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Metal resources in terrestrial and seabed mineral deposits
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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

Pan-European seabed minerals
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Using cutting-edge technologies
v" On board
v' At Labs

ROV-ISIS 6000, NOC

innovation programme under grant agreement No 731166
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GIS analyses
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Identifying the principal metallogenic provinces

v Mineral assemblages T
v' Areas of distribution
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GeoERA projects cooperatlon onshore-offshore
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This Map prepared by Martiya Sadeghi (FRAME-WP3) in
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Demonstrating the efficiency of the case study results
v Offshore minerals exploration
v' Critical metals assessment
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Assesment to Policy Makers
v" Tropic Seamount (Canary Island Seamount Province)
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Supporting EC and outreach activities
v" Pan-European map of Energy-critical elements Co and Li
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Analysing present-day exploration and exploitation status
v Regulation, legislation, environmental impacts,
exploitation and future directions
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Developing harmonized mineral maps 7 ,
&% 23 European countries
and datasets =

v' Geological Survey Organizations datasets -

v' Mineral potential and prospectivity maps J@ 14 marine regions
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691 occurrences

: 141 ferromanganese crusts; 89 marine placers;
Z. g 12 phosphorites; 296 polymetallic nodules;
153 hydrothermal mineralisation
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pan-European research approach for seabed mineral deposits
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European Geological data Infrastructure (EGDI)

http: //www.europe geologv eu/
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Seabed mineral deposits potential for Critical Raw Materials

Sustainable development

v Assessment to EC (DG- GROW, MARE) Energy transition
Environmental protection and spatial planning

Mapping critical and strategic raw materials in European seas
Maps for 14 CRM (Co, Li, REE, Te, Ni, V, Sb, PGE, Au Ti, P, Mn, Cu
5 deposit types (hydrothermal, ferromanganese crusts, phosphates, placers and polymetallic nodules)
Geochemistry :
Mean content
N samples
Range of contents
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Ferromanganese Crusts and Phosphorites Pan-European Predictivity Map
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5: Areas with 3 very favorable evaluation criteria and
one semi favorable factor

-Areas that could have three very favorable
‘ evaluation criteria and an unfavorable criteria
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Evaluation Criteria
~The physical evaluation criteria have been
performed on the GEBCO bathymetry.
-Data on Oceanic crust age have been
obtained from the NOAA:
www.ngdc.noaa govimgg/mggd.htm!
-Areas located near the Mid Atiantic Ridge
and active vents could accumulate great
thickness of hydrothermal Fe-Mn crusts rich
in different strategic and critical elements
(eg. Li).

in
database are limited to Atiantic Iberian
Margins and Macaronesia and normally
associated with the presence of thick Fe-Mn
crusts on old substrates.

-Evaluation criteria could be consulted in the
D4.5 Case of Study report
(httpi/igecera.eulprojectsimindeseaz’).

Areas of Interest
Areas of interest have been selected as
areas in which are present both seamounts
detected with the predictive method as areas
with a good potential of presence of thick and
metal-rich Fe-Mn crusts.
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Gonzadlez et al., 2020

Fig. 13. Schematic model, not to scale, showlng geologic setting and formation of Tagoro volcano hydrothermal deposits: (1) Secondary cones hydrothermal field
with P of microbial-medi: on i lavas and lapilli; (2) Summit hydrothermal field with mineralization on a
hornito-like chimney; formation temperatures for the Fe- -oxyhydroxide sediments are inferred to have varied below 40 °C; a host of elements (e.g., Fe, Si, P, Mn, As,
Cu, Mo) were derived from leaching of basanite basement, sorbed from seawater, and to a lesser extent, magmatic fluids; Fe(II)-rich hydrothermal plumes allowed for
the precipitation of Fe-Si-(Mn) mineralized sediments far away the vent sites; breakdown of the volcanic rock due to lava cooling or seismicity allowed for the
precipitation of sulfides (pyrite = chalcopyrite) from the hydrothermal fluids; (3): diversity of metabolic processes carried out by microorganisms related to diffuse
venting. FeOB = iron-oxidizing bacteria, MetA = ic archaea, SOB = sulfur-oxidizing bacteria, SRB = sulfate reducing bacteria.

Minerals 2019, 9, 439 50f42
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Figure 2. Image of selected Fe-Mn crust samples for this study. (A) Crust DR02-10 was dredged from Echo
Sm., (B) crust DR07-9 from The Paps Sm., (C) DR16-14 and (D) 107-11H from Tropic Sm. Red discontinuous
squares mark the areas where thin sections were taken for further investigations (Figure 4).

n https://www.facebook.com/MINDeSEA Marino et al., 2018, 2019 .
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