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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        

heat source 
ocean crust 

seawater 

metalliferous 
sediments 

Hydrothermal Sediments: A record of hydrothermal activity? 
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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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Broken Spur Core (GGC6): Normalized elemental fluxes 

δ18O benthic 

0.0	
  

0.5	
  

1.0	
  

1.5	
  

2.0	
  

0	
   20	
   40	
   60	
   80	
   100	
   120	
   140	
  

δ1
8O

	
  b
en

th
.	
  (
o/
oo

)	
  

N
or
m
al
iz
ed

	
  E
le
m
en

ta
l	
  F
lu
x	
  

depth	
  in	
  core	
  (cm)	
  

Fe 

LGM 



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	
  

0.0	
  

0.5	
  

1.0	
  

1.5	
  

2.0	
  

0	
   20	
   40	
   60	
   80	
   100	
   120	
   140	
  

δ1
8O

	
  b
en

th
.	
  (
o/
oo

)	
  

N
or
m
al
iz
ed

	
  E
le
m
en

ta
l	
  F
lu
x	
  

depth	
  in	
  core	
  (cm)	
  

4He (dust proxy) 

232Th (dust proxy) 
Fe 

Broken Spur Core (GGC6): Normalized elemental fluxes 

δ18O benthic LGM 
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Broken Spur Core (GGC6): Normalized elemental fluxes 

δ18O benthic LGM 
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Broken Spur Core (GGC6): Normalized elemental fluxes 
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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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TAG Core (GGC3): Elemental fluxes and climate 
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TAG Core (GGC3): Elemental fluxes and climate 

δ1
8O

	
  b
en

th
.	
  (
o/
oo

)	
  

δ18O benthic 

0.0	
  

1.0	
  

2.0	
  

3.0	
  

4.0	
  

5.0	
  

0	
   20	
   40	
   60	
   80	
  
depth	
  in	
  core	
  (cm)	
  

N
or
m
al
iz
ed

	
  E
le
m
en

ta
l	
  F
lu
x	
  

4He 
232Th 

Fe 

V 

Cu strong peak in 
hydrothermal fluxes 

coinciding with LGM in 
GGC3 

LGM 



0.0	
  

0.5	
  

1.0	
  

1.5	
  

0	
  

500	
  

1,000	
  

0	
   20	
   40	
   60	
   80	
  

Cu
	
  fl
ux
	
  	
  

(μ
g/
cm

2	
  
ky
r)
	
  

Cu flux 

depth	
  in	
  core	
  (cm)	
  

Fe, Cu, H2S, Fe, Cu, H2S, 

TAG (GGC3) 

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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