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Pennsylvania Standards
1.2.11., 3.1.7a,d., 3.2.7b,d., 3.5.7b.
INTRODUCTION
For most of earth’s history people believed that the ocean floor was flat.   They thought that beaches gradually deepened into a vast underwater plain that extended from one continent to another. 

When the early ocean scientists wanted to know the depths of the ocean, they dropped ropes overboard with weights attached to the end.  If the weight came to rest, they measured the length of rope to determine the depth to the bottom.   When the ocean was too deep for the length of rope, they had no way of finding the ocean depth or topography.
During World War I echo-sounding devices (primitive sonar) were invented to combat submarines lurking in the deep.   Later, improved sonar was used to measure ocean depth by recording the time it took for a sound to bounce off the ocean floor and return to the ship as a ping. The returned signals showed that the ocean floor was much more rugged than oceanographers had thought.   
An underwater mountain chain in the central Atlantic called the Mid-Atlantic Ridge was discovered with sonar.   Oceanographic ships equipped with sonar and manned and robotic submarines are now exploring the depths.  The main topographic features of the ocean floor are shown in Figure 1.
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OCEAN FLOOR VOCABULARY
Abyssal Plain. The deep, relatively level part of the ocean floor.

Volcanic Island Arc.  A chain of active submerged volcanoes
Sea Mount   A conical undersea mountain, usually an extinct volcano.
Guyot.  A sea mount with a flat top, due to erosion when its top was above water; pronounced guy-o.

Ocean Trench.  A deep trench where an oceanic plate is diving (subducting) beneath
another plate.

Mid Ocean Ridge.  A submerged mountain chain that is the site of seafloor spreading.
Continental Slope.  The undersea slope between shallow offshore waters and the deep sea floor.

THE MISSION OF YOUR TEAM OF OCEANOGRAPHERS
Your mission is to map the ocean floor beneath the Sea Cube assigned to you.  Real

oceanographers do this by sailing their ship over a grid pattern,  At each grid "node"

they measure the depth and local topography using device called multi-beam sonar   

towed behind the ship.  The data provided by each grid node are put together as a map of the sea floor.

     Your Sea Cube will have one of the following sea floor features to map:
     Sea Mount (one or two)

Guyot
         

Abyssal Plain




     Trench



Volcano

Continental Slope  
At the end of the exercise you will be asked which landform is found at the bottom of your Sea Cube.
MATERIALS

 Numbered Sea Cubes (11)
         

Rulers (11)

 Laminated Info sheets (11)


Cardboard Ocean Floor

 Glue sticks or tape


 
Scissors (6)



        

 Grid plot sheets



Pencils

 Sounding rods(11)
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OCEAN FLOOR MAPPING PROCEDURE
1. Choose a Sea Cube and note the number on the bottom.
2. DO NOT OPEN THE SEA CUBE!
3. Take11 sheets of plotting grids.
4.  Take a copy of the Sea Floor grid (tan-colored cardboard) to use as a grid support.

5.  Write the team members' names on the bottom of the Sea Floor grid.  Each of the
eleven plotting grids will be pasted onto the sea floor grid, as described below.
6. Find the coordinate (0,0) on the box top.   

7. Insert the sounding rod into the hole at (0,0), until it touches the landform inside.  A touch is enough.  Don't bore a hole!!!
8. Pull the rod out, keeping your fingertip on the place where the rod extended from the surface of the Sea Cube.

9. Using the scale on the Sea Cube, measure the number of centimeters to the nearest .5 cm. from the spot marked by your fingertips to the bottom of the rod. This is the depth reading. 

10. Take a plotting grid sheet and locate the (0,0) coordinate.  Count down the number of centimeters that the rod measured. Plot this point on the grid sheet.
11. Repeat this procedure across the row (0,1), (0,2), (0,3), etc. to (0,15). 
12. Connect the depth points across the 15 points on the grid sheet with a pencil line.  Cut along this data line.
 You have now made a depth profile.   
13. Fold along the dotted line at row one and glue or tape the depth profile along the 0 row of the sea floor grid.  (Note the demo model).
That completes the first row of your three dimensional sea floor map!
Repeat this procedure for:

The second row coordinates (1,0), (1,1), (1,2),  etc. to (1,15), etc., etc. up
to the last row coordinates (10,0), (10,1), (10,2), etc. to (10,15). 

 You now have a 3D model of a landform of the seafloor.
WORKSHEET  TO MAPPING                                     
THE OCEAN FLOOR
QUESTIONS TO ANSWER
1. What kind of landform did you find on the ocean floor of the Sea Cube?
2. How did the landform originate?   Do you think the landform is growing or eroding?  Explain.

3. Is measuring depth by rod in this exercise more like the old method of rope sounding, or more like the modern method of sonar echo-location?  Explain.
4. What have we learned in the last 60 years about the ocean floor that was not known 100 years ago?    
5. What is the name of the long mountain chain in the middle of the Atlantic Ocean?

6. Answer these questions using the laminated info sheet.

a. What is the name and location of the major oceanography laboratory on the 
Atlantic coast of the USA?

b. What is the name and location of the major oceanographic laboratory on the Pacific 
coast of the USA?

c. Give the name of one of the oceanographic ships now doing research.

Fig. 1





SAFETY


The sounding rods are sharp and pointed.  Students should use caution and never point them at anyone.
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NAME________________


SECTION_____________


DATE________________
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