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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. 
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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 (Šinigoj el al., 2019). 

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

• Data - to provide EU level data and information on raw materials from different 

sources in a harmonised and standardised way. 

• 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. 

• 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: 

• 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.   

• 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. 

• 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. 

• 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. 

http://www.eurogeosource.eu/
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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.  
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 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) (Šinigoj 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).  

 

 

 
 

  The harvesting system structure. (source: Šinigoj et al., 2019) 
 

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 
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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: 

• Service monitoring page. – web page with the smiley and sadly faces color green and 

red near the country name of data provider  

• Count reports - to check the number of records harvested. The ability to compare two 

count reports performed at different dates is also present. 

• Alert report – a list of possible errors in SQL so now it’s easy to identify what is wrong 

from national providers side 

• Chart reports - to check provider progression in amount of data inserted in national 

databases over time 

• 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 (Šinigoj 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. 

https://data.geus.dk/egdi_monitor_smiley/MonitorSmileym4eu.html
https://harvesting.geo-zs.si/m4eu/count_report
https://harvesting.geo-zs.si/m4eu/alert_report
https://harvesting.geo-zs.si/m4eu/chart_report
https://mintell4eu-qca.geo-zs.si/
https://geusgitlab.geus.dk/m4eu/2020-m4eu/
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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 versionID 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) 
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 Graphite (vein) 

 Graphite (unclassified) 

greisen Greisen 

iron oxide copper gold (IOCG) IOCG 

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 

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

5-element vein type, Vein type, 

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 

Graphite (flake) Flake graphite (crystal size > 100 micron) 

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

metamorphic 
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Deposit type Description Deposit Group 

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

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

metamorphic 

Graphite (vein) Vein graphite (hydrothermally deposited graphite) 

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

metamorphic 

   

Lithium Phosphate 

Quartz Vein 

Amblygonite-Montebrasite quartz veins of hydrothermal 

origin frequently spatially associated with Rare Metal 

Granites. 

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

felsicIntermediateIgne

ousRockRelated 

Pegmatite-aplite Pegmatites are texturally complex igneous rocks marked 

by extremely large but variable crystal size, spatial 

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 

felsicIntermediateIgne

ousRockRelated 

Magmatic 

hydrothermal 

Ore deposits associated with hydrothermal fluids 

associated with magmatic activity. 

Robb, L. 2005 Introduction to ore forming processes 

chapter two, Blacwell Publishing 

metasomaticReplacem

entOrHydrothermalSh

earOrVein 

metamorphic Mineral deposit formed by regional or contact 

metamorphism. 

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

metamorphic 

Rare metal granite Rare metal granites are relatively quartz-poor albite-rich 

granites hosting a disseminated essentially magmatic 

mineralisation. They are generally emplaced at a high 

crustal emplacement level with frequent volcanic 

equivalents. 

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

felsicIntermediateIgne

ousRockRelated 
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Deposit type Description Deposit Group 

Volcanogenic 

Massive Sulphide 

Volcanogenic Cu-Zn-Pb deposits in general. 

https://doi.org/10.3133/sir20105070C 

marineVolcanicAssocia

tion 

Sediment Hosted 

Copper 
Sediment hosted Cu deposits, such as Central African 

Copper Belt and Kupferschiefer. 

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

5090j_text.pdf 

sedimentHosted 

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). 

Project Full name Status Links 

Strategic 

mineral 

relevance 

Digital data 

platform  

PROMINE 

Nano-particle 

products from 

new mineral 

resources in 

Europe 

Finished 

project 

http://promine.gtk.fi 

 yes yes 

http://promine.gtk.fi/
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Project Full name Status Links 

Strategic 

mineral 

relevance 

Digital data 

platform  

MINERALS4EU 

Minerals 

Intelligence 

Network for 

Europe 

Finished 

project 

http://www.minerals4eu.

eu/,  

http://minerals4eu.brgm-

rec.fr/ yes 

yes (incomplete, 

not all countries 

represented) 

EuroGeoSource EuroGeoSource 

Finished 

project 

http://www.eurogeosour

ce.eu partly 

not operational 

for the moment 

EURARE 

EURARE 

(Development of 

a sustainable 

exploitation 

scheme for 

Europe's Rare 

Earth ore 

deposits) 

Finished 

project 

http://www.eurare.eu/ 

 yes  

Integrated 

Knowledge 

Management 

System (IKMS) 

for REE resources 

in Europe.  

