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Whales and Sound Waves

Time: 12 minutes
Group Size: 10-15 students
Grade Levels: 2nd – 3rd grade
Location: Sahm Marine Education Center (Octo Side)

OVERVIEW OF ACTIVITY

Students will learn about communication and echolocation abilities of whales after examining a dolphin skull, using tuning forks and hydrophones to experiment with sound waves and sound production, and viewing video/sound clips of whales.

PERFORMANCE OBJECTIVES

1. Given access to a model dolphin skull, posters and instructor, students will be able to correctly provide a definition for echolocation and will be able to explain the function of the dolphin’s lower jaw in its ability to echolocate.
1. Given access to hydrophones, tuning forks, and instructor, students will observe and hear vibrating objects make sound in water.  
1. Given access to the Whale Sound Video and after seeing and hearing the different whale sounds, students will be able to identify the animals by their sound alone.  

CHALLENGE

Discover how whales communicate and how toothed whales specifically use echolocation to help them find food and gather information about their surroundings. 

MATERIALS

· Tuning forks
· Striking board surface for tuning forks
· Forks, ½ suspended between two pieces of string
· One pan of water
· Two hydrophone and external speaker hook-ups
· Table to set up outside of theatre
· Lab top
· DVD of cetacean sound/video files
· Bottlenose dolphin skull
· Poster explaining echolocation
· Poster showing odontocetes and mysticetes
· Towels
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ADVANCE PREPARATION

1. Set up an extra table in the classroom.
1. Fill trays with water and test hydrophone speakers to make sure that they are working, and that the volume level is appropriate.
1. Unravel the strings on the forks and set them on the table.
1. Set out the dolphin skull on the table and the corresponding echolocation and cetacean posters.
Cue up the video and make sure that the VCR and DVD players are ready and working.  Check the volume level of the players.

PROCEDURE

Engage:  
1. Does sound travel underwater?  Can whales hear sounds like you and I can?  Do whales make sounds?  Do you think you could identify the type of whale from the sounds they make?
Explore and Explain:  
2. All whales use sound to communicate, and toothed whales use echolocation to help them find their food and gather information about their surroundings.  We are going to learn how whales make sounds, how they hear sounds, and how they use this information to find food.
3. Do sound waves travel underwater?  Strike the tuning fork and place it in the tray of water—listen to the sound waves the hydrophone picks up. Explain that sound produces vibrations that travel in waves through the environment, and that water is a better conductor than air for sound waves.  Have they ever tried to talk or scream at a friend while underwater in a swimming pool?  After you strike the tuning fork, have students observe the ripples created on the surface of the water as you put the tuning fork in—these are vibrations caused by sound!
4. Have students place their fingers by their ears and open and close their jaw—can they feel their lower jaw moving?  Now have them work with a partner and use the fork on the string—loop the string around their fingers and place next to ears again.  Students should bend forward so that the fork swings freely and does not touch their clothing or person.  Their partners should gently tap the forks with the tuning fork to initiate sound, and then switch places.
5. Show students the echolocation poster and the dolphin skull.  Explain how the dolphin uses its nasal passages to produce sound, which then travels through a fatty organ called the melon, which focuses and directs the sound.  The sound waves travel out until they hit an object, and then they “bounce” back, just like a SONAR reading.  The dolphin absorbs the sound waves through its hollow lower jaw, and then uses these sound waves to get a “picture” of its surroundings and hunt for fish. 
6. Explain that many toothed whales use echolocation to hunt, and all species use sound to communicate.  Put on the video of whale vocalizations using a lab top.   Stop the video after the image and audio part of tape.  Have students point out differences in the sounds they hear—do different species sound different?  Do you think whales can be identified by just their sound?  Would that be a good way to tell when whales are around since we cannot see them underwater?  Let’s see if you can identify the whales we just heard by only hearing them.   Turn on the second part of the video with just the audio, no whale images.  See if they can identify the whales by sound.  



Evaluate:   
1. How many different types of vocalizations are there?  Why might a whale use a particular sound to surprise prey, a particular sound to hunt, and a different sound to communicate to another whale?  Are there different pitches?  Does the Humpback sound different from the Common Dolphin?  
2. How do toothed whales use sound to hunt? (Whales produce sounds that travel out in waves ahead of them.  When the sound wave encounters an object, it “bounces back” and the whale can determine what the object is, and how far away it is by how long the sound wave took to come back, and how the sound waves have been modified by contact with that object (i.e., a returning sound wave that “bounced” off a fish would sound different than a sound wave that “bounced” off of a rock or the hull of a boat.)
3. How does the whale produce the sound? (Many scientists believe that toothed whales produce sounds by squeezing and contracting their nasal passages (imagine filling a balloon, and then letting the air squeeze out the opening).  These sound waves then travel through the melon, a fatty organ in the head of the dolphin that focuses the sound and sends it out in a straight path, like the beam from a flashlight).  After “bouncing” off an object, the sound waves travel back through the whale’s hollow lower jaw and the sound is received in the ears of the whale, giving it information about its surroundings.  The whale doesn’t just send out one sound wave—it is constantly sending out and receiving many, many sound waves all the time.)

Extend:  
1. Whales are mammals like us, but they have adapted in different ways to their environment.  Vision is not as effective underwater as it is for us on land, so whales have adapted to use sound waves as an important tool to hunt, communicate and survive in the ocean.  Sound is made by vibrating objects, and travels in waves, both underwater and in the air!   People can identify whales by just their sound. 
Instructor Self-Evaluation
1.  Were the students engaged and attentive throughout the station?  Did they understand my explanations, and could they respond correctly to my questions?
2.   Did all the equipment work properly?  Had everything been set up properly?
1. At the end of the station, could students correctly define echolocation and describe sound waves as vibrations that travel through a medium?
1. At the end of the station, could students identify the importance of the lower jaw on the dolphin skull, and point out approximate locations for the nasal sacs and melon, and explain their role in echolocation?
1. The next time I teach this lab, what changes can I make to improve my teaching at this station? 

BACKGROUND INFO
Additional Resources:
· https://oceanservice.noaa.gov/facts/sound.html
· https://dosits.org/science/sounds-in-the-sea/how-does-sound-in-air-differ-from-sound-in-water/
· https://oceanexplorer.noaa.gov/explorations/sound01/background/acoustics/acoustics.html
· https://oceanservice.noaa.gov/facts/whalesounds.html
· https://www.nationalgeographic.com.au/science/blue-whales-and-communication.aspx
· https://us.whales.org/2018/07/03/noise-pollution-chronically-stresses-whales-and-dolphins/
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