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Disclaimer

The contents of this document are the copyright of the FRAME consortium and shall not
be copied in whole, in part, or otherwise reproduced (whether by photographic,
reprographic or any other method), and the contents thereof shall not be divulged to any
other person or organization without prior written permission. Such consent is hereby
automatically given to all members who have entered into the FRAME Consortium
Agreement, dated 01.07.2018, and to the European Commission to use and disseminate
this information.

The information and content of this report is the sole responsibility of the FRAME
consortium members and does not necessarily represent the views expressed by the
European Commission or its services. Whilst the information contained in the documents
and webpages of the project is believed to be accurate, the author(s) or any other
participant in the FRAME consortium makes no warranty of any kind with regard to this
material.

- This project has received funding from the European Union's Horizon 2020 GGOER”
vy

research and innovation programme under grant agreement No 731166 RALL MATERIALS



P e \ . N ¥
- & : v
I -
F y B .
]
0

FORECASTING AND ASSESSING EUROPE'S
STRATEGIC RAW MATERIALS NEEDS

1. Introduction

The overall aim of FRAME project into the European Union Raw Materials Knowledge Base
(EURMKB) is to provide data on CRM by extending the spatial coverage and higher accurate data
from past and ongoing European projects on raw materials. The prime aim of work package (WP)3
in the FRAME project is to produce a map of strategic and critical raw materials (SCRM) for
Europe. In cooperation with other FRAME WPs, there was a consensus on the methodology used
for the identification and selection process of the SCRM to be included in that map (Arvanitidis,
et al., 2019; Sadeghi et al., 2020a; Sadeghi et al, 2020b) linked mainly to information collected
from existing databases, such as the ones of ProMine, Minerals4EU (M4EU), EURARE and
European Geological Data Infrastructure (EGDI). WP3 also has a special focus to present the
metallogenetic maps and updating databases on rare earth elements, graphite, cobalt, lithium,
phosphor, niobium and tantalum in collaboration with the other work project packages (WP4,
WP5 and WP6) and the Mineral Resource Expert Group (MREG) of EuroGeoSurveys. The digital
version on metallogenetic areas have been prepared and delivered to EGDI (Sadeghi et al, 2020b).
The occurrences dataset is harvested through national databases on structured data to be
accessed in EDGI. A semi and non-structured datasets were also prepared and deliver to EGDI
(EGDI, 2021a, 2021b). An overview on how this was done is given in Chapter 3 of this report —

Data preparation and Delivery to EGDI.

EGDI is developed by members of EuroGeoSurveys (the organization of geological surveys in
Europe) and organizes and gives access to results from several current and previous projects on
mineral resources, geo-energy, groundwater, geochemistry, geophysics, geohazards, etc. EGDI
is extended to support data and other results from all GeoERA projects. In the FRAME project,
all partners and MREG have been involved in to updating the national databases with
harmonised data and share it through the European Minerals Knowledge Data Platform (EU-
MKDP). To achieve this, understand the overall technical process behind it was needed, which

was undertaken through several meetings and workshops in collaboration with the Mintell4EU
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and GIP-P projects. The same information which is accessible on the EU-MKDP portal is also
accessible on the EGDI portal (Sinigoj el al., 2019).

The major objectives of the European Minerals Knowledge Base (EURMKB) are:

e Data-to provide EU level data and information on raw materials from different
sources in a harmonised and standardised way.

e New activities — to encourage activities in the raw materials sector such as
exploration, extraction, processing, and recycling, as well as trade, development,
skills, and education.

e Increased supply —to increase the supply of raw materials, as well as strengthen

Europe’s position on the forefront of the raw materials sector.

2. How the knowledge base works for the FRAME project

The information on primary and secondary sources of raw materials, together with expertise, is

form according to following:

e Data collection - data and information have been collected from different sources, such
as geological surveys in EU countries, other national and international organizations,
European projects and programmes, and publication and categorized in two different

structured and non-structured datasets.

e Expertise - selected parts of commodities (dedicated WPs in the FRAME project) were
considered and in addition to data collection, information regarding the formation,
classification, mineralogy, geological setting, grade, tonnage have been collected or
new field campaign and sampling carried out and the samples are analyzed and then
stored in databases.

e Harmonisation - each partner is mapping its data into a common database model with

the codelists from INSPIRE which are being improved since the EuroGeoSource project.

The latest version of the common database model is now known as MIN4EU DB.
e Delivery - metadata, tabular data, maps, documents, photos are delivered to EGDI by

either direct upload or by services via a process called harvesting described hereafter.

o]
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The EU-MKDP adopted a professional architecture with a harvesting system and a diffusion
system (Figure 1). The system is divided into three parts (Cassard et al., 2014):

¢ The national level from which an INSPIRE compliant WFS’ (Web Feature Service) delivers data
to the harvesting system either from structured databases or directly from other data sources in
each country

* The central harvesting system which regularly reads data from the national WFS’ and stores it
in the Harvesting Database. Data is subsequently being delivered to the diffusion system
through a database synchronization mechanism. The Harvesting Database is optimized towards
reading data from the national level and delivering this data to the diffusion system.

¢ The central diffusion system which is updated with data from the harvesting system at regular
intervals and makes this data available to users through the EU-MKDP and the EGDI web

portals.

EU-MKDP detailed architecture

-— ensc Based on a « production-diffusion schema »
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Figure 1. The EU-MKDP detailed architecture showing the Harvesting Database, the
synchronization process with the Diffusion Database, the Information factory and the
indexation process of both structured and semi- and non-structured data. (source: Cassard
D., 2015).

The Harvesting system

Data harvesting is a process which reads and automatically extracts large amounts of data from
the Web (in form of Web pages or Web services) (Sinigoj el al., 2019). The harvesting system
was set up by GeoZS and is being improved since EuroGeoSource project. This system
periodically collects data from data providers and updates the harvesting database using a WFS.
This database is hosted by GeoZS and connects to the diffusion database (hosted by BRGM)

using SQL scripts (Figure 2).
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Figure 2. The harvesting system structure. (source: Sinigoj et al., 2019)
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During the harvesting phase data collected from WFS, implemented by the national data
providers, is checked mainly:

a) if the nomenclature used conforms to the INSPIRE list of values

b) if data have the correct format according to standards (e.g., dates, numbers...).

c) if the geometry data is correct

research and innovation programme under grant agreement No 731166 RALL MATERIALS
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Significant improvements to the overall system were done in ORAMA project and more recently
ongoing through Mintell4EU and GIP-P projects. Now all data providers can get information
about the harvesting and database status from a newly developed web page available at
https://harvesting.geo-zs.si/main. Several different technical solutions are provided in one
place:

e Service monitoring page. — web page with the smiley and sadly faces color green and

red near the country name of data provider

e Count reports - to check the number of records harvested. The ability to compare two
count reports performed at different dates is also present.

e Alert report —a list of possible errors in SQL so now it’s easy to identify what is wrong
from national providers side

e Chart reports - to check provider progression in amount of data inserted in national
databases over time

e Quality Control Application — to check the data from each provider before publishing it

in EGDI

Data Harmonisation
FRAME data providers should harmonise their data according to INSPIRE data specifications as

far as it is possible. Some outlines from the Mintell4EU project need to be highlighted with
regard to its key challenges (Sinigoj et al., 2019):

1. Partners are encouraged to provide the latest version of the common database model and
the latest data. The ability to identify the version of the database was added to the model.

