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Kuikkapuro

Alternative Names: Kuikka
Occurence type: deposit

Commodity Rank Total Total production Total resource Importance
measure
gold 1 0,78t NA 0,78t Occurrence
Easting EUREF: 596356,576 Easting YKJ: 3596568
Northing EUREF: 7226931,191 Northing YKJ: 7229956

Discovery year: 1997

Discovered by: Geological Survey of Finland

Province: Kuhmo (Ni, Ag, Au)

District: Tormua (Au)

Comments: Discovery by GTK: the first indications were a regional Au anomaly in till and an
auriferous sample from a glacial erratic boulder, found by an amateur prospector; further indications
were the high Au, As and Te concentrations detected by percussion drilling into till-bedrock interface;
the first diamond-drill hole intersected the lode

References: 1, 3, 4, 5, 10, 11, 12

Mineral deposit type

Group: Metallogenic deposit

Main type: Orogenic (metamorphic hydrothermal)

Comments: Formed after the peak metamorphic event under slightly retrograde conditions near the
ductile-brittle transition. An orogenic "mesothermal" deposit with a distinct structural control and
having formed under amphibolite-facies conditions.

References: 2, 9, 10, 13

Expression: exposed Area (ha): NA

Form: discordant Dip azim: 70

Shape: irregular Dip: 60

Length (m): 1000 Plunge azim: NA

Width (m): 22 Plunge dip: NA
Thickness (m): NA Orientation method: NA

Depth (m): NA
Dimension comments: 1 km long, 15-30 m wide, dips at 60° to the ENE, open at both ends and at
depth

Holder history

Current holder: Kalevala Gold Oy
Years: 2016
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Holding type: Application for mining permit

Previous holders:

Company Years Holding type Comments
Mineral Exploration Network 2013-2016 Claim (old law) NA
(Finland) Limited

Polar Mining Oy 2003-2006 Claim (old law) NA
Outokumpu Oy 2001-2003 Claim (old law) NA
Geological Survey of Finland 1996-2001 Claim (old law) NA

Kuikkapuro main exploration trench photo:

Kuikkapuro, main trench in Aug. 03. Photo Pasi Eilu
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Foads (purplé), lakes and riers {blue) and railway (blac line to the VW of
Suomussalmi town). From Fietikainen et al. (2001).



Mineral Deposit Report

Geological Survey of Finland

Page 4 OF 32

EXPLORATION ACTIVITY

17.1.2024

=~ GTK

Lionsgold
Years Activity type Geologist Exploration result Ref
2018-2018 mining pilot NA NA 5

Lionsgold, with its JV partner Kalevala, making metallurgical tests on the ore

Mineral Exploration Network (Finland) Limited

Years Activity type Geologist Exploration result Ref
2016-2016 percussion drilling NA mineral occurrences 4,5
"Infill RAB drilling programme at Kuikka confirmed the continuity of high grade gold mineralisation
between the GTK diamond drill hole collars with over 19 significant gold intersections. The 19 drill hole
collars were at 12.5 m spacing, holes were inclined at 45 or 60 degrees and drilled perpendicular to
mineralisation strike. The average downhole depth attained was 49 m." | total, 937 m was drilled.
Intersections
HolelD KU002
From-To NA
Length 6m
gold 15,58ppm
HolelD KU005
From-To NA
Length 6m
gold 18,1ppm
2013-2016 detailed NA geochemical anomaly 4
geochemistry
Till sampling in the Syrjdld Project region
2013-2016 detailed geophysics | NA geophysical anomaly 4
Ground magnetic and IP survey in the Syrjdld Project area

Outokumpu Oy

Years Activity type Geologist Exploration result Ref

2001-2002 detailed geology Jukka Jokela key geological features
Palaeostress modelling of the area (cosulting to Outokumpu by GTK)

