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Valkeasuo

Alternative Names: Hosko
Occurence type: deposit

Commodity Rank Total Total production Total resource Importance
measure
gold 1 115t 0t 1.15t Small deposit
Easting EUREF: 710919 Easting YKJ: 3711176
Northing EUREF: 7000839 Northing YKJ: 7003772

Discovery year: 1992

Discovered by: Geological Survey of Finland

Province: llomantsi (Au)

District: Hattu (Au)

Comments: Endomines consistently uses the name 'Hosko' for this deposit
References: 5, 8, 12, 14, 18, 20, 23, 29, 31, 36, 40, 41, 45

Mineral deposit type

Group: Metallogenic deposit

Main type: Orogenic (metamorphic hydrothermal)

Comments: Precipitation of gold by desulphidation of fluid and, possibly, by decomposition of Au-
bisulphide, -thiosulphide and -telluride complexes of fluid due to cooling and/or changes in pH and
fO2. Probably, gold precipitated just below 500°C with sulphides due to reaction between the
mineralising fluid and wall-rock (chiefly by sulphidation).

References: 31, 38, 42

Expression: exposed Area (ha): NA

Form: discordant Dip azim: NA

Shape: irregular Dip: 85

Length (m): 1500 Plunge azim: 150

Width (m): 50 Plunge dip: 85
Thickness (m): NA Orientation method: NA

Depth (m): 75
Dimension comments: The occurrence comprises a set of pipe-like subvertical lenses in a mineralised
domain at least 1.5 km long. The occurrence is open at depth, and along strike to north and south.

Holder history

Current holder: Endomines Oy
Years: 2014
Holding type: Mining permit
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Previous holders:

Company Years Holding type Comments

Geological Survey of Finland -1991 NA NA

Endomines Oy 1995-2008 Claim (old law) NA
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EXPLORATION ACTIVITY

Endomines Oy

Years Activity type
2018-2018 detailed
geochemistry
1070 base of till samples were taken from the Hosko North zone during 2018. This 1-2 km wide sampling
area extends from the Hosko (Valkeasuo) occurrence for about 4.5 km to the north.

Geologist
Jari Juurela

Exploration result Ref
geochemical anomaly

2016-2016 core drilling \ Markus Ekberg \ key geological features 23
2016-2016 detailed surface Markus Ekberg identification of an 23

exploration anomalous area

An auriferous glacial erratic boulder train detected north of the currently known Valkeasuo (Hosko) deposit
2015-2015 detailed NA NA 14

geochemistry

Sampling the base of till, campaign started in March 2015
2011-2011 detailed geophysics ‘ Jaakko Liikanen ‘ geophysical anomaly ‘ 13,14

Airborne low-altitude [VTEM] geophysical surveys were completed over the entire permit area
2011-2011 core drilling ‘ Jaakko Liikanen ‘ mineral occurrences ‘ 14
2009-2009 geostatistical NA mineral reserve defined

estimates

Mineral reserve assessment by Maptek for Endomines Oy
2008-2015 core drilling Jaakko Liikanen, Jyrki mineralized zone identified 2,3,4,12,13, 14,