2. Each national provider should follow the technical guidelines to harmonise their data,

available at the GEUS repository. These documents describe, extend and detail the main steps

of the harmonisation process: a) how to implement the common database model, b) how to set
up the WFS service, c) how to insert data into the database model (primary and secondary
data). An open source software tool stack is also available along with database install scripts and

code lists.

- This project has received funding from the European Union's Horizon 2020 GGOERHQ%
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3. The quality of the data inserted depends on each partner quality assurance procedures. The
FRAME project is not aware of the procedures at each Geological Survey, but recommendations
were sent to each partner to check the quality of the data and the contents.
Special attention should be paid to the requirements:
a) INSPIRE IDs should not change in time,
b) When a modification is made in the database change the version/D and the begin/end
lifespan fields;
c) Voidreason fields only need to be filled to justify the absence of data with the following
legal codes: unpopulated, unknown or withheld;
d) the eXclusive OR (XOR) table connections should be respected as they are not

implemented as database constraints.

Code lists

At national level each data provider should map their own data to the INSPIRE code lists. This
means that correspondences between terms used by each provider and the ones established by
INSPIRE should be done. However not always this is possible and when it is there are always
different interpretations made by each data provider. Three distinct situations must be
considered when mapping to the INSPIRE code lists: i) a complete match, ii) a partial match and

iii) no match.

In the FRAME project no matching terms were identified mainly in WP5. Table 1 shows a

matching table between the terms to classify genetic types of ore deposits.

Table 1. Matching table between INSPIRE Deposit Type code list and WP5 code list

Code list v1.1.2 WP 5 code list
DepositTypeType Deposit type
Brines

Graphite (amorph)

Graphite (flake)

10
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Graphite (vein)

Graphite (unclassified)

greisen Greisen
iron oxide copper gold (I0CG) 10CG
laterite Laterite

Lithium Phosphate Quartz Vein

mafic to ultramafic intrusion Magmatic Ni-Cu-Co, Magmatic Fe-Ti-V

Magmatic hydrothermal

Metamorphic

orogenic gold Orogenic Au

Pegmatite-aplite

Rare metal granite

Sediment hosted Cu-Co

shale-hosted (incl. SEDEX) Black schist

vein, including polymetallic and 5 element 5-element vein type, Vein type,

vein (Bi, Co, Ni, Ag, U) Sulfarsenides

VMS deposit

unclassified

Only 9 of 23 different genetic types of Li, Co and Graphite deposits have an INPIRE equivalent
code (Gautneb et al., 2020). Therefore, a proposal for new additions to the list of deposit types
was made by WP5. As result ten new genetic types were added to the list of types of deposits

(Table 2).

Table 2. New genetic types added to the latest INSPIRE Deposit Type codelist (v2020.8.01)

Deposit type Description Deposit Group

Grapbhite (flake) Flake graphite (crystal size > 100 micron) metamorphic

https://doi.org/10.2113/gselements.10.6.415

11
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Deposit type Description Deposit Group

Graphite (amorph) | Amorphous graphite (crystal size < 1 micron usually metamorphic

https://doi.org/10.2113/gselements.10.6.415

Graphite (vein) Vein graphite (hydrothermally deposited graphite) metamorphic

https://doi.org/10.2113/gselements.10.6.415

Lithium Phosphate | Amblygonite-Montebrasite quartz veins of hydrothermal | felsicintermediatelgne
Quartz Vein origin frequently spatially associated with Rare Metal ousRockRelated
Granites.

https://doi.org/10.1016/j.oregeorev.2019.103215

Pegmatite-aplite Pegmatites are texturally complex igneous rocks marked | felsicintermediatelgne
by extremely large but variable crystal size, spatial ousRockRelated
zonation of minerals, prominent anisotropy of crystal
orientations from the margins inward, or skeletal, radial,
and graphic intergrowth habits of crystals. Any one
attribute is sufficient, none is necessary, and they
commonly occur in combination within a single pegmatite
body.

https://doi.org/10.1016/B978-0-12-409548-9.12489-3

Magmatic Ore deposits associated with hydrothermal fluids metasomaticReplacem
hydrothermal associated with magmatic activity. entOrHydrothermalSh
earOrVein

Robb, L. 2005 Introduction to ore forming processes
chapter two, Blacwell Publishing

metamorphic Mineral deposit formed by regional or contact metamorphic
metamorphism.

https://doi.org/10.5382/Rev.11

Rare metal granite | Rare metal granites are relatively quartz-poor albite-rich | felsicintermediatelgne
granites hosting a disseminated essentially magmatic ousRockRelated
mineralisation. They are generally emplaced at a high
crustal emplacement level with frequent volcanic
equivalents.

https://doi.org/10.5382/AV100.12

12
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Deposit type Description Deposit Group

Volcanogenic Volcanogenic Cu-Zn-Pb deposits in general. marineVolcanicAssocia

Massive Sulphide ) ) tion
https://doi.org/10.3133/sir20105070C

Sediment  Hosted | Sediment hosted Cu deposits, such as Central African sedimentHosted

Copper Copper Belt and Kupferschiefer.

https://pubs.usgs.gov/sir/2010/5090/j/sir2010-
5090j_text.pdf

Still the codelist latest version (v2020.8.01) is simply not detailed enough to accomodate some

genetic types compared to WP5 codelist and in some other few cases is more detailed.

3. Providing CRM data to EURMKB

Data collection

In the FRAME project data and information have been collected from SCRM mineral deposits
including any available geological knowledge, classification deposit types involved. Data currently
residing in the EU-MKDP has been the core for data collection in the FRAME project, especially
when there was not dedicated work packages to work with specific commodities, based mainly
on the methodology and the instructions provided by the Mintell4EU project.

Several EU projects addressed objectives and issues related to CRM and other strategic minerals
at the various levels of details (Table 3). The information available from their websites varies a
lot and have been used in updating data on CRM and strategic minerals.

Table 3. Some of the EU projects (completed and on-going projects addressing the CRM from mineral-
based waste).

