
Grade 4 Unit 4 Lesson 3 

Whale 
Song 

Presenter
Presentation Notes
Animals that live in the ocean depend on their sense of hearing for survival.  This presentation will discuss the properties of sound in the water and then describe some of the sounds that cetaceans make.  The second half of this presentation will cover humpback whale song and includes some sound clips.



Sound Travels  
Faster in Water Than in Air 

Presenter
Presentation Notes
Engines from boats make a lot of noise.  Because water and air have different properties, sound travels differently in water than it does in air.  Note how in the picture above, the sound from the boat’s engine reaches the whale in the water much faster than it reaches the boy on the beach. This is because sound travels faster in water than air. 



Odontocetes Echolocate 

Presenter
Presentation Notes
Odontocetes, such as dolphins, send sounds such as clicks and whistles into the ocean.  The sound waves travel through the water, strike an object, and bounce back (echo) to the animal.  This is called echolocation.  



Odontocetes Echolocate 

Cool,  
a boat! 

Presenter
Presentation Notes
Odontocetes, such as dolphins, send sounds such as clicks and whistles into the ocean.  The sound waves travel through the water, strike an object, and bounce back (echo) to the animal.  This is called echolocation.  



Sounds Aid in Feeding 

Presenter
Presentation Notes
Cetaceans depend on their sense of hearing for survival in their aquatic environment.  Sounds help whales to feed, avoid danger, locate other whales, and navigate.  In the picture above, a killer whale uses echolocation to find dinner.



Sounds Aid in Feeding 

 

Yum!  A sea lion! 

Presenter
Presentation Notes
Cetaceans depend on their sense of hearing for survival in their aquatic environment.  Sounds help whales to feed, avoid danger, locate other whales, and navigate.  In the picture above, a killer whale uses echolocation to find dinner.



Sounds Also Aid in 
Avoiding Predators 

Presenter
Presentation Notes
Cetaceans depend on their sense of hearing for survival in their aquatic environment.  Marine mammals can detect the sounds that other animals make.  In the picture above, gray whales recognize the calls of a predator, the killer whale.



Sounds Also Aid in 
Avoiding Predators 

 

Let’s get out  
of here! 

Presenter
Presentation Notes
Cetaceans depend on their sense of hearing for survival in their aquatic environment.  Marine mammals can detect the sounds that other animals make.  In the picture above, gray whales recognize the calls of a predator, the killer whale.



Humpbacks Sing  
Myterious Songs 

Presenter
Presentation Notes
Have you ever been swimming in the ocean and heard whale song through the water?  You were probably hearing humpback whales sing.  Humpback whales are famous for their mysterious song.  No one knows exactly why they sing or what the song means.  



Humpbacks Sing  
Myterious Songs 

What is that 
mysterious 

sound? 

Presenter
Presentation Notes
Have you ever been swimming in the ocean and heard whale song through the water?  You were probably hearing humpback whales sing.  Humpback whales are famous for their mysterious song.  No one knows exactly why they sing or what the song means.  



Whales Communicate 
with Other Whales with Sound 

Presenter
Presentation Notes
The sounds of humpback whale song are probably some means of communication. Many people believe that males sing to attract females.  However, any time a singer has been approached by another whale, the joiner has always been a male.



People Have Vocal Cords 
Whales Do NOT 

Presenter
Presentation Notes
When we speak or sing, the vibrations in our vocal cords create sound waves.  Can you feel your vocal cords vibrate when you say “humpback whale?”  Humpback whales produce song and other sounds by pushing air through tubes and chambers in their respiratory system.  They do not have vocal cords.



Who?  Where? 

Presenter
Presentation Notes
Only adult male humpback whales sing.  While females and calves make different social sounds, they do not sing.  Many whales sing with their heads pointed downward at a 45 degree angle.  No on knows exactly why singers do this, but we know that not all whales sing like this.  It is even possible for a whale to be singing while it is traveling!  



Who?  Where? 
Only Males Sing 

Presenter
Presentation Notes
Only adult male humpback whales sing.  While females and calves make different social sounds, they do not sing.  Many whales sing with their heads pointed downward at a 45 degree angle.  No on knows exactly why singers do this, but we know that not all whales sing like this.  It is even possible for a whale to be singing while it is traveling!  



Who?  Where? 
Only Males Sing 

45° 

Presenter
Presentation Notes
Only adult male humpback whales sing.  While females and calves make different social sounds, they do not sing.  Many whales sing with their heads pointed downward at a 45 degree angle.  No on knows exactly why singers do this, but we know that not all whales sing like this.  It is even possible for a whale to be singing while it is traveling!  



Who?  Where? 
Only Males Sing 

45° 

Breeding Grounds 

Presenter
Presentation Notes
While song is occasionally heard on the feeding grounds or during migration, humpback whales primarily sing on the breeding grounds.  The breeding grounds in the North Pacific are in Japan, Hawaii, and Mexico. 



Scientists Record Whale Song 

Presenter
Presentation Notes
Whale song was first recorded by the United State Navy in the 1950s.  It was then first described by scientists in 1971.  Now, scientists continue listen to and record whale songs with underwater microphones called hydrophones.  This is demonstrated in the image above, with the red circles representing individual hydrophones.  



Scientists Analyze Song  
with Spectrographs 

Presenter
Presentation Notes
Scientists record humpback whale song in the field, then bring the recordings inside where they are then played on a computer.  Special sound editing programs then display the song as a picture.  This picture is called a spectrograph.  Scientists look at and compare spectrographs to note patterns and changes in the song sounds.  The photo above shows a spectrograph of some humpback whale song sounds (in purple, pink,yellow, and orange).  



Song Sounds 

Presenter
Presentation Notes
Click on the speaker icon to hear a clip of a humpback whale song recording.  Follow the spectrograph to see what the sounds look like.  Scientists study humpback whale song to learn more about how and why whales communicate in the breeding ground.  Studying whale song is also useful to learn more about population distribution, interactions between whales, migration, and the effects of human noise pollution.



Song Structure 

Unit Phrase Theme 

Presenter
Presentation Notes
Humpback whale song can be broken down into units, phrases, and themes.  The unit is the smallest part of song.  Several units together make a phrase, then combinations and repetitions of phrases make a theme.  Take a look at the spectrograph above and follow it as you listen to the recording.  



Song Changes Over Time 

Presenter
Presentation Notes
Humpback whale song is also slowly changing over the course of a season.  All whales pick up on this change so they are singing the same song as it evolves.  At the end of the mating/calving season, the whales migrate to the feeding grounds, where they do not sing.  Then, when they migrate back down to the mating/calving grounds, they pick up where they left off in the song from the previous season!  Click on the speaker icon to hear some more song.



People Cause Noise Pollution 

This noise 
is confusing! 

Presenter
Presentation Notes
Activities of people cause underwater noise pollution.  Large ships or off-shore oil drilling rigs can affect the hearing capabilities of marine animals in the area.  Click on the sound icon to hear SONAR pings from the Navy.  



The End 

Thank you 
very much. 
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