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The entire volume of 
the oceans is cycled 
through hi-T vents 

every ca. 10Ma 

Heat Flux from the Earth’s Interior = 43 TW 
 Seafloor Hydrothermal Heat Flux = 11 TW

(Stein et al.,Geophys Monogr. 1995) 



(German & Von Damm, Treatise of Geochem., 2004) 



(Helfrich & Speer, Geophys Monogr., 1995)

zmax = 3.76 F0
1/4
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(data from Sands et al., EPSL., in review) 



(revised from Elderfield & Schultz, Ann.Rev.Earth.Planet.Sci., 1996) 

Global hydrothermal fluxes: heat and volume 
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Entire volume of oceans cycled through plumes every ~2kyr? 

(German & Von Damm, Treatise of Geochem., 2004) 



• Noble Gases 
• Reduced gases 
• Fe & Mn 
• Other metals 
• Microbes 
• Larvae 

(after Lupton & Craig, Science, 1981) 



(Kadko et al., EPSL, 1990) 



(Chu et al., EPSL, 2006)



(Bennett et al., EPSL, 2008)



(Yucel et al., Nat. Geosci., 2011)



(M.Saito et al., CoFeMUG Cruise, 2007)



(Wu et al., GCA, 2011)



(Tagliabue et al., Nat. Geosci., 2010) 



(Field & Sherrell, GCA, 2000) 
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Figure 3B. Kairei vent field

Order 50% of vent-Fe arrives at plume-height as dissolved Fe(II) 

(Statham et al., EPSL, 2005) 



(German et al., EPSL, 1991) 



(German & Von Damm, Treatise on Geochemistry, 2004) 



(data from German et al., EPSL, 1991)



(Feely et al., EPSL, 1990)



Can hydrothermal 
sediments 

be used to trace global 
climate change? 

(Feely et al., GRL, 1998)



(data from German et al., EPSL, 1991)



(see Metz & Trefry, JGR, 1993)



(data from German et al., Nature, 1990)



(Sherrell et al., GCA, 1999)



(German et al., Nature, 1990)



(German et al., Nature, 1990)



(German et al., GCA, 1997)



(German et al., GCA, 1997)



(Shimmield & Price, GCA, 1988)



(German et al., GCA, 1997)



(data from O’Brien & Patching, EPSL, 1998)



(Cowen & Li, J. Mar. Res, 1991)



(Toner et al., Nat. Geosci., 2009)



(Bennett et al., Deep Sea Res., 2011)



(www.interridge.org/irvents/)



(after Boström et al., JGR, 1966)



(Shimmield & Price, GCA, 1988)



(Baker & Urabe, JGR, 1996)



(Baker & Urabe, JGR, 1996)



(Feely et al., GCA., 1998)





(Lupton, JGR, 1998) 



9 or 10 Full-depth Stations (*3 super) 
Possible Longitudes:  

*150, 145, 140, *135, 128, 125, 120, 115, 113.5, *112.8  