Strategic
mineral Digital data
Project Full name Status Links relevance platform
Nano-particle
products from
new mineral http://promine.gtk.fi
resources in Finished
PROMINE Europe project yes yes

13
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Strategic
mineral Digital data
Project Full name Status Links relevance platform
_ http://www.minerals4eu.
Minerals eu/,
Intelligence yes (incomplete,
Network for Finished http://minerals4eu.brgm- not all countries
MINERALS4EU Europe project rec.fr/ yes represented)
Finished http://www.eurogeosour not operational
EuroGeoSource EuroGeoSource project ce.eu partly for the moment
EURARE
(Development of
a sustainable Integrated
exploitation Knowledge
scheme for Management
Europe's Rare http://www.eurare.eu/ System (IKMS)
Earth ore Finished for REE resources
EURARE deposits) project yes in Europe.
European
Geological Data http://www.europe-
EGDI Infrastructure on-going | geology.eu/ yes yes
http://www.minventory.e ves
The Minventory u/ Final Report:
metadata portal https://ec.europa.eu/jrc/ ;;Minventor. -EV
Minventory en/scientific- —raw‘m'aterlals
Portal tool/minventory statistics on
Finished resources and
MINVENTORY project partly reserves
ERA-NET Cofund
on Raw Materials
ERA-MIN (ERA-MIN 2) on-going | https://www.era-min.eu/ |yes no
ProSUM —
Prospecting
Secondary raw
materials from
the Urban Mine | Finished | http://www.prosumproje
PROSUM and Mining waste | project ct.eu/ yes yes

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 731166
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Strategic
mineral Digital data
Project Full name Status Links relevance platform
Mineral
Intelligence Finished | http://www.mica- yes (under
MICA Capacity Analysis | project project.eu/ yes construction)
Preliminary
version
(prototype) of
the EUCRMKDP
(EUROPEAN
UNION
CRITICAL
RAW
MATERIALS
Solutions for
Critical Raw KNOWLEDGE
materials-a DATA
European Expert | Finished
SCRREEN Network project http://scrreen.eu/ yes PLATFORM)
Seabed Mineral
Deposits in
European Seas:
Metallogeny and
Geological
Potential for
Strategic and
Critical Raw
) GeoERA Comunidad de Seabed Mineral
Materials
Ongoing | Madrid MINDeSEA Deposits in
MINDeSEA project (wixsite.com) yes European Seas

15
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Strategic
mineral Digital data
Project Full name Status Links relevance platform

The platform will
be based on a
coherent
architecture
which will take
into account
experiences
gained in
previous EU-
funded data
harmonization
projects and be
built as an
extension to the
European
GeoERA Information Geological Data
Ongoing | Platform Project (GIP-P) | Infrastructure EG
GIP-P project GeoERA yes DlI.

GeoERA
Information
Platform Project
(GIP-P)

EGDI gives access to datasets and services from several pan-European data harmonisation and
infrastructure projects, either entirely funded by EGS members or co-funded by the EU, including
OneGeology-Europe (geological mapping), EuroGeoSource (energy and minerals), ProMine
(minerals), PanGeo (Earth Observation and geohazards), TerraFirma (Earth Observation and
geohazards), GeoMind (geophysics), GEMAS (soils and geochemistry) and EMODNet (seabed

mapping).

The FRAME project-WP3 has classified and organized the latest data, back then, on CRM
harvested by GeoZS and send to the respective partners involved in the FRAME project as well
the members of the MREG in respective countries for evaluation and updating the missing
information on CRM and strategic commodities.

Mineral Resources Expert Group (MREG)
The MREG has a task team with the functional role to register the project activities carried out by
European Geological Surveys at national level and monitor the progress of ongoing national
projects addressing mineral resources and any other topics and issues of relevance. The MREG
group has a great impact in data collection in cooperation with specific WP’s in the FRAME project
or incorporate and update the national databases.

16

.

- This project has received funding from the European Union's Horizon 2020 GGOER”
vy

research and innovation programme under grant agreement No 731166 RALL MATERIALS


https://geoera.eu/projects/gip-p/
https://geoera.eu/projects/gip-p/
https://geoera.eu/projects/gip-p/
http://www.europe-geology.eu/
http://www.europe-geology.eu/

P e \ . N ¥
- & : v
I -
F y B .
]
0

FORECASTING AND ASSESSING EUROPE'S
STRATEGIC RAW MATERIALS NEEDS

Data received from other GeoERA raw materials projects and FRAME WPs.
Mintell4EU- Mineral Intelligence for Europe

Data collection and related information of strategic minerals carried out during the FRAME
project will address and implement the harvesting methodology, instructions and guidelines
provided by the Mintell4EU project in order to improve the overall EURMKB.

FRAME WPs 4,5,6 &7

There are obvious and clear linkages between WP3, WP4, WP5, WP6 and WP7 of the FRAME
project when it comes to collect respective strategic minerals data and information based on
common harvesting methodology and being compliant to INSPIRE.

The data of all strategic minerals raw materials is collected by respective WPs the following way:

e WP 3 coordinates and provides overall view on the critical raw materials and strategic
minerals and produces metallogenic area maps and prospectivity maps related to selected
CRMs.

e WP 4 (Critical Raw Materials associated with phosphate deposits and associated black shales)
collects data on P, F, REE, Be, Sb, Co, PGM, V and Cr associated phosphate deposits and black
shales

e WP 5 (Energy Critical Elements) collects mineral data of Li, Co and graphite
e WP 6 (Conflict Minerals) collects mineral data of Nb and Ta
e WP 7 (Historical mine sites revisited) collects mineral data from mining wastes

Each partner joining the WPs mentioned above and close collaboration of MREG is requested to
provide a filtered raw data export from their national mineral deposit database, that is or should
be INSPIRE harmonised. At this stage only points were considered, not any areas for the
occurrences.

The following data was requested as mandatory from each occurrence that is considered a
resource for the critical and strategic minerals mentioned above (according to the INSPIRE data
specifications):

1. Id =your national database id to occurrence and INSPIRE ID if available
2. Country code

3. Names= the occurrence name

4. Latitude and longitude in decimal degrees EPGS 4258

5. The commodity type: e.g., Li, graphite or Co
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6. The occurrence type: occurrence, prospect or deposit, as defined by INSPIRE. To be a

a resource and grade estimate is required. Information about geological setting, age,

and mineralogy to be also provided if available.

deposit
grades

7. Deposit type hosting strategic minerals and metals as associated commodities (e.g. Re in

porphyry Cu-Mo deposits or Ga in bauxite deposits).

8. Status of the occurrence in terms of exploration activities

Based on the obtained data it was possible to produce mineral occurrences/deposits spatial

distribution maps on associate CRM (e.g., REE; Figure 3).
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Figure 3. An example of the produced mineralisation map presented and delivered to the

EGDI.

