Echolocation and SONAR 
Speed of Sound
Name: _____________________
Echos


Quick fact: Dolphins can make out an echo only 15 feet from an object. The speed of sound in water is 4.5 times faster so the echo is 4.5 times sooner!!
Speed of Sound

1.  Why do you think you can see fireworks before you hear the boom?
Stand the farthest point from your instructor and listen while your instructor hits a metal post with a rock. We will be set up 200 yards apart – that’s two football fields.
2. Do you hear the sound at the same time that you see the rock hit the post?

3.  Why do you think this is?

4.  How can you tell how far away lightening is?

5.  The speed of sound in air in Colorado is about 750 miles per hour.  Calculate how many seconds it takes sound to travel 1 mile (time = distance / speed).  
Identification from a distance
Move halfway towards your instructor (100 yards away).  At this distance – using echolocation - a dolphin can identify small fish (6 inches in length) and some bats can identify a certain type of moth (1.25 inch wingspan).  
6.  Identify the objects Dr. Adams is holding up and fill in your best guess, even if it’s just the color. Circle the object when you “know” you have it figured out. For example at 40 yards if you figured out that one object is a fish.  In the 40 yard column circle the word fish.

Once you’ve seen all 7 objects, move up to the next marker which will be 80 yards. Identify the 7 objects again. Etc…
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Quick Facts:  
A bat can identify a mosquito within 15 feet!  
Speed of Sound in a Solid

Stations (visit in any order)

A. Go to the railing between the parking lot and Bishop Lehr.  Put your ear on the end of the bar while a classmate hits the other end with a rock.  Everyone in the group should take turns listening.

1. Describe what you hear.  How does the sound in the railing compare to the sound in the air?

2. Do you hear the sound in the railing at the exact same moment as you hear it in the air? How about when you hear each sound (in railing and in air) compared to when you see the strike?
B. Go to the black fence along the North side of the big field.  Choose various distances along the fence to put your ear and listen/watch as your classmate hits the railing. Everyone should take a turn listening.

1.  How does the sound that travels in the railing change as you move further from the striker? (Loudness, pitch/frequency, quality, other?)

Fun Fact:  Did you know that elephant babies often hang out up to a mile or so from their moms?  Elephants can communicate reliably up to a mile and a half apart and they can tell how far away the other elephant is by the frequency range (pitches) of sound!  For example, if two elephants are close together, all sounds from low to high will be heard.  If they are very far apart, only the high parts of the sound that was made will make it to the listener.
C. Go to the old tennis court.  Experiment with hearing sound travel along the fence while you watch the striker. 
1. Explain what you hear in the fence compared to in the air and compared to when you see the strike.
Fun Fact:  Our minds are used to “making sense of” the delay between sight and sound and reasonably short distances.  Did you notice that the sound in the fence seemed like it happened just before the strike?

Another perception is when there is a delay between strike and sound in the fence, it often sounds like the sound in air comes from another direction like an echo.  Our minds are used to delays being caused by echoes!

Extension: Fish finding Game
Two groups will combine for this activity for a total of 8- 10 people.  
Have one person be the dolphin, four people will be objects and three will be fish.  
· The dolphin must keep their eyes closed (no cheating!!).  
· Objects are to lay, sit or stand in one place.  
· Fish move around slowly winding in and out of objects.  
The dolphin tries to locate a fish.  
· The dolphin makes a sound, “beep” and any object or fish in front of the dolphin is required to respond.  
· objects will say, “object”, and

· Fish will say, “fish”.

Once the dolphin touches a fish, that fish becomes the dolphin. 
(Optional Idea: If the dolphin is having trouble locating fish or if the fish are misbehaving, have the fish move one step per beep or simply have them stand still)
7. What can the dolphin do to make their job of fish finding easier?
8. Does it help if they beep more often?
