
There are 4 oceans 
on the Earth. 
 
-The Pacific Ocean 
 
-The Atlantic Ocean 
 
-The Indian Ocean 
 
-The Southern or       
Antarctic Ocean 





The warm ocean and the cold ocean 

The ocean has layers 
of warm and cold 
water. 

 
The upper layer is 
warmer and the lower 
layer is colder. 

 

There is a layer in between where the 
temperature cools rapidly called the 
thermocline.  

(Between about 200 m - 1000 m) 
 

Thermocline 



Ocean Currents are influenced by these forces: 
 

1. Solar Heating 
2. Winds 
3. Gravity 
4. Coriolis 
 

Ocean Currents 
 
The horizontal movement of water in the 
ocean is called ocean currents. 

Currents are responsible for the movement of 
matter and energy in the ocean. 



There are two type of Ocean Currents: 

1. Surface Currents- Surface Circulation 
 
2. Deep Water Currents- Thermohaline Circulation 
 

 
 



Surface Currents- Surface Circulation 
 
These waters make up about 10% of all the 
water in the ocean. 
 
These waters are the upper 200 meters of 
the ocean. 
 
 



Deep Water Currents- Thermohaline Circulation 
These waters make up the other 90% of the ocean. 
 
These waters move around the ocean basins by 
density driven forces and gravity. 
 
Ocean waters sink into the deep ocean 
basins at high latitudes (North & South Pole) 
where the temperatures are cold enough to cause 
the density to increase. 
 
 



The density difference is a function of 
different temperatures and salinity. 
 
-As temperature increases density decreases. 
-As salinity (the amount of salt in the 
water) increases density increases. 
 
 



Wind Stress on the Surface of the Ocean 

The circulation of the upper layer of the 
ocean is caused mainly by the ocean surface 
wind. 

Waves 
• Wind speed 
• Wind duration 
• Fetch(distance 
over which 
wind blows) 
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Imagine the Earth as a 
non-rotating sphere.  
 
Convection cells would 
develop in which cold 
air from polar regions 
would sink, while warmer 
air from the tropics 
would rise.   
 
These convection cells 
would create north/south 
surface flows or winds. 

The Coriolis Force 



The Earth’s rotation creates a force called 
the Coriolis Force.  This force changes or 
deflects the direction of these winds. 

The Coriolis Force 
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