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	Atmosphere

	Plants

	Animals

	Soils

	Fossil Fuels

	Ocean


Instructions for Stations
	Pre-Industrial Revolution Atmosphere

	If you roll a:
	Then do this:

	1
	Stay

	2
	Photosynthesis, Go to Plant

	3
	Stay

	4
	Photosynthesis, Go to Plant

	5
	Gas exchange, Go to Ocean

	6
	Stay


	Plants

	If you roll a:
	Then do this:

	1
	Decomposed, Go to Soil

	2
	Stay

	3
	Consumed, Go to Animal

	4
	Consumed, Go to Animal

	5
	Stay

	6
	Respired, Go to Atmosphere


	Animals

	If you roll a:
	Then do this:

	1
	Stay

	2
	Decomposed, Go to Soil

	3
	Respired, Go to Atmosphere

	4
	Stay

	5
	Respired, Go to Atmosphere

	6
	Respired, Go to Atmosphere


	Soil

	If you roll a:
	Then do this:

	1
	Stay

	2
	Erosion, Go to Ocean

	3
	Compression. Go to Fossil Fuels

	4
	Go to Atmosphere

	5
	Stay

	6
	Compression, Go to Fossil Fuels


	Pre-Industrial Revolution Fossil Fuels

	If you roll a:
	Then do this:

	1
	Stay

	2
	Stay

	3
	Stay

	4
	Combustion, Go to Atmosphere

	5
	Combustion, Go to Atmosphere

	6
	Combustion, Go to Atmosphere


	Ocean

	If you roll a:
	Then do this:

	1
	Stay

	2
	Stay

	3
	Stay

	4
	Consumption, Go to Animal

	5
	Gas exchange, Go to Atmosphere

	6
	Gas exchange, Go to Atmosphere


	Post-Industrial Revolution Atmosphere

	If you roll a:
	Then do this:

	1
	Stay

	2
	Photosynthesis, Go to Plant

	3
	Stay

	4
	Stay

	5
	Gas Exchange, Go to Ocean

	6
	Stay


	Post-Industrial Revolution Fossil Fuels

	If you roll a:
	Then do this:

	1
	Stay

	2
	Stay

	3
	Combustion, Go to Atmosphere

	4
	Combustion, Go to Atmosphere

	5
	Combustion, Go to Atmosphere

	6
	Combustion, Go to Atmosphere
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Originally from The Carbon Cycle Game (Jennifer Ceven)
You are a carbon atom. Begin at your first station (write that down in row 1 in the table below). Roll the dice to find out where you go to next. Read the directions on the dice to find out what happens to you and where you go. Fill out this information in the table. Repeat this until the time is up or you roll 15 times (whichever comes first).
	
	Station
	What happens
	Destination

	1. 
	
	
	

	2. 
	
	
	

	3. 
	
	
	

	4. 
	
	
	

	5. 
	
	
	

	6. 
	
	
	

	7. 
	
	
	

	8. 
	
	
	

	9. 
	
	
	

	10. 
	
	
	

	11. 
	
	
	

	12. 
	
	
	

	13. 
	
	
	

	14. 
	
	
	

	15. 
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Round 2: Data Collection Worksheet
Originally from The Carbon Cycle Game (Jennifer Ceven)
You are a carbon atom. Begin at your first station (write that down in row 1 in the table below). Roll the dice to find out where you go to next. Read the directions on the dice to find out what happens to you and where you go. Fill out this information in the table. Repeat this until the time is up or you roll 15 times (whichever comes first).
	
	Station
	What happens
	Destination

	1. 
	
	
	

	2. 
	
	
	

	3. 
	
	
	

	4. 
	
	
	

	5. 
	
	
	

	6. 
	
	
	

	7. 
	
	
	

	8. 
	
	
	

	9. 
	
	
	

	10. 
	
	
	

	11. 
	
	
	

	12. 
	
	
	

	13. 
	
	
	

	14. 
	
	
	

	15. 
	
	
	


Round 1

Title:______________________________________________________________

Originally from The Carbon Cycle Game (Jennifer Ceven)
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


Round 2

Title: ______________________________________________________________

Originally from The Carbon Cycle Game (Jennifer Ceven)
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


Part A
1. In Round 1, at which station did you find the most carbon atoms? (Use your graph of Round 1 to help you answer). _________________________________
2. Why does carbon accumulate in that location

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

3. In Round 2, at which station did you find the most carbon atoms? (Use your graph of Round 2 to help you answer). _________________________________
4. Compare your 2 graphs. How does the amount of carbon in the atmosphere change after the industrial revolution?

