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Laboratories for mineral systems research at GTK
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Lithosphere architecture in Finland
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Developent of the Fennoscandian lithosphere architecture:

Archean and Paleoproterozoic orogenies in Finland
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Lithosphere architecture and orogens in Finland
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Svecofennian orogeny:

Paleoproterozoic amalgamation of Fennoscandia
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Type Subtype | Metals | Age, Ga I Tectonic setting
Archean
Orthomagmatic Komatiites Ni(-Cu) 2.95-2.75 Archean greenstone belt
Epigenetic-hydrothermal Orogenic gold Au ~2:7 Accretion-collision
Paleoproterozoic basins
Ni-Cu(-PGE) 2.44
Layered igneous complexes PGE-reefs 2.44 Intracontinental rift
Orthomagmatic Cr(-PGE) 2.44
Fe-Ti-V oxide 2.44
Komatiites Ni(-Cu-PGE) 2.06 Continental margin rift
Layered igneous complexes Cu-Ni-PGE 2.06
Sedimentary - polygentic | Talvivaara-type black schist | Ni-Zn-Cu-Co 2.0-1.90 Continental margin rift basin
Svecofennian orogeny
Outokumpu-type Cu-Co 1.95-1.91 Oceanic ridge
Volcanic-hydrothermal Volcanogenic massive Cu-Zn 1.93-1.92 Island arc
sulphide
Orthomagmatic Synorogenic mafic- Ni-Cu(-PGE) 1.88 Arc-continent collision
ultramafic intrusions
Magmatic-hydrothermal Li, Nb-Ta 1.80-1.79 Continent-continent collision
Epigenetic-hydrothermal Orogenic gold Au-only 1.92 and 1.81- | Accretion-collision, late- to post-
Au-Cu-Co-Ni 1.76 orogenic fault re-activation
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Orogenic gold provinces in Finland:
Orogenic gold deposits with Au-only and atypical Au-Cu-Co-Ni metal associations

Legend, geology
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Orogenic gold mineral systems in Finland:

structures and fluid flow Central Lapland Greenstone Belt (Kittila orogenic gold province)
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Structural evolution and timing of ore deposition
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Central Lapland Greenstone Belt (Kittila orogenic gold province)
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U-Pb and Re-Os geochronology of hydrothermal minerals with known
strcutural-textural settings: barren and fertile hydrothermal events

Ages of hydrothermal, magmatic, metamorphic and deformational events
in the Central Lapland Greenstone Belt (Kittila orogenic gold province)
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Timing of orogenic gold deposition:
Svecofennian orogeny, Finland
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* The first fertile stage occurred at the early stage of accretion-collision, at 1.91-1.92 Ga in the Kittila Province

*  Most of gold deposited between 1.82 and 1.75 Ga at the late- to post-orogenic stages in all Svecofennian provinces
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Tectonic setting and timing
of Svecofennian orogenic
gold deposits in Finland
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Deep crustal structures and

locations of orogenic gold deposits
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Sevcofennian overprint on Archean orogenic gold systems
Hattu schist belt (llomantsi orogenic gold province)
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Footprints: vectors to ore — lithogeochemistry and petrophysics
Hattu schist belt, Pampalo mine (llomantsi orogenic gold province)
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Footprints:

development of vectoring tools based on mineral trace elements

Au-only and Au-base metal orogenic gold deposits northern Finland
(Central Lapland Greenstone Belt, Kuusamo Belt, Perdapohja Belt)
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PDAC 2021, https://minsysfin.gtk.fi/

Trace element analyses by LA-ICPMS
In polished sections with known
structural, texural and paragenetical
settings of minerals.

Primary footprint properties

of minerals is inherited

in secondary footprints (e.g. till,
stream sediments).
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Sources of fluids

Boron isotope data from tourmaline
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Compositions of fluids inferred from fluid inclusions
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Implication of key parameters of orogenic gold mineral systems:
province-scale mineral prospectivity evaluation

Albitite Metamorphic facies Distance to all structures

Central Lapland Greenstone Belt (Kittila orogenic gold province)

e B ..

Prospectivity N

.High
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Key mineral system parameters

- structures: faults and rock contacts
- metamorphism

- alteration

- distribution of black schists
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Conclusions

Orogenic gold mineral systems are present in Archean and Paleoproterozoic
(Svecofennian) tectonic domains of Finland.

Orogenic gold deposits with Au-Co-Cu-Ni (atypical) metal associations __
are common in northern Finland. F ity o .
Msﬂb'gold, Perép

v

ohja belt, K-Finland

Orogenic gold systems with atypical metal associations are potential
future sources of cobalt.

Building up robust geochronological, lithogeochemical, mineral trace element and isotope geochemistry
databases for orogenic gold mineral systems of Finland form the basis of development of new models
and exploration tools in various projects at GTK.

Incorporation of mineral systems critial parameters into mineral prospectivity mapping
supports better prediction of areas with enhanced potential of orogenic gold deposits.
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