WP 4 collected data on phosphor in compliance with the INSPIRE requirements. The partners of

this WP have provided information from their own countries and data from other European

countries have been collected by WP4 partners from readily available literature and data source

(Decree et al., 2018). The data sources used to fill this new database were Promine, FODD

(Fennoscandian Mineral Deposit Database), SIORMINP (Portuguese Mineral Occurrences and
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Resources Information System), and Mine records database (Ireland). More details can be read
in the deliverable reports related to WP4 (Decree et al., 2018; 2020).

WP 5 collected data on energy minerals (graphite, lithium and cobalt). From the project partner,
MREG members and from several individuals the data on the mineral occurrences’ lithium
cobalt and graphite were collected. In addition to standard geographical information such as
occurrence name and location, information on the individual occurrence’s deposit type (genetic
types), occurrence type and mine status were gathered. The genetic types are based on
standard ore petrology, with a small adaptation to the WP specific needs, the occurrences and
status follow the INSPIRE codes (Gautneb et al., 2019; 2020; 2021).

WP 6 focuses on the chemically related elements niobium (Nb) and tantalum (Ta). An important
objective of this WP is to collect and integrate geological and mineralogical/metallogenetic data
on Nb-Ta in Europe. The existing knowledge base has been used as a starting point for
developing an updated overview of the European Nb-Ta mineralisations. Of significance in this
context was the results and databases produced by the Minerals4EU, EURARE and ProMine. and
projects (Reginiussen et al., 2021a; b). Additional datasets, including e.g. exploration reports
and data from websites of exploration companies have been used. Data from the existing pan-
European sources have been integrated with verified data from national geological survey
databases. New data have been produced within WP6.

In order to produce a consistent dataset for FRAME, it was decided in cooperation with GiP-P
project that the M4EU DB (prior to the MIN4EU DB) shall be used as the main source of data. At
early stage of the FRAME project, because of limitations in content on Nb and Ta in the M4EU
DB, it was decided that WP 6 should also collect data directly from GeoERA partners. In
addition, important data has been produced outside the GeoERA system, e.g., by exploration
companies and universities and this data may never be included in the MIN4EU DB.

WP 7 collected data from the deposits that have already been discovered and for which general
geological data is available. These deposits are part of former mining activities, meaning that
they have been mined or are previously untouched ore bodies, which are part of an ancient
mine or mining district (Sievers et al., 2019).

The data collection on historic mines sites in WP 7 will include the following raw material
sources:

e Abandoned/closed mines

* Mining region/districts with various (abandoned/closed) mines

¢ Active mines, that have been operating for decades (>25 years)Ore deposits linked to former
mining activities, that have not been mined, yet

* Mine wastes (tailings from mineral processing, unprocessed waste rock)
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The project partners started to review and collect site-specific data on historic mine sites and
their potential for CRM. Different sources of data like national databases, literature, previous
projects and company reports were used. The main source of information at this stage of the
project were national databases.

Maps (metallogenic area and prospectivity maps)

WP 3 presented a general overview of the main metallogenetic provinces in Europe and, in
more detail, the metallogenetic maps and their description for rare earth elements, graphite,
cobalt, lithium, phosphor, niobium and tantalum with the contribution from the other FRAME
work packages (WP4, WP5 and WP6) and the MREG on land based, cobalt and phosphor
metallogenic areas in the European seas with the contribution from the MINDeSEA project. The
digital version on the metallogenetic areas have been prepared and delivered in D3.2 (Sadeghi
et al., 2020a). The methodology and some examples of prospectivity maps were presented in
D3.3 (Sadeghi et al., 2020b) while all final prospectivity maps for selected CRM commodities will
be presented in report D3.5.

In this regard, WP 3 provided a template with minimum requirements for metallogenic maps
which includes, commodity, class (deposit type classification), thematic_c (representing
thematic classification), ID_area, Group_(commodity group), and area_name. The original shape
file prepared by FRAME and accordingly, the metadata, keywords, references, completed and
delivered to the EDGI by WP 8. Simultaneously, a pdf map was also prepared by WP3 and
uploaded to the EDGI in addition to digital version (Figure 4).

Table 2. An example of the structure of the attribute table prepared and filled in for metallogenic map.

Tble —
SRS Rk L1 x
REE x
OBJECTID | commodity class SHAPE_Leng | SHAPE_Area Thematic_c 10_area | Group_ | area_name

» 1|REE Placer 2970.712687 | 233040.220703 | Secondary resources REE_14__|CRM___|North Atiantic igneous Province_1_Greeniand

| ] 13| REE Carbonatte and akaine 291958019| 4551538788 | Carbonatte and skaine REE_11_[CRM |Fen

m 14 |REE Carbonatite 348 207641 4329.198007 | Carbonatite REE_S ‘CRM Hartug-Pottang

| 17 |REE Carbonatte 1728.702438| 119370.173918 | Carbonatte REE_10 |CRM Greenland_North Gardar province_Safartoq

] 19 |REE Carbonatte 207.824258|  4448.496218 | Carbonatte REE2  |CRM Graddmanshalan -Stord

] 20 REE Akaline ignous rock 966.450829| 64794 806623 | Akaline ignous rocks REE_12__|CRU Gardar Province

[ 24|REE Akaline ignous rock 2897.59813| 260100276762 | Akaiine ignous rocks REE_13_|CRM North Atlantic ignous Province_2_Greeniand

[ ] 26 |REE Akaline ignous rock 450775439 732174765 | Akaine ignous rocks REE_1 :cm Langesundsfiord

| | 28 |REE Iron-oxide-apatte 400.594806 7232 929644 |Iron oxide apatite, ron skarn & hydrothermal REE_15 ;CRM ;Knmn- Malmberg

- 29 |REE Iron-oxide-apatte and Skarn 483774764 8245.537437 | Iron oxide apatite, ron skarn & hydrothermal REE_17 ‘CRM iREE line in Bergslagen

u 32|REE Carbonatte and alkaine 919.811461| 2436583824 | Carbonatie and akaine REE_32 |CRM |Kola Akaine province

| ] 21 REE Akalne gnous rock 448.40025|  11584.920379 | Alaline ignous rocks REE_16_|CRM _|Olserum- Norra Karr
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Figure 4. An Example of the metallogenic map presented and delivered to EDGI.

