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Hangaslampi
Alternative Names: K2
Occurence type: prospect
Commodity Rank Total Total production Total resource Importance
measure
gold 1 3,22t NA 3,22t Small deposit
cobalt 2 547,8 t NA 547,8 t Small deposit
rare earth element 3 NA NA NA NA
copper 3 NA NA NA NA
uranium 4 NA NA NA NA

Easting EUREF: 598894,617
Northing EUREF: 7352947,415

Easting YKJ: 3599107
Northing YKJ: 7356023

Discovery year: 1988

Discovered by: Geological Survey of Finland

Province: Kuusamo-Kuolajarvi (Co, Au)

District: Kuusamo (Co, Au)

Comments: Discovery by GTK, as a follow-up of exploration at Juomasuo, detected as a weak electric
and magnetic anomaly by ground geophysical survey

References: 2, 3, 4,5, 6, 7, 20, 22, 26, 30, 31, 33

Mineral deposit type

Group: Metallogenic deposit

Main type: Orogenic (metamorphic hydrothermal)

Sub type 1: Au-Co-Cu

Comments: The auriferous fluids were transported along deep, rift-tectonic faults up to the
greenschist-metamorphic environment, concentrated on the antiform; the metals precipitated in
structurally controlled sites close to impermeable dolerites and metavolcanic units or, rather, in the
more competent sericite quartzite units between the more plastic mafic units.

References: 12, 21, 23, 25, 26, 28, 29, 33

Expression: exposed Area (ha): NA

Form: discordant Dip azim: 90
Shape: irregular Dip: NA

Length (m): 200 Plunge azim: NA
Width (m): 30 Plunge dip: NA

Thickness (m): NA
Depth (m): 70
Dimension comments: Two mineralised domains: Inner 0.403 Mt @ 5.3 ppm Au, 0.06 % Co (plus 0.1
% Cu?), and outer 0.18 Mt @ 0.2 ppm Au, 0.1 % Co. The deposit is open at depth.

Orientation method: NA

Holder history
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Current holder: Latitude 66 Cobalt Oy
Years: 2018
Holding type: Mining concession (old law)

Previous holders:

Company Years Holding type Comments

Kuusamo Gold Oy 2015-2018 Mining concession NA
(old law)

Dragon Mining Oy 2010-2018 Mining concession NA
(old law)

Polar Mining Oy 2003-2009 Mining concession NA
(old law)

Outokumpu Oy 1993-2003 Mining concession NA
(old law)

Outokumpu Mining Oy 1989-1993 Claim (old law) NA

Geological Survey of Finland 1988-1989 NA NA

Hangaslampi exploration site in 1
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Hangaslampi site. One of the drill-hole collars on left. Photo Pasi Eilu 25/8/1998.



=~ GTK

Mineral Deposit Report 17.1.2024

Geological Survey of Finland

Page 3 OF 26

EXPLORATION ACTIVITY

Latitude 66 Cobalt Oy

Years Activity type Geologist Exploration result Ref

2020 detailed geophysics | Aaron Davies NA 16
Down-hole EM survey in 2020

2020 core drilling ‘ Aaron Davies, Loic Salesses | key geological features 17,18
Five holes planned for spring 2020, at least some also drilled, results not reported, yet. Plan to drill seven
holes in September 2022.

Dragon Mining Oy

Years Activity type Geologist Exploration result Ref
2012-2012 regional geophysics | Matti Talikka geophysical anomaly 4,5,6
Helicopter-borne VTEM and magnetic survey
2011-2013 ore deposit NA NA 27
evaluation
Environmental assessment report
2010-2014 ore beneficiation Matti Talikka NA 4,5,6,7
tests
Metallurgical test work and environmental studies
2010-2012 core drilling Matti Talikka mineral resource defined 4,5,6,7,11
systematic
Intersections
HolelD NA
From-To NA
Length 2,6m
gold 156,9ppm
HolelD NA
From-To NA
Length 6,9m
gold 9,04ppm
HolelD NA
From-To NA
Length 9m
gold 30,17ppm
HolelD NA
From-To NA
Length 6m
gold 7,51ppm
HolelD NA
From-To NA
Length 12,5m
gold 7,15ppm
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Polar Mining Oy

Years Activity type Geologist Exploration result Ref
2003-2009 core drilling Matti Talikka mineral resource indicated 8

Polar Mining was owned by Dragon Mining since 2003. Since 2012, the company name Dragon Mining is

consistently used in all tenements ion Finland. Core drilling (reconnaissance drilling): ten diamond-drill

holes.

