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Site 1.: Northern Finland

— Eastern Fennoscandian Shield

2.45 Ga dike swarms
- connected with layered intrusions; two magma

types
U]

@)
3)

(4)
()

boninite—norite dikes (high MgO, SiO,, Cr, Ni,
and LREE, low TiO, and Zr), NE-trend
gabbronorite dikes (low TiO,, Cr,and Zr), NW-
wend

low-Ti tholeiitic (NW-trend) and

Fe-tholeiitic dikes (E-trend), continental type
orthopyroxene-plagioclase-phyric dikes (high

SiO,. LREE: calc-alkaline aff.), E-trend

2.32 Ga Fe-tholelitic dike swarm and intrusions
- few dikes and intrusions identified
- E-trend?

2.2 Ga low-Al tholeiitic (karjalitic) layered sills

- layered intrusions/sills (max. length 150 km) and minor
dikes

- wehrlite—clinopyroxenite—gabbro—granophyre

- widespread in eastern and northern Finland

~2.1 Ga Fe-tholeiitic dike swarm L/

- includes several pulses between 2.13 Ga to 2.05 Ga

- continental tholeiitic type
- mainly E-trend (Kuhmo block) and minor NW-trend

~1.98 Ga Fe-tholeiitic—tholeiitic dike swarm

- predates 1.95 Ga ophiolites
- NW.-trend (Kuhmo block). continental tholeiitic to IAT

type
- mainly unaltered (plagioclase and pyroxenes)

Dpwmmmmry
and volcanic rocks

Mainly Archean rocks
[ 206-2 15 Ga mafic-utramafic intrusions
. Layered mafic intrusions

(

| 2a25%006a)

\ Svecokarelian granitoids

‘- AT | - [ cal
5

Vuollo and Huhma, 2005



Ap Fe-Ti 0x gabbro

Anorthosite (leuco)gabbro

Pinto etal., 2020

Main & Upper Z /

Critical Zone

Maier and Groves, 2011

Harzburgite

Lower Zone
Dunite



Mineral systems model for Ni-Cu conduit deposits - /. % ./
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Thicker crust, corresponding to high velocity zone at lower

Magma reservoirs
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Silvennoinen et al., 2016

Probably magma underplating, and deep magma

Moho map of northern Finland
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indicative of
intermittent
magma chambers



Craton
boundaries Processed data

Distance to craton boundary
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Craton boundary may provide channel to concentrate magma at greater depth



Geochemical outliers
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External sulphur...

S-rich lithological units such as black
shales, gypsum anhydrite, may provide
external sulphur to form magmatic
sulphide deposits

Mapped sulphur-rich geology and
black shales from geophysical data
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Layering for PGEs....

Main & Upper Z
Crtical Zone

Lower Zone

Maier and Groves, 2011
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Targeting the
conduits...

» Targeting the physical and magnetic
properties of the ultramafic-mafic

intrusions
» Derivative maps of RTP magnetics and

——
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Artificial Intelligence:
Mimicking the intelligenc:
Sources Prospect ool
FIS Map
Pathways Prospe
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&7 Yy a2 boundary
‘-—.Th* / 1“\( Proximity to favourable geology (~2.0

P ‘J - g Ga ultramafic-mafic lithologies .
Taw." - 2 : Dot Prospectivity

é Structural density M ap
. ~
= - Magnetic analytical signal

AT *Z / ~"  Tilt derivative of reduced to pole

- / ) magnetics
|

A“ Tilt derivative of Bouguer Gravity I\
< l Nj, Cu, Pd, Cr, Co rock geochemistry ’
W~ g ‘
l Ni, Cu, Pd, Cr, Co till geochemistry FIS Traps Prospectivity Ma _F
E =~ - Crustal contamination from rock ' ,‘-"/
& l geochemist
= o Crustal contamination from till
l = geochemistry '

e < NEXT Distances from rock '

geochemistry
NEXT Distances from till
geochemistry

B
Y
A
b,
\

\

Integration of predictor maps using Fuzzy Inference
Systems, structured on the mineral systems model

A

Proximity to S-rich geology

‘.
\ ‘b‘\

S from rock geochemistry

:




68°N-

[ tedium sized deposit
B smail deposit

B Occurrence
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PGE
@ o

@ Occurrence
[ study area
Lapland granulite
compiex

Saariselld sute

D stura suite
Vuotso complex

Diverse Ithodemes In
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Central Lapland

M} granitoid complex

I Nipss suite
Pomokaira complex

Diverse Ighodemes in
Pomokara complex

/| Karelia supergroup
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Camp Scale analysis

Savukoski group,
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around Suwatki Anorthosite Massif, Northeastern Poland
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S Uncertain prospectivity 0 10 20 40 Kilometers
+ Deposit -

Most known deposits are marked with high
prospectivity

Would require camp-scale analysis to further refine
targets

Low prospectivity at the interpreted occurrence in the
south

Deeper Ketrzyn occurrence has medium
prospectivity, owing to its depth making it less viable.

L
-

Modern data survey can be planned to address short-
comings

Projects such as DeepBEAT and DEXPLORE working ‘
on potential solutions for depth penetration J

O




- Exotic Terranes Featoes
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* Layered gabbroic intrusion

* formed during the late Paleozoic era (~ 350
Ma) in a syn- to post-collisional
extensional setting
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37955

38°10'

-80

B study Area extent

Alvito

Brinches
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Spatial Reference
Name: WGS 1984 UTM Zone 29N
Datum: WGS 1984

Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, ©
OpenStreetMap contributors, and the GIS User Community
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-8° -7°ISS' -7°150' -7°l45'

-7°l40' -7°l35'

3?" 38°5' 38"110‘

37‘155'

Beja Prospectivity
Value

P 0.122588

1 L. 0.000612308

Portel
0 25 & 10 Kilometers N

Alvito

Vidigueira

Spatial Reference
Name: WGS 1984 UTM Zone 29N
Datum: WGS 1984

Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, ©

OpenStreetMap contributors, and the GIS User Community
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Key take aways..
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Recognising European Potential for hosting deep-land primary
CRM by combining new mineral models and advanced exploration
and visualisation techniques.

EIS Final Event: Shaping the Future of Sustainable Mineral Exploration.

* e Brussels, 7" October 2025
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