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CaCO3 Distribution 
in Sediments 
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CaCO3 production 
almost all biogenic 
in the ocean 

Foraminifera (calcite) 

Coccolithophorids (calcite) 

Pteropods (aragonite) 
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Carbonate Equilibrium Equations 
CO2 (g) + H2O ⇔ H2CO3* 
 

H2CO3 * ⇔   H+ + HCO3
- 

 

HCO3
-    ⇔   H+ + CO3
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CaCO3 Saturation State - Ω 

Ω = [Ca2+] [CO3
2-]/Ksp’ 

Ω > 1, supersaturated      Ω < undersaturated 
     Ksp’ is greater for aragonite than calcite      
     and at higher P and lower T 

 
Since [Ca2+] in mol/kg = 2.934 x 10-4 S, Ω > is a 

function of [CO3
2-] and Ksp’  
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CO3
=  Sections 
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Use concentrations in mol/kg when using  
these K values. 
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CaCO3 Saturation 

• CaCO3 supersaturated in surface waters, under-
saturated in deep waters [K2, Ksp = f(P,T,S)] 
– Calcite 
– Aragonite 

• Saturation Depth - depth below which seawater is 
under-saturated with respect to calcite or aragonite 

• Lysocline – depth of rapid increase in solubility and 
dissolution rate 

• Compensation Depth (CCD) – depth below which 
sediments are <5% CaCO3 
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Kinetic Considerations 
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CaCO3 Distribution 
in Sediments 
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Anthropogenic CO2 
Invasion and CaCO3 
 
A negative feedback? 
 
(Feely et al., Science 2004) 
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