Intersections

HolelD NA

From-To NA

Length 22,6m

gold 2,12ppm

HolelD NA

From-To NA

Length im

gold 1,9ppm

HolelD NA

From-To NA

Length 2m

gold 2ppm

HolelD NA

From-To NA

Length 5,5m

gold 1,98ppm

Outokumpu Oy

Years Activity type Geologist Exploration result Ref
1992-2003 approximate NA mineral resource indicated 32
resource calculation
1992-2003 core drilling \ NA \ mineral occurrences \ 13,24
diamond-drill holes in 12.5 x12.5 m grid, in total 37 diamond drillholes, 2878 m in the years of 1992-1993.
Intersections
HolelD KS/HL-21
From-To 10-17,4
Length 7,4m
gold 3,54ppm
cobalt 0,41%
HolelD KS/HL-27
From-To 66,4-70,9
Length 4,5m
gold 41,86ppm
cobalt 0,06%
HolelD KS/HL-7
From-To 37,1-58,2
Length 21,1m
gold 13,7ppm
cobalt 0,07%
HolelD KS/HL-8
From-To 45,3-67,8
Length 22,5m
gold 13,72ppm
cobalt 0,04%
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1992-1993

detailed geophysics \ NA

NA

VLF-R survey

Geological Survey of Finland

Years Activity type Geologist Exploration result Ref
1989-1991 core drilling Erkki Vanhanen mineral resource indicated 26, 30, 31
Core drilling (reconnaissance drilling): 43 diamond-drill holes, total 2951 m, in profiles 25 m apart.
Elements enriched in the ore: Au, Ag, As, Ba, Bi, Co, CO2, Cu, Fe, K, LREE, Mn, Mo, Pb, Rb, S, Se, Te, U, W
Intersections
HolelD NA
From-To NA
Length 30m
gold 3ppm
1989-1989 regional NA geochemical anomaly 1,12, 21, 23, 25, 26,
geochemistry 30, 31, 33
Regional geochemical till survey
1989-1989 detailed E. Vanhanen NA
geochemistry
1988-1991 detailed geophysics | Erkki Vanhanen geophysical anomaly 26, 30, 31
Both a weak magnetic and a weak slingram ground anomaly, but only for the larger lode.
1988-1991 detailed geology Erkki Vanhanen key geological features 1,12, 21, 23, 25, 26,
30, 31, 33
1988-1991 excavation Erkki Vanhanen mineral occurrences 1,12, 21, 23, 25, 26,
30, 31, 33
15 trenches, total 825 m
1984-1984 regional geophysics | NA key geological features 1,12, 21, 23, 25, 26,
30, 31,33
Low-altitude magnetic, aeromagnetic and radiometric survey
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Primary geochemical anomaly; trace elements:
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Primary geochemical anomaly; trace elements:
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Primary geochemical anomaly; major elements:

B0 — S0 fwt % .

| e WA My | i2n92512MD)
40 N .

a0 iseochemical section
16

TiO,(wt %) Major elements
" e MM me Rl 2 hanen 2001)
o
2 2 AL %)
wé_m-—
1]

Greenstone

30 35
a0 FE:O,{WT%:I
10 3
i I:I Bictite sericite schist
o2

hf 1) Gt ) st
uJF I:] Gluanz-sericite rock
o

- — e A e
|:| Albite-carbonate rock

VEE W gD et %y

5 I:I Sericite quartzite

1]

20 . .
Ca0fwt %) Mineralized rock

n [ Aite-piotite rack

2 NaOlut%)

4E~ _ I " ‘“ - - Quartz-chlorite rock

1]

FE KaO(wt %)

d

1]

”“an,m-t%}

o2

o

0 L0 (et

10

o

DOH3ES DOHIEE ODH3TE
T T T T T T 1 11 ||| || || |I || T 1 1 H edited by P. Hurki (2002)
1&m Al 100 1020 2080m S0 S2A0 1M.aOm a0 S0.10m



