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Observations :

1 cruise conducted in 1985

6 cruises conducted between 1998 and 2001

� interannual variability
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Mean position of hydrological fronts (Belkin and Gordon, 1996)

OISO :

INDIGO :



Interannual variability���������	
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Mean position of hydrological fronts (Belkin and Gordon, 1996)

Large interannual variability

associated with the SAF (movement of the front) and 

north of the SAF in the western Indian Ocean (mesoscale 

feature created by the Madagascar Current and the Agulhas 
Return Current) 
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Water masses���������	
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Mean position of hydrological fronts (Belkin and Gordon, 1996)

Potential temperature [°C]
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Mode waters (1)���������	
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SAMW

Eastern 
STMW

STMW
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Potential temperature [°C]
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CDW
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Mode waters (2)
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Mode Waters distribution #�
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Cant TCO2 distributions Total Carbon and A
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Anthropogenic Carbon distribution          [µmol/kg]

STMW

SAMW

WW

Upper 

CDW

Total carbon distribution                   [µmol/kg]

STMW

SAMW

AASW 

WW

Upper 

CDW

STSW
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Cant 500m (1)
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Large accumulation of anthropogenic carbon 
at mid-latitudes (20-40°S) in recently formed Mode Waters
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Observations :
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500m

Anthropogenic 
carbon  calculated 
from observations 

(TCO2, TA, O2 and 
conservative tracers)
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Cant 500m (2)
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Comparison of recent observations (1998-2001) 
with historical measurements (1985) 

to evaluate the decadal change in ocean carbon
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Anthropogenic 
carbon  calculated 
from observations 

(TCO2, TA, O2 and 
conservative tracers)
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Observations :
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[µmol/kg]

500m



MLR method1
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Multi-Linear Regression (MLR) technique

Total Carbon changes (DTCO2)               [µmol/kg]

STMW

SAMW

WW

Upper 

CDW

method 1  (only conservative tracers) : TCO2 = MRL (S, T, NO)

Multi-Linear Regressions with observations from the first cruise :

INDIGO (1985) : Total Carbon = 31.86*S - 26.49*T - 0.551*NO + 1477.7

applied to S, T and NO from the second cruise 

���� Total Carbon in 1985 interpolated on S, T, NO observed in 1998-2001

Total Carbon change = difference from Total Carbon observed in 1998-2001
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TCO2 changes

method 1  (only conservative tracers) : TCO2 = MRL (S, T, NO)
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Multi-Linear Regression (MLR) technique

Total Carbon changes (DTCO2)               [µmol/kg]

50°S 35°S

+6±3 µmol/kg

no 
change

+15±5 µmol/kgNo       changeAASW 

WW

Upper 

CDW

STMW

SAMW

STSW

STMW

SAMW

WW

Upper 

CDW

-5±4 µmol/kg
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No       change



TCO2 and CANT changes 
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Anthropogenic Carbon changes (DCant)         [µmol/kg]

method 2  (physical and BGC tracers) : TCO2 = MRL (S, T, O2, Nut, Alk)

method 1  (only conservative tracers) : TCO2 = MRL (S, T, NO)

Multi-Linear Regression (MLR) technique

Total Carbon changes (DTCO2)               [µmol/kg]
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Upper 
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