FRAME

FORECASTING AND ASSESSING EUROPE'S
STRATEGIC RAW MATERIALS NEEDS

FRAME

Forecasting and Assessing Europe’s

Strategic Raw Material Needs

Daniel de OLIVEIRA, LNEG | FRAME Project Lead
ETPSMR event, 17 November 2020

L

P
This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 731166 GGOE nﬂ

RNLL WA TCAIRLS




Objectives Project Philosophy Work Packages Partners News/Events Media Kit Photogallery Members Area

20 partners

R

FRAME

8 work packages

. FORECASTING AND ASSESSING EUROPE'S, . i > CRM & SRM
STRATEGIC RAW MATERIALS NEEDS. i 20
R T o 1 o & i » Phosphates
| » Energy Critical Elements
» Responsible sourcing (Nb-Ta)

. » Abandoned mines (selected case
studies

| €& FLYER ( B NEws )

d innovation programme under grant agreement No 731166

7% €. 0, o QiLison SORME S

http://www.frame.lneq.pt/

Subscribe our newsletter

‘- LY
] &
This project has received funding from the European Union’s Horizon 2020 research and w
innovation programme under grant agreement No 731166 GGOE nﬂ J >

RNLL WA TCAIRLS



http://www.frame.lneg.pt/

Challenges we face today

» Raw Materials are the lifeblood of the economy

» Transition to a low-carbon economy

» Sustainable and responsible sourcing of raw materials

» Strategic Raw Materials for complex value chains

» High import dependence

|
» The input from recycling
Is not sufficient! "
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» Where are the next deposits to be found?
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CRM Mineral Intelligence

CRITICAL RAW MATERIAL
DEPOSITS OF EUROPE
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Where am | going
to find a new
deposit of...?
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CRM Mineral Intelligence: the next steps
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1: SGU (Geological Survey of Sweden)

2: BRGM (Geological Survey of France)

3: ISTO UMR7327 (Univ. of Oriéans, CNRS, BRGM) 4
LNEG (Geological Survey of Portugal)

Data Source: the 1/5 000 000 international Geological
Map of Europe and Adjacent Areas (Asch, k., 2005)
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Legend:

GLGB: central Lappland greenstone belt;
NB: Norrbotten; Sk:Skellefte; BR:
Bergslagen; S-CAL: Scandinavian
Caledonides; IS-CAL: Ireland-Scotland
Caledonides; EAP: Eastern Alpine
province; WAP: Western Alpine
province; WC: Western Carpathian; EC:
Eastern Carpathian; CB: Carpathian-
Balkan Zone; SMZ: Serbian-Macedonian
Zone

Geological map of Europe and Greenland modified
after Asch (2005) and the main metallogenetic

areas in Europe
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Energy Critical Elements

Lithium occurences in Europe

Map of
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Map of
Cobalt occurrences in Europe
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Map of
Lithium occurences in Europe
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From Predictive Mapping of Mineral Prospectivity to
Quantitative Estimation of Number of Undiscovered Prospects

Emmanuel |. M. Carranza

K https://doi.org/10.1111/j.1751-3928.2010.00146.x J
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FAVOURABILITY MAP FOR
LITHIUM MINERALIZATION
IN EUROPE

CBA (Cell Based Association) scoring
by sum of frequency ratios

Guillaume Bertrand (1,2), Martiya Sadeghi (3),
Eric Gloaguen (1,2), Bruno Tourliére (1), Havard
Gautneb (4), Tuomo Torméanen (5), Daniel de
Oliveira (6)

1 — BRGM (Geological Survey of France),
Orléans, France

2 - ISTO UMR7327 (Univ. of Orléans, CNRS,
BRGM), Orléans, France

3 - SGU (Geological Survey of Sweden),
Uppsala, Sweden

4 — NGU (Geological Survey of Norway),
Trondheim, Norway

5 — GTK (Geological Survey of Finland),
Rovaniemi, Finland

6 — LNEG (Geological Survey of
Portugal), Alfragide, Portugal

Version 1.2 (July 2020)

This favourability map for lithium
mineralization in Europe is a
result from the GeoERA FRAME
project (www.frame.Ineg pt).

GeoERA has received funding
from the European Union's
¥ 2020 and
innovation programme under
grant agreement No. 731166.
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Legend

Lithium favourability
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Cell size of 10 km x 10 km. CBA
scoring by sum of frequency ratios,
i.e. frequency of a given lithology
in all standarts neighbourhood
(buffers of 100 sq km) vs. frequency
of the same lithology in all celis of
the grid. Jenks natural breaks classi-
fication.

Data sources are:

- the FRAME project database on
deposits of energy critical elements;

- the 1/1 500 000 geclogical synthesis
of Europe (Billa et al., 2008); lithoclogies
of Tertiary and Quatemary ages have
been excluded.

Souices. Ewi. CEBCO, NOAA, Nasicnal Ceographic, Garmin, HERE, Ceonames org and other contabutory
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Highlights

» A cohesive taskforce of scientists working together for common
European goals

» Innovation in mineral prospectivity science

» Unlocking the mineral potential for a renewed raw materials
sector in Europe as a driver for domestic raw material value
chains
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