Mineral Deposit Report Page 9 OF 26 17.1.2024

Geological Survey of Finland

RESOURCES AND RESERVES

Type: Company: Year: Date: Calc Method: Reference:
Resource Latitude 66 Cobalt 2020 1.9.2020 JORC code 14, 15
Oy

Comments: In GTK's Mineral deposite database K1, K2 and K3 are three separate
minerale deposits. K1 = Juomasuo. K2 = Hangaslampi. K3 = Pohjasvaara.

200 ppm Co cut-off has been used for K1, and 0.5 ppm Au cut-off has been used for
K2 and K3. This results in total amount of 20.6 t of Au and 16 500 t of Co in 25.71
Mt of ore in K1, K2 and K3.

Category: Indicated mineral resource
Tonnage: 0,96 Mt

gold 3,2 ppm

cobalt 520 ppm

Cutoff: gold 0,5 ppm

Category: Inferred mineral resource
Tonnage: 0,09 Mt

gold 1,7 ppm

cobalt 540 ppm

Cutoff: gold 0,5 ppm

Category: Indicated and inferred mineral resource
Tonnage: 1,05 Mt

gold 3,071 ppm

cobalt 521,714 ppm

Cutoff: gold 0,5 ppm

Previous calculations

Type:

Company: Year: Date: Calc Method: Reference:

Resource

Dragon Mining Oy 2013 NA JORC code 4,7

Comments: Similar to Juomasuo, there is and inner ore body dominated by gold
(0.403 Mt @ 5.3 ppm Au, 0.06 % Co) and an outer ore body dominated by Co (0.18
Mt @ 0.2 % Co, 0.1 ppm Au). Copper grade is probably 0.1 % (Vanhanen 2001).
However, Cu is not included into the latest resoruce estimates. The deposit is open
at depth. According to the EIA report, U content is 194-347 ppm, and Th content 7.7
ppm in the Au-Co ore.

Mineral resources remain unchanged 1.9.2015.

Category: Indicated mineral resource
Tonnage: 341000 t

gold 5,3 ppm

cobalt 0,06 %

Cutoff: gold 1 ppm

Category: Inferred mineral resource
Tonnage: 62000 t

gold 4,3 ppm

cobalt 0,06 %

Cutoff: gold 1 ppm

Category: Indicated and inferred mineral resource
Tonnage: 403000 t
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cobalt 0,06 %
gold 5,146 ppm
Cutoff: gold 1 ppm
Type: Company: Year: Date: Calc Method: Reference:
Resource Dragon Mining Oy 2013 NA JORC code 4,7,27
Comments: Similar to Juomasuo, there is and inner ore body dominated by gold
(0.403 Mt @ 5.3 ppm Au, 0.06 % Co) and an outer ore body dominated by Co (0.18
Mt @ 0.2 % Co, 0.1 ppm Au). Copper grade is probably 0.1 % (Vanhanen 2001).
However, Cu is not included into the latest resoruce estimates. According to the EIA
report, U content 8-43 ppm, and Th content 5.0 ppm in the Co ore.
Category: Indicated mineral resource
Tonnage: 161000 t
cobalt 0,09 %
gold 0,2 ppm
Cutoff: cobalt 0,05 %
Category: Inferred mineral resource
Tonnage: 18000 t
gold 0,3 ppm
cobalt 0,14 %
Cutoff: cobalt 0,05 %
Category: Indicated and inferred mineral resource
Tonnage: 179000 t
gold 0,21 ppm
cobalt 0,095 %
Cutoff: cobalt 0,05 %
Type: Company: Year: Date: Calc Method: Reference:
Resource Polar Mining Oy 2011 NA JORC code 3
Category: NA
Tonnage: 0,278 Mt
gold 6,2 ppm
cobalt 0,07 %
copper 0,1%
uranium 0,03 %
Cutoff: NA
Type: Company: Year: Date: Calc Method: Reference:
Resource Polar Mining Oy 2005 NA NA 9
Category: NA
Tonnage: 0,176 Mt
gold 6 ppm
Cutoff: NA
Type: Company: Year: Date: Calc Method: Reference:
Resource Geological Survey of 2001 NA NA 31,33
Finland
Comments: In addition to the resource reported, the ore contains 0.1 % Cu
(Vanhanen 2001)
Category: NA
Tonnage: 0,28 Mt
gold 4,8 ppm
cobalt 0,1%
Cutoff: gold 1 ppm
Category: NA
Tonnage: 0,25 Mt
gold 3,5 ppm
Cutoff: gold 1 ppm