Bergstrom 15, 16, 17,18, 19, 21

2011: six holes drilled, total 654 m

2013: 22 diamond-drill holes

2014-2015: 29 diamond-drill holes, total 2052 m

Intersections

HolelD HOS-07-35

From-To NA

Length 2m

gold 42.15ppm

HolelD HOS-50

From-To NA

Length 4.3m

gold 4.4ppm

HolelD HOS-95

From-To 38.5-39.5

Length 1m

gold 11.1ppm

HolelD NA

From-To NA

Length 17m

gold 1.7ppm
2007-2007 core drilling Jaakko Liikanen mineral resource indicated 8,10, 11
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30 diamond-drill holes, total 3295 m.
Intersections
HolelD HOS-07-04
From-To NA
Length 24.3m
gold 26.6ppm
2004-2004 core drilling [ Jaakko Liikanen | mineral resource indicated | 6, 31
Core drilling (reconnaissance drilling): nine diamond-drill holes.
Intersections
HolelD NA
From-To NA
Length im
gold 1777ppm
HolelD NA
From-To NA
Length 12m
gold 1lppm
1996-1996 ore beneficiation Jaakko Liikanen positive feasibility study 5,31,32,37,41
tests
Preliminary benefication tests done in 1996
1996-1996 detailed geology Jaakko Liikanen key geological features 5,7,8,9,31, 32,37,
41
1996-1996 excavation Jaakko Liikanen key geological features 57,8,9,31, 32,37,
41
1996-1996 detailed Jaakko Liikanen geochemical anomaly 5,7,8,9,31, 32,37,
geochemistry 41
1996-1996 core drilling Jaakko Liikanen ‘ mineral resource indicated 6,8,12,31,37
5 diamond-drill holes, total 306 m. The area for the resource estimate is drilled in 50x50 m grid.
Intersections
HolelD NA
From-To NA
Length 1.9m
gold 42.2ppm
HolelD NA
From-To NA
Length 1.8m
gold 19.7ppm
HolelD NA
From-To NA
Length 1.3m
gold 4.7ppm
HolelD NA
From-To NA
Length 17m
gold 2.3ppm
HolelD NA
From-To NA
Length 24.3m
gold 26.6ppm
HolelD NA
From-To NA
Length 2.7m
gold 11ppm
HolelD NA
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From-To NA
Length 14.2m
gold 7.5ppm
HolelD NA
From-To NA
Length 0.9m
gold 6.1ppm

1996-1996 percussion drilling Jaakko Liikanen mineral resource indicated \ 6, 8,31, 37
24 RC holes, total 1912 m, and 53 percussion holes, total 756 m. RC drilling in profiles 10 m apart.

Geological Survey of Finland

Years Activity type Geologist Exploration result Ref
1993-1993 regional geophysics | Matti Damsten, Timo Heino | geophysical anomaly
Low-altitude airborne magnetic, electromagnetic and radiometric survey
1992-1995 core drilling Matti Damsten, Timo Heino | mineral occurrences 27,31, 33,39
21 diamond-drill holes, total 2518 m.
Intersections
HolelD NA
From-To NA
Length 3m
gold 6ppm
HolelD NA
From-To NA
Length 9m
gold 2.2ppm
1987-1995 ‘ excavation ‘ Matti Damsten, Timo Heino ‘ mineral occurrences ‘ 26, 27, 33, 38, 39, 46
1987-1995 detailed geology ‘ Matti Damsten, Timo Heino ‘ mineral occurrences ‘ 26, 27, 33, 38, 39, 46
No natural ourcrops, but mineralised rock subcropping under peat and till.
1987-1995 detailed geophysics ‘ Matti Damsten, Timo Heino ‘ geophysical anomaly ‘ 31, 38, 40
An IP anomaly indicates the presence of the Au-mineralised zone for, at least 1.5 km. However, the IP
anomaly continues for 6 km, most of which is, still, unchecked for mineralisation. No response on magnetic
or slingram methods. Magnetic and electric methods do show the structural features of the area, including
those which control gold mineralisation.
1987-1995 detailed Aimo Hartikainen geochemical anomaly 26, 27, 33, 38
geochemistry
Sampling at till-bedrock interface geochemistry, samples collected across the Au anomaly along traverses
100-200 m apart with sampling distance 10-30 m.
1984-1984 regional Aimo Hartikainen geochemical anomaly
geochemistry
Contry-wide till-geochemical survey
1983-1989 regional Aimo Hartikainen geochemical anomaly
geochemistry
Sampling grid 250x250 m over the greenstone belt covering 400 km2. Regional Au, As and B till anomaly,
local Au, Te and Bi anomaly. Au content within the till anomaly is from tens of ppb to >1 ppm. Best
combination for defining exploration targets: Au + Te + Bi - better than Au alone.
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Reglonal gold anomahes in till:

éf | Hattu Schist belt: Au in regional till survey
I/ 7 Luukkonen et al. (2002)
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RESOURCES AND RESERVES

Type: Company: Year: Date: Calc Method: Reference:
Resource Endomines Oy 2016 31.12.2021 JORC code 22,24, 25

Comments: Mineral resources remain the same since 31.12.2021.

