Mapping the Ocean Floor








Grade:
Upper Elementary (4)
Time:

60 minutes

Objectives:
Students will…

· Explain why people want to map the ocean floor

· Describe a method of mapping the ocean floor

Materials:
· 2 buckets

· Blocks

· 4 pieces of string, 35 cm long

· 4 paperclips

· 2 screened aquarium covers

· Graph paper

· Bright colored chalk
Prior to the lesson, prepare 2 model oceans.  Place a variety of blocks and other materials in the bottom of each of the two buckets to simulate different ocean floor features, such as mounts, trenches, and plateaus.  Use masking tape to create a 32 square x 32 square grid on the aquarium covers.  Use the bright chalk to mark quadrants on each square, as in the diagram.  Label each quadrant on each ocean with a number, again written in chalk.
To make the instrument, tie each piece of string to a paperclip and then use pliers to crush the paperclip lengthwise until it is narrow enough to fit through the squares on the aquarium cover.  Make eight total, one for each group to measure a quadrat.
Introduction

Review with students what they know about the ocean floor.  Is it all the same shape?  What are the names of some of the features you might find on the ocean floor (mounts, trenches, vents, etc.).  

Why would people care what the ocean floor was like?  Why does it matter to us?  Have students think of examples.  One of the oldest reasons, and the most practical, is for navigation.  If you are the captain of a boat that draws 5 meters below the surface, you would want to know where the depth of the water is less than 5 meters and where it is greater.  Why?  So you don’t ground the ship or tear it open on rocks.   How do people today measure the features of the ocean floor?  Using sonar.  Explain how sonar works:  with an instrument on a boat, held underwater, a brief pulse of sound if sent out.  Sound travels in waves, so it is reflected off anything it hits.  It bounces back to the ship, where a computer records how long it takes to return.  The distance is calculated based on the length of time it takes the sound to bounce back.  If an object is closer, it will take less time to bounce back; if it is farther away, it will take longer to bounce back.  

[image: image1]
Imagine you are an explorer in the 1700’s, before the time of sonar, and you want to see if it is safe to bring your ship into a bay.  How would you find out if the water is deep enough?  By putting a rope with a weight at the end over the side of a smaller boat.  The rope would be marked at certain intervals, with the most important one being the mark that equaled the draft of the ship.  That is what they will be doing today – using the old method of measuring the depth of a patch of water.
Procedure

1.  The problem
Split the class into eight groups.  Have them sit together.  Show the class the model oceans (without the grid covers), reviewing what the term “model” means.  Give them the following scenario:  They are teams of scientists that want to map the bottom of these two areas of the ocean.  They can’t see the bottom, so they have no idea what is down there.  How could they possibly organize the areas to split up the measurements?  

The most logical way would be to create an imaginary grid, like on graph paper, then divide the grid further so everyone would have an area to cover.  Introduce the grid covers, showing the quadrants (squares) that they are split into.  Assign each group a quadrant that is their responsibility.  

Now, where in each square should they take their depth measurements?  Each group must choose a row in their quadrant that they want to take their measurements along.  Once they choose a row in their quadrant, they should make a mark next to it so they remember which one it is.  
Many decisions in science are made based on the time and money that researchers have available to them to complete their research.  In this case, each group only has the time and money to take four measurements.  So they must decide which 4 squares along the line that they have chosen are spots that they want to find the depth.  For example, of the 16 squares in the row, they might choose squares 3, 6, 9, and 12, like so:
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



2. Collecting Data

They will then take their measurements using very high-tech, expensive equipment.  Show them the paperclip on a string.  Demonstrate how they will take a measurement: lower the instrument down through the square they chose, until it hits a surface and stops moving.  Pinch the string where it meets the grid over the ocean, and carefully pull the instrument back up.  Then measure the distance from the bottom end of the paperclip to their fingers, in centimeters.  Record the number on their data sheet.  Distribute the instruments and the data sheets.
Have students gather their data, then gather them as a class.
3.  Creating an ocean floor profile
They will now use the data they gathered to create a profile of the ocean floor, or a picture of what it would look like from the side.  For example, the profile of a mountain would look like this:


To do that, they will make a graph.  Show them the graph paper they will be using.  The X axis, the label along the bottom, is the row that they measured along.  The numbers are the squares where they took their measurements.  Refer back to the earlier example of squares 3, 6, 9, and 12.  IF those were the squares where you took your measurements, you would circle 3, 6, 9, and 12 along the bottom line.  The Y axis of the graph, the left hand side, is the depth (in centimeters) that the water was at those points.  The numbering starts at 0 at the top because we are measuring how far down the water goes from the surface.  So say at square 3, the water was 12 cm deep, at square 6 it was 24 cm deep, and at square 9 it was 26 cm deep, and at square 12 it was 20 cm deep.  My graph would look like this:
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By connecting the dots, I could create profile of the ocean floor where I took the measurements.  Distribute the graph paper and have each student create the profile of their section.
Conclusion

Suppose you received enough money to make 4 more measurements.  Where would you take them?  Why?

Setting up the grid cover
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