Comments: Alternative

10
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GEOLOGY

Host rock: Tholeiitic basalt, Quartz-Sericite Rock

Tholeiitic basalt (Host rock)

Rock type: Host rock

Proportion: major

Grain size: NA

Color: NA

References: 12, 19, 21, 23, 25, 26, 32, 33

Comments: The deposit is located in the contact zone between mafic metavolcanic rocks of the
tholeiitic Greenstone Formation Il and metasedimentary rocks of the Sericite Quartzite Formation of
the Kuusamo Schist Belt.

Metamorphic description:

Other minerals:

Mineral Proportion Mineral texture

Albite major

Biotite major

Chlorite present

Epidote present

limenite present

Magnetite minor

Quartz minor

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

Regional amphibolite medium Syn

metamorphic facies metamorphic grade
Comments: Peak regional metamorphism at lower-amphibolite facies: staurolite porphyroblasts in Al-rich rocks, formed
during D1?. This was followed by retrograde greenschist-facies metamorphism: sericitisation of staurolite, during D2?,
related to NW-trending shear zones and gold mineralisation?; Metamorphic mineral assemblage: albite-biotite-quartz-
ilmenite-magnetite + epidote, chlorite

Geological age:

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

Paleoproterozoic (2500-1600 1600-2500 N

Ma)

Quartz-Sericite Rock (Host rock)

Rock type: Host rock

Proportion: major

Grain size: NA

Color: NA

References: 12, 19, 21, 23, 25, 26, 31, 32, 33

11
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Mineral Proportion Mineral texture

Altaite minor

Brannerite minor

Calaverite minor

Chalcopyrite minor

Cobaltite minor

Cobaltpentlandite minor

Frohbergite minor

Galena minor

Gold minor
Native gold, grain size normally 1-10 microns, as inclusions in pyrite,
in grain contacts between sulphides and silicates and between
quartz, chlorite and sericite grains. Fineness; 96.7% Au, 1.1% Hg,
0.9% Ag, 0.8% Fe

Hematite minor

Magnetite minor

Melonite minor

Molybdenite minor

Pyrite major

Pyrrhotite minor

Rutile minor

Selenide minor

Uraninite minor

Other minerals:

Mineral Proportion Mineral texture

Actinolite present Alteration product

Albite present Alteration product

Amphibole present Alteration product

Ankerite present Alteration product

Biotite present Alteration product

Calcite present Alteration product

Chlorite present

Epidote present Alteration product

Ferberite present

Phlogopite present Alteration product

Quartz present

Scheelite present

Sericite present

Talc present Alteration product

Tellurite present Alteration product

Tremolite present Alteration product

Textures

Non-oriented

Granoblastic

Alteration: Distribution: Degree: Relation to mineralization:
silicification Disseminated Weak Post
albitic alteration Pervasive Strong Pre

Comments: Intense Albitization of clastic sediments and spilitisation of volcanic units when the 2.206 Ga mafic sills and
dykes heated the evaporite-bearing sequence and put hot brines into circulation.

carbonate alteration Disseminated NA Syn
biotite alteration Disseminated NA Syn
chloritic alteration Disseminated NA Syn
sulphidation Disseminated Weak Syn

12
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Comments: Proximal alteration: Quartz-sericite-chlorite-rutile-pyrite-gold

Intermediate alteration zone: Quartz-chlorite-biotite-albite-ankerite-magnetite-pyrrhotite-pyrite
Didstal alteration: Albite-Fe dolomite-rutile-haematite + talc

sericitic alteration Disseminated Moderate Syn

Metamorphic description:

Type: Facies: Degree: Relation to MinP-MaxP MinT-Max T
mineralization: (kbar) (°C)
Regional amphibolite medium Syn

metamorphic facies metamorphic grade
Comments: Peak regional metamorphism at lower-amphibolite facies: staurolite porphyroblasts in Al-rich rocks, formed
during D1?. This was followed by retrograde greenschist-facies metamorphism: sericitisation of staurolite, during D2?,
related to NW-trending shear zones and gold mineralisation? Metamorphic mineral assemblage in metasedimentary
rocks; Quartz-albite-sericite-biotite * chlorite, carbonate, tourmaline, allanite, haematite.

