Carbon Cycle Lesson Plan: Card for Activity

1. You, carbon atom, are part of a CO2 molecule in the atmosphere. You are taken up by a pine tree, and through photosynthesis are turned into a pinecone seed. You are in the biosphere. 

· That pinecone seed falls to the ground, and is buried by a landslide, where no oxygen gets to it. What reservoir does it belong to now? 

2. You, carbon atom, are part of a HCO3- (bicarbonate) molecule in the ocean. You are taken up by a diatom and through photosynthesis become part of its mitochondrion. You are in the biosphere. 

· That diatom is eaten by a copepod, then pooped out as a fecal pellet which makes it below the photic zone. But, there it is respired by bacteria. What reservoir do you go to and in what form? 

3. You, carbon atom, are in a lycopod (an ancient type of plant). By burial and isolation from oxygen you have been in coal since the carboniferous, 330 million years ago, and are removed from the active carbon cycle. You are in the lithosphere. 

· You are mined in West Virginia, and burned by combustion to power a coal plant. What are you converted into, and into which reservoir do you go? 

4. You, carbon atom, are part of the cream filling of a twinkie. Your teacher eats you. You become part of his hair. You are in the biosphere. 

· Your teacher gets a haircut at a Supercuts, and the hair is thrown away into a landfill. There it is anerobically metabolized to produce methane, which then escapes into the air. What reservoir are you in now? 

5. You, carbon atom, are a CO32- (carbonate) ion in the ocean. A coral polyp around an island takes you up, and by carbonate secretion you become part of his skeleton. You are in the biosphere. 

· The coral is covered by other coral, and the island eventually erodes into nothing. All that is left is the coral atoll around it. You are part of what reservoir now? 

6. You, carbon atom, are a CO32- ion in the ocean. A foraminifer takes you up, and by carbonate secretion you become part of his skeleton. You are part of the biosphere. 

· The foraminifer dies, sinks below the photic zone, and is buried in the sediments. You become part of what reservoir? 

7. You, carbon atom, are part of a Michelangelo’s David, a marble (CaCO3) statue. A rain drop mixes with CO2 in the atmosphere to form carbonic acid (H2CO3). It falls on the David, and turns you into bicarbonate (HCO3-) by carbonate weathering. You both end up in the ocean. 

· In the ocean, you are taken up by a prochlorococcus, and after photosynthesis are turned into a protein in its body. What reservoir are you in now? 

8. You, carbon atom, are CO2 molecule in the atmosphere. You combine with a water molecule in a raindrop to form carbonic acid (H2CO3), and fall on Michelangelo’s David, a marble (CaCO3) statue. You give one of the carbon atoms in that statue one of your hydrogen ions, resulting in carbonate weathering, turning him/her into a bicarbonate ion (HCO3-) like you. You both end up in the ocean. 

· In the ocean, you are taken up by a coral and are turned into part of its skeleton. What process is responsible for this, and reservoir are you in now? 

9. You, carbon atom, are a CO2 molecule in the atmosphere. Through ocean-atmosphere gas-exchange you mix into the ocean where you form carbonic acid (H2CO3). You are part of the ocean. 

· You get rid of one of your hydrogen ions, which then attacks a coral. What reservoir are you in, and what carbonate species are you now? 

10. You, carbon atom, are dissolved in the ocean as carbonic acid (H2CO3). You reach the surface, and by ocean-atmosphere gas exchange are released as a CO2 molecule. You are in the atmosphere. 

· You are taken up by a rice plant, after photosynthesis are turned into grain, and eaten by president of China. What reservoir are you in now? 

11. You, carbon atom, are part of grass. A cow eats you, you pass through her four stomachs, and by anaerobic respiration she burps you out as a methane (CH4) molecule. You are in the atmosphere. 

· In the atmosphere, you combine with oxygen, and are turned into CO2. What process is this, and what reservoir do you belong in now? 

12. You, carbon atom, are part of a sucrose molecule made by a fern. The fern respires you, turning you into CO2. You are part of the atmosphere. 

· Once in the atmosphere, you are combined with a raindrop to form carbonic acid (H2CO3), and fall into the ocean. What reservoir are you in now? 

13. You, carbon atom, are part of a lipid in a canola plant. You are turned into canola oil, and used to fry McDonald's french fries. You are in the biosphere. 

· After helping to fry 1 million fries, you are thrown out, and converted into biodiesel. Mr. Richter puts you in his car and burns you. What reservoir do you end up in, and by what process? 

14. You, carbon atom, are part of a fossil coccolith as CaCO3 (carbonate) in the sediments. You are subducted under Japan, heated so that you are turned into CO2, and re-released in a volcanic eruption. You are part of the atmosphere. 

· You are taken up by a corn plant, and by photosynthesis become part of a corn kernel. You are then processed to make corn syrup, and added to Coca-cola. What reservoir are you in? 

15. You, carbon atom, are directly bound to 2 other carbons, and 2 hydrogens as part of octane (8 carbons, 18 hydrogens). You have been there for the last 100 million years. You are in the lithosphere. 

· You are mined, refined, and put into Jeff Gordon's car. You are combusted, and help him win the Daytona 500. What reservoir do you end up in? 

16. You, carbon atom, are part of a sequoia tree. That tree dies, falls into a lake, and is buried. There is no oxygen in the lake, so you are fossilized. You are part of the lithosphere. 

· Eventually, this buried sequoia is exposed to the atmosphere, where you react with oxygen. What do you form, and what reservoir do you end up in? 

17. You, carbon atom, are by photosynthesis made part of a maple leaf. You are in the biosphere.

· You fall to the ground and are respired. What reservoir do you end up in? 

18. You, carbon atom, are part of a limestone (CaCO3) building. Water which has combined with CO2 to form carbonic acid (H2CO