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Up from the Depths

Every year, the water in certain parts of the ocean “turns over.” That is, the water at the bottom rises to the top and the water at the top falls to the bottom. This yearly change brings fresh nutrients from the bottom of the ocean to the fish living near the surface. However, the water in some parts of the ocean never turns over. By completing this activity, you will find out why not.

Keep in mind that some parts of the ocean are warmer at the bottom, and some are warmer at the top. And sometimes the saltiest water is at the bottom and sometimes not. As you complete this activity, you will investigate how these factors help determine whether the water will turn over.

objectives

Demonstrate the effects of temperature and salinity on the density of water.

Describe why some parts of the ocean turn over, while others do not.
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materials

•
beakers, 400 mL (5)

•
blue and red food coloring

•
bucket of ice

•
gloves, heat-resistant

•
hot plate
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Using Scientific Methods

Ask a Question


1.
Why do some parts of the ocean turn over and not others?

Form a Hypothesis


2.
Write a hypothesis that is a possible answer to the question above. Explain your reasoning.

Up from the Depths continued
Test the Hypothesis


3.
Label the beakers 1 through 5. Fill beakers 1 through 4 with tap water.


4.
Add a drop of blue food coloring to the water in beakers 1 and 2, and stir with the spoon.


5.
Place beaker 1 in the bucket of ice for 10min.


6.
Add a drop of red food coloring to the water in beakers 3 and 4, and stir with the spoon.


7.
Set beaker 3 on a hot plate turned to a low setting for 10min.


8.
Add one spoonful of salt to the water in beaker 4, and stir with the spoon.


9.
While beaker 1 is cooling and beaker 3 is heating, copy the observations table below on a sheet of paper.

	Observations Table

	Mixture of water
	Observations

	Warm water placed 

above cold water
	

	Cold water placed 

above warm water
	

	Salty water placed 

above fresh water
	

	Fresh water placed 

above salty water
	



10.
Pour half of the water in beaker 1 into beaker 5. Return beaker 1 to the bucket of ice.


11.
Tuck a sheet of plastic wrap into beaker 5 so that the plastic rests on the surface of the water and lines the upper half of the beaker.


12.
Put on your gloves. Slowly pour half of the water in beaker 3 into the plastic-lined upper half of beaker 5 to form two layers of water. Return beaker 3 to the hot plate, and remove your gloves.


13.
Very carefully, pull on one edge of the plastic wrap and remove it so that the warm, red water rests on the cold, blue water.

Caution: The plastic wrap may be warm.


14.
Wait about 5 minutes, and then observe the layers in beaker 5. Did one layer remain on top of the other? Was there any mixing or turning over? Record your observations in your observations table.


15.
Empty beaker 5, and rinse it with clean tap water.

Up from the Depths continued

16.
Repeat the procedure used in steps 10–15. This time, pour warm, red water from beaker 3 on the bottom and cold, blue water from beaker 1 on top. (Use gloves when pouring warm water.)


17.
Again, repeat the procedure used in steps 10–15. This time, pour blue tap water from beaker 2 on the bottom and red, salty water from beaker 4 on top.


18.
Repeat the procedure used in steps 10–15 a third time. This time, pour red, salty water from beaker 4 on the bottom and blue tap water from beaker 2 on top.

Analyze the Results


1.
Analyzing Data Compare the results of all four trials. Explain why the water turned over in some of the trials but not in all of them.

Draw Conclusions


2.
Evaluating Results What is the effect of temperature and salinity on the density of water?

Up from the Depths continued

3.
Drawing Conclusions What makes the temperature of ocean water decrease? What could make the salinity of ocean water increase?


4.
Drawing Conclusions What reasons can you give to explain why some parts of the ocean do not turn over in the spring while some do?

Applying Your Data

Suggest a method for setting up a model that tests the combined effects of temperature and salinity on the density of water. Consider using more than two water samples and dyes.
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Up from the Depths

Teacher Notes

Time Required

One 45-minute class period

Lab Ratings

Teacher Prep–1

Student Set-Up–2

Concept Level–2

Clean Up–2

MATERIALS

The materials listed on the student page are enough for a group of 4 to 5 students. Note that the food coloring is used only to distinguish the water layers. Any two colors will work. You may find it simpler to make a roll of plastic wrap available to the class. Groups can then take a piece when they reach the appropriate steps.

Safety Caution

Remind students to review all safety cautions and icons before beginning this lab activity.




•	plastic wrap, 4 pieces, approximately 30 cm ( 20 cm


•	salt


•	spoon


•	tap water


•	watch or clock
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