
 

Copyright © Glencoe/McGraw-Hill, a division of The McGraw-Hill Companies, Inc. 

Chapter 14  Vibrations and Waves 

1 

 

 

EARTHQUAKE WAVE VELOCITIES � � � � � � � � � � 	 
 � � � �  � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � 	 � � � � � 	 � � � � � � � � 	 � � � 	 � � � � � 	 �� � � � � � 	 � � � � � 	 � � � � � � � � 	 � 	 � � � � � 	 � � 
 � � 
 � � � � � 	 � � � � � 	 � � � � � 	 � � 
 � � � �  � � � � � � 
 � 	 � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � 	 � 	 � 	 � � � � � � � � � � � � � � � 	  � � � � � 	 � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � �  � � �  � � 	 � 	 � 	 � � � � � � � � � � � � � �  � � � � � � �	 � � � � � � � � �  � � � �� � � � � 	 � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � 	 � �  � � � � � � � � � 	 � � � � � � � � � � � � � � �  � � � � 	 � � � � � � 	 � � � � � 
 � 	 	 � � � � � � � � � � � � � ! � � � � � � " � �  � � # � � � � � � � 	  � � 
 � 	 � � � � � � � � � � � � � � � � � � � � � � �	 � � � � � � � � � � � �  � � � � 	 � � � � � � � � � � � 	 � � � � � � �  � � � 	 � 	 � � � � � � � � � � � � � 
 � � � � �  � � 	 � � �  � � � 	 � � �
 � � 	 	 � � � � � � � � � � � � � 	 � � � �  � � �  � � � 	 � 	 � � � � � � 	 � �  
 � � 
 � � � � � 	 � � � � � � �  � � � � �  � � � � � � �� �  � � � 	 � 	 � � � � � � � �  � � � � 	 � $ � � � � � � � � � � � � � � � � � � � �  �  � � 
 � 	 � � � � � � 	 � � � � � � � � � � % � �  � � � � � 	� � � � � � 
 � � � 	 � � � � � � � � � � � � � � � � � � �  � � � � � � 	 � � � � �  � � � 	 � 	 � � � � � � � � � 	 	 � � � � � � � � �� � � 
 � � � � � � �

& '
 ( ) * + , - . / ) 0 * , 1 2 - 3 ) 1 2 4 5 . 6 2 7 8 9 - . :; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;< '
 ( ) * + , - . / ) = * , 1 2 - 3 ) 1 2 4 5 . 6 2 7 8 9 - . :; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;> '
 ? 6 , . 6 , @ @ 2 5 - . ) = * , 1 2 - , @ @ 8 ) A 4 3 , . 2 B C D E F F G 3 H 2 B ) * I , 8 . 6 J - - 9 8 + , 7 2 : ? 6 C :; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;

14 

Approx 6 - 7 km/s.   which is 6,000 - 7,000 m/s

Approx 3 - 4 km/s.   which is 3,000 - 4,000 m/s

S-waves do not travel deeper than 2,900 km below the surface because S waves can only travel through solid rock (the crust).  The outer core of the earth is composed of molten rock, and thus S-waves are prevented from traveling in or through the outer core.  This is shown on the graph because the S-wave only travels through the crust and mantle and stops at the depth of the outer core.    
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P-waves move significantly more slowly in molten rock than through solid rock.  The graph shows a distinct decrease in P-wave speed (velocity) approx. 2900 km below the surface where P-waves slow by about 6 km/s.  This sharp decrease in speed indicates a sudden transition from solid rock to molten rock.

Approx. 5000 km below the surface, there is a sharp increase in the speed of P-waves, which indicated a compositional transition to a medium through which P-waves move faster.  P-waves move faster in solid rock, and thus it is thought the inner core is solid.

In order to reach the inner core, S-waves would have to travel through the outer core, which is composed of molten rock.  S-waves cannot travel through molten rock and this cannot reach the inner core.

The transition from the mantle to the outer core is probably more distinct than the transition from the outer core to the inner core.  This is because there is a large and distinct break in the P-wave velocities at the boundary between the mantle and the outer core. There is no break in P-wave velocities at the boundary between the outer and inner core, only a steep increase in wave velocity.  
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