Geological age:

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

Paleoproterozoic (2500-1600 1822-1894 1848 Y

Ma)

Comments: Gold mineralisation during 1850-1820 Ma or between 2.05-1.8 Ga.

Radiometric age: Method: Age: Error (Ma): Mineral: Reference:
Pb-Pb 1822 5 Pyrite 19, 21, 26, 33
U-Pb 1829 5 Pyrrhotite 19, 21, 26, 33
U-Pb 1894 5 Pyrite 19, 21, 26, 33

13
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Regional geology of the Kuusamo area:
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Deposits and prospects in the Kuusamo Schist Belt. Geology from Silvennoinen (1992).
Solid and dashed, curved lines indicate boundaries between lithological units, faults and shear zones
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Local geology of
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After Silvennoinen (1972),
FPankka (1989, 1992) and
Karteniemi (1993).
Edited by P Eilu (1999}

Regional geology of the Kuusamo area:
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— 7,360,000 mN | | | —
Kuusamo project claims Pohjasvarra
Folar Mining 2004 om———
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Source:www.dragon-
mining.com. aufpdf/
Annual2004. pdf

Crthoquartzite, phyllite, dolomite, arkose
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Mineral deposits
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Texture of a least altered metasedimentary rock; albite-biotite rock:
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Albite-biotite rack: least altered metasedimentary rock
Hangaslampi, Kuusamao Schist Belt. Bt = biotite.
Farallel polarisers. Photo Erkkl Vanhanen,
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Gold and other ore minerals in polished section; BSE images:

A Mixed gold (au) and calaverite (ca) grains as inclusions in pyrite (py).

B. A mixed grain of altaite (al), melonite {me) and gold {au) associted with pyrite (py)
and quarz (gz).

Hangaslampl, Kuusamo Schist Belt. Back-scatter electron images by Erkki %anhanen.

Biotite vein brecciating albitized rock:

e - h- ' i 2 Wi e 3 B 1 :' .“-‘ e .
Biatite vein brecciating albitised greenstone at Hangaslampi, Kuusamao
=chist Belt. Ab = albite, Bt = biotite. Crossed palarisers.

Fhoto Erkki “anhanen.
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Quatz veins brecciating quartz-sericite rock:
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Cluartz veins brecciating quartz-sericite rock, the main host to ore

at Hangaslampi, Kuusamo Schist Belt. Qz = quartz, py = pyrite,

me = sencite. Crossed polansers. Photo Erkkl Yanhanen,
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Prox Geology; quartz-sericite rock:

C]uartzserlclte ru:n:kfru:um the mu:ust sericite- nu:hpartfthe main hu:ust
to ore at Hangaslampi, Kuusamao Schist Belt. Gz = guartz.
Crossed polarisers. Phaoto Erkki %anhanen.

21
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Prox Geology and texture of mtens:vely altered quartz:te

Senmhsatmn pnstdahg the fu:urmatn:un IIIf biotite pnrphyrnhlaata mllntensely
altered quartzite {ore) at Hangaslampi, Kuusamo Schist Belt. Bt = biotite,
=i = sericite. Crossed polarisers. Photo Erkki %anhanen,

Ore minerals in polished sections; BSE images:

A, Secondary uranium minerals (url, ur2) coating pyrite (py) and filling intergranular space
and cracks in the rock.

B. Ferberite (fe) and calaverite (ca) as inclusions in pyrite (py)

Hangaslampi, Kuusamo Schist Belt. Back-scatter electron images by Erkki VWanhanen,

22
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Plan view; surface geology:
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Geology cross section from Hangaslampi (Vanhanen 2001):
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