Category: Measured mineral resource

Tonnage: 35000 t

gold 4.1 ppm

Cutoff: gold 0.5 ppm

Category: Indicated mineral resource

Tonnage: 675000 t

gold 1.2 ppm

Cutoff: gold 0.5 ppm

Category: Inferred mineral resource

Tonnage: 240000 t

gold 0.8 ppm

Cutoff: gold 0.5 ppm

Category: Measured, indicated and inferred mineral resource

Tonnage: 950000 t

gold 1.206 ppm

Cutoff: NA

Previous calculations

Type: Company: Year: Date: Calc Method: Reference:
Resource Endomines Oy 2014 NA JORC code 4
Comments: 31.12.2014. Mineral resources remain unchanged 30.11.2015.
Category: Indicated mineral resource
Tonnage: 688000 t
gold 1.2 ppm
Cutoff: gold 0.5 ppm
Category: Inferred mineral resource
Tonnage: 240000 t
gold 0.8 ppm
Cutoff: gold 0.5 ppm
Category: Indicated and inferred mineral resource
Tonnage: 928000 t
gold 1.09 ppm
Cutoff: NA
Type: Company: Year: Date: Calc Method: Reference:
Reserve Endomines Oy 2014 NA JORC code 4
Comments: 31.12.2014. Ore reserves remains unchanged 30.11.2015.
Category: Probable ore reserves
Tonnage: 29000 t
gold 4 ppm
Cutoff: gold 0.5 ppm
Type: Company: Year: Date: Calc Method: Reference:
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Resource Endomines Oy 2013 NA JORC code 3

Category: Indicated mineral resource

Tonnage: 604000 t

gold 1.9 ppm

Cutoff: gold 0.5 ppm

Category: Inferred mineral resource

Tonnage: 153000 t

gold 1.4 ppm

Cutoff: gold 0.5 ppm

Category: Indicated and inferred mineral resource

Tonnage: 757000 t

gold 1.79 ppm

Cutoff: NA
Type: Company: Year: Date: Calc Method: Reference:
Reserve Endomines Oy 2013 NA JORC code 3

Category: Proved ore reserves

Tonnage: 48000 t

gold 7.9 ppm

Cutoff: gold 0.5 ppm

Category: Probable ore reserves

Tonnage: 49000 t

gold 5.5 ppm

Cutoff: gold 0.5 ppm

Category: Proved and probable ore reserves

Tonnage: 97000 t

gold 6.68 ppm

Cutoff: NA
Type: Company: Year: Date: Calc Method: Reference:
Resource Endomines Oy 2009 NA JORC code 2,34

Category: NA

Tonnage: 1.077 Mt

gold 2.8 ppm

Cutoff: gold 0.5 ppm
Type: Company: Year: Date: Calc Method: Reference:
Resource Endomines Oy 2007 NA JORC code 9,35

Category: Measured mineral resource

Tonnage: 0.014 Mt

gold 4.8 ppm

Cutoff: gold 0.5 ppm

Category: Indicated mineral resource

Tonnage: 0.44 Mt

gold 3.3 ppm

Cutoff: gold 0.5 ppm

Category: NA

Tonnage: 0.721 Mt

gold 1.7 ppm

Cutoff: gold 0.5 ppm
Type: Company: Year: Date: Calc Method: Reference:
Resource Endomines Oy 2005 NA NA 6

Category: NA

Tonnage: 1Mt

gold 4 ppm

Cutoff: gold 2 ppm
Type: Company: Year: Date: Calc Method: Reference:
Resource Endomines Oy 2001 NA NA 41
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Category: Indicated mineral resource
Tonnage: 0.1 Mt
gold 20 ppm
Cutoff: NA
Category: Inferred mineral resource
Tonnage: 0.1 Mt
gold 10 ppm
Cutoff: NA
Category: Indicated and inferred mineral resource
Tonnage: 0.2 Mt
gold 15 ppm
Cutoff: NA
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MINING

Easting EUREF: 710919
Northing EUREF: 7000839
Status: Test mining
Operating years: 1999-1999
Years in production: 1
Total ore mined: 900 t
References: 43

Total production:
Product Product measure
gold 4.5 kg

Other materials:
Material type Material measure
Waste rock 0t

Mining activity:

Year Ore mined Ore Activity type Production Other material
processed
1999 900 t 900 t open-pit mining
gold 4.5 kg Waste rock O t

10
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Test pit photo:

Small test pit in Hosko in 3rd September 2001. Looks MW, Fhoto P. Nurmi

11
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GEOLOGY

Host rock: Intermediate tuff, Quartz vein, Greywacke, Arkose quartzite

Intermediate tuff (Host rock)

Rock type: Host rock

Proportion: major

Grain size: NA

Color: NA

References: 1, 27, 28, 30, 31, 32, 36, 37, 38, 39, 44

Comments: S and B isotopes suggest the metasedimentary rocks being the main source for gold. Cu-
isotopes suggest local sources => not much of Cu mobility in the Hattu belt Au systems? B isotopes
suggest magmatic source for the early Mo-W+Au mineralisation

Ore minerals:

Mineral Proportion Mineral texture

Arsenopyrite major

Chalcopyrite minor

Gold minor
97.4% free milling gold. Gold is associated with quartz, tourmaline
and K feldspar.