An objective of WP3 in the FRAME project was also to produce predictive assessments — in the
form of prospectivity maps (favourability maps) - of CRM based on GIS exploration tools at the
continental scale, in order to identify high potential mineral provinces and mining districts.
When it comes to mineral prospectivity mapping at continental scale (which is the goal of this
work), encompassing huge geographic coverage, numerous geological environments and large
volumes of data, data driven methods are well appropriate. In this work, we have used a data
driven approach — the Cell Based Association (CBA) — that has been recently developed by BRGM
(Tourliére et al., 2015). Preliminary results on prospectivity mapping have been presented and
published in different events (e.g. Bertrand et al., 2020, Sadeghi et al., 2020c and Sadeghi et al,,
2020d)

The CBA prospectivity maps were calculated with the deposit datasets compiled by WP 4

(phosphate), 5 (lithium, cobalt and natural graphite) and 6 (niobium and tantalum) of the FRAME

project and the final maps and description will be presented in deliverable report D3.5. The 1 to

1.5 million geological map (1/1,500,000) compiled by BRGM (Billa et al., 2008) and a regular grid

of 10 by 10 km cell size. 10 by 10 km may seem rather coarse, and it certainly is, but it is in the

order of size of an exploration permit, and it was a good compromise between “geological
21
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reality”, and “computing constrains” at pan-european scale. Note that the CBA prospectivity
maps do not include Greenland, although it is a highly strategic region for mineral exploration.
The reason is that the input 1 to 1.5 million (1/1,500,000) geological map of Europe does not
cover Greenland. However, the fuzzy weight of evidence approach, in the present work, uses
different data sources and includes Greenland and example of this method will be reported in
D3.5.

To ease the reading of the prospectivity maps, favourability scores have been color coded in five
classes, going from “very low” to “very high” favourability (Figure 5). Note that it is a relative
classification. Note also that the visual result significantly depends on the method used to classify

the scores.

Finally, note that only the geology (lithology) was used to characterize the associations in grid
cells and deposit buffers. No geochemical or geophysical datasets were used because no such
dataset is available at the scale of the whole European continent. Anyway, further developments
of the present work could be done to refine the CBA prospectivity mapping at regional scale, in
favourable areas, with additional pertinent datasets.

FAVOURABILITY MAP FOR eb“fﬁm“
LITHIUM MINERALIZATION i
IN EUROPE :

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

Legend

Guillaume Bertrand (1,2), Martiya Sadeghi (3),
Eric Gloaguen (1,2), Bruno Tourliére (1), Havard

Gautneb (4), Tuomo Tormanen (5), Daniel de Lithium favourability

Oliveira (6) [ verylow
1 - BRGM (Geological Survey of France), I Lo
Orléans, France Medium
2-1STO UMR7327 (Univ. of Orléans, CNRS, :]

BRGM), Orléans, France [ Hon

3 - SGU (Geological Survey of Sweden), - Very high

Uppsala, Sweden
4 - NGU (Geological Survey of Norway),
Trondheim, Norway

5 - GTK (Geological Survey of Finland),
Rovaniemi, Finlar

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

Cell size of 10 km x 10 km. CBA
scoring by sum of frequency ratios,
i frequency of a given lithology
in all standarts neighbourhood
(buffers of 100 sq km) vs. frequency
of the same lthology in all cells 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 geological synthesis
of Europe (Billa et al., 2008). lithologies
of Tertiary and Quatemary ages have
been excluded.

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
fom the European Union's
Hozon 2020 research and
innovation programme under
grant agreement No. 731166,

© BRGM, GeoEra FRAME project, 2020

5. Ewi OEBCO, NOAA, Nuscnsl Ovographic, Garimin, HERE, Gvonames org, and cther contabutors

Figure 5. An example of the CBA favourability map (lithium in Europe here). This map will be

delivered to EGDI together with D3.5.
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EGDI Document Repository

EGDI Document Repository (production version 1.6.4) (https://search.europe-geology.eu/) is a
platform to make easier for user to search, select and access information, documents and maps
stored in EGDI (unstructured data). The following search functions are available:

Basic search

Users can search for all the selected or typed keywords. Example:

Start typing, choose one keyword from the list of the autosuggested keywords (e.g lithium).
Start typing again, the complete word this time (e.g. FRAME), press Enter, then press Basic
Search (Figure 6).

Semantic Search

Users can search for all the selected or typed keywords including all semantically related
keywords in selected languages. Languages for semantic search can be selected from the
languages menu. 22 languages are available for now. Example: Start typing, choose one
keyword from the list of the autosuggested keywords (e.g rare earth element). Start typing
again, the complete word this time (e.g. FRAME), press Enter, then press Semantic Search
(Figure 6).

Advanced Search
Users type all keywords and search conditions . No autoselection list and semantic is given.
Example: Type “FRAME AND rare earth element” and then press Enter.
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searched word(s) egdi-documents [67)

FRAME Newsletter Issue 3 :

abstrace M121 Tuwelve months of wark and a third of the way through the project Phosphate deposirs
and sustainability FRAME WP 5. Lithium rush as highlighted by Exploration permits throughout Europe
FRAME
praject; frame
R keywords: FRAME project,Phosphate deposits,Lithium exploration in Europe, Conflict free Mb-Ta,Updated

k version of the Cobalt - Lithium and Graphite deposit map

. description M121 Twelve months of wark and a third of the way through the project Phosphate deposits
and sustainability FRAME WP 5 Lithium rush as highlighred by Ex<ploration permits throughour Europe
FRAME
ceaxtent: praspectivity maps thar will be provided by the FRAME project will prabably highlight new
prospective zones for Li-Co-Craphite mineralisations. FRAME WP 5: Lithium rush as highlighted

Show all metadata

absrract: Spatial distribution of occurrences of Lithium in Europe and respective genetic Types.
praject: frame

' keywwords: FRAME, Mineral Resources [category),critical raw raterials (CRM)lithium
description: Spatial distribution of occurrences of Lithium in Europe and respective genetic types
comren: Kilometars Bibliographic reference: Gloaguen E, Gaurneh, H, Térmanen, T. . 2021: Map of lithium
occurrences in Europe, FRAME project, Geofra program, Unclassified Sedimentary-hydrothermal Rare

Map of lithium occurrences in Europe

Searched word(s) eqdi-documents (B8]

“«»

Semantically related keywords

REE metallogenic map of Europe

project: frame

keywords: FRAME, Mineral Resources [cateqory) critical raw materials [CRM)metallogenic map,rare earth
element

cortert; Secondary resources Authors: FRAME Project: Martiva Sadeghi Guillaume Bertrand Mikolaos
Arvaniticlis Daniel P8, de Oliveira Data Source: Revised EURARE project data and maps

Show all metadata

FRAME Newsletter Issue 6

abstract. Innovative Science in jumbled times. Integrated exploration solutions focused on featuring
potential targets for newy mineral deposits in Europe: apart from FRAME project

praject; frame
kewwords: mineral deposits in Europe,prospectivity mapping,metallogenetic areas Rare Earth
elements,critical raw materials FRAME project
description: Innavative Science in jumbled times, Integrated explaration solutions focused an featuring
potential targets for new minetal deposits in Europe: apart from FRAME project
cortent. India Madagascar http:/feurare eu/ Figure 2. Rare earth element world production by cauntry
for the year 2018, 2019 and Reserves. Data Source USCS (2020

Show all metadara

Figure 6. Two examples of search in EGDI Document Repository. A basic and semantic search
functions for the keywords: Lithium, rare earth element and FRAME.
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Data preparation and delivery to EGDI (WP8)

The objective of the WP 8 in FRAME project is to provide and disseminate spatial information on
the respective resources and underpinning geological data identified in the technical work
packages of the FRAME project (WP 3, WP 4, WP 5, WP 6 and WP 7). WP 8 has to ensure that
the maps, documents and data produced by the other WPs are uploaded to EGDI platform in
accordance with GIP-P requirements.

