Ocean Movements

OBJECTIVES:

5. Describe the properties of a wave and explain wave movement.

6. Describe how the gravitational force of the moon and sun create tides.

7. Compare and contrast various ocean currents.

VOCABULARY:

Wave


Crest


Trough


Wavelength

Wave Base

Tides


Current

Gyres
Oceans are never completely motionless.  Their most obvious movement is the constant motion of the waves.  A wave is a rhythmic movement that carries energy through space or matter – in this case, ocean water.  Ocean waves are generated mainly by wind flowing over the water’s surface.  As an ocean wave passes, the water moves up and down in a circular pattern and returns to its original positions.  Only the energy moves steadily forward.  The water itself moves in circles until the energy passes, but it does not move forward.

The highest point of a wave is the crest, and the lowest point is the trough.  The vertical distance between crest and trough is the wave height.  The horizontal crest-crest (or trough-trough) distance is the wavelength.  The wavelength determines the depth to which the wave disturbs the water.  That depth, called the wave base, is equal to half the wavelength.  The wavelength also determines the speed with which waves move through deep water.  Wave speed increases with wavelength.
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As ocean waves reach the shallow water near shorelines, they begin to lose energy because of friction with the ocean bottom.  This causes the waves to slow down.  As the water become shallower, incoming wave crests gradually catch up with the slower wave crests ahead.  As a result, the wavelength decreases.  The incoming waves become higher, steeper, and unstable and their crests collapse forward.

Tides are the periodic rise and fall of sea level.  The highest level to which water rises is known as high tide, and the lowest level is called low tide.  Because of differences in topography and latitude, the tidal range – the difference between high and low tide – varies from place to place.  

The word tide is a generic term used to define the alternating rise and fall in sea level with respect to the land, produced by the gravitational attraction of the moon and the sun.  To a much smaller extent, tides also occur in large lakes, the atmosphere, and within the solid crust of the earth, acted upon by these same gravitational forces of the moon and sun. 
Winds and currents move the surface water causing waves.  The gravitational attraction of the moon causes the oceans to bulge out in the direction of the moon. Another bulge occurs on the opposite side, since the Earth is also being pulled toward the moon (and away from the water on the far side). Ocean levels fluctuate daily as the sun, moon and earth interact. As the moon travels around the earth and as they, together, travel around the sun, the combined gravitational forces cause the world's oceans to rise and fall. Since the earth is rotating while this is happening, two tides occur each day.
Tides are created because the Earth and the moon are attracted to each other, just like magnets are attracted to each other.  The moon tries to pull at anything on the Earth to bring it closer.  But, the Earth is able to hold onto everything except the water.  Since the water is always moving, the Earth cannot hold onto it, and the moon is able to pull at it.  
Currents reflect the horizontal movement of water whereas tides reflect vertical movements. These currents influence the ship's position and are therefore important to understand.  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 Coriolis Effect and the location of land masses do affect surface current patterns.  In fact, huge circular patterns called current gyres can be seen when looking at the world's ocean currents.  From the equator to middle latitudes, the circular motion is clockwise in the Northern Hemisphere and counterclockwise in the Southern hemisphere.  Near the poles of the Earth, there is a tendency for the gyres to flow in the opposite direction.  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.
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