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GeoERA - MINDeSEA

Seafloor deposits:
the most important yet least explored 
resource of CRM

By 2030, 10% of the world's minerals, 
including cobalt, copper and zinc could come 
from the ocean floors. 

Global annual turnover of marine mineral 
mining can be expected to grow from 
virtually nothing to €10 billion by 2030. 2017 CRMs (27)
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Challenge
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Workpackages

GeoERA - MINDeSEA

• WP1 Project Management and Coordination

• WP2 Communication, Dissemination and Exploitation

• WP3 Seafloor Massive Sulphide Deposits

• WP4 Ferro-manganese crusts, phosphorites and Critical Raw Materials

• WP5 Marine placer deposits

• WP6 Polymetallic nodules

• WP7 Exploration in the Atlantic, Mediterranean, Baltic and Black Sea

• WP8 Link to Information Platform
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MINDeSEA Aim and Objectives

• The specific aim of MINDeSEA is to stablish the metallogenic context for different 
seabed mineral deposits with economic potential in the pan-European setting. 

Work in progress

GeoERA - MINDeSEA
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Characterising the European deposit types and their CRM
1- Hydrothermal mineralizations
2- Co-rich Ferromanganese Crusts
3- Phosphorites
4- Polymetallic Nodules
5- Marine Placer deposits

Echo SM (Canary I. )

3D model

GeoERA - MINDeSEA

EPMA Mn mapping

Polymetallic nodule

Fe-Mn crust pavement
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Identifying the principal metallogenic provinces
Mineral assemblages
Areas of distribution
Epochs of formation
Genetic models

Lesher, 2019

Murton et al., 2019

GeoERA - MINDeSEA

Arctic ridges

Azores Islands

Canary
Islands

Tyrrhenian Sea

Aegean Sea
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GeoERA - MINDeSEA

Developing harmonized mineral maps and datasets 
Geological Survey Organizations datasets
Mineral potential and prospectivity maps
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GeoERA - MINDeSEA

Demonstrating the efficiency of the case study results
Offshore minerals exploration
Critical metals assessment 

Polymetallic nodule
Baltic Sea
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GeoERA - MINDeSEA

Analysing present-day exploration and exploitation status 
Regulation, legislation, environmental impacts, 
exploitation and future directions
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GeoERA - MINDeSEA

MINDeSEA Preliminary Results
Cartography and Databases

Phosphorites

Hydrothermal
mineralisation

Placers

Fe-Mn crusts

Polymetallic nodules
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GeoERA - MINDeSEA

pan-European research approach for seabed mineral deposits

15.000.000 Km2

>800 Occurrences (5 typologies)
1045 Samples analysed
New resources (Co, Te, Nb, REEs…)
High economic potential
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MINDeSEA Preliminary Results

Pan-European map of 
Energy-critical
elements Co and Li

GeoERA - MINDeSEA
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MINDeSEA Preliminary Results-Publications

GeoERA - MINDeSEA
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Exploration and cuting edge technical development for
critical raw materials investigation in European seas
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https://geoeramindesea.wixsite.com/mindesea

https://twitter.com/MINDeSEA

GeoERA - MINDeSEA

https://www.facebook.com/MINDeSEA

https://geoeramindesea.wixsite.com/mindesea
https://twitter.com/MINDeSEA
https://www.facebook.com/mindesea.mindesea.9
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Javier González: fj.gonzalez@igme.es

GeoERA - MINDeSEA

Thank you!
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