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OCEAN CURRENTS

DO NOT WRITE ON THIS:


BACKGROUND:


In the earth’s atmosphere there are winds that blow.  These winds are a product of the spin of the earth and the energy of the sun.  The earth’s winds tend to blow in belts moving in either a westerly or easterly direction.  This means that no matter where you are on the earth’s surface, the winds tend to blow from one direction more than any other direction.  As the wind blows across the surface of the oceans the winds cause the water to move in the same direction.  Since the winds tend to be in belts this creates belts of water in the oceans moving in the same direction.  


These belts of water moving in the same direction are called surface currents.  Ocean currents are defined as any continuous movement of water along a definite path in the ocean.  The speed of the surface currents is only a fraction of the speed of the winds that create them.  This is because the frictional forces within the water resist movement more then the frictional forces within the air.  The typical ocean surface currents have speeds ranging from a few kilometers per day to a few kilometers per hour.  Also because of the frictional forces within the water, most wind driven surface currents are confined to the upper hundred meters or so of the ocean.


Another factor affecting the surface currents is the presence of the continents.  The continents essentially act as roadblocks to the movement of the water.  When the currents come into contact with the continents the currents are deflected either to the north or south.  The general easterly or westerly movement of the ocean currents combined with the continents deflecting the currents either north or south creates a circular motion within an ocean basin.  In general in the northern hemisphere the western edges of the continents have ocean currents moving in a southern direction while the eastern edge of the continents have currents moving in a northward direction.  


The movement of the ocean currents in either a northerly or southerly direction has a great influence on the climate an area has.  For instance the Gulf Stream is an ocean current on the East Coast of North America. As the Gulf Stream moves north from the equatorial region it carries warm water with it.  As the Gulf Stream gets farther north along the North American coast it leaves the coast and heads out across the Atlantic Ocean.  It eventually runs into Ireland, Great Britain and Europe.  If you look at a map of the world you will notice that this part of the world is very far to the north, yet the climates that these places have are mild climates.  If it weren’t for the Gulf Stream carrying warm water to this area, this area would have a much colder climate.  Just as currents moving north from the equator carry warm water with them, currents moving south from the arctic regions carry cold water with them.  This movement in the Northern Hemisphere, of warm water to the north and cold water to the south, has an added benefit in that it keeps the water temperature of the oceans waters at a fairly constant level.  This means that the waters of the equator cannot get too hot nor do the waters of the Polar Regions get too cold.  It also means that as the seasons change the temperature of the ocean water does not change very much.  This movement of water is not restricted to the Northern Hemisphere; the Southern Hemisphere has a similar movement of water that produces the same sort of results.


To give you an idea of how much water moves in one of these currents let’s look at the size of the Gulf Stream.  The Gulf Stream is 240 kilometers wide and it is 1.6 kilometers deep.  Compare this to the Mississippi River, which is 0.8 kilometers wide and 0.015 kilometers deep.  Basically the Gulf Stream has 5000 times more water moving in it than the Mississippi River does.
Because ocean currents circulate water worldwide, they have a significant impact on the movement of energy and moisture between the oceans and the atmosphere. As a result, they are important to the world’s weather. The Gulf Stream for example is a warm current that originates in the Gulf of Mexico and moves north toward Europe. Since it is full of warm water, the sea surface temperatures are warm, which keeps places like Europe warmer than other areas at similar latitudes.

The Humboldt Current is another example of a current that affects weather. When this cold current is normally present off the coast of Chile and Peru, it creates extremely productive waters and keeps the coast cool and northern Chile arid. However, when it becomes disrupted, Chile’s climate is altered and it is believed that El Niño plays a role in its disturbance.

Like the movement of energy and moisture, debris can also get trapped and moved around the world via currents. This can be man-made which is significant to the formation of trash islands or natural such as icebergs. The Labrador Current, which flows south out of the Arctic Ocean along the coasts of Newfoundland and Nova Scotia, is famous for moving icebergs into shipping lanes in the North Atlantic.


Not only does water move at the surface of the ocean it also moves in the ocean’s depths.  The deep-sea currents travel at or near the same speeds as their surface counterparts however often travel in the opposite direction that the surface currents move.  These deep-sea currents are also known as thermo-haline currents because they are caused by differences in temperature and salinity (halite) of the water.  These differences create different densities in the water.    The densest water is water that is cool and highly saline.  Density differences can be caused by several different factors:

· Evaporation affects the density of seawater because as water evaporates from the surface of the ocean the water leaves its salt behind; this causes the water that remains behind to become more saline and therefore more dense. 

· Cooling affects the density of the ocean water because cold water is more tightly packed together and therefore it is denser than warmer water.

· When water freezes in the Polar Regions, the water that freezes leaves most of its salt behind; this causes a concentration of salt, in the water that remains behind and so the remaining water is denser.   


Upwellings are a type of ocean current that starts in the depths of the ocean and then flows up to the surface of the ocean.  Upwellings are sometimes caused by a combination of factors like the spin of the earth and the wind currents coming together on the west coasts of the continents.  These things when combined can cause the water at the surface of the ocean to be pushed away.  This leaves a hole in the ocean and water from the ocean depths rushes in to fill the hole.  As the water comes up from the oceans depth it brings with it chemical nutrients.  These chemical nutrients then act as food for plankton.  The plankton then grows at an increased rate and since plankton is the base of the food chain in the oceans this means that all other forms of life in that area of the ocean thrive.  This is the main reason why the waters off of California and Peru are famous for the amount of life that they support.  Sometimes these Upwellings slow down or stop and when this happens the food chain starts to collapse and it is not unknown for thousands of fish to die.  Also when Upwellings cease a type of warm current forms.  This warm current is called an El Nino and more and more evidence is being found to support the idea that these El Ninos cause severe changes in the world’s weather patterns.
PROCEDURE:

1. On your map, draw and label the names of all the major currents of the world on your map. (There are 25)
2. Make a key, and color each current arrow to indicate the temperature.

3. In the middle of each gyre, label the name of the ocean.

4. On the edge of each major land mass indicate if the current will create a warm or cold climate on land. 

QUESTIONS:  Answer the questions below on the back of your map.

1. Do the currents circulate clockwise or counterclockwise in the northern hemisphere?

2. Do the currents circulate clockwise or counterclockwise in the southern hemisphere?

3.  What causes surface ocean currents to form?

4.  How fast do the surface currents move?  Why not any faster?

5.  What do the continents do to the ocean currents?

6.  How do surface currents affect the climate of an area?

7.  How big are surface currents?

8.  What causes thermo-haline currents?

9.  List and explain 3 ways that the density of water in the oceans can be changed.

10. What are Upwellings and why are they so important?
11. Is the climate on the East coast of continents warmer or colder than on the West coast?
12. What is the name of the current that is formed when upwellings cease?  What do these currents cause?
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