Currents of the Ocean
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There are two main sections of ocean water: the surface layer and the deep waters.  The surface layer is the layer at the top of the ocean that is well mixed by waves, tides, and weather events like rain or a hurricane.  The surface layer sits on top of the deep water because the surface layer is less dense.  The depth of the surface layer varies depending on location and season, but the depth is typically about 600 feet.  There is a boundary layer between the surface layer and the deep waters that is called the pycnocline (meaning rapid change of density).  The pycnocline is caused by fast changes of temperature and salinity (saltiness). Cold water is denser than warm water, and water with more salt is denser than water with less salt.
Questions:

1. What are the two main sections of ocean water?

2. What causes the surface layer to be well mixed?

3. Why does the surface layer sit on top of the deep water? What causes this?

Surface water movement takes place in the form of currents.  Currents move ocean water horizontally at the ocean’s surface.  Surface currents are driven mainly by the wind.  Other forces such as the location of land masses also affect surface current patterns.  

Huge circular patterns called current gyres can be seen when looking at the world’s ocean currents. Remember the Pacific Trash Island? This plastic and trash is caught in giant gyres that spin. From the equator to middle latitudes, the circular motion is clockwise in the Northern Hemisphere and counterclockwise in the Southern Hemisphere. This circulation of water helps spread energy from the Sun.  The Sun warms water at the equator and then water and heat are transported to higher latitudes. 
Questions:

4. What are surface currents mainly driven by?

5. What determines the direction that currents flow?

Convection currents are the result of changes in heating. Lighter (less dense), warm material rises while heavier (more dense) cool material sinks. It is this movement that creates circulation patterns known as convection currents in the atmosphere, in water, and in the mantle of Earth. 

Convection currents are identified in Earth's mantle. Heated mantle material is shown rising from deep inside the mantle, while cooler mantle material sinks, creating a convection current. It is thought that this type of current is responsible for the movements of the plates of Earth's crust. 
In the atmosphere, as air warms it rises, allowing cooler air to flow in underneath. Along with the turning of the Earth, this movement of air creates winds. Winds, in turn, create surface waves on the ocean. 
In the ocean, warm water is normally found near the surface while the deeper water is usually cold. 
Questions:

6. Where do we find convection currents?

7. Why do convection currents happen?

8. How do these different convection currents interact with each other?

This illustration shows the circulation of the ocean’s surface water.  Names of the major ocean currents are noted.