Until now WP 8 upload to EGDI platform 19 maps from a total of 25. Three of them are
prototypes maps prepared at an early stage of delivery with the purpose of testing the overall
system (Quental, L. & Pereira, A., 2020). During this stage it was essential the GIP-P team
support as well as FRAME WP 3. These prototypes maps are representative of the main maps
produced by WPs (3, 4, 5 and 6):

e REE mineral occurrences/deposits spatial distribution (prototype)
e REE metallogenic map of Europe (prototype)
e Cobalt CBA favourability map of Europe (prototype)

After the prototyping phase WP 8 uploaded 16 final maps, following the EGDI documentation
provided by GIP-P on:

a) how to create spatial data sets to deliver to EGDI
b) how to create metadata for spatial data sets, as mandatory for every map
c) how to upload data to EGDI (spatial and non-spatial datasets)

Description on how to create spatial data sets, metadata and upload data to EGDI are given:

Create spatial data sets
GeoPackage is the preferred format to deliver spatial data sets to EGDI because it is an open
standard. The default coordinate reference system is the EPSG 3034.

FRAME WP 3 in collaboration with other WPs (4, 5 and 6) delivered their maps to WP 8 as map
packages (.mpk) as all members are ArcGIS users. A map package contains a map document
(.mxd) with one or two layers (maximum), the data itself (.shp) and the lyr files with appropriate
symbology. From each mpk a GeoPackage (.gpkg) is created and data is projected to the required
coordinate system. Each dataset is a map and each map is a GeoPackage. A GeoPackage is in fact
a simple file database (SQLite) that stores the spatial features and tables (Figure 7).
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Figure 7. Example of a GeoPackage shown in QGIS. Polygons are REE metallogenic areas. Each
polygon links to a row on the table of attributes.
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Until now, WP 8 organized, prepared and delivered to EGDI platform 16 GeoPackages from a total
of 22 (prototypes not included) as shown in figure 8. The maps are distributed by three main
groups of products on critical raw materials in Europe:

1) Metallogenic maps (total of 9)

2) Mineral occurrences/deposits spatial distribution on land and the marine environment
(total of 6)

3) Potential/ prospectivity maps (total of 7)

= FRAME
= B3 pigital metallogeny
£ Cobalt
£ graphite
£ lithiurmn
£ miobiurn
£ Phosphate
£ REE
£ seafloor Cobalt
£ seafloor Phosphate
£ Tantalium
= B3 Digital mineralisation
£ Cabalt
£ Graphite
£ Lithium
£ REE
£ seafloor Cobalt
£ seafloor Phosphate
= B3 Digital prospectivity
£ cobalt
£ graphite
£ lithiurmn
£33 minbiurm
£ phosphate
£ REE
£ tankalum

Figure 8. Sketch of digital maps folder structure for FRAME project in ArcCatalog. Each folder
contains the GeoPackage, metadata, map PDFs, legends and all the related documents on
critical raw materials: Cobalt, Graphite, Lithium, Niobium, Phosphate, REE and Tantalum.

Create metadata
Each map delivered to EGDI has its own metadata entry in EGDI Metadata Catalog (MIcKA, version
6.0). That's why metadata was created in the first place.

Only authorized users can create and edit metadata. WP 8 access the metadata catalog through
the Web and uses LNEG credentials to create FRAME metadata. The required minimum fields of
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information provided for each map is: title, abstract, type, responsible party, metadata point of
contact, identifier, Keywords, reference date, lineage, spatial resolution, conditions applying to
access and use, coordinate reference system, spatial representation type and purpose. All the
metadata are then completed and validated by each responsible WP’s lead.

Until now 25 metadata were created for FRAME project (including the metadata for the three
prototypes maps) as shown in Figure 9:

Metadata €@

lII Cohalt CBA favourability map of Europe e @

Cell based associations (CBA) prospectivity map for cobalt in Europe.
Nstadsts Contect: Nations! Lebombary of Ensrgy and Geology (LVEG), Portugsl, Date Stama. 2021-0507

(x| +]

lII Cohalt CBA favourability map of Europe (prototype) e @

n Cell based associations {CBA) prospectivity map for cobalt in Europe
Wetadate Contact: Natforal Lasombory of Energy and Geology LNEG), Portueal, Date Stawo. 2021-0%17

any text Q '“ Cobhalt metallogenic map of Europe e @
®Everywhere OTitle O Title + Apstract Overview map showing the approximate extent of the key Cobalt metallogenic areas in Europe
Resource type Nstadsts Contact: National Lasomtary of Enery and Geology (WEG), Porugsl, Dats Stawa. 2021-0317
select - Ml Cobalt pan-European metallogenic map in land and Seafloor %] @
INSPIRE theme Owerview map showing the approximate extent of the key Cobalt metallogenic areas in land and European seas
Netadsts Contsct: Nations! Labombory of Ensmy snd Geology [LWNEG), Portugs!, Date Stamp: 2021-0345
select
European cobalt mineralization on land and sea
GeoERA keywords w L
Spatial distribution of occurrences of Co in European land and sea and respective genetic types
select Metadats Contact: National Labombory of Enemyy and Geology (LNEG), Portugal, Date Stamp: 2021-03-23
Project name Ml European phosphate mineralization on land and sea OE
* FRAME * Spatial distribution of occurrences of Phosphor in European land and sea and respective genetic types

Astadats Contact: National Labomtory of Eneny and Geology (NES), Forugal, Date Steap: 2021-0323

Figure 9. EGDI Metadata catalogue with the search interface (left side) and the list of records
for FRAME project (right side)

Upload data
The upload of data to EGDI is done remotely by authorized users only via the EGDI Administration

Module (Figure 10).

