A Journey to Den City
The waves were crashing over the side of the boat with a force that Boyle had never felt before.  If he would have known that this was the way it was going to be he would have stayed in Vladivostok, in east Russia.  When he was a child he had seen pictures of a great city on the coast of Alaska called Denali Park or as the locals called it Den City.  Boyle had a fascination with Den City since he was a child because it was a city like no other. It was the only city in the world that floated.  It was built on a huge block of ice, that’s right, an iceberg.  He was on his way to Den City to study the mystery of this one of kind city.  How did the city stay above the water? Why didn’t it sink? These are just a few of the many questions that Boyle had about Den City. Nobody knew why the phenomenon occurred but Boyle had his heart set on finding the answer.    

Boyle wasn’t on a typical passenger ship.  He was on an oil tanker.  He had agreed to work on the boat in exchange for a ride to Den City.  He was working as a chef in the kitchen that fed the crew.  On the morning of the 24th they were only 2 hours away from the port of Den City.  Boyle had noticed that the ship was quite close to the shore and he was worried that the oil tanker would hit a rock and cut open the hull of the ship the same way the ice berg cut a hole in the Titanic like a knife through butter.  He started thinking of what would happen to all the oil that was in the ship.  His first thought was that all the oil would just mix in with the water and the oil would just disappear.  Since the ocean is so large and the amount of oil in the tanker is small it wouldn’t be a big issue.  His second thought was that the oil would sink to the bottom because it was thicker and heavier looking than water.  But what would happen to all the fish in the sea he quickly thought to himself.  They must be hurt by the oil in the water because if humans can’t drink oil than probably neither can fish. 

Just as he was thinking about the future fate of the fish the ship came to a screeching halt.  All the crew fell to the ground of the ship with worry all over their faces.  They weren’t worried about drowning because the ship had sufficient supply of lifeboats and they were very close to shore.  The worry on their faces was about if the oil had stayed in the hull of the ship.  They all ran to the starboard side grabbing the railing with both hands and leaning over as far as they could.  Their worst fears had been met with harsh reality.  The oil had begun to pour out into the ocean.  Boyle hadn’t come to grips with the severity of the situation until one of the crew members began telling him what was going to happen to the ocean and its residents.  Boyle’s face became white as a ghost.  All the crew members knew the damage that could be done if an oil tanker spilled into the ocean.  Another crew member told Boyle that oil stays on the top of the water because oil is less dense than water.  Dense?  Boyle asked Yes the crew member replied.  The oil stays on the surface of the water and eventually gets washed up on shore.  It is detrimental to the environment of the ocean and the life in it.  They couldn’t stay and watch the oil leave the ship any longer.  They quickly boarded the lifeboats and watched the ominous dark liquid blanket the surface of the ocean.  

When the life boat arrived in the port of Den City Boyle was trying to figure out the scientific explanation behind what he had witnessed.  The word dense was still bouncing around in his head.  Then one of his old questions came to him, why does Den City float he asked himself aloud?  Then it hit Boyle like a basketball to the nose. The same reason that caused the oil to float on the water is the same one that causes Den City to float on the ocean.  Ice is heavy but still floats in water.  So ice must be less dense than water Boyle thought to himself.  The same way that oil is less dense than water keeping it on the surface of the ocean.  It turns out that the mystery behind Den City could be solved using its name, density.  Boyle’s satisfaction of solving the mystery behind Den City was quickly met with another question.  How do we clean up the oil in the ocean? 
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Materials: 500ml of vegetable oil, two pails, 1 litre of water, a boat made of paper, ice cubes.   
Safety/ethical considerations: The only safety consideration I can think of is to be careful with the vegetable oil.  Do not let the students drink or handle it because they could spill it on the floor.  I feel that the experiment and the topic are within the spectrum of ethical appropriateness.  
Grade 5, Cluster 2: Properties of and Changes in Substances

5-2-01: Use appropriate vocabulary related to their investigations of properties of, and changes in, substances.(density, liquid, volume, mass, physical change, dissolves)
5-2-02: Identify characteristics and properties that allow substances to be distinguished from one another.   

5-2-09: Investigate to determine how characteristics and properties of substances may change when they interact with one other.  

Commentary 
1) Before you read the story have a pail of water at the front of the class with a paper boat in it filled with oil and another smaller pail filled with vegetable oil with an ice cube off to the side.  Tip: Have a number of ice cubes in a container so they don’t melt so fast.  All you need is one or two large ice cubes.  

2) Start reading the story when the class is quiet.  Read it with enthusiasm and enunciation.  Don’t tell the class what the story is about.  
3)  When you are reading the story point to the pail of water and the boat to represent 

the ocean and the oil tanker.  Tell the students that this is the boat that Boyle is on.
4) When the oil tanker spills into the ocean crash the paper boat in whatever imaginary method you can think of.  If you are totally stuck, just tip it over.  Before you tip the boat into the water ask the students what they think will happen and why.  
5)   Tip the boat into the water and continue to read the story.  Tip:  Add food 
colouring to the water so it is easier for the students to see.  Your choice of colour.     
6)  When the story is finished you should have two pails.  One with an ice cube 

floating in water and the other oil floating on top of water. 
7)   Do an experiment with ice and oil after the story is read.  Ask the students what 
they think will happen when oil and ice are put together in the same pail.  They 

now know that oil and ice are less dense than water.  Ask them to list in order of density from least dense to greatest.  (Water, Ice, Oil) Why did you list them that way?  What would happen to Den City if it was on oil instead of water? Why? 


What will happen when the ice cube in the oil melts? Why?
Bloom’s Taxonomy  
1) Knowledge: What is the definition of density in your own words?

2) Comprehension: Explain using your own words what happened in the experiment.  Why did the oil stay above the water? Why did the ice stay above the water? Why did the ice stay in the middle of the pail of oil? 
3)   Application: What would happen if an oil tanker spilled open into the ocean (salt 
water)? What would happen if an oil tanker spilled into a fresh water lake right 
before it was about to freeze? If an oil tanker spilled in a fresh water lake could 

you wait for the lake to freeze and then take the oil off the top? 

4) 
Analysis: Draw three diagrams about the experiments (ice and water, water and oil, oil and ice). Label the diagrams and explain what happened in each diagram and why.
5) Synthesis: Write down three examples of density that you have come across in your life. 

6) Evaluation: What do you think is the best way to clean up an oil spill with your current knowledge about density? How would you clean up an oil spill if water and oil had the same density? Is it worth the risk to the environment to transport oil on ships across the ocean.  
 Resources:  My story is original and was written around the science ideas from the following websites.  
http://www.csiro.au/resources/ps2hc.html
http://www.nationalgeographic.com/xpeditions/lessons/14/g68/trythisoil.html
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