Magnetite minor

Marcasite minor

Pyrite minor

Pyrrhotite major

Sphalerite minor

Other minerals:

Mineral Proportion Mineral texture

Apatite present

K-Feldspar present

Muscovite present

Quartz present

Scheelite present

Tourmaline present

Textures

Massive

Alteration: Distribution: Degree: Relation to mineralization:
tourmalinisation Veins Moderate NA
Comments: Tourmaline only at quartz vein selvages?

sericitic alteration Pervasive Moderate Syn

Comments: Sericitization is most prominent; alteration predates the final stages of deformation within the shear zone.

Metamorphic description:

Type: Facies: Degree: Relation to Min P-MaxP MinT-Max T
mineralization: (kbar) (°C)

12
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Regional amphibolite medium Post 4-5 -550
metamorphic facies metamorphic grade

Comments: Greenschist-amphibolite facies transition. Progressive regional metamorphism in ca. 2750-2700 Ma,

apparently peaked soon after gold mineralisation. A regional, relatively strong, but unevenly distributed Palaeoproterozoic

overprint. Molnar et al. (2016): metamorphic peak at 2.70 Ga. Whereas Hélttd et al. (2017): metamorphic timing:

monazite gives 2664 Ma, 2620 Ma + late overprint at 1837 Ma

Geological age:

Geological era: Max age - Minage Inferred age (Ma): Age of mineralization:
(Ma):

Neoarchean (2800-2500 Ma) 2726-2754 N

Neoarchean (2800-2500 Ma) 2708-2708 2708 Y

Comments: Either pre-peak metamorphic and formed under greenschist-facies conditions, or syn-peak

metamorphic.

Radiometric age: Method: Age: Error (Ma): Mineral: Reference:
U-Pb 2708 Titanite 38

Quartz vein (Host rock)

Rock type: Host rock

Proportion: minor

Grain size: NA

Color: NA

References: 37

Comments: Auriferous, 1 cm to 1 m wide, syn-peak deformation quartz-feldspar-tourmaline veins

Ore minerals:

Mineral Proportion Mineral texture

Gold present
97.4% free milling gold. Gold is associated with quartz, tourmaline
and K feldspar.

Other minerals:

Mineral Proportion Mineral texture
Microcline present

Quartz more than half

Tourmaline minor

Greywacke (Host rock)

Rock type: Host rock

Proportion: minor

Grain size: NA

Color: NA

References: 30, 31, 37, 38, 44

Comments: S and B isotopes suggest the metasedimentary rocks being the main source for gold. Cu-
isotopes suggest local sources => not much of Cu mobility in the Hattu belt Au systems? B isotopes
suggest magmatic source for the early Mo-W+Au mineralisation

Other minerals:

Mineral Proportion Mineral texture
Biotite minor
Muscovite major

13
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Plagioclase major
Quartz major
Alteration: Distribution: Degree: Relation to mineralization:
sericitic alteration Disseminated Moderate Syn

Metamorphic description:

Type: Facies: Degree: Relation to Min P-MaxP MinT-Max T
mineralization: (kbar) (°C)
Regional amphibolite medium Post 4-5 -550

metamorphic facies metamorphic grade
Comments: Progressive regional metamorphism in ca. 2750-2700 Ma, apparently peaked soon after gold mineralisation. A
regional, relatively strong, but unevenly distributed Palaeoproterozoic overprint.

