
Seismic Wave Background

WHAT IS A SEISMIC WAVE?
Seismic waves are vibrations that travel through Earth. They may be caused naturally by 
earthquakes or artificially by explosions. When you look at a seismogram (the reading on a 
seismograph) the wiggles you see show that the ground is being, or was, vibrated by seismic 
waves. (PICTURE)

What makes seismic waves different from each other?
Seismic waves can be distinguished by a number of properties including the speed the waves 
travel, the direction that the waves move particles as they pass by, where and where they don't 
go.

What are the four types of seismic waves? 
(GET A PICTURE OF EACH OR FIND A PICTURE WITH ALL FOUR)

• Compressional or P: primary wave-the first to arrive. Travel through solid, liquids, and          
gases. 

• Transverse or S: secondary/shear wave. Travel slower than P waves but they still          
move quickly. They travel slower in loose sediment (rock) and faster near the base of 
Earth's mantle.

• Love- A surface wave that causes rock particles to move with a side-to-side motion          
perpendicular to the direction of an earthquake's main direction. Travel faster than 
Rayleigh waves but slower than P or S waves. Also called L wave.

• Rayleigh- A surface wave causing the ground to shake in an elliptical (circular/oval)          
motion, with no transverse, or perpendicular, motion.

What are body waves and surface waves?
P and S waves are called body waves because they travel through the body of Earth. The 
Love waves and Rayleigh waves are called surface waves because they the travel along 
Earth's surface and their amplitude decreases with depth into Earth. (PICTURE SHOWING 
BOTH)

How do seismic waves travel in an earthquake?
Seismic waves are vibrations that carry energy from the source of the shaking outward in all 
directions. (PICTURE)  You can picture this by thinking about circular waves that spread over 
the surface of a pond when a stone is thrown into the water. An earthquake is a more 
complicated process.

An earthquake sends P and S waves in all directions. The interaction of the P and S waves 
with Earth's surface produces surface waves. Earthquakes create larger S-waves than P-
waves and much of the damage close to an earthquake is the result of strong shaking caused 
by S-waves. (PICTURE)

At farther distances the amplitude of the seismic waves decreases as the energy released by 
the earthquake spreads out. As the waves get further away from the earthquake, the different 
types separate because P, S, and surface waves travel at different speeds. So, if there is an 
earthquake somewhere, the first waves that arrive at a location are P-waves.  The gap in P-
wave and S-wave arrival gives seismologists a first estimate of the distance to the earthquake. 
(PICTURE OF SOMETHING FROM THIS PARAGRAPH)


