ES 104 Laboratory # 3 [Week 4]
EARTHQUAKES:
Epicenter Determination, Seismic Waves, and Hazards
1 Introduction

Earthquakes are vibrations of the Earth caused by large releases of energy that accompany volcanic eruptions, explosions, and movements of the Earth's crust along fault lines.  The earthquake vibrations are waves of energy that radiate through the Earth away from the focus.  These waves of energy can be recorded on a seismograph, which produces a recording called a seismogram.  Seismographs record the two types of body waves: Primary waves (P-waves) and Secondary waves (S-waves).  They also detect Surface waves called Love waves (L-waves) and Rayleigh waves (R-waves).

Travel-time curves are graphs that indicate how long it takes each type of seismic wave to travel a distance measured on the Earth's surface.  The difference between the S-wave arrival time and the P-wave arrival time corresponds to the distance of the seismograph station from the earthquake focus.  This time difference can be converted easily into distance using the travel-time curves (Figure 2).

1 Goals and Objectives

· Learn to locate an earthquake epicenter using p-wave and s-wave arrival time differences and travel time curves.

· Describe the relation between earthquakes, volcanoes, and plate boundaries.
· Understand earthquake-induced liquefaction and landslide hazards and how they relate to site geology.
· Know the essential components of a seismometer and how seismometers record earthquakes.

Useful Websites

· http://quake.wr.usgs.gov/info/1906/got_seismogram_lp.html
· http://www.jclahr.com/science/earth_science/tabletop/earthshaking
· http://www.sciencecourseware.org/VirtualEarthquake/VQuakeExecute.html
· http://www.imsa.edu/programs/e2k/brazzle/E2Kcurr/Quakes/Virtual/VirtualObjectives.html

Name_____________________________________

Lab day ______Lab Time_____________________

Pre-lab Questions – Complete these questions before coming to lab.

Briefly define the following key words.

1. Earthquake

2. Primary Wave

3. Secondary Wave

4. Epicenter

5. Richter scale

6. Tsunami

Question for Thought—write a few sentences to explain:
7. How do earthquakes relate to plate tectonics?

The epicenter of an earthquake is the point on the Earth's surface at or above the earthquake's focus.  In this exercise, you will determine the location of the epicenter of an earthquake that was recorded on seismograms at three different locations (Figure 1).

