In-class Activity: SEISMIC WAVES
(follow-up to: http://serc.carleton.edu/NAGTWorkshops/geophysics/activities/19206.html)
Objectives and guiding questions of this exercise: 
· Develop understanding of how ground motions are recorded by a seismometer.
· Develop an intuitive understanding of different types of waves.

· Learn to calculate seismic wave velocities from arrival times.

· What is earthquake intensity and how is it measured?
Materials: 
· A Mac laptop: Download Seismac software onto your MacBook, MacBook Pro, iBook, or PowerBook: http://www.suitable.com/tools/seismac.html.
· An iPhone or iPod Touch: Download AcceleroLog software: http://www.robota.nl/products/iPhone%20AcceleroLog.html.
· (if you do not have a mac laptop, an iphone, or ipod touch, share with neighbors or watch on the projection screen)

Exercise 1 – What is a Seismogram: 

You already know seismic energy is recorded using seismometers. Also you have learnt that Body waves (Compressional, P, and Transverse, S) and Surface waves (Love, Rayleigh) have different velocities and are characterized by different types of motion. For a review of these concepts, view the following quicktime videos:

· seismometer vertical: http://www.youtube.com/watch?v=DX5VXGmdnAg
· horizontal  seismometer: http://www.youtube.com/watch?v=83GOKn7kWXM
· seismic waves: http://www.youtube.com/user/IRISEnO#p/u/32/faNxLFPHvtQ
Study the 3-component seismogram below, and answer the following questions:

1. What can you say about the frequency and maximum amplitude of the different wave types (Compressional, Transverse, Surface)?
2. What is the difference in arrival time of the P and S waves?

3. Which primary component do the P and S waves arrive on?
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Exercise 2 – The seismac program: 

Instructor Demonstration
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Start up SeisMac and adjust the vertical scale for the horizontal components (X and Y axis) so that the display shows values from -1.00 to +1.00g. 

2) Note the baseline values of the X,Y,Z components while the laptop is sitting normally on a table.
3) Tilt the laptop 90° in each of the three directions and note the new baseline values.

Question: What (directional) force is being applied to the laptop that could cause the values to change and read 1.00?

[image: image2.emf]
4) When we shake the laptop lightly, you notice that we can get negative g’s. Does it mean that gravity had gone away?

5) Try to recreate the graph to the right by moving the laptop vertically. Describe the meaning of the points a, b, c, and d indicated on the graph.

6) Try to get similar records for the X and Y axis by moving your laptop in different directions.

7) Try to recreate the different types of waves as seen in the real seismic record in Exercise 1 (pay attention to frequency and amplitude).
Exercise 3 – Arrival time and velocity (jump-jump-jump):
(needs improvement)

Backrow jumps

Whole class jumps

Wave-jump from left to right and from right to left