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________
_______________________________________________________________

_______________________________________________________________

Part B

5. What form does carbon take in the atmosphere? _________________________
6. What processes bring carbon into the atmosphere?

_______________________________________________________________

_______________________________________________________________

7. Which of these processes has increased rapidly since the industrial revolution?

_______________________________________________________________

8. Based on your data and the video, write out an explanation for how the level of carbon in atmosphere can cause a change in the Earth’s climate.
________________________________________________________________

________________________________________________________________

________________________________________________________________
________________________________________________________________

9. Based on your data, draw a model of the carbon cycle.

10. What other parts of the carbon cycle might be affected by the increased use of fossil fuels? Label your drawing to show these changes.
Name __________________________________________    Date _________________ Student No. ___________

Checking for Understanding: Carbon and Climate
___ 1. 
Which of the following mechanisms is NOT a way that a carbon atom could enter the atmosphere?

a- Photosynthesis

b- Decomposition

c- Respiration

d- Combustion

___ 2. By what process does a plant become fossil fuel?

a- Compression

b- Respiration

c- Consumption

d- Photosynthesis
3.  The remains of an old fox who died in a forest became buried in the soil. Describe below how a carbon atom from the fox, can end up inside the muscle of a rabbit who also lives in the forest. NOTE: The rabbit does not dig up and consume any part of the fox’s remains. (Modified from Ebert-May et al 2003)
Answer Keys
Part A
1. In Round 1, at which station did you find the most carbon atoms? (Use your graph of Round 1 to help you answer). Answers will vary
2. Why does carbon accumulate in that location? Answers will vary. Carbon accumulates in the atmosphere when there are not enough producers to remove carbon dioxide from the air, or when pollution or release of carbon dioxide is greater than the intake. Carbon accumulates in the soil when organisms die. Carbon accumulates in the ocean through absorption by phytoplankton which are then eaten by sea life. Also, carbon is absorbed into the water as a gas. Coral reef is created from exoskeleton secretion by coral (made of calcium carbonate). 

3. In Round 2, at which station did you find the most carbon atoms? (Use your graph of Round 2 to help you answer). Answers will vary
4. Compare your 2 graphs. How does the amount of carbon in the atmosphere change after the industrial revolution?

Answers will vary but students should notice an increased level of carbon in the atmosphere as a result of industrial pollution like factories and transportation.
Part B

5. What form does carbon take in the atmosphere? Carbon dioxide
6. What processes bring carbon into the atmosphere?

Answers will vary but could include volcanic eruption, car exhaust, factory pollution.

7. Which of these processes has increased rapidly since the industrial revolution?

Answers will vary but should indicate man-made factors such as car exhaust and factory pollution.

8. Based on your data and the video, write out an explanation for how the level of carbon in atmosphere can cause a change in the Earth’s climate.
Answers will vary but could include that increased carbon dioxide in the atmosphere acts as an atmospheric insulator trapping heat. As more heat is trapped, the Earth warms up, the cold regions of our Earth begin to melt, the oceans warm, carbon sinks in the ocean begin to release carbon due to the increased temperatures, this creates even more carbon dioxide in the atmosphere. 

9. Based on your data, draw a model of the carbon cycle. Answers will vary
10. What other parts of the carbon cycle might be affected by the increased use of fossil fuels? Label your drawing to show these changes. Answers will vary
Checking for Understanding: Carbon and Climate

_C_ 1. 
Which of the following mechanisms is NOT a way that a carbon atom could enter the atmosphere?

a- Combustion

b- Decomposition

c- Photosynthesis

d- Respiration

_A_2. By what process does a plant become fossil fuel?

a- Compression
b- Consumption
c- Photosynthesis
d- Respiration

3.  The remains of an old fox who died in a forest became buried in the soil. Describe below how a carbon atom from the fox, can end up inside the muscle of a rabbit who also lives in the forest. NOTE: The rabbit does not dig up and consume any part of the fox’s remains. (Modified from Ebert-May et al 2003)
As the fox decomposes, carbon is released from the decomposing body of the fox into the soil. The nearby plants take in this mineralized carbon, as well as the carbon dioxide gases being released by the decomposing body, and use it to photosynthesize. The carbon that was the fox is now part of the leaves on the plant. The bunny hops along for a snack, eating the leaves, and ingesting the fox. The carbon from the plant is digested by the bunny. Some is released as carbon dioxide waste as the bunny exhales and some is stored in the bunny to build tissues like the bunny’s muscles. 
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