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Outline 

Nitrogen, Carbon dioxide, Oxygen  

Dalton’s Law, Henry’s Law and Estimation of Concentrations 

Distribution of Gases in the ocean 

Factors controlling the distribution of Gases in the ocean 

 

Relevance of GE in the Ocean 

Photosynthesis and Respiration: CO2 and O2 

Climate regulation: CO2, N2O, CH4 

Building of calcium carbonate shells: CO2 

Paleoenvironmental Reconstruction 

 



Three reasons for studying gases in the ocean: 

 

1. A sink for atmospheric CO2 

 

2. Oxygen is a chemical tracer for photosynthesis. The 
gas exchange flux of O2 is an important flux in box 
models of the euphotic zone for calculating net biological 
production. 

 

3. Gas exchange is the process by which O2 is 
transported into the ocean and is thus a control on 
aerobic respiration. 

 



 

 

 

 

 

 

 

 

 

 

 [Gas]g is usually expressed as a partial pressure PA 



 

 

 

 

 P = pressure 

 V = volume of gas 

 n = number of moles of gas present 

 T = absolute temp. K (= C + 273.15) 

 R = gas constant  



 

 

 

 

Henry’s Law 
It states: "At a constant 

temperature, the amount of a given 

gas that dissolves in a given type 

and volume of liquid is directly 

proportional to the partial pressure 

of that gas in equilibrium with that 

liquid." 

[A(aq)] = (Keq/RT)PA 

 

[A (aq)] = concentration of gas G in 

solution 

PA = partial pressure of the gas 

Keq = Henry’s law constant for gas A, this 

is a function of temp. and salinity 

R and T are the usuals 



 

 

 

 

DISTRIBUTION OF GASES IN THE 

OCEAN 
 

• The surface layer is usually saturated in 

atmospheric gases due to the direct exchange 

with the atmosphere. 

 

• Below the surface layer, gas content reflects 

relative importance of: 

• Respiration,  

• Photosynthesis,  

• Decay and 

• Gases released from volcanic vents. 
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DISTRIBUTION OF GASES IN THE 

OCEAN 
 

• Oxygen tends to be abundant in the surface layer and deep 

layer bottom, but lowest in the pycnocline. 



 

 

 

 



The vertical distribution of ΣCO2 in the ocean is a 

result of the biological and physical carbon pumps.  

Uptake of carbon into organic matter and production of 

CaCO3 in the surface ocean, the transport to deeper 

layers, and the remineralization at depth (biological 

pump) reduces ΣCO2 in surface waters while ΣCO2 in 

deep water increases 

 

 

 

CO2 IN THE OCEAN 
 

 