2001-2002 resource assessment ‘ Jukka Jokela NA 13

Geological Survey of Finland

Years

Activity type

Geologist

Exploration result

Ref

1998-1999

core drilling

Kimmo Pietikdinen

mineral occurrences

3,7,10
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52 diamond-drill holes, total 4359 m
Intersections
HolelD NA
From-To NA
Length 0,7m
gold 183ppm
HolelD NA
From-To NA
Length im
gold 115ppm
HolelD NA
From-To NA
Length 16m
gold 19ppm
HolelD NA
From-To NA
Length 6,8m
gold 1,8ppm
HolelD NA
From-To NA
Length 3m
gold 11,4ppm
HolelD NA
From-To NA
Length 2m
gold 26,2ppm
HolelD NA
From-To NA
Length 4,4m
gold 8,6ppm
HolelD NA
From-To NA
Length im
gold 54ppm
1994-1999 percussion drilling Kimmo Pietikdinen key geological features 2,3,7,10, 13
1994-1999 detailed Kimmo Pietikdinen geochemical anomaly 7
geochemistry
Extensive Au-Te anomaly in till.
1994-1999 \ detailed geology \ Kimmo Pietikdinen \ key geological features \ 2,3,7,10,13 \
1994-1999 detailed geophysics | Kimmo Pietikdinen ‘ geophysical anomaly ‘ 10
IP indicated the pyrite-rich horizons and ground-magnetic survey possible shear or fault zones; no specific
response by slingram.
1990-2001 regional Markku Tenhola geochemical anomaly
geochemistry
Greenstone belt-wide till-geochemical survey with 16 samples per one square kilometre
1987-1987 regional Markku Tenhola geochemical anomaly 7
geochemistry
Country-wide till-geochemical survey
1977-1977 regional geophysics | NA key geological features 2,3,7,10, 13
Low-altitude airborne magnetic, electromagnetic and radiometric survey
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Kiannaniemi GTK claims, 2001:
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Location map far exploration claims in the Kiannanniemi area.

From Fietikainen et al. (2001
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Kuikkapuro exploration trench photo 2:

Mineralision, biotitsation, sulphidation in mafic metavolcanic rock, Kuikkapuro,
Suomussalmi greenstone belt. Second trench, view along strike. Photo Pasi Eilu.




Page 8 OF 32 17.1.2024 g GTK

Mineral Deposit Report
Geological Survey of Finland

Kuikkapuro: close up of mineraliseed zone in an exploration trench 1:
&

Kuikkapuro, view along strike, across the main trench to the NNW.
Rusty rock is mineralised, the pale grey on left is unmineralised, altered metatholeiite.
Field of view about 5 m. Photo Pasi Eilu 16 May 2006.
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Kiannaniemi, As in till:
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Kuikkapuro-Syrjdld: Au in till-bedrock interface:
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"Gl:uld in the till-bedrock interface in the Kiannanniemi area. Also the ciaim boundares are
indicated. From Pietikdinen et al. (2001)
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Suomussalmi greenstone belt: aeromagnetic image and gold occurrences:
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RESOURCES AND RESERVES

Type: Company: Year: Date: Calc Method: Reference:
Resource Geological Survey of 2000 NA Non-compliant resource 3,10
Finland estimate
Category: Inferred mineral resource
Tonnage: 0,054 Mt
gold 14,6 ppm
Cutoff: NA

12



Mineral Deposit Report Page 13 OF 32 17.1.2024 4 TK

=
Geological Survey of Finland

GEOLOGY

Host rock: Tholeiitic basalt

Tholeiitic basalt (Host rock)

Rock type: Host rock

Proportion: major

Grain size: NA

Color: NA

References: 2, 6, 7, 8, 10, 13

Comments: The deposit is in tholeiitic metabasalt in a second-order, D3 to D4, NNW-trending,
lithology-parallel, ductile shear zone. Alteration mineral assemblages (biotite-calcite) indicate
mineralisation under amphibolite-facies conditions. Coarse, free native gold in quartz veins and their
immediate, intensely biotitised host rock. Auriferous quartz veins 1 cm to 1 m thick

Ore minerals:

Mineral Proportion Mineral texture
Altaite minor
Arsenopyrite major
Bravoite minor
Chalcopyrite minor
Cobaltite minor
Covellite minor
Galena minor
Gold minor

Free gold in quartz veins, closely associted with arsenopyrite, grain
size up to one millimetre.

Hessite minor
limenite minor
Iron minor
Molybdenite minor
Pentlandite minor
Petzite minor
Pyrite major
Pyrrhotite major
Sphalerite minor
Stibiopalladinite minor
Sylvanite minor
Talnakhite minor
Tsumoite minor
Volynskite minor
Wolframite minor
Zincochromite minor

Other minerals:

Mineral Proportion Mineral texture
Ankerite present Alteration product
Biotite present

Calcite present Alteration product
Chlorite present Alteration product
Epidote present

Garnet present Alteration product
K-Feldspar present

Plagioclase present Alteration product

13
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Quartz present

Scheelite present

Titanite present Alteration product

Alteration: Distribution: Degree: Relation to mineralization:
biotite alteration Disseminated Strong Syn

Comments: Proximal alteration assemblage: quartz-biotite-calcite-ankerite-titanite. The obvious alteration halo
charcterised by biotite+quartz is 10-30 m wide. To the west, the proximal alteration grades into granet-biotite alteration
(reflecting a change in primary rock type?)

