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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.

Challenge

Source: USGS
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(Modified from Hein et  al., 2013)

Seabed minerals exploration in 2021: 2 million square Km.
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Characterising the European deposit types and their CRM

1- Hydrothermal mineralisations
2- Co-rich Ferromanganese Crusts
3- Phosphorites
4- Polymetallic Nodules
5- Marine Placer deposits

GeoERA - MINDeSEA

Pan-European seabed minerals
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Using cutting-edge technologies
✓ On board
✓ At Labs

GeoERA - MINDeSEA

ROV LUSO 6000, EMEPC

EPMA, BGR Hannover

LA-ICP-MS, Leibniz Un. Hannover ROV ISIS 6000, NOC
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Tropic SM, 1000 m water depth Co-rich Fe-Mn crusts

Moytirra, 3000 m water depth
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GIS analyses
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✓ Mineral assemblages
✓ Areas of distribution
✓ Epochs of formation
✓ Genetic models

Echo SM (Canary I. )

Identifying the principal metallogenic provinces

Cretaceous seamounts

Fe-Mn crustsFe-Mn oxyhydroxides

Genesis

GeoERA - MINDeSEA
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Hydrothermal mineralisation metallogenic map
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Fe-Mn crusts and phosphorites metallogenic map
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GeoERA projects cooperation: onshore-offshore 
compilation

GeoERA - MINDeSEA



This project has received funding from the European Union’s Horizon 2020 research and

innovation programme under grant agreement No 731166

GeoERA - MINDeSEA

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

Areas: Baltic, Mediterranean and Atlantic 

GeoERA - MINDeSEA
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✓ Tropic Seamount (Canary Island Seamount Province)

d = 1.3 g/cm3

Thick. = 46 mm
1 Km2

9000 T Mn

200 T Co

170 T REYs

Marino, 2020

Assesment to Policy Makers
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Supporting EC and outreach activities
✓ Pan-European map of Energy-critical elements Co and Li
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Analysing present-day exploration and exploitation status 
✓ Regulation, legislation, environmental impacts, 
exploitation and future directions

GeoERA - MINDeSEA
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23 European countries 

14 marine regions 

Scale 1:250.000 

23 CRM
5 deposit types 

691 occurrences 

141 ferromanganese crusts; 89 marine placers; 
12 phosphorites; 296 polymetallic nodules; 
153 hydrothermal mineralisation 

Developing harmonized mineral maps 
and datasets 
✓ Geological Survey Organizations datasets
✓ Mineral potential and prospectivity maps

GeoERA - MINDeSEA
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pan-European research approach for seabed mineral deposits

15.000.000 Km2

691 Occurrences (5 typologies)
1106 Samples analysed

New resources (Co, Te, Nb, REEs…)
High economic potential

GeoERA - MINDeSEA
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European Geological data Infrastructure (EGDI)

GIS viewer for MINDeSEA results

http://www.europe-geology.eu/

GeoERA - MINDeSEA

https://data.geus.dk/egdi/?mapname=egdi_geoera_mindesea#baslay=baseMapGEUS&extent=1371710,2011710,5442460,4749930&layers=emodnet_sea_floor
http://www.europe-geology.eu/


This project has received funding from the European Union’s Horizon 2020 research and

innovation programme under grant agreement No 731166

GeoERA - MINDeSEA

Seabed mineral deposits potential for Critical Raw Materials

✓ Assessment to EC (DG- GROW, MARE)

Mapping critical and strategic raw materials in European seas
Maps for 14 CRM (Co, Li, REE,  Te, Ni, V, Sb, PGE, Au, Ag, Ti, P, Mn, Cu) 
5 deposit types (hydrothermal, ferromanganese crusts, phosphates, placers and polymetallic nodules)
Geochemistry :

Mean content
N samples
Range of contents

Sustainable development 

Environmental protection and spatial planning 

Energy transition

GeoERA - MINDeSEA
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Potential and Prospectivity Resume Map
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MINDeSEA in SCI journals:

Somoza et al., 2020, 2021

https://geoeramindesea.wixsite.com/mindesea/publications

Marino et al., 2018, 2019

https://twitter.com/MINDeSEA

https://www.facebook.com/MINDeSEA

https://geoera.eu/projects/mindesea2/

https://geoeramindesea.wixsite.com/mindesea

Other Digital Products at:

González et al., 2020

35 public deliverables

GeoERA - MINDeSEA

https://geoeramindesea.wixsite.com/mindesea/publications
https://twitter.com/MINDeSEA
https://www.facebook.com/MINDeSEA
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Thank You!

MINDeSEA Team members at Geominero Museum (IGME-CSIC), Madrid