From the EGDI Administration Module WP 8 uploads:

e Unstructured data as PDF and DOI
e Structured data as GeoPackages
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“ EGDIAdmin Data set Wb map Couplings Log in

EGDI ADMIN

Thiz iz where we register and maintain our data sets. Here, you can define nevw deta sets snd creste interactive web maps ontop.
Fead the user manual here

Data sets Web maps

Couplings

Documents /images / data / doi
@ Upload documents | images § data ! dai

[ Ediit documents fimages f data / doi

Data sets

A data setis & well-defined table structure with visuslization included. Sources can be database, WES, WS, shape files or geopackage.
& Upload GeoPackage § GeaTIFF file

& Upload shape files

o Create and edit data sets (acheanoed)

EEGDI GOntact us

Figure 10. The home page of the EGDI Administration Module
(https://data.geus.dk/egdiadmin/)

Unstructured data

Only open access documents were uploaded by WP 8. When uploading a document fill in
metadata was required. The minimum fields of information are title, abstract, keywords,
reference date, authors, accessibility, language, spatial coverage. At the end of the upload each
PDF gets a URL to the EGDI Document Repository where it is possible to download the PDF.
Example of the URL for the PDF file of the Lithium metallogenic map of Europe:

https://repository.europe-geology.eu/egdidocs/frame/lithium_metalogeny_final2021.pdf

All PDFs uploaded by WP 8 has on its URL the name of the project and the file name of the
PDF.

All the PDF documents are accessible for searching and downloading at the EGDI Document
Repository (as explained above). FRAME maps are also available as PDF files. Until now WP 8
uploaded 33 PDFs freely available for download and 23 references to documents/scientific
articles (DOI) that might / might not be freely available.
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Structured data
Examples of the upload of three different maps is given, as representatives of the main maps
produced by FRAME.

The workflow to upload the maps to EGDI is:
1 - upload the GeoPackage
2 —define the layers

3 —change the layer configuration (e.g. add descriptions, disclaimers and legends, link to a
document in the repository, add logos, create views, setting up colors)

When uploading the maps to EGDI data goes to a PostgreSQL /PostGIS database. The layers are
defined during the upload. All layers start with the word “frame” to easily locate the FRAME
project layers in the long list of layers at EGDI (Figure 11).

“ EGDIAdmin  Dataset  webmap  Couplings FRAME: AURETE . PEREIRA@LNEG PT
Data set
© Go back
Filter Free-text | FRANE [a]

frame_cobalt_cba_favourability — i Delete aurete pereira@ineg.pt 3034 =
FRAME Colsatt CBIA tavourabiity map of Europs

frame_cobalt_metallogenic_area — i Delete aurete pereira@neg.pt 3034

FRAME Colatt metallogenic map of Europs

frame_cobalt_prospectivity — i Delete chp 3034

FRAME Colaat prospectivty map of Eurape - prototype

frame_cobalt_sea_land_mineralization i Delete aurete pereira@ineg pt 305

FRAME-MINDESEA cobal mineralization on land and sea

frame_ce_occurrences_deposits i Delete aurete pereira@ineq pt 3034

FRAME Map of coball occurrences in Europe

frame_graphite_metallogenic_area .. i Delete aurete pereira@ineg pt 3034

FRAME Graphite metallogenic map of Europe

frame_graphite_occurrences deposits .. i Delete aurete pereira@ineg pt 3034

FRAME Map of graphite occurrences in Europe

Figure 11. List of layers in production for FRAME project (total of 16)

REE metallogenic map of Europe

This map contains only one layer based on one spatial table (see Figure 7 above). The layer
shows polygons with different colors that identify the type of deposit. Colors were defined for
the different classes of deposits based on the content of the field “Thematic_c” like this:
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CASE

WHEM-F. Thematic_c-IM-[Carbonatite’T THEM-211-128-181"

WHEM-f. Thematic_c-IM-[Alkaline-ignous rocks T THEMN-'248-186-199"

WHEMN-f. Thematic_c IM-[Carbonatite: and- alkaline T THEMN-'43-1 46163

WHEM-f. Thematic_cIM-[Tron oxide: apatite, - Tran skarn & hedrothermal T THEM- 1761801 268
WHEM-f. Thematic_c-IM-['Secondany rezources' T THEMN-'87-177- 228"

END-rgb_hidden,

Logos, descriptions and a disclaimer were added next to the layer. A link to the PDF of the map
stored in the EGDI document repository was also provided (Figure 12).

<pl

<ahref=' htlps J/genera. eu/projects/frame2/  target="_blank"

<img sre="https: //qe0era eudwp-contentuploads/ 2021 /US#FHAME Hogo_color_print__300dpi.jpg" style="max-height: 100px;mas-width: 1 40px vertical-align: bottom' - alt="Project webpage">
A

Al

<& href="httpa:/ v squ.ses" target=""_blank'

<img-ero="httpz:/ i, egu. ze/globalaszets fitp308/0g0/squ-bla-vanlig-eng. png' style="max-height: 1 00p«;max-width: 1 40px;vertical-align: bottom ™ alt="SG - webpage'>
<lay

Lfp

<pr
REE-metallogenic map-of Europe
<y

<pr
<iclazs="fa fafile-pdf-o'" style="coloried"> &nbsp-< /> <& href="https:/ frepository. europe-geclogy. ew/egdidocs/frame/ree_metalogeny. pdi target=""_blank": D ownload R EE - metallogenic-map of Europes /a>»
aipr
<div-clazz="alert alert-+waming: alet-dismissible'role="disclaimer"

<buttorr type="button"" clazs="close" data-dismizz="alent"" aria-label="Close’">

i <span ana-hidden="true' > &times < /span>

</buttar

<h5> Disclaimer< /hd>

<prstyle="Tont-size:90% ;"> This map s produced-within- FRAME- project using: & series of parr European Gaolog\cal informationr and maps with: scale-of- 1:7.5 million-to 1:5 million.

Users are-encouraged to-examine the: documentation or metadata associated-with-the: data onrwhich this mapis based for information-related- tovits

accuracy, conectness, and limitations. </p>
</fivy

REE metallogenic map of Europe

T o s

% FFUIME ) SGU Geological
ERSTICE MBS T Survey
) of Sweden

REE metallogenic map of Europe

[8 Download REE metallogenic rmap of Europe

Disclaimer

This map iz produced within FRAME project
uzing a series of pan European Geological
information and maps with scale of 1:1.5
million ta 1:5 milion. Users are encouraged to
examine the documerntstion or metadsta
azzociated with the data on which thiz map
iz based for infarmation relsted to its
accuracy, correctness, and limitations.

