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Seabed economic rights

Country

United States

France
Australia

Russia

UK

New Zealand

Indonesia

Canada
Brazil
Japan

Portugal

Chile
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11,351,000
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/7,566,673
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Seafloor research pays

Submarine hydrothermal activity and minerals
Gas hydrates

The deep biosphere

Older stuff revisited (nodules and crusts)
Non-resource related (climate, hazards)

Plate Tectonics



What else is out there?

® New tools and observatories

® Systems research



Khown resources

® Sand and gravel

® Co-rich Mn crusts (+ phosphorites)

® sms deposits



ses pue |10



Microbes & biomolecules

Extremophile microbes / biomolecules
Biomass=0.1-1 conventional biosphere

Being produced for economic use (e.g.
Seahma)

Portuguese companies



CO2 sequestration

® Sub-seafloor saline aquifers



CO2 sequestration

® Carbonates of Ca, Mg, Fe and Mn

® Already under consideration



After Rona, 2003



Unconventional HC's

The deep biosphere & the origin of oil
Serpentinization HC's
Both from the crystalline crust

Sediments needed chiefly as cover rocks






sms deposits

After Hannington et al., 2005






ssms deposits

After Carvalho, Barriga & Munha, 1999






Exploration

Provinces with sms activity

Structure and geomorphology
"Airborne” geophysics (with AUV's)
Definition of favorable areas

Detailed geophys, geochem, mineralogy
Shallow drilling (sea-floor rigs)

Via partnerships/joint ventures



Areas requested by
Nautilus in the Azores Sea



Next

® |nteraction between

® Crystalline crust

® Sedimentary cover



Seafloor mining

® Pilot deep sea mining installation
® Area under Portuguese jurisdiction

® Joint ventures (exploration & mining)



Seafloor ecosystems

® Deep seafloor sustainable mining
® There's reasons for hope

® Environmental scientists needed

® Monitoring
® Modeling

® Validation



