Background
The earth is often called "the water planet".  This is because 71% of its surface is covered by water.  On earth, water is three times more common than all other substances combined.







Earth's Water
The water on earth is 97% seawater.

Of this seawater, 50% is found in the Pacific Ocean.

The oceans are very expansive and deep.  The average depth of the earth's oceans is 3800m.  The ocean's greatest depth is about 12km in the Marianas Trench, near the island of Guam in the Pacific Ocean.  At this depth, the water pressure is the same as the weight of 50 jumbo jets.  If there were no mountains or valleys, the earth would be covered by 2000 metres of water.







Earth's Currents
The great ocean currents redistribute the sun's heat, thereby cooling the tropics and warming the polar regions.  The mighty Gulf Stream affects the climate of Scandanavia and Iceland, thousands of kilometres from its origin.

Wind, waves, weather and all living things feel the effects of the Gulf 

Stream in some measurable way.  The interaction of the sun, moon, and 

earth produce the daily rhythm of the tides.  Special places like the 

Bay of Fundy have giant tides, powerful tidal streams and currents.

The ocean serves as the world's superhighway.  Ports like Halifax and 

Sydney are the gateways, linking entire continents to the rest of the world.  

Historically, the ocean has been important as a source of fish and other marine animals.

The oceans' tremendous mineral wealth will become increasingly valuable, as we develop new technology.

Ecotourism, whale-watching, scuba-diving are becoming very good businesses.  Aquaculture has been successful in many parts of the world, and has shown some promise in our region. 






 Currents: The Gulf Stream
Europeans found strange objects on the beach, which had been brought 

from the tropics.  These included coconuts.

Columbus wanted a route to the West.  These materials intrigued him.  

Early sailors followed the coast to the Canary Islands off the coast of Africa.  

From there they traveled across the North Atlantic to the Bahamas, a distance of approximately 3500 miles.  It took about one month to cross by sailing south. They were able to use the North Equatorial current.

The Gulf Stream was used by early settlers in the New World when traveling northward.  When traveling to the south, they tried to stay in sight of land,but often got caught in the shallows and wrecked.  Mail from Europe took a longtime to reach the colonies.  Benjamin Franklin was a postal official who designedthe first chart of the Gulf Stream.  He used what is called a Asea thermometere

to record temperatures.  The temperature of the water varied on either side of the stream.

More help in understanding the current comes from derelict vessels, which had been abandoned at sea.  Computers have plotted more than 200 of these paths.  Records were kept to prevent collisions at sea. 

Methods used today to keep track of currents include: infrared imaging satellites and tracker buoys.

The tracker system involves the triad:

- sensors

- ships

- satellites

 tracker buoys and satellites.

Gulf Stream: Review Questions
1.  What effects does the Gulf Stream have?

2.  Who named the Gulf Stream and why?

3.  Where does it really originate?

4.  Describe the Gulf Stream in terms of pollution control?

5.  What is the volume of this water flow?

6.  Describe the path of the Gulf Stream in detail. 

7.  How do scientists follow the flow of the Gulf Stream?

Answers
1.  The Gulf Stream has an important effect on climate, transportation, and circulation of nutrients and wastes in the ocean.

2.  The Gulf Stream was named by the American statesmen and scientist, Benjamin Franklin.  Franklin thought the current started in the Gulf of Mexico.

3.  The Gulf Stream forms in the Western Caribbean Sea and flows through the Gulf of Mexico and the Straits of Florida.

4.  Cities and industries dump wastes into the ocean and the flow of the current helps scatter and dilute the pollutants.  The current reaches the ocean floor and brings nutrients to the surface.

5.  Its volume of flow is about 1100 million cubic feet (30 million cubic metres per second.

6.  The Gulf Stream forms in the Western Caribbean Sea and flows through the Gulf of Mexico and the Strait of Florida.  It moves along the East Coast 

of the United States to Cape Hatteras in North Carolina, where it turns northeast.  Part of the current later recirculates, forming a counter current.






Ocean Currents
Benjamin Franklin is credited with creating the first chart of the 

Gulf Stream.  He gathered this information from sailors sailing across 

the Atlantic Ocean and published the first known chart of the Gulf 

Stream in 1770.

Oceanographers from many countries have released hundreds of drifter 

buoys to study ocean circulation patterns.

Data from these buoys are used to better understand the ocean currents, 

El Nino, and climate.  Most have sensors for detecting temperature changes.  

Others have conductivity sensors to measure salinity and barometric pressure, as well.

Ocean waters are constantly moving.  They contribute to the heat 

transported from the tropics to the poles, helping to equalize the 

earth's surface temperatures.

Ocean circulation patterns influence the climate for plants and animals. They also effect the routes taken by ships.

Ocean currents are affected by:
a) wind

b) salinity

c) heat content

d) earth=s rotation

e) bottom topography 





Direction of Currents
Winds blow from the east to the west along the Equator.  

These  prevailing winds are caused by the Earth=s rotation 

on its axis from west to east.  Ocean currents are started 

by winds that tend to blow in the same direction all year.  

The currents move in the same direction as the wind.  Most 

surface currents start near the Equator.  They move towards 

the west along the Equator until the force of the earth=s 

rotation causes these currents to flow in a clockwise motion 

in the Northern Hemisphere.  The currents in the Southern 

Hemisphere flow in a counterclockwise direction.