Figure 12. HTML code lines and the obtained results next to the layer

The results can be seen at EGDI by clicking on the link of REE metallogenic map of Europe.
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REE mineral occurrences/deposits spatial distribution

This map contains only one layer based on one spatial table. The layer shows circles, triangles
and squares filled in with different colors to identify the deposits types and at the same time the
type of occurrences (circle for occurrence, triangle for prospect and square for deposit). Colors
were defined for the different classes of deposits based on the content of the field “Deposittyp”
and the geometric forms attributed based on the content of the field “Occurrence” like this:

[casE

- Primary-deposits

‘WHEM f.depaosittyp-='carbonatite” THEN-123 73-160" -Carbonatite

WHEM-f. deposityp: = ‘unsaturatedéndS aturatedS peniticAlkaliGraniticl gneousP ocksPegmatites" THEN-236-110-174"-Alk aliner lanous rocks
‘wWHEM f.depaositt aniticlaneausFock sdndPegmatites’ THEM ‘24380 51" ~Granite and-pegmatite

WHEM-f depozit inPolpmetallic’ THEN-72-187-83"-Hydmothermal

WHEM f.deposittyp-="skaméndCarbonateR eplacement THEM-147-156 70" --Slam

WHEM-f. depozit nlxidedpatite" THEN-131-131-131" -l ron-oxide-apatite

WHEM f.depositt indedironFormation” THEM *204- 204- 204" B anded-irorr formation
WHEM f.depasitt mberliteAndLampraite” THEM-183- 229 209" Kimberlite- and Lamproite

WHEM-f.deposityp:IN-[maficT ol kramafick flusiveyolcanism', maficT ol lamaficl ntrusion”, 'sandstoneHosted','sedimentaryM anganese’, sedimentaryPhosphorite”,'shaleH osted 'veinPolymetalic’ THEN-'225 225 225" - Others/unk nown
--Secaondary-deposits

WHEM-f.depositiyp-=laterite" THEN-'248- 228-165" -~ L aterite

‘WHEM f.deposittyp-="bauxite* THEN-"213-137-61" ~Bauxite

WHEM-f.deposityp-IN-['alluvialPlacer, paleoplacer’, shorelineQi arinePlacer’] THEN-102-210-238" - Placer

EMD-rgb_hidden,

CASE

WHEM f.occurence = 'deposit THEM - box'

WHEN f.occurence: IN-[prospect’ field' ] THEN-'iangle’
WHEMN f.occunence = 'occumence THEN-'circle!
END-symbol_hidden,

Logos and descriptions were added next to the layer. A link to the PDF of the map stored in the
EGDI document repository was also provided (Figure 13).

ke>
<& href="https: //geoera eudprojects/frame2/ target="_blank">
<irnig s10="https: //genera, eufwp-content/uploads/ 2021 /03/FRAME -loga_color_print__300dpi i’ style="rmax-height 100 mas-widti: 140px vertica-aligr bottom ™ slt="Project webpage' >
sy
< href="https: fwmw. sgu.sed™ target="_blank">
<img src="https: /v, sgu.se/globalassets/itp308/logo.sgu-bla-vanlig-eng prg" style="max-height. 100px; max-width: 1 40pxvertical-align bottom'™ l="S G Ll webpage"s
<fay
<pr

<px
REE mireral occunences/deposits spatial distibution maprof Europe
</p>

<pr
<iolass="tatafile-pdf-0" style="colorred" > knbsp < /i< a hief="https: / repositary surope-geoloay. eu/egdidocsframedres_mineralisation pdftargst="_blank"> Download REE-minersl occurrences/deposits spatial distibution mapr of Europes/a>
<pr

REE mineral occurrences

T i) g

FRAME S GU Geological
TATICK LN RNTTLT TR S-IJF'I"F'g'
of Sweden

REE mireral occurrencesideposits spatial
distribution map of Europe

[ Download REE mineral occurrencesideposits
spatial distribution map of Europe

E ol O
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Figure 13. HTML code lines and the obtained results next to the layer

The results can be seen at EGDI by clicking on the link of REE mineral occurrences/deposits
spatial distribution.

Cobalt CBA favourability map of Europe

This map contains only one layer based on one spatial table. The layer shows five different
classes defined taking ranges of values from the field “score” like this:

Lotk
CWHEN [Fscore)<="4.18"THEM-'255 255 255"
CWHEM-[Fzcore) 418 AN D [f goore) <=8, 36 THEMN-133-209-0'
CWHEM-[Fscore] > '8. 36" AND-[f.score] < ="12 54" THEM ' 255 255-0'
CWHEM-[Fzcore) 1254 AND- [f score) < =16.72 THEMN-255-201-127
CWHEM [Fzcore) > 6. 72-AND [fscore) <= "20.90 THEM-"255-0-0¢
{EMD-rgb_hidden,

Logos, descriptions and a disclaimer were added next to the layer. A link to the PDF of the map
stored in the EGDI document repository was also provided (Figure 14).

<p>

arbref="https: //genera su/projscts/frame2 /™ target="_blank'"s

<img-sre="hittps://ge0era. euswp-content/uploads/ 2027 /03/FRAME Hogo_color_print__300dpi.jpg" style="max-height: 100px:max-width: 1 40pxvertical-aligr bottom ™ alt="Praject webpage">
Ldax

Carbref="https: Aunuw sgu se/ M aget="_blank"

<img-sre=""httpa:/ v, sou. se/globalassets/itp308/1og0/ sou-bla-varlig-eng. png" style="max-height: 1 00ps:max-width: 1 40px;vertical-aligh:bottom ™ alt="5 GLI webpage"»
<ar
<arbref="https: /unuw brgr fr/en' target="_blank">

<img-sre="httpa:/ v, securegeoenergy. eu/sites/ default/files /B RGM-resized. png " style="max-height: 100pwmax-width: 1 40px vertical-aligr:bottom'™ alt="BRGM webpage™:
<ar
<dpr

P>
Cobalt-fawourability map-of- Europe.
<dpr
<p>
<iclass="faf:
</pr
<div-class="alert alertt-waming slert-dismissible’role="disclaimer'>

<buttorr type="button™ class="close" data-dismiss="alent"™ aria|sbel="TClose">

t egparrana-hidden="tue"> ktimes:</span>

</button>

<hB5>Disclaimers /hd>

<prstyle="font-size:30%"> This map-is produced within FRAME project using & sefies of pan European Geological information and maps withrscale-of 1:1. 5 million.

illsers are encouraged-to-examine: ther documentationr or metadata- associated with the: datar on whichr this- mapris based forinformation related-torits accuracy, - conectness, and-limitations. < /p>
<y

a-file-pdf-0"style="color1ed"> knbsp_< /i>< & hief="https: /repository. euope-geology. euegdidocsArame/frame_cha_prospectivity_co_equal+intervals. pdf*target="_blank'>Download Co-favourabiliy map maprof-Euope< /a>
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Cobalt CBA favourability map of Europe

A i d

FRAME — f ;( ; l I Geological
PG B i e Survey
of Sweden

©prgm

Cobalt favourability map of Europe.

(& Download Co favourability map of Europe

Disclaimer

This map is produced within FRAME project
using a series of pan European Gealogical
information and maps with scale of 1:1.5
million. Lsers are encouraged to examing
the documentation or metadata associated
with the data onwhich this map is based far
information related to its accuracy,
carrectness, and limitations.

Figure 14. HTML code lines and the obtained results next to the layer

The results can be seen at EGDI by clicking on the link of Cobalt CBA favourability map of
Europe.
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