
E X E R C I S E

Earthquakes and Earth's Interior

Almost all of Earth lies beneath us, yet its accessibility to
direct examination is limited. Therefore, one of the most
difficult problems faced by Earth scientists is determin
ing the physical properties of Earth's interior. The
branch of Earth science called seismology combines
mathematics and physics to explain the nature of earth
quakes and how they can be used to gather information
about Earth beyond our view. This exercise introduces
some of the techniques that are used by seismologists to
determine the location of an earthquake and to investi
gate the structure of Earth's interior.

Objectives
After you have completed this exercise, you should be
able to:

1. Examine an earthquake seismogram and recog
nize the P waves, S waves, and surface waves.

2. Use a seismogram and travel-time graph to de
termine how far a seismic station is from the epi
center of an earthquake.

3. Determine the actual time that an earthquake oc
curred using a seismogram and travel-time graph.

4. Locate the epicenter of an earthquake by plotting
seismic data from three seismic stations.

5. Explain how earthquakes are used to determine
the structure of Earth's interior.

6. List the name, depth, composition, and state of
matter of each of Earth's interior zones.

7. Describe the temperature gradient of the upper
Earth.

8. Explain why Earth scientists think that the as-
thenosphere consists of partly melted, plastic
material at a depth of about 100 kilometers.

9. Explain how earthquakes and Earth's temperature
gradient have been used to explain the fact that
large, rigid slabs of the lithosphere are descending
into the mantle at various locations on Earth.
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Figure 8.1 Earthquake focus and epicenter. The focus is the zone
within Earth where the initial displacement occurs. The epicenter is
the surface location directly above the focus.

Materials
calculator
drawing compass
Materials Supplied by Your Instructor
atlas or wall map

Terms

colored pencils
ruler

seismology
lithosphere
focus

P wave
S wave
surface wave

asthcnosphere
mantle
outer core

seismic wave
seismograph
seismogram

amplitude
period
epicenter

inner core
geothermal gradient
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