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SONAR – Using Waves to Map the Ocean Floor
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Name of Student: _____________________________

Date: _____________

Background Information:  

The term sonar is an American term first used during World War II; it is an acronym for SOund Navigation And Ranging.  Lewis Nixon invented the first sonar type listening device in 1906, as a way of detecting icebergs.  It was in 1915 that sonar units were first installed in submarines.  The British first named the instrument ASDICS, which stood for Anti – Submarine Detection investigation Committee.  The interest in sonar increased during World War I when there was a need to be able to detect enemy submarines.  These first sonar devises were passive listening devices because no signals were sent out.  By the year 1918, both Britain and the United States had built active systems.  In active sonar’s, signals are both sent out through a wave projector and received through a wave receiver on both sides of the signal path.  These inventions, the acoustic transducer and efficient acoustic projectors, made more advanced forms of sonar possible.  

An ECHO is something you experience all the time.  If you shout into well or a canyon, the echo comes back a moment later.  The echo occurs because some of the sounds waves in your shout reflect off a surface (either water at the bottom of the well or the canyon wall on the far side) and travel back to your ears.  The length of time between the moment you shout and the moment you hear the echo is determined by the distance between you and the surface that creates the echo.  A sonar machine is an instrument designed to transmit ultrasonic sound waves and receive the reflected sounds waves (echoes) back.  These ultrasonic waves are transmitted in a frequency range of 20,000 – 100,000 Hz.  
Sonar is a system that uses these transmitted and reflected underwater sound waves to detect and locate submerged objects or measure distances underwater.  Sonar machines are commonly used in submarines, on surface ships to construct maps of the ocean floor and detect mines, in commercial fishing and for diving safety.  Sonar on board ship sends sound vibrations down from the ocean surface.  The vibrations strike the ocean floor and are reflected back to the surface. These reflected vibrations are received and are recorded by the sonar equipment.  The distance to the ocean floor can then be calculated using the equation D = T x V. 

Where D represents the distance to the ocean floor; T represents the time required for the vibrations to leave the sonar at the surface, reflect from the ocean floor, and return to the sonar receiver at the surface; and V is the velocity of sound wave in ocean water which is approximately 1500 m / s.

Problem:

Based on your knowledge of wave reflection and the fact that the approximate speed of sound in ocean water is 1500 m / s, you will use collected sonar readings to construct a simple sea-floor profile.  The collected sonar readings are given in the table below.  Assume that these readings were taken from ship traveling at a steady rate of speed.  Sonar equipment on board that ship recorded values for reflected sonar waves at regular intervals, which are represented by the location point in the table.  

Materials:  

Listed time data

Calculator

Procedure:

Write your procedure in the form of a well constructed paragraph.

Data:

	Location
	Time in Seconds
	Distance in Meters

	     A
	           3
	

	     B
	           2.5
	

	     C
	           4 
	

	     D
	           4.5
	

	     E
	           7
	

	     F 
	           6
	

	     G
	           6.5
	

	     H
	           5
	

	     I
	           3
	

	     J
	           3.5
	

	     K
	           2
	

	     L
	           1.5
	


Once you have calculated all the distances, complete a sea – floor profile in the space below, using a scale of 1 cm = 1000 m.
Water Surface

A         B         C         D         E         F         G         H         I         J         K         L

Conclusion:

Explain how radar detectors and sonar equipment are similar and how they are different.

When sonar waves reflect off solid rock, the signal received by the sonar is a clear and distinct wave.  What type of signal would a soft, muddy ocean floor produce and why?

What are some uses for sonar other than mapping the ocean floor?

**HINT** Refer to www.howstuffworks.com Search for and read the article on “sonar.”
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