EGDI 

European 

Geological Data 

Infrastructure on-going 

http://www.europe-

geology.eu/ yes yes 

MINVENTORY 

The Minventory 

metadata portal 

Minventory 

Portal 

  

Finished 

project 

http://www.minventory.e

u/  

https://ec.europa.eu/jrc/

en/scientific-

tool/minventory 

 partly 

Yes 

Final Report: 

Minventory - EU 

raw materials 

statistics on 

resources and 

reserves  

ERA-MIN 

ERA-NET Cofund 

on Raw Materials 

(ERA-MIN 2)  on-going https://www.era-min.eu/ yes no 

PROSUM 

ProSUM – 

Prospecting 

Secondary raw 

materials from 

the Urban Mine 

and Mining waste 

Finished 

project 

http://www.prosumproje

ct.eu/ yes yes 

http://www.minerals4eu.eu/
http://www.minerals4eu.eu/
http://minerals4eu.brgm-rec.fr/
http://minerals4eu.brgm-rec.fr/
http://www.eurogeosource.eu/
http://www.eurogeosource.eu/
http://www.eurare.eu/
http://www.europe-geology.eu/
http://www.europe-geology.eu/
https://ec.europa.eu/jrc/en/scientific-tool/minventory
https://ec.europa.eu/jrc/en/scientific-tool/minventory
http://www.minventory.eu/
http://www.minventory.eu/
https://ec.europa.eu/jrc/en/scientific-tool/minventory
https://ec.europa.eu/jrc/en/scientific-tool/minventory
https://ec.europa.eu/jrc/en/scientific-tool/minventory
http://ec.europa.eu/DocsRoom/documents/10224/attachments/1/translations
http://ec.europa.eu/DocsRoom/documents/10224/attachments/1/translations
http://ec.europa.eu/DocsRoom/documents/10224/attachments/1/translations
http://ec.europa.eu/DocsRoom/documents/10224/attachments/1/translations
http://ec.europa.eu/DocsRoom/documents/10224/attachments/1/translations
http://ec.europa.eu/DocsRoom/documents/10224/attachments/1/translations
https://www.era-min.eu/
http://www.prosumproject.eu/
http://www.prosumproject.eu/
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Project Full name Status Links 

Strategic 

mineral 

relevance 

Digital data 

platform  

MICA 

Mineral 

Intelligence 

Capacity Analysis 

Finished 

project 

http://www.mica-

project.eu/ yes 

yes (under 

construction) 

SCRREEN 

Solutions for 

Critical Raw 

materials-a 

European Expert 

Network 

Finished 

project http://scrreen.eu/ yes 

Preliminary 

version 

(prototype) of 

the EUCRMKDP 

(EUROPEAN  

UNION 

CRITICAL 

RAW  

MATERIALS 

KNOWLEDGE 

DATA  

PLATFORM)  

MINDeSEA 

Seabed Mineral 

Deposits in 

European Seas: 

Metallogeny and 

Geological 

Potential for 

Strategic and 

Critical Raw 

Materials  

 

Ongoing 

project 

GeoERA Comunidad de 

Madrid MINDeSEA 

(wixsite.com) yes 

Seabed Mineral 

Deposits in 

European Seas 

http://www.mica-project.eu/
http://www.mica-project.eu/
http://scrreen.eu/
https://geoeramindesea.wixsite.com/mindesea
https://geoeramindesea.wixsite.com/mindesea
https://geoeramindesea.wixsite.com/mindesea
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Project Full name Status Links 

Strategic 

mineral 

relevance 

Digital data 

platform  

GIP-P 

GeoERA 

Information 

Platform Project 

(GIP-P) 

 

Ongoing 

project 

GeoERA Information 

Platform Project (GIP-P) | 

GeoERA yes 

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 

Geological Data 

Infrastructure EG

DI. 

      

 

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.  

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/
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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: 

• 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.  

• 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 

• WP 5 (Energy Critical Elements) collects mineral data of Li, Co and graphite 

• WP 6 (Conflict Minerals) collects mineral data of Nb and Ta 

• 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. Name= 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 deposit 

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

and mineralogy to be also provided if available. 

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). 

 

 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:  

• 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. 
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 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 

(Tourlière 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 
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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. 

 
 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. 
 
 
  

EGDI%20Document%20Repository%20(production%20version%201.6.4)%20(https:/search.europe-geology.eu/)
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 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): 

• REE mineral occurrences/deposits spatial distribution (prototype) 

• REE metallogenic map of Europe (prototype) 

• 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).  

http://egdi-public.gitlabpages.geus.dk/egdi-documentation/#/main-content/SpatialData
https://czechgeologicalsurvey.github.io/MICKA-Docs/
http://egdi-public.gitlabpages.geus.dk/egdi-documentation/#/main-content/AdministrationModule
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 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) 

 

 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 

https://egdi.geology.cz/
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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:  

 

 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: 

• Unstructured data as PDF and DOI 

• Structured data as GeoPackages 

https://data.geus.dk/egdiadmin/login.jsp
https://data.geus.dk/egdiadmin/login.jsp
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 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. 

https://search.europe-geology.eu/
https://search.europe-geology.eu/
https://search.europe-geology.eu/
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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). 

 

 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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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).  

 

 

 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. 

https://data.geus.dk/egdi/?mapname=egdi_geoera_frame#baslay=baseMapGEUS&extent=-327100,821250,8832080,5644130&layers=frame_ree_metallogenic_area
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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: 

 

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).  
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 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:  

 

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).  

 

https://data.geus.dk/egdi/?mapname=egdi_geoera_frame#baslay=baseMapGEUS&extent=-835150,542180,9340130,5923200&layers=frame_ree_mineralisation
https://data.geus.dk/egdi/?mapname=egdi_geoera_frame#baslay=baseMapGEUS&extent=-835150,542180,9340130,5923200&layers=frame_ree_mineralisation
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 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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