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Adapted from NOAA 
0.1 cm/s 

Fe, Mn, H2S, H2, CH4, CO2 

 

High temp fluids enriched in: 
H2, CO2, H2S, Mn, Fe, Cu, Zn, Pb, etc…  
 
Plumes scavenge V, As, P, and REEs from seawater        
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Hydrothermal Sediments: A record of hydrothermal activity? 



55oW	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  45oW	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  35oW	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  25oW	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  15oW	  
	  

Mid-‐Atlantic	  Ridge	  Study	  Area	  

40oN	  
	  
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
35oN	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  
	  
	  
	  

30oN	  
	  
	  

	  
25oN	  
	  

GGC	  3	  

GGC	  6	  

high	  temp.	  	  
vent	  field	  

low	  temp.	  	  
vent	  field	  

plume	  	  
detected	  

[Hydrothermal	  vent	  and	  plume	  locations	  from	  InterRidge	  Vents	  Database]	  

gravity	  core	  	  
locations	  

Kane	  FZ	  

Atlantis	  FZ	  

Oceanographer	  FZ	  

Azores	  Platform	  

TAG	  
Broken	  	  
Spur	  



Broken	  Spur	  and	  GGC6:	  7	  km	  apart	  
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Broken Spur Core (GGC6): Why flux matters 
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Broken Spur Core (GGC6): Why flux matters 
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Flux	  =	  Concentra;on	  X	  3He-‐derived	  mass	  accumula;on	  rate	  



2.5	  

3.0	  

3.5	  

4.0	  

4.5	  0.0	  
2.0	  
4.0	  
6.0	  
8.0	  

10.0	  

0	   20	   40	   60	   80	   100	   120	   140	  

Broken Spur Core (GGC6): Normalized elemental fluxes 
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Broken Spur Core (GGC6): Normalized elemental fluxes 
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Broken Spur Core (GGC6): Normalized elemental fluxes 
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Broken Spur hydrothermal plume 
nephelometry map 
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TAG	  mound	  and	  bathymetry	  
(Humphris	  and	  Tivey	  2000)	  

GGC 3 

TAG Core (GGC3): 
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TAG Core (GGC3): Elemental fluxes and climate 
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TAG Core (GGC3): Elemental fluxes and climate 
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Hydrothermal Sed. Flux Variations: Local current shifts direction? 

Would local current only shift during LGM and not otherwise? 



Fe, Cu, H2S, 

Hydrothermal Sed. Flux Variations: Change in hydrothermal activity 

We interpret the signal as a likely indication of increased 
hydrothermal activity near the TAG core 
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Conclusions: 
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No sign of hydrothermal sediment in Broken Spur core (GGC6) 
 

Clear spike in hydrothermal accumulation during Last Glacial 
Maximum (LGM) at TAG 

 à may record large increase in hydrothermal activity  
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