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Locating The Epicenter of An Earthquake Using Triangulation 

Triangulation is one method scientists use to locate the epicenter of an 

earthquake. Seismic recording stations are located all over the world. Data 

from three recording stations are needed to use triangulation. Scientists time 

the arrival of the seismic waves from three recording stations. 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. Recording stations 

closer to the epicenter are going to arrive sooner and this information is 

converted into distance from the station to the earthquake. Using the station 

as the center, circles are drawn with the radius equaling the distance. 

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. 

In order to practice triangulation we will use data from three separate 

earthquakes and locate three epicenters. The chart below shows the distance 

of three separate earthquakes (October 9, October 16, and March 17) from 

each of the recording stations provided on the data map. 

Directions:

1. Tape the data map in the middle of a half a piece of newsprint 

paper (18” x 24”). 

2. Set the compass at the recording station (October 9th data) using 

the distance on the map for the radius to make a complete circle 

(the circle will extend beyond the map onto the newsprint). At Van 

Nuys the radius of the circle is 7.5 mi., Westwood the radius of the 

circle is 8.5 mi., Simi Valley the radius is 4 mi.). Don’t forget the 

map key says that 1cm = 1 mi. 

3. Go over your circles (draw in pencil first) in red marker or crayon. 

4. You will notice that the three circles intersect, which is the 

epicenter of this earthquake. Now, what is the city is closest to the 

epicenter? Write this city on the chart. 

5. Follow these same steps for the October 16
th

 and the March 17
th

earthquakes.



 



LOCATING THE EPICENTER OF AN EARTHQUAKE NOTES

This is a seismograph taken from a seismometer 

• P waves reach the seismometer at a specific location first

• Then follow the S waves. 

• The difference is P and S waves determine the distance from the 

Epicenter. 

• Epicenter is the point where the earthquake occurs directly above the 

focus point. 

• Focus point is where the earthquake actually occurs (where the ground 

releases energy) 



So cal 

Determining The Earthquake Epicenter 

This Earthquake's Seismograms are Below 

Use these three seismograms to estimate the S-P time interval for each of the recording stations. Record your 

measurement for the S-P interval in the box below each seismogram. 

Fresno, CA Seismic Station S-P Interval = seconds  

Las Vegas, NV Seismic Station S-P Interval = seconds  

seconds 

seconds 



So cal 

 Phoenix, AZ Seismic Station S-P Interval = seconds   

Station   

    Seconds    KM 

   Seconds   KM 

  Seconds  KM 
THE EPICENTER OF THE EARTHQUAKE _____________________________________. 

seconds 



So cal 

Recording Station Epicentral Distance (km) S Wave Amplitude 

Fresno, Ca 

Las Vegas, Nv 

Phoenix, Az 

WHAT’S THE MAGNITUDE OF THAT EARTHQUAKE __________.



So Cal 

Locating The Epicenter Of An Earthquake in Southern California
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Determining The Earthquake Epicenter 

This Earthquake's Seismograms are Below 

Use these three seismograms to estimate the S-P time interval for each of the recording 

stations. Record your measurement for the S-P interval in the box below each 

seismogram.  

Eureka, CA Seismic Station S-P Interval = seconds  

Elko, NV Seismic Station S-P Interval = seconds  



No Cal 

Las Vegas, NV Seismic Station S-P Interval = seconds  

Station   

    Seconds    KM 

   Seconds   KM 

  Seconds  KM 
THE EPICENTER OF THE EARTHQUAKE _____________________________________. 



No Cal 

Recording Station Epicentral Distance (km) S Wave Amplitude 

Eureka, Ca 

Elko, Nv 

Las Vegas, Nv 

WHAT’S THE MAGNITUDE OF THAT EARTHQUAKE __________. 



No Cal 

Locating The Epicenter Of An Earthquake in Southern California



Bibliography: 

Materials: 

Class set of Compasses 

Newsprint paper 

3 different colored thin tipped markers 

Overhead transparencies 

Straight edge (rulers) 

Make copies of handouts for students 

Activity #1 – Locating epicenter of 3 different earthquakes 

Activity #2 – Locating the epicenter of earthquakes using seismographs. 

Activity #3 – Locating the Epicenter (reinforcement) using “Virtual Earthquake” 

Software online. 

Novak, Gary. "Virtual Earthquake." Science Course Ware. Online. 1999 

<http://www.sciencecourseware.org/VirtualEarthquake/VQuakeExecute.html> 16 March 

2007. 

Procedure: 2- 3 day lesson plan 

1. Pass out copies of triangulation directions, triangulation map, markers, 

compasses, and newsprint paper to each group of 4-6 students. 

2. Go over notes on how to read a seismograph. 

3. Pass out Southern California triangulation handout packet, compasses, and rulers. 

4. Work with students. 

5. Pass out Northern California triangulation handout packet, compasses and rulers. 

6. Have students work alone. 

7. Give students the opportunity to do the virtual earthquake lab via the website for 

homework.(see website above) 

8. Have student print out a certificate. 

9. Have students do a 5 word poster* and gallery walk.

The End 

* see following page on how to do a 5 word poster 





 
Earthquake Quiz 

(paste into Journal after graded) 

 

The map shows the location of 3 cities:  Fresno, 

Las Vegas, and Phoenix.  Scientists know that an 

Earthquake happened at 8:15 am with an 

Epicenter that was 350 km way from Fresno and 

395 km away from Las Vegas.   

 

 

 

 

 

 

What other information would most help 

scientists determine the epicenter? 

 

A. the distance of Fresno from Las Vegas 

B. the types of seismic waves that reached 

Phoenix 

C. the time at which the seismic waves 

reached Phoenix 

D. the size of the seismic waves that reached 

Phoenix 

 

How do scientists determine the epicenter of an 

earthquake? 

 

A. The scientists located the epicenter by 

finding the area with the most damage. 

B. The scientists locate the epicenter by 

determining the p-wave arrival times at 

several locations. 

C. The scientists locate the epicenter my 

measuring the earthquakes magnitude 

using p-waves and s-waves 

D. The scientists locate the epicenter by 

determining the arrival time of p-waves 

and s-waves from several locations 

 

What kind of waves move inside the earth? 

A. seismic waves 

B. sound waves 

C. air waves 

D. frequency waves 

 

The map shows LA as the epicenter of an 

earthquake.  All four locations have same 

geology.  Which location experienced the most 

damage? 

A. Location A 

B. Location B 

C. Location C  

D. Location D 
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http://tlc.discovery.com/convergence/quakes/interactives/makeaquake.html 
Ground Type 

(circle your choice) 

Prevention Construction 

(circle your choice) 

Magnitude of Earthquake 

(circle your choice) 

 

 
 

 
Conclusion:  Was the ground safe for 

this construction? 

Conclusion:  What would be a better 

choice of construction? 

 

 

 

 

 

Conclusion:  What kind of damage (intensity) 

would this earthquake cause to buildings. 

 

 

 

 

 

What kind of construction is in your region?  What kind of damage to building would occur in your region. 
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Conclusion:  What kind of damage (intensity) 

would this earthquake cause to buildings. 

 

 

 

 

 

What kind of construction is in your region?  What kind of damage to building would occur in your region. 

Region name and # 

 




