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ÅExploration Information System (EIS) is a 36-month Horizon Europe project that will develop 
innovative exploration concepts and data analysis tools to enhance the probability of finding new 
ǎƻǳǊŎŜǎ ƻŦ ŎǊƛǘƛŎŀƭ Ǌŀǿ ƳŀǘŜǊƛŀƭǎ ό/waύ ŦƻǊ ǘƘŜ 9¦Ωǎ ŜŎƻƴƻƳȅΦ
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The EIS project in figures

18
partners

42
months

8
countries



EXPLORATION INFORMATION SYSTEM

PARTNERS



Our objectives 

DEVELOP INNOVATIVE 
EXPLORATION TOOLS

REDUCE EXPLORATION 
AND MINING FOOTPRINTS

RAISE AWARENESS 
TO THE GENERAL PUBLIC



Our methodology



Our methodology



ÅEIS combinesmineralsystemsmodelsand MPM
ÅMineralsystemmodelsaimat understandingall controllingfactorsthat leadto the formation

of ore deposits (Knox-Robinson et al. 1997).

ÅEIS consistsof componentsfor different stepsof mineralprospectivity analysis(Bonham-
Carter 1994).
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ÅThree main mineralsystemsstudied
ÅCobaltmineralspotential in VMS systems

ÅLithium-tin-tantalum-tungstenmineralspotential in granite/pegmatite-relatedsystems

ÅRareearths-cobaltmineralspotential in IOCG systems
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Exploration Information System 
(EIS)
Mineral Prospectivity Mapping (MPM)
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ÅMineral prospectivity mapping = mapping the likelihood of where mineral 
deposits may be found in a study area
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Exploration Information System 
(EIS)
Software Development on QGIS platform
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Å.ŀŎƪōƻƴŜ ƻŦ 9L{ ƛǎ ǘƘŜ άEIS ToolkitέΣ ŎƻƳǇǊƛǎƛƴƎ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǎŜǘ ƻŦ 
software tools for performing specialized tasks involved in mineral 
prospectivity analysis.

Å¢ƻƻƭǎ ƛƴ ǘƘŜ ά9L{ ¢ƻƻƭƪƛǘέ ǿŜǊŜ ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ ǘƘŜ άEIS QGIS PluginέΣ ŀ ƎǳƛŘŜŘ 
end-to-end implementation with a visual user interface for performing 
mineral prospectivity analysis.



Thank you!

www.eis - he.eu

vesa.nykanen@gtk.fi

GTK

Vesa Nykänen
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EIS Mineral Systems



The mineral systems approach
(Knox-Robinson and Wyborn, 1997)
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How ore deposits form?
The mineral system approach (Knox-Robinson and Wyborn, 1997)

Outflow:
Residual fluid 
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Alteration

Volcanic rocksDevonian
Red beds

(Brethes 2018)
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ÅIberian Pyrite belt

ÅTisova/Klingenthal

Cobalt minerals potential VMS system



Co- bearing VMS Mineral System

Critical Process

Constituent 
Process

Targeting 
Elements

Mappable 
Proxies



ÅN & S Sweden

ÅSpain

ÅFinland

Rare earths - cobalt minerals potential 
IOCG system



ÅLeaching of previous metal enrichment

ÅHydrothermal fluid flow driven by 1.80 Ga(Fennoscandia) and 330 Ma (Spain)late-orogenic 
intrusions 

ÅTransport along crustal-scale structures

ÅPrecipitation: Mechanical traps (lower-order structures, brittle fracturing in competent rocks) 

Chemical traps/ reactive horizons: Fe-rich shear zones, graphiticshales

REE- Co IOCG systems





ÅFinland & Sweden

ÅGranite-related deposits W Iberia

ÅZinnwald/Cinovec

Lithium - tin- tantalum - tungsten minerals 
potential granite- pegmatite- related system



Granite- pegmatite- related
Mineral System

Source
ÅSediments (LiïCsïTa enriched shales, wackes, argillites; 
felsic arc provenance).
ÅMafic volcanics (S, P input; refractory for LCT).

ÅD2 metamorphism preserved Li-bearing micas, not Li-rich 
melts.
ÅLate-orogenic granites (c. 1.8 Ga) Ÿ Li-rich pegmatitic 

melts.
Pathways
ÅTrans-crustal shear zones, folds, reactivated faults.

ÅLong-lived conduits enabled melt ascent + fractionation.
Traps
ÅStructural: jogs, fold hinges/limbs, low-angle faults.

ÅLithological: amphibolites, graphite schists, cooler 
amphibolite domains.
Modification
ÅGreisenization, petalite Ÿ spodumene, cookeite, muscovite 
pseudomorphs.
ÅTourmalinization/sericitization halos (LiïRbïCs).
ÅFaulting, brecciation, glacial dispersal trains.

ÅWeak geophysical contrasts; UïK radiometric anomalies.


