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Portugal and MOMAR vent fields 

• 1993: Alvin cruise (USA, 2 Portuguese researchers, PR) 

• 1994: Diva 1 and Diva 2 cruises (France, 3 PR) 

• 1997: Flores cruise (EU, 5 PR) 

• 1998: Saldanha (Portugal and France, 9 PR) 

• 2002: Seahma (Portugal, 17 PR) 

• Several biology cruises with submersibles 

• Many cruises without submersibles 

 

 



2009 – first expedition to 

hydrothermal vents with 

Portuguese-owned equipment, 

including ship and submersible 



ROV 

Luso 

6.000 m depth 

 





Research in esms and ssms 

• Ample knowledge 

• VMS + sms deposits 

• Huge economic potential 

• Blue Mining 

– Exploration for extinct and sub-seafloor ms 
deposits 

– Turning resources into reserves 

 

 



Since 2007 
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Metal enrichment in Atlantic Fe-Mn crusts 
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Increasing geological knowledge 
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McKelvey, V.E. (1972) 
McKelvey (1972) 



Environmental concerns 




