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The oceans and the sub-seafloor: the next frontier  
 

occupy 2/3 Earthôs surface, but still largely unknown 

Oil, gas, gas hydrates, polymetalic crusts and nodules, 

massive sulphides, phosphorites, placers (tin, tungsten, 

gold, diamonds), glauconites, carbonates, sand and gravel 

 

Need to assess the real potential of deep sea mineral, 

energy and biotechnological resources ï Need for 

observations - (Ships, ROVôs, AUVôs, Submersibles, Deep 

Sea Drilling, Observatories). International Cooperation. 

Deep biosphere: geosphere/biosphere coupling processes 

 

Geomicrobiology, Biotechnology 

 



Portuguese Proposal of Extension of the Continental Shelf to the UN 

 

Courtesy Nuno Lourenço, EMAM 



Sand and Gravel Exploitation from the continental shelf 

Legislation 

 

Normally depths  greater than 20m 

 

Distance from the coast usually greater than 2-3 km 

 Dias, 2003 



Sand and Gravel from the Continental shelf 

Environmental legislation more rigorous in face of the negative impacts 

associated with exploration in rivers and beaches 

 

Marine aggregates extraction (sand and gravel) are becoming more and more an 

important mineral resource as land based recourses are being depleted, polluted 

or subjected to more severe laws for environmental protection (International 

Council for the Exploration of the Sea, 2000).  

 

Areas of the globe where there is more intense exploration: 

 North Sea, USA costs and the Far East 

 

Sand/gravel extraction in the UK 

 1959 - 3.9 Mton:       5.7% internal consumption needs 

 1970 - 13 Mton:       12%         ñ             ñ               ñ 

 1980 ï 16.5 Mton:   16.5%      ñ             ñ               ñ 

  

Japan ï  early 80ôs was already exploiting 57 Mton submarine sand & gravel  

 

It is becoming a current practice to use such exploitation for beach nourishment. 

 

Açores ï exploitation under way for several years. 



Potencial in sand and gravel in the Portuguese Margin Artificial Beach Nourishment 

Edisto Beach, S. Carolina, USA 

Vale do Lobo, Portugal 



c Hydrothermal Systems: Açores 

 Massive sulphides 

 Biotechnological resources 



AÇORES  



TTR Cruise,  Lucky Strike, 2004 



Polimetalic crusts and nodules 

Koelle, personal photo 

Manganese nodules at around 4100m water 

depth in the Peru Basin (Sonne cruise SO-79) 


