MEA 110, Spring 2011


Lab 9: Earthquakes Suggestion Sheet
Materials: These stay in the lab rooms
· Earthquake machine

· Paper cups

· Pennies

· Rulers
· Color copies of post-class assessment map

Also available in 2109:

· Extra sandpaper – stays on cart

· Dry sand

Before class:

· Check to make sure the sandpaper on your brick and board is rough enough to keep the brick from sliding constantly
· If it is not rough enough, cut a new strip for the board, the brick or both

· Fill one cup with dry sand per group 

After class:
· Empty wet sand into bucket in 2109.  Retrieve pennies and return them to the lab rooms.

Suggestions

· Collect preclass assignment as students walk in

· Emphasis throughout the lab should be on real world phenomena, particularly the March 11 Tohoku earthquake (magnitude 9.0)
· If you haven’t already talked about it with your class, ask them what they know about the recent earthquake.

· “Have any of you experienced an earthquake?  If so, where were you and how large was it?”

· Ask students what types of preparations the Japanese had in place (from the preclass activity)
· “How sure would you have to be of an earthquake prediction before taking action?”
· “How and when should the government warn people of a potential earthquake?”

· April 2009 magnitude 6.3 earthquake in L'Aquila, Italy, more than 300 people killed

· Government considered manslaughter charges against researchers and officials of the National Geophysics and Vulcanology Institute (INGV) for dismissing predictions before the catastrophe that a major tremor would soon occur.

· The committee had previously concluded that there was "no reason to suppose a sequence of small earthquakes could be the prelude to a strong event" and that “a major earthquake in the area is unlikely but cannot be ruled out."
· Coming to the defense of the seismologists, nearly 4,000 scientists from around the world have signed a letter to Italy's president, Giorgio Napolitano, urging him to focus on earthquake preparation rather than holding scientists responsible for something that they cannot do - predict earthquakes.
· "The proven and effective way of protecting populations is by enforcing strict building codes," said Barry Parsons of the University of Oxford, who signed the letter. "Scientists are often asked the wrong question, which is 'when will the next earthquake hit?' The right question is 'how do we make sure it won't kill so many people when it hits?'"
· All students should read through p. 2
Earthquake machine activity #1, p. 3-5
·  “Why do you think we use models to study the behavior of earthquake?”

· Relatively cheap, easy to maneuver, makes for a good analogy, allows us to observe and make predictions

· Set up the machine at the “starting position” and walk through the steps of Earthquake Machine Activity #1 as a class

· Have students call out predictions about what will happen as you turn the crank

· Ask students to read through questions 1-3, then repeat demonstration with the earthquake machine

Lab activities: Students will rotate through at the earthquake machine.  Assign one group to start.
· Earthquake Machine Activity #2 Hypothesis Testing, p. 6-7
· Materials needed: earthquake machine, rulers (or whatever students come up with)

· Students need to come up with their own experiment
· They can ask you questions, but do not guide them
· Analysis: Fault Slip and Recurrence Interval activity, p. 8
· Materials needed: rulers or side of a sheet of paper to measure distance

· Point out that students are calculating a rate, just like some did in Lab 6 - Weathering FT

· “How old is the fault?”  (Students should be able to tell that it is less than 25my old using relative dating, Lab 7)

· Earthquake Hazards activity, p. 9-10
· Materials needed: Cup with dry sand, pennies

· Check in with students and ask them to describe what they’re observing to you
· “What changed between experiments 1, 2 and 3? Where do you think we could see this in the real world? Which type of material would you prefer to live on top of in an earthquake prone area?”

· Analysis: Predicting Earthquake Damage, p. 11-16
· Materials needed: None

· “What do you think is an advantage to the MM scale?”

· Richter scale developed in 1935
· Earliest prototypes of seismometers around 1880 in Japan

· New Waynesville, 1916; Charleston, 1886; New Madrid, 1811-1812

· Analysis: Earthquake Risk Rubric, p. 17-18
· Make sure students have completed all of the other parts of the lab before starting this activity
· Students should use what they have learned in the rest of the lab

· Once students have completed their rubric and shown it to you, give them the map

· Ask if there’s anything on their rubric that they would add or change after seeing the area

End of class
· Give students the post-lab assessment.  They are allowed to use their labs, but work must be done individually.