Metamorphic description:

Type: Facies: Degree: Relation to Min P- MaxP MinT-MaxT
mineralization: (kbar) (°C)
Regional epidote amphibolite medium NA

metamorphic facies metamorphic grade
Comments: Lower-amphibolite facies or upper-greenschist facies regional metamoprhic peak. Metamorphic mineral
assemblage is: plagioclase-hornblende-titanite-K feldspar *+ quartz, ilmenite, zircon, pyrrhotite, chalcopyrite. Possibly, a
retrograde overprint at greenschist-facies PT conditions [3], also suggested by the late formation of chlorite and epidote.

Geological age:

Geological era: Max age - Minage Inferred age (Ma): Age of mineralization:
(Ma):
Neoarchean (2800-2500 Ma) 2700-2800 N

Comments: The tholeiitic host is within the 2.8-2.7 Ga(?) Saarikyld Group sequence.

Kiannanniemi area geology, gold and nickel occurrences:

- Kiannanniemi
& | Luukkonenetal (2002)

1 km . .
Gneissic granodiorite

g Felsic-Intermediate volc and sedim rocks
4 B Tholeiitic basalt
Sulphidic valcanic and sedim. rocks

__ Olivine meso-ortho cumulate

| Cr-poor tremaolite rock
Olivine orthocomulate
Komatiitic basalt

A Huutoniemif . Fault
. = Sulphidic felsic sedimentary rack
—Graphitic phyllite
I Cr basalt
[ Homogeneous granodiorite
I Boninitic dyke
B Ti-rich Fe-tholeiitic dyke
I Mg-tholeiitic dyke

+# Ni occurence

$x Al occurence

@ Kiannanniemi village

14
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Suomussalmi greenstone belt geology and gold occurrences:
Suomussalmi Greenstone Belf

# B <omatite

: SNYounger mafic to felsic
i volcanic rocks

 EEE Older tholeiitic basalt

Older mafic to felsic
volcanic rocks

Younger tonalite
to grancdiorite

Older, migmatitic TTG

Pahkalampi

Seipela

B Junturacte

Geology after
Luukkonen and
10 kim Sorjonen-yard (1998),
edited by F. Eilu (2000}
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Suomussalmi greenstone belt geology:
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7250

4

SUOMUSSALMI
GREENSTONE BELT

Fietikainen et al. (2001)

Gneisses and
granitoids

Felsic volcanic and

Kiannanniemi
area

]
|

i)
‘

sedimentary rocks

Mafic volcanic
rocks

Ultramafic -
mafic sills

Thin komatiite
lava flows

Major ultramafic
cumulates

. : FINLAND
7220 L
v RUSSIA
SUOMUSSALMI
E
10 km
7190

Archaean greenstone
belts in Finland

Kuikkapuro exploration trench M2:

Kuikkapuro
Exploration trench M2

Geology and structures
= (Saarela 20058)

Quartz veins is black

16
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3

Kuiklkapuro: unaltered mafic host rock. From Pietikainen et al. (2001

17
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Kuikkapuro M1 exploration trench geology:

10 3W

Kuikkapuro
Exploration trench Ml

Geology
(Saarela 2005)

7228 700

7] Mafic voleanic rock
T | Biotitised zone

[7] Garnet-biotite zone
71 Quartz veins

[ Shear zones
4455 550 s Drill hole collar .4 M
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Kuikkapuro M2 exploration trench geology:

Kuikkapuro
Exploration trench M2

Geology
(Saarela 2008)

] Mafic voleanic rock
| Biotitised zone

[7] Garnet-biotite zone
1 Quartz veins

[ Shear zones
@ Drill hole collar 4m

7228750
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Kuikkapuro ore minerals:

Gold {Au], arsenopynte(FeAsS) and prite (FeS2)in quarz vein, R361/24 20, Kuikkapuro.
Mote that gold occurs as metallic grains separate from arsenides and sulphides.
From Pietikainen et al. (2001).

20
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Kuikkapuro: siting of gold:
Siting of gold at Kuikkapuro (Saarela 2005)

b

Gold in a fracture in arsenopyrite. Gold in I8llingite, all surrounded by arsenopyrite.
Scale bar 20 pm. Scale bar 30 pm.

th:vld with amphibole and quartz. Silver—gcla telluride grains in arsenopyrite.
Scale bar 100 pm. Scale bar 30 pm.

