
Natural CO2 from Submarine 
Hydrothermal Systems 

John Lupton, Presenter 

Supported by NOAA’s Ocean Exploration Program 

Natural CO2 from Submarine 
Hydrothermal Systems 

John Lupton, Presenter 

Supported by NOAA’s Ocean 
Exploration Program 



Outside Collaborators 

 Marvin Lilley (Univ. of Washington)  
 Ko-ichi Nakamura (AIST, Japan)  
 Cornel de Ronde (IGNS, New Zealand)  
 Verena Tunnicliffe (Univ. of Victoria, B.C.) 
 Gary Massoth (IGNS and Mass-Ex3 Consulting) 
 Mark Schmitt (Univ. Kiel, Germany) 



Mariana Arc 

Tonga-Kermadec Arc 



Typical subduction zone 
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NW Eifuku 



Champagne Vent, NW Eifuku, 2004 



Champagne Vent, NW Eifuku, 2004 











Sampling devices used for gas collections 



Champagne Vent, Droplet Catcher, 2005 





Comparison with mid-ocean ridge systems 





Mussel beds on NW Eifuku:  
Does low pH environment  
change calcification?   
Tunnicliffe et al. 2007 
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Of 22 volcanoes studied on the Mariana and Tonga-Kermadec Arcs,  
6 are venting a separate CO2-rich gas phase 



Nikko (2005) 455 m depth 





Volcano-1, Tonga-Kermadec Arc 