Geological age:

Geological era: Max age - Minage Inferred age (Ma): Age of mineralization:
(Ma):
Neoarchean (2800-2500 Ma) 2726-2754 N

Arkose quartzite (Host rock)

Rock type: Host rock

Proportion: minor

Grain size: NA

Color: NA

References: 30, 31, 37, 38, 44

Comments: S and B isotopes suggest the metasedimentary rocks being the main source for gold. Cu-
isotopes suggest local sources => not much of Cu mobility in the Hattu belt Au systems? B isotopes
suggest magmatic source for the early Mo-W+Au mineralisation

Other minerals:

Mineral Proportion Mineral texture

Plagioclase major

Quartz major

Alteration: Distribution: Degree: Relation to mineralization:
sericitic alteration Disseminated Moderate Syn

Metamorphic description:

Type: Facies: Degree: Relation to Min P-MaxP MinT- Max T
mineralization: (kbar) (°C)
Regional amphibolite medium Post 4-5 -550

metamorphic facies metamorphic grade
Comments: Progressive regional metamorphism in ca. 2750-2700 Ma, apparently peaked soon after gold mineralisation. A
regional, relatively strong, but unevenly distributed Palaeoproterozoic overprint. Mineral assemblage: quartz-plagioclase +
K feldspar, muscovite, tourmaline, biotite, garnet.

Geological age:

Geological era: Max age - Minage Inferred age (Ma): Age of mineralization:
(Ma):

14
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Neoarchean (2800-2500 Ma) 2726-2754 N

Regional geology, drilling until 1995:

Drilling in the Hattu Schist Belt

by GTK until 1995
(Luukkonen et al. 2002)

@ [Drill hole
[ | Wolcaniclastics, mica schists

Andesite, hasalt, hyaloclastite,
BIF interlayers

Turbidite, volcaniclastics,
sericitisation, silicification

Basalt

Mica schist, conglomerate, turhidite

= BIF, greywacke and basalt interlayer
| | Clastic sedimentary rocks

:‘ Komatiite

[ | Inhomog. mica schist with mafic
interlayers

Intermediate volcanic rocks
“iluvaara granodiorite, related
] porphyry dykes

[:]Tasavaara and Korpilampi Granodiorit
related porphyry dykes

[ Granite

[ Hoikka Kylkeinen Granodiorite
A
2 km

15
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Auriferous qz-tour veins i noutcrop:

16
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Location in the Carelian craton:

SWEDEN

FINLAND

e

Suomussalmi Greenstone

el

|
x
|

j
Archaean Ttk Helsinki
e -
- Migmatites and granitoids s S

- Greenstone belts

| Phlebitic migmatite, paragneiss

3
LR

Proterozoic & Phanerozoic

i | Early-Middle Proterozoic cover & plutoni

- Highly deformed gneisses rocks and Caledonides

[ —] Phanerozoic and \endian (late Proteroz

compiled by E. Luukkonen 1992 Russian platform sediments
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Hand sample from qz-tour vein:

Auriferous guartz veins with minor arsenopyrite and feldspar in tourmalinised mica schlst
at Valkeasuo. Photo Tero Niiranen.

Hand sample from qz-tour vein:

18
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m qz-tour veining:

]

Hand sample fro

s

Auriferous tourmaline-quartz veins in mica sghist at Valkeasuo (Hosko).
Scale 9 cm. Photo Pasi Eilu.

19
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Ore outcrop:
B

Scale 8 cm, Morth up. Phato P. Nurmi

20
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Ore outcrop:

Mineralized quartz-feldspar-tourmaline veins in metagreywacke at Hosko.
Scale 8 cm, Marth left. Photo P. Murmi

21
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Regional low-altitude airborne magnetic image:

llomantsi greenstone belt and surrounding region

Low-altitude aeromagnetic survey
Total magnetic field

|

22
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3D model of the deposit in 1999:

Haosko, Hattu Schist Belt. Drilling at and
AD-model of the southern pipe.
Farkkinen (1999).

The longer horizontal axis of the pipe is 25 m

Simplified geology section:

‘Valkeasuo (Hosko)
cross section by Endomines (16511,/1999)

-'_I:'-

e
L
=
=}
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Regional geology:
2 Hattu schist belt (after Sorjonen-VWard 1993)
= 7000

7/ \alkeasuo I—Met{asedimentary
— rocks

Muscovite-tourmaline
leucogranite

. Koroilampi Hormblende-biotite
il F'l £l granodiorite

ra

[ Biotite tonalite
— Mafic and ultramafic
“" flows and BIF

_ Graphite schist
A and BF

= Epicalstic and felsic
pyroclastic rocks

~ High-strain zone
= Zold occurrence

i :
Hattti schist belfjy
L JOENSLL® 4

;

=" HELSIMK]
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