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Ocean 
Regions



Winds



Major Surface Currents Wind-Driven!
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http://rs.gso.uri.edu/amy/avhrr.html
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N. Atlantic cut-away

Thermohaline circulation!
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Global T-S



Temperature 
Variations

Heating/Cooling

Only at surface!



Potential Temperature

Extreme pressure at depth 
increases in situ 
temperature due to 
compression (adiabatic 
heating)

Potential temperature is 
the temperature that 
would be attained at 1 
atm.



P16 Temp



Salinity Variations

Addition or  loss of freshwater occurs only at surface and 
reflect riverine input near coasts and balance between 
evaporation and precipitation



P16 Salinity



Sigma-Theta Calculation

Density effects:

Increase Temperature: 
Reduce Density

Increase Salinity: 
Increase Density

ρη =[θº/θref -1] x 1000

Kg/m3

Kg/m3

t is potential temp. (ºC)!



Major Water Mass 
Characteristics
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Atlantic water masses



TS mixing
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Typical T-S diagram
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Estuarine 
Circulation
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Estuary 
Types
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Element Dist 
Types



Elements



P16 Nitrate



P16 O2
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Ocean Conveyer Belt
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Abyssal Circulation
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Deep 
O2
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Deep 
Phosphate




