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Sediments	
  of	
  the	
  Cape	
  margin	
  (GEOTRACES	
  A10)	
  reveal	
  conHnental	
  margin	
  fluxes	
  of	
  iron	
  
are	
  regionally	
  and	
  isotopically	
  diverse	
  due	
  to	
  different	
  sediment	
  dissoluHon	
  mechanisms,	
  
which	
  may	
  be	
  influenced	
  by	
  geological	
  seang	
  and	
  hydrological	
  processes	
  on	
  land.	
  	
  



!  Strong Zn/Si relationship 
primarily due to uptake and 
remineralisation  

!  Surface ratio lower due to 
biological uptake. 

!  Deep water (> 3000 m) 
ratio suggests a  10% 
underestimation of dZn in 
South Atlantic bottom 
waters. 

Location Slope R2 n Reference 
Global deepwater 
>1000 m 

North Pacific 

0.052 

0.054 

0.966 

0.992 

201 

43 

Marchitto et al. 
(2000) 

Bruland (1980) 
Drake Passage 

0.059 0.941 10 
Martin et al. 
(1990) 

Southern Ocean 
0.040 0.859 130 

Croot et al. 
(2011) 

Polar Front    49° 59´ 
S 0.038 0.828 11 

Löscher et al. 
(1999) 

South Atlantic 0.065 0.981 460 This study 

Zinc vs. Silcate 

Upper 500 m (0.025x +0.111) 

Intermediate waters (0.066x + 0.283) 

NADW (0.051x + 2.71) 

AABW (0.042x + 3.129) 



! SAMW is main nutrient 
return path from deep 
waters of the Southern 
Ocean to thermocline 
Atlantic Ocean.  

! SAMW characterised by 
high nitrate but low silicate. 

! Si* = Si(OH)4 – NO3
- used to 

trace movement of SAMW 

Sarmiento et al. (2004) 

SAMW and Si* 



SAMW 

!  Zn*	
  remains	
  constant	
  if	
  sources	
  (remineralisaHon)	
  and	
  sinks	
  (uptake)	
  of	
  Zn	
  and	
  Si	
  occur	
  at	
  
raHo	
  of	
  Zn:Si	
  (0.065)	
  and	
  the	
  intercept	
  (0.029)	
  fixes	
  the	
  deep	
  water	
  Zn*	
  to	
  zero	
  

!  Zn*	
  indicates	
  the	
  transport	
  of	
  negaHve	
  Zn*	
  values	
  from	
  the	
  PFZ	
  and	
  SAZ	
  to	
  intermediate	
  
depth	
  (down	
  to	
  ~1000m)	
  at	
  40oS	
  

Zn*	
  =	
  Zn	
  –	
  (0.065	
  x	
  Si	
  +	
  0.209)	
  

!  NegaHve	
  Zn*	
  observed	
  
down	
  to	
  ~	
  1000m	
  –	
  
includes	
  AAIW	
  

!  Si*	
  tracer	
  of	
  SAMW	
  
(400-­‐	
  500	
  m)	
  at	
  40oS	
  

!  NegaHve	
  Si*	
  observed	
  
down	
  to	
  1000m	
  –	
  
includes	
  AAIW	
  

Potential Zn limitation  



Dissolved	
  Zinc	
  in	
  AtlanHc	
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  &	
  Seth	
  John	
  

Produced	
  by	
  Steven	
  van	
  Heuven-­‐with	
  The	
  Mathworks	
  MATLAB	
  and	
  MAXON	
  Cinema4D,	
  using	
  
ETOPO2	
  bathymetric	
  data	
  (ref1)	
  and	
  GEOTRACES	
  cruise	
  results	
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Dissolved Zinc 

" Very low surface concentrations 15 pM- 0.4 nM 

" Concentrations increase with depth up to 8.5 nM but there is a 
decrease between 1500 – 2500 m in NADW 

" Nutrient type distribution which tracks the major water masses 

Mid-­‐AtlanHc	
  Ridge	
   Cape	
  Basin	
  ArgenHne	
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  ArgenHne	
  Basin	
   Mid-­‐AtlanHc	
  Ridge	
   Cape	
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