Q Earth Science Name:
@ LAB #20: EARTHQUAKE EPICENTER Date:

Earthquake Epicenter Lab #20

Discussion: Geologists who study earthquakes are called seismologists. When an earthquake occurs,
seismologists receive data from stations across the country that gives the arrival times of pressure waves
(P-waves) and shear waves (S-waves or secondary waves). Data from at least three stations allows
seismologists to determine the exact location of the earthquake epicenter.

Objectives: Use page 7 of the PS/ESRT to determine lag times
between P-waves and S-waves, determine distance from a
station to the epicenter, determine the location of an epicenter .. | /
using triangulation, and to determine the time the earthquake ~
occurred.

Purpose: Use lag times to determine the location of the epicenter AR
of an earthquake. RO ™

Hypothesis: Because P-waves and S-waves travel at different el
rates, it is possible to calculate the distance to an earthquake ' ‘
epicenter using lag times. Given distances from three stations,
the location of the epicenter can be determined.

Theory: Earthquakes .
Materials: pencil compass PS/ESRT (pg 11)
Method:
Part |
1. On the table for Earthquake 1, determine the lag time (difference between arrival times of the P-waves
and S-waves for each city and record your answer on the table.
2. Use the chart on your PS/ESRT page 11 to determine the distance to the epicenter from each city and
record your answers on the table.
3. Use the chart on your PS/ESRT page 11 to determine the travel time for both the P-wave and the
S-wave and record your answers on the table.

4. Calculate the time the earthquake occurred and record your answer for each city on your table. The
times should be the same within experimental error.

5. On the map, use your compass to draw circles around each station with a radius equal to the distance to
the epicenter. The point where all three circles intersect should be the location of the epicenter.

Earthquake 1 — USA

Lag Distance Timeto | Timeto Time of
Time P S Occurrence

City P Arrival | S Arrival

Houston 12:30:15 12:34:15

Denver 12:28:35 12:31:22

Seattle 12:28:15 | 12:30:40







Part 11

Earthquake 2 — Africa
City P Arrival | S Arrival L_ag Distance Timeto | Timeto Time of
Time P S Occurrence
Station A | 6:24:00 6:28:40
Station B | 6:25:50 6:32:00
Station C | 6:23:45 6:28:10
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Conclusions:
1. Add aP oran S next to each word or phrase to identify it as a P-wave or an S-wave.

arrives 1% shear push-pull primary
arrives 2" secondary compression
travels through solid, liquid, or gas travels through solid only

particles move at right angles to the direction the wave is moving
2. Describe the difference between a focus and an epicenter of an earthquake.

Questions 3 through 6 refer to Earthquake 1

3. What is the approximate location of the epicenter of the earthquake (what cities are nearby)?

4. Using the scale, determine how far, in kilometers, the epicenter is from the closest city.

5. Which city (Houston, Denver, or Seattle) had the fastest P-wave travel time?

Which of these cities was closest to the epicenter?

Describe the relationship between distance to the epicenter and P-wave travel time.

6. List the three cities in order of the first to detect the earthquake to last to detect the earthquake.

7. Explain why it is necessary to know the distance from at least three stations to detect the location of an
epicenter.

8. What happens to the lag time between S-waves and P-waves as the distance to the epicenter increases?




