
Name______________________. 

 

October 1, 2009. 

 

 

The Nature of Sound (and Elephant Feet) 
 

 

 

 

 

 

 

 

 

Part One: 

 

a) Sound cannot travel through a _______________, it requires a 

______________ to get from one place to another.   

 

b) ______________ is a wave which is created by vibrating objects and 

propagated through a medium from one location to another.   

 

c) Sound is an example of a ___________________ wave, which means that 

the individual particles of the medium are moving in a direction parallel to 

the energy transport.  Since a sound wave is a disturbance which is 

transported through a medium via ________________ interaction, sound is 

also characterized as a ___________________ wave.   

 

d) As I speak to you, vibrations of sound waves create compressions and 

rarefactions within the air.  The compressions are areas of ____________ 

pressure, and the rarefactions are areas of _____________ pressure. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Part Two: 

 

e) The _________________ of a wave refers to how often the particles of the 

medium vibrate when a wave passes through.   

 

f) The sensation of frequencies is commonly referred to as the ____________ 

of a sound.  A high pitch corresponds to a ____________ frequency sound 

wave and a low pitch corresponds to a _____________ frequency sound 

wave.   

 

g) A _______________ is capable of detecting sound waves within a wide 

range of frequencies, ranging between approximately 20 to 20,000 Hz.  

Hertz (or Hz) is unit we use to measure frequency.  If my tuning fork vibrates 

at a frequency of 256 Hz, there will be 256 vibrations per 

_________________. 

 

h) Any sound below the audible range of hearing (less than ~20 Hz) is 

known as _____________________.  Any sound above the audible range of 

hearing (greater than ~20,000 Hz) is known as ______________________. 

  

i)  The ______________ the molecules in a medium are to each other, the 

________________ the sound will travel and the ________________ the wave 

will “sound”.    
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Part Three: The Secret Sense of Elephants 
 

 
 

 
……..If I were to ask you why elephants are extraordinarily good at listening, how 

would you answer?  Wouldn’t the first thing to come to mind be their incredibly 

large ears?  Although it is true that an elephant can hear an awful lot by putting 

its ears out, the answer to my question is a bit more complicated.  Elephants are 

ultimate sound-perceiving organisms largely due to the nature of their feet!   

 

Elephants listen to airborne (acoustic) sounds buy perking their ears and orienting 

toward the source of the sound.  Recently scientists began noticing a very 

puzzling behavior: several elephants would freeze, simultaneously, often in mid-

stride, and they would press their front feet into the ground.  Sometimes they roll 

a foot forward so that their toenails touched the ground.  At other times, they 

would lift one of their legs.   

 

What is happening here?   

Infrasound, or low-frequency, elephant vocalizations below the threshold of 

human hearing travel through the ground in the same waveform as they do in 

the air.  This ground vocalization has the potential of traveling further than the 

airborne vocalization as there is no outer limit to how far sound can travel 

through the earth.   

 
There are two ways elephants “hear” sound waves traveling through the ground: 

 Elephants feel the sound wave through their feet and trunks using 

something called a somatosensory pathway.  Their feet and trunks have a 

large number of specialized cells that can detect vibrations.  These cells 

can help transmit these vibrations to the brain. 



 Elephants also detect sound waves in the ground through their toenails!  

The vibration travels up the bone and into the middle ear where it vibrates 

the middle ear bones, just as an acoustic sound would.  This is called a 

bone conduction pathway. 

 

 

Elephants also have anatomical adaptations to help them 'hear' these ground-

borne vocalizations:  

 Elephants have an acoustically-designed foot, with a thick fat pad that 

perhaps helps in the transmission or conduction of vibrations. 

 They can also close their middle ear canal, forming a closed acoustic 

tube which enhances bone conduction and blocks out acoustic sound, 

helping the elephant focus on the vibration pathway. 

Because of their incredible “listening” anatomy, elephants can 

communicate over distances of 50 kilometers! 
________________________________________________________________________ 

::::::::::::::::::::: : :   :   :   :      :         :           :         :     :     :   :  : : :  : ::::::::::::::::::::::::::::::::: 

 

For homework complete one of the following assignments:   

1:  Design your own animal with a special adaptation(s) for producing or 

detecting (or both) sound.  Draw your creature and write a paragraph or 

two about it using at least four of the sound vocabulary words covered in 

Parts 1 & 2 of this lesson. 

*Or* 

2:  Research another animal that can perceive sound outside of the 

human range of hearing.  Write 2-3 paragraphs about this animal using at 

least five of the sound vocabulary words covered in Parts 1 & 2 of this 

lesson. 

 

 


