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Context

Resource geology research declining in Europe

Global boom in mining, supply-demand issues

EU focus on raw materials, critical materials
ETP-SMR
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Raw Materials Initiative

« supply of raw materials from inside its borders...

* Improve the security of supply...

« metals such as Co, Pt, REE, and Ti ...

 to recycle more, to find alternatives/substitutions...
 the challenges not only economic but societal...
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=xcellent geological potential, so what is the problem?

* For most areas, except for some areas with oil and gas, we only know
the surface geology

« There so far not even is a 2D public pan-EU Mineral Resources GIS

OneGeology Europe: pan European geological information (1:1M) on
surface geology (distributed web GIS)

Promine: pan European metadata information on minerals (harvested
database)

EuroGeoSource: distributed web GIS for minerals and energy covering at
least 10 European countries

olicy makers lack important information and policy-su
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CENTRE OF ADVANCED MINING
AND METALLURGY

Exploration investment/km?, why is Europe lagging behind?

Average yearly investments forecasts in non-ferrous mineral exploration by
regions -constant USS/km? ($ value on 31/12/07, corrected by the change in
the CPl index)

Datasources: Metals Economic Group, Wikipedia, US Department of Labor Statistics
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1eral ignorance vs. Mineral intelligence
Why Iincreasing the geological knowledgebase matters!

Today Europe is far behind in understanding the 3D geology — and hence the geological potential
Decision makers, policy documents, currently state that we lack the potential for domestic resources
There is a strong public tendency to regard sustainability and raw materials extraction as incompatible

Concepts wrong —decisions wrong

« Europe needs to support its domestic R&D on mineral resources —
now undercritical

* The geological potential in parts of Europe is excellent — we need
to better understand the 3" dimension

» Sustainability must rest on all pillars, environmental concern is not
contradicting intelligent mining

omestic production in EU depends on societal accept
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Mining related research

 Intelligent deep mine, invisible mine, less environmental impact
« 3D geology

* New exploration techniques — we need to see deeper

« Resource efficiency, Geometallurgy

» Recycling and substitution
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elevance of general data and information on
minerals in Europe for Research/education purposes

* Resource data necessary for right decisions

 Research focus, what, where, when (i.e. critical commodities)
» Predictive modelling, forecasting

* Policy making

« Estimating potential

« Education in economic geology
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Univrsity collects information on (non
energy) minerals at this moment

* Field based

* Industry cooperation

« National (Nordic) databases (Geological survey, FODD)
* International cooperation




MAIN MINERAL DEPOSITS
OF EUROPE

AND KEY METALLOGENIC PROVING

Main commodity  Deposit size
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Aluminium [] Cassa
Antimony O ClassB
Arsaniic O ClassC
Barite

Bismuth Total deposits : 943
Chromium

Cobalt

Copper

Diamond

Fluorite

Germanium, Gallium

Gold

Iron

Lithium

Lead

Manganese

Mercury

Molybdenum

Nickel

Phosphate

PGE Platinum Gr. Elements

Pyrite

Silver

Tantalum

Tin

Titanium

Uranium

Vanadium

Tungsten

Zinc

Zirconium

® g

Zn, Au, Ni, Co)
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eoSource possible contribution on specific
needs to research/education

« Content, what should be included

« Bring geological surveys together, liason with other stakeholders
« EU harmonization, data not collected in a coherent way

« EU quality control

« EU feeding, how are databases maintained, maintenance and
upgrading

« EU data extraction, visualization
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lical info an attributes to be included in the
database

e Contribute to an interoperability and harmonization on energy and minerals data
in Europe.

* Develop a web GIS system, in a multilingual system to identify access, use and

reuse aggregated geographical information on geo energy and mineral resources.
* Enable services for the registration of data sets from different countries

A mineral database must include data on past production,
production, reserves and resources (secondary resources?)

* Information on host rocks, alteration, metadata (FODD)
« Stock and flow analysis?

* Mineral intelligence, predictive?
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ices and functionalities (combination of
Information) to be developed and available in the
portal

« Export formats

 Map layers, map production, coverage, formats in portal
3D data?

 Metadata




