** DO NOT Write on this Sheet! **


“Locating the Epicenter of an Earthquake”

Introduction: 

Triangulation is one method scientists use to locate the epicenter of an earthquake. The epicenter is the location at the surface of the Earth that represents the focus inside the Earth where the earthquake originates on a fault line. 

Triangulation requires seismic information from three different recording stations. Seismic recording stations are located all over the world. Scientists time how long it takes seismic waves to reach each recording station. Seismic waves will arrive at recording stations that are close to the epicenter before they reach stations farther away from the epicenter. This information is converted into a length measurement to find the distance from the station to the earthquake. Recall that a radius is the distance halfway across a circle (from its center to its edge!). Using the recording station as the center, circles are now drawn with the radius equaling the distance from the station to the epicenter. The epicenter lies somewhere along this circle, but we need more information to find out its exact location.
Earthquakes can occur at any point on the circle, however, when three separate circles are drawn, the circles will intersect at one point, which represents the epicenter of the earthquake.

Purpose: 

In order to practice triangulation we will use data from three separate earthquakes and locate three epicenters. Table 1 shows the distance of three separate earthquakes from each of the recording stations provided on the data map. Each earthquake is labeled by the date on which it occurred (October 9, October 16, and March 17).

Problem:  Where are epicenters of three separate earthquakes?
Pre-Lab:
(complete sentences!)
1. In your own words, describe what is meant by the process of “triangulation.” _________ __________________________________________________________________ __________________________________________________________________

2. What is the difference between the “focus” of an earthquake and the “epicenter” of an earthquake? _________________________________________________________ __________________________________________________________________
3. What is the “radius” of a circle? _________________________________________ __________________________________________________________________

4. Draw and label a the radius on the circle to the right:


5. When the three circles are drawn, what occurs at the location where they all intersect? __________________________________________________________________ 

Materials:
· Lab Sheet (Do Not Write On!—Class copy!)
· Table 1 & Los Angeles County Map. (Write on this & attach it to your lab write-up!)
· Compass

· Colored Pens

Procedure:
1. Start by locating the epicenter for the October 9th Earthquake.
2. Place the compass at one recording station. (Van Nuys, Westwood, or Simi Valley). Make sure that the clear plastic circle is directly above the recording station dot on your map.
3. Notice that the map key shows us that 1 cm = 1 mile (mi.)

4. Set the length of your compass to “correspond” (match up!) with the distance value for your recording station (Ex: Van Nuys = 7.5 miles = 7.5 cm). 
5. Slide the compass’ red middle piece until one arrow lines up with the correct length. Now hold the clear plastic piece above the recording station dot and place your pencil tip through the correct hole in the sliding red piece. 

BE CAREFUL! THERE ARE TWO HOLES IN THE RED PIECE!
6. Use this corresponding length to trace a circle around the recording station. Make sure that the radius is equal to the corresponding length.
7. Repeat this procedure for the two remaining recording station measurements.

8. Trace over your three circles for the October 9th Earthquake with one colored pen.
9. Locate the city nearest the epicenter. (Recall that the epicenter is located where the three circles intersect!)

10. Repeat steps 1-9 for the data from the other 2 earthquakes (October 16th, & March 17th)

Observations:
Follow the given procedure to locate the cities nearest to the epicenters of each earthquake. Label your Map Worksheet “Observations” and staple it to your lab write-up.
DATA TABLE 1:

(Hint: This Table is also found on your Map Worksheet)
	Recording Station
	October 9th Quake
	October 16th Quake
	March 17th Quake

	Van Nuys
	7.5 mi
	8.5 mi
	4.5 mi

	Westwood
	8.5 mi
	4.0 mi
	8.0 mi

	Simi Valley
	4.0 mi
	8.0 mi
	11.0 mi

	City Nearest to Epicenter
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Analysis and Conclusion

1. Which station was closest to the epicenter of the March 17th Earthquake?___________  __________________________________________________________________

2. Which city probably felt October 16th Earthquake last? Why did you choose this answer? ____________________________________________________________________________________________________________________________________
3. Which earthquake occurred directly along a fault line?_________________________ __________________________________________________________________

4. Why must we use data from at least three recording stations to locate an epicenter? ___ ____________________________________________________________________________________________________________________________________

5. Thinking: Besides proximity (how close something is) to an epicenter, what other factors might contribute to the amount of destruction at a certain location? Give at least 2 examples. __________________________________________________________ __________________________________________________________________
 *








