Tsunami Wave Experiment (Teacher’s Key)
Introduction:

Underwater Earthquakes 
Sometimes an earthquake can occur along the ocean floor, resulting in the up or down shifting of large blocks of the crust. Such motion can generate a special kind of ocean wave called a tsunami, or seismic sea wave. A series of these waves may travel at speeds up to 800 km/hr (~500 mi/hr) in the deep ocean, where they are too small to be seen. However, when they reach land, they mount to heights of tens of meters and break against the shore and its buildings. Low coastal areas can be flooded, and many lives can be lost. 
It is difficult to recognize the geological events and structures that surround us on dry land. It is even more difficult to think about those events and structures when they occur underwater, where we cannot see them. Yet, water covers about 70 percent of our planet, and the same tectonic forces are at work on the floors of the oceans as on the continents. 
Although the same processes are at work, we need a new vocabulary to understand them. Mountain ranges in the ocean are called mid-ocean ridges; plains are called abyssal plains. Submarine slides occur as well, but we call them turbidity currents. 
Warning Systems 
The National Oceanic and Atmospheric Administration (NOAA) is responsible for providing tsunami warnings in the United States. According to the NOAA, 
Since 1946, the tsunami warning system has provided warnings of potential tsunami 
danger in the pacific basin by monitoring earthquake activity and the passage of tsunami waves at tide gauges. However, neither seismometers nor coastal tide gauges provide data that allow accurate prediction of the impact of a tsunami at a particular coastal location. Monitoring earthquakes gives a good estimate of the potential for tsunami generation, based on earthquake size and location, but gives no direct information about the tsunami itself. Tide gauges in harbors provide direct measurements of the tsunami, but the tsunami is significantly altered by local bathymetry and harbor shapes, which severely limits their use in forecasting tsunami impact at other locations. Partly because of these data limitations, 15 of 20 tsunami warnings issued since 1946 were considered false alarms because the tsunami that arrived was too weak to cause damage. 
What to do Before and During a Tsunami 
The following are guidelines from the Federal Emergency Management Agency on what you should do if a tsunami is likely in your area: 
· If an earthquake occurs and you are in a coastal area, turn on your radio to learn 

· whether there is a tsunami warning. 

· Move inland to higher ground immediately and stay there. 

· Stay away from the beach. Never go down to the beach to watch a tsunami come in. If you can see the wave, you are too close to escape it. 

· CAUTION – If there is noticeable recession in water away from the shoreline, this is nature’s tsunami warning and it should be heeded. You should move away immediately. 

Purpose: For students to understand how tsunamis are created and to visualize the effect of a tsunami on a shoreline
Materials:
· 2-liter plastic soda bottles 

· Small gravel (fish tank gravel) 

· Water source 

· Empty water bottle (16 oz) 

Procedures: 
1. Remove labels on bottles. 

2. Begin a discussion about tsunamis by asking students the following: 

a. Do earthquakes occur under the ocean? (Yes) 

b. Why? Are there faults in the ocean? (Yes) 

c. Does anyone know what earthquakes in the ocean can cause? (Some may guess tsunamis) 

3. Start activity by saying words along the lines, ”Today, we will create a tsunami in a bottle. Please form groups of three.

4. Students fill their soda bottles with gravel until the layer of gravel is two inches high from the bottom of the bottom. 

5. After collecting pebbles, direct students to pour water into their bottles. One at a time, use the empty water bottle. Fill it halfway up (8 oz) to the top at the available water source. Carefully pour this water into your soda bottles to avoid spills. Wait for everyone to finish.

6. With their bottles standing upright, say “With its cap on, carefully lie down your bottle on its side. This will create a “hill” as the pebbles slide to the side. 

7. Students create a tsunami by placing one hand underneath the mouth of the closed bottle. Pretend that hand is one side of an ocean fault. Ask them what they should do next to create a tsunami. (Move their hands up). All the students should create a tsunami by sharing the bottle. 

8. Ask them:

a. What do you see as you lift the bottle? (The water moves in the bottle) 

b. What do you think the water and the pebbles represent? (ocean and land) 

c. The wave you have created is like a tsunami as it moves up the gravel which represents a coastline. Discuss how tsunamis are created. 

9. Draw the tsunamis created from different angles. Write captions and label.

Observation Table:
	Angle
	Picture
	Observations

	Side

	
	

	Top

	
	

	Front

	
	


Conclusion Questions:
1. What would you see if you stand on the shoreline when a tsunami is coming?

a. You would see a large wave over 100 feet tall about to collapse on you and the shoreline. 

2. Are tsunamis dangerous? Where and when can they hit? What kind of damage can they cause, environmentally and economically?

a. Tsunamis can destroy property, kill living organisms and humans, and flood land. They are dangerous and can hit the shoreline at any time as long as the earthquake in the ocean is large enough. Recovery costs a lot of money.

3. What are you supposed to do when you see a tsunami?

a. Move to higher ground immediately or get away from the shoreline.

4. How might you predict and reduce the impacts of a tsunami?

a. You can use offshore buoys to predict tsunamis by measuring seismic activity with a seismograph or measure wave heights for major changes.

