Density Driven Circulation Lab

Materials:
Two 500ml beakers
[bookmark: _GoBack]Colored Ice (as dark as possible)
Salt
Water
Calculator (optional)


The point:
Changes to the sea-surface density (either through increased salinity or cooling the surface water) create currents that go from the surface of the ocean to the bottom.  Students will model these currents (called “thermohaline circulation”) and see how they work.


Part 1:  Cooling the surface
In this part, we will study what happens when water is cooled at the surface.

Hypothesis:  When water is cooled at the surface, the cooler water will become (more)   (less)   dense.  This water will then (float on top of)   (sink below)   (mix with)  the rest of the water.   (Circle your answers.)

Let’s try it out!
Part 1 Procedure: 
1) Fill one 500ml beaker with roughly 500ml of warm tap water.
2) Place a colored ice cube in the water.  It will float on the water because the water molecules take up more space as a solid than as a liquid, making the ice less dense than the water.
3) Record the time here:__________________________
4) Observe what happens as the ice starts to melt.  Do not disturb the beaker while you answer the following questions:

Part 1 Questions:
1) Is the water from the melting ice cooler or warmer than the surrounding water?





2) Based on your answer above, is the water from the melting ice more or less dense than the surrounding water?



3) Describe what happened to the colored ice-melt water.








Part 2:  Changing the Density
In this part, we will adjust the density of the water in the beaker by adding salt and repeating the experiment.

Hypothesis:  When salt is added to the water in the beaker, the density of that water will (increase)   (decrease).   This change in density will cause the melt-water to (float)   (sink)   (mix)   (impossible to tell).     (Circle your answers.)

Part 2 Procedure:
1) Add 500 ml of tap water to the second 500 ml beaker.
2) Gently mix a teaspoon of salt with this water and let settle.
3) Place a colored ice cube on top of the water.
4) Wait for the ice to melt, then answer the questions below:


Part 2 Questions:
1) Did you observe a difference between what happened in part 1 and part 2?  Please describe the difference in 1 or 2 sentences.





2) What can you say about the density of the melt-water compared to the density of the rest of the salty water?




Part 3:  Ocean On Your Desk
Imagine the first beaker (the one you used in Part 1) is a section of ocean that’s 5000 m deep.  We can use this model to explore how these currents work in the ocean.

Part 3 Procedure:   IMPORTANT – Use the beaker you set aside in Part 1
1) Record the time here:____________________________
2) How long has the ice been melting?  (Compare the time above with the time you recorded in Part 1).

3) With your ruler, measure the distance from the surface of the water to the bottom of the beaker.
Record this distance here:_________________________________

This is the distance the sinking water traveled from the surface to the bottom of the “ocean.”

4) Estimate the time it takes for cold water from the surface to sink to the bottom. (Use another ice cube if needed)
Record this time here:______________________________


Part 3 Questions:
1) What was the sinking water’s velocity toward the bottom of the ocean?  (Remember, velocity = distance/time)  You can use the distance you found in part 3, step 4 and the time you found in part 3 step 5.




2) What was the “ocean’s” velocity upward?  Useful information:  A typical ice cube contains about 20 mL of water, so in your 500 mL beaker, this layer is about  0.8 mm high.  You can also use the time you found in part 3 step 2.




3) Compare the velocity of the sinking water (downward) to the velocity of the rest of the ocean (upward).
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