21
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ikkapuro: bitite alteration:
g n s A T

Ku

Fhotomicrograph of biotite alteratloh Zone, R361/16.00m, at Kuikképuro, Suomué almi.
From Fietikainen et al. (20013

eration:

T

T ﬁ-.c._,,,,,,;.‘ par £ 3 £ 2 80
Phaotomicrograph of garnet-biotite alteration zone towards the west of the Kuikkapuro deposit.
From Fietikéinen et al (2001,
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Kiannaniemi: geology, gold at till-bedrock interface, gold micro nuggests in till:

G Tl Geochemistry
A {pratm

4 w3ar [F1

o1 eas (£}

050l @
® oorwoos o5 E
0 0000 (M)
o ROl (M0

Il
1's

T Vasonniemi

gets in fill

anright. Three known gold occurences inthe area are: Syrjala, Wasoniemi,
and Kuikkapuro (= Kuikka in the map). From Goode 2004
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Kuikkapuro siting of gold 2:
Siting of gold at Kuikkapuro (Saarela 2005)

Gold g'rain in ;:quarlz vein. Scale bar 10 um. | Gold gre_nin in quarfz vein. Scale bar 30 pum.

Gold around an arsenopyrite grain. Gold forming a network with arsenopyrite.
Scale bar 20 pm. Scale bar 100 um.

24
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East Finland greenstone belts in the Archaean of Fennoscandia:
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compiled by E. Luukkonen 1992 Russian platform sediments

Kuhmo and Suomussalmi greenstone belts: processed aerogeophysics and tenements held
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by Polar Mining in 2004:
Kuhmo-Suomussalmi
greenstone belt

OOCEm

Modified aerogeophysical maps

Au occurrences held by Polar Mining
in late 2004

From Goode (2004)

Kiannanniemi occurrences:
Kuikkapuro, Syrjala, Vasoniemi

Suomussalmi greenstone belt: aeromagnetic image and gold occurrences:
29°E

. Suomussalmi

/ ‘f Greenstone Belt

e

Pahkalampi

~ Low-altitude aeromagnetic image
Reported, drilling-indicated

gold occurrences

All information from the
Geological Survey of Finland
databases

Kuikkapuro: geology map and drilling:

26
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Surface geoclogical map with diamond-
drill holes at the Kuikkapuro prospect,
Kiannanniemi. From Pietikainen et al.

(2001).

1 Mafic volcanic rock
[ Intermediate volcanic rock
[1Felsic volcanic rock

[ Biotite alteration
(mafic volc. rock)

[C1Garnet-biotite alteration
(intermed? volc. rock) ;

[] Granitoid

M AU =1 g/t

Il Dolerite
Biotitisation
Mafic intercalations
Intermediate intercalations

= Top

=- Sinistral shearing

&
+ Foliation and lineation

KUIKKA
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Kuikkapuro-Syrjdld: chargability image, ground survey, and drill holes:

4454000 4455000 4456000 4457000
(=3 I3
2 \ ]
& q ]
o | =3
- (=
| |~y
g g
& a
o4 =]
[ =3
(=]
A B
o | =
= ]
h
= =4
% o 250 500 m T g
R mamm— 8
4454000 4455000 4456000 4457000

Ground survey
Chargebility
© Diamond drill hole

1 ] 0 0 0 48 i B LN

B
£
L]
2
A
2
.5
4
5 B
2 F
&
A
2
0
ko
T
k3
4
3
Al
0
3
7
il

B
&
g
&
B
8.
5,
]
5,
5,
4,
LE
4.
3.
3
2

M32 [mV/V]

IP ancmaly map
Kuikkapuro,
Suomussalmi.
From Pietikéinen
et al. (2001).

28




=1 ¢
Mineral Deposit Report Page 29 OF 32 17.1.2024 ?_,‘ TK

Geological Survey of Finland

Kuikkapuro-Syrjéld: magnetic image, ground survey, and drill holes:
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| @ Diamond dill kaln
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Kuikkapuro: main drilled section:
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SECTION 10SW ¢ pistikainen et al. (2001)

Kuiklapuro: section across the deposit and its wallrocks.

+  Au1ppm
% \ Te 1 ppm R361 R362  R367 Rags A'
= -
1502
100 Z
RN EEE W S
Mafic volcanic Biotite Garnet-biotite
rock alteration alteration
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