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Ocean Tides & Sea-level Changes

Goal: The purpose of this exercise is to help you understand some of the processes that shape our coasts and the forces that generate ocean tides.

Figure 1
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An automated meter along the waterfront in Tacoma registered the sea level variations, which are shown in the graph above.  The variation in level is due to the gravitational pull of the Moon and the Sun on the Earth. We call these sea level changes, tidal variations.  NOTE: “MLLW” = “mean lower low water level”

· If you watched the water level, how many high tides and how many low tides are there in each day?




There are 2 high tides and 1  low tides each 24 hour period for this chart 
Go to the following web site and explore the site with the following questions in mind: (Answer these questions on a separate sheet of paper).  There are some excellent animations at this site—try them—they will help you answer the questions.

http://www.nos.noaa.gov/education/kits/tides/welcome.html
Answer the following questions on your own paper.  Use complete sentences.

1) What causes the tides?

The tides are caused by the gravitational pull of the Moon and the Sun on the Earth and its oceans.
2) The Sun is much more massive than the Moon, why does the Moon have more of an effect on the tides? 

The Moon has more of an effect on the tides because it is much closer than the Sun.
3) Why is there a high tide on the side of the Earth that faces the Moon?

The gravitational attraction between the Earth and the moon is strongest on the side of the Earth that happens to be facing the moon, simply because it is closer.
4) Why is there a high tide on the side of the Earth that faces away (opposite) from the Moon? 

Inertia exceeds the gravitational force, and the water tries to keep going in a straight line, moving away from the Earth, also forming a bulge on the side that faces away from the Moon.
5) Why does the level of the high tide and low tide vary day by day (why isn’t a high tide always the same height?)

Because other the sun also effects the tidal and the relative position of the Sun and the Moon are constantly changing
6) Draw the relative position of the sun and the moon during a “spring tide”


[image: image2]7)  Draw the relative position of the sun and the moon during a “neap tide”
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8) What is the difference between a diurnal and a semidiurnal tide cycle?  Where do each type of tidal cycle occur in North America?
In a diurnal tide cycle there  is one high and low tide each day = Gulf Coast
In a semidiurnal tide cycle there  are two  high and low tides each day and they are of equal height 


 = East Coast
9) What is a mixed semidiurnal tide cycle and where do they occur in North America?

In a mixed semidiurnal tide cycle there  are two  high and low tides each day and they are of unequal heights= West  Coast
10) Based on the diagram in Figure 1, what type of tidal cycle is found in Puget Sound (diurnal, semidiurnal, or mixed semidiurnal.)

The tidal cycle in Puget Sound is mixed semidiurnal.
11) What factors besides the sun and the moon affect the intensity of the tidal cycle?

The tidal cycle is also affected by friction with the sea floor, the shape of the coastline, and the water depth.

12) Describe the modern method that is used to measure the tides.

There are many methods used to measure the tides including: a new generation of monitoring stations uses advanced acoustics and electronics combined with GIS satellites.

Another cause of temporary sea level change is tsunamis.  We are all familiar with the devastation created by the 9.0 M earthquake in the Indian Ocean in December 2004.  Although ground shaking created damage in the region near the epicenter of the earthquake, most of the damage came from the tsunamis. 


In 1960, a huge earthquake shook Chile.  Tsunamis devastated the coastline of Chile in ways very similar to the effects of the Indian Ocean tsunamis.  Sumatra, Chile and the Pacific Northwest all lay along the same type plate boundary, a convergent boundary. Geologists working along the Washington, Oregon and northern California coast have found evidence of sudden changes in the level of the shoreline that be associated with very large earthquakes (about the same magnitude as the Sumatran earthquake).

13) Could a tsunami happen in the Pacific Northwest?  Yes.  We have a subduction boundary that generates large earthquakes (a 9.0 every 500 years on average)
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