Earthquake Fingerprints

There are faults (cracks in the Earth’s surface) that can suddenly move as pressure from the movement of the Earth’s crust builds up. This sudden movement is an earthquake.
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An earthquake will generate different types of waves that travel through the earth and along its surface. Several different types of earthquake waves are triggered with every earthquake. Each wave makes particles in the soil move in different ways and travels at different speeds. For our purposes, we will focus on p waves (or primary waves since they arrive first) and s waves (or secondary waves since they are slower and arrive second).

P waves are side-to side compression waves. Imagine that there is a line of people waiting for tickets and a very rude person pushes the last person in line. The last person pumps into the second to last person who bumps into the third to last person and so on, all the way to the front of the line. In an earthquake, p waves can travel through the earth very quickly.

S waves are up-and-down waves. Imagine a stadium full of people and someone starts “the wave”. Each person stands up then the person next to them stands up then the person next to them stands up, all the way around the stadium. In an earthquake, s waves travel more slowly than p waves. 

Go to http://www.thetech.org/exhibits_events/online/quakes/waves/p&s_waves.html for an animation of how p and s waves move.
Earthquakes are recorded on instruments called seismographs. A simple seismograph has two main parts. First there is a cylinder with a piece of paper wrapped around it that rotates steadily at a constant rate. This cylinder is fixed to the ground and will shake if the ground shakes. Second there is a pencil on a heavy weight that does not move if the ground shakes. When there is no earthquake, the pencil draws a continuous straight line around the paper. When an earthquake hits, the line becomes all squiggly until the shaking dies away. This recording is called a seismogram.

With a strong earthquake, the squiggles are wilder and stray farther from the straight line. A small earthquake makes tiny squiggles. The distance from the straight line is called the amplitude and can be used to calculate the magnitude or size of the earthquake.

A seismogram also records the time that the waves generated by the earthquake travel through the ground. The first wave that hits is the p wave. Usually there is a little lull in the shaking before the s wave hits since the s wave travels more slowly. Thus, most seismograms show a smallish squiggle when the p wave hits then a little further along is a bigger, longer lasting squiggle when the s wave hits.

You will complete 2 activities and a quiz using the “Virtual Courseware: Earthquake” software. Follow each of the steps below and check off each step as you go.

Activity 1 – Travel Time:

· Go to: http://www.sciencecourseware.com/eec/Earthquake/
· Click on the “Travel Time” activity button on the right side of the page.

· Read the introduction then click “Start”
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· Fill in your name on the Journal.
· You will learn how to read a seismogram and use p and s waves to figure out how far away you are from an earthquake epicenter. Follow the instructions in the Instructions Panel and go through each of the tasks in your Tasks List.
· When you are finished with all the tasks and have answered both questions, click on “Verify Answers” to see how well you have done.
Activity 2 – Epicenter and Magnitude:

· Start the “Epicenter & Magnitude” activity.

· You will learn how to find the epicenter of an earthquake and use the Richter scale to determine the magnitude of an earthquake. Follow the instructions in the Instructions Panel and go through each of the tasks in your Tasks List.

·  When you are finished with all the tasks, click on “Verify Answers” to see how well you have done.

· For your certificate of completion, enter your name, the name of our school, and the city in the spaces provided. Our class code is __________________.
· Take the quiz. 

· Raise your hand and show your teacher the certificate of completion when you finish.

The “Tasks” list has your to do list, maps, and graphs.





























Your “Journal” is where you will record your data. 





The “Glossary” can help you with vocabulary if you get confused.





The “Toolbox” lets you switch tools to complete each task.





The “Instructions” panel tells you what to do for each task.











