Sinking Salt

Materials:

· 12 beakers

· 12 eggs

· 12 pieces of ebony wood

· 12 pieces of pine wood

· 1 large box of non-iodized salt

· water
· red food colouring

· yellow food colouring

· handout (attached)
Safety Considerations:

· Raw eggs can be a source of salmonella.  Students should wash their hands thoroughly after completing the experiment.  The teacher should collect all eggs to ensure that they are not misused after class.
· If a glass container is used for the experiment it could break accidentally.  Broken glass is sharp and can easily cut someone.  If possible, a plastic container should be used.
· The pieces of wood could produce slivers if not handled carefully.  The teacher should warn students to handle the wood with care.
Connection to the Curriculum:
This discrepant event covers the following SLO’s from the grade 10 Weather Dynamics cluster:

SLO S2-4-01:
 Illustrate the composition and organization of the hydrosphere and the atmosphere.

SLO S2-4-03:
Explain effects of heat transfer within the atmosphere and hydrosphere on the development and movement of wind and ocean currents.

SLO S2-4-08:
Discuss potential consequences of climate change.

The composition of the hydrosphere is examined by comparing the differences between fresh and saltwater.  The observed differences can be used to explain one aspect of ocean currents and potential consequences of climate change.

How to Present the Activity:
1. Prepare the saltwater by adding 140 grams of non-iodized salt to four litres of tap water.  
2. Fill six beakers with 250 ml of the prepared saltwater and the other six beakers with 250 ml of tap water.  
3. Add enough yellow food colouring to visibly change the colour of the tap water.  Add enough red food colouring to visibly change the colour of the saltwater.
4. Each group is given a beaker containing either tap water or saltwater.  They are not told what the liquid is.  Students are also supplied with one egg, one piece of ebony wood and one piece of pine wood.
5. Students are asked to predict what will happen when they place each item into their beaker.  They will record their predictions on the handout provided.

6. Students will then place each item into the beaker and record their observations.

7. The teacher will create the following chart on the chalkboard/whiteboard:

	
	Observations

	Material
	Yellow
	Red

	Ebony Wood
	
	

	Egg
	
	

	Pine Wood
	
	


Using observations given by different groups in the class, the teacher will fill-in the chart.

8. The teacher will ask the class why they think some materials floated in one liquid, but not the other?

9. Using probing and prompting, the teacher will help the class arrive at the conclusion that one liquid is denser than the other.  The teacher will reveal that both liquids are water and ask the class for examples of how one type of water can be denser than the other.

10. Students should come to the conclusion that the yellow water is tap (fresh) water and the red water is saltwater.  The teacher will ask students for examples of where these types of water can be found.

11. Saltwater can be found in oceans and fresh water can be found in most lakes, rivers, streams and ground water.  The teacher will ask the class to hypothesize what happens when dense saltwater is mixed with less dense water?

12. The groups will then combine with another group that has a different couloured water.  They will pour the red saltwater into the yellow tap water and observe what happens.  Students should be able to see the red saltwater flow to the bottom of the beaker, creating a current.

13. The teacher will ask the class to describe what happened when the two colours are mixed.  He will explain to the class that ocean currents work the exact same way on a larger scale.  The saltier water will sink and move along the sea floor towards the equator.  The less salty water above it will move in the opposite direction.  The Gulf Stream and North Atlantic Drift are examples of ocean currents that are less salty.
14. The teacher will ask the class to hypothesize, using their previous knowledge of evaporation, how ocean water can become saltier?  He will explain that the sun evaporates water from the ocean, causing the top layer of water to become saltier.  This water sinks to the bottom, creating ocean currents.
15. The teacher will ask the class to think about how global warming can effect this cycle.  As the Earth warms, the water evaporates at a faster pace, speeding up the cycle.  When ocean circulation speeds up it causes significant climate change, altering the hydrological cycle and affecting atmospheric circulation patterns.

Extensions:

· Warm or cool water could be used to show the differences caused by temperature.

· Students could examine the effect of hyper-saline, saltwater, brackish and freshwater on ecosystems. (SLO S2-1-05)

· Students could be asked to explore the formation and dynamics of severe weather phenomena (ie. Hurricanes). (SLO S2-5-04)

Theoretical Background:

Typical ocean water is composed of 35 parts per thousand of dissolved salt.  Freshwater, by definition is less than 5 parts per thousand of dissolved salt.  Because ocean water has a much greater salt content, it is denser.  Some objects that may sink in freshwater will float in ocean water.  The density of saltwater has implications for ocean currents.  In areas of the world with hot and dry conditions, the ocean water will evaporate rapidly, causing a higher salinity in the water.  The saltier water will sink and move along the sea floor towards the equator.  The warmer and less salty water above it will move in the opposite direction.  The Gulf Stream and North Atlantic Drift are examples of warm ocean currents that are less salty.  Global warming causes an increased rate of evaporation in ocean water, leading to a higher salinity and faster circulation speed.  When ocean circulation speeds up or slows down it causes significant climate change, altering the hydrological cycle and affecting atmospheric circulation patterns (European Science Foundation, 2007).
How the Event is Likely to Cause Disequilibrium:
· Most students will expect to see both pieces of wood float.  However, ebony wood is much denser than water and will sink to the bottom.  Students will be able to draw upon their previous knowledge of density (mass per unit volume) to reach a justified conclusion.
· The egg will sink in the yellow liquid.  However, it will float in the red liquid.  Students will be surprised to see their egg float when others are sinking, and vice versa.  After students realize that one liquid is saltwater and the other liquid is freshwater, they should be able to use their knowledge of density to justify their observations.
· When the two liquids are mixed, students will be surprised to see the red saltwater sink below the yellow tap water and cause a current.  After the teacher has explained ocean currents and water density, the students should have a firm understanding of the topic.
Equipment, Safety Considerations:


See the materials and safety considerations sections above.
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	Prediction
	Observation

	Ebony Wood
	
	

	Egg
	
	

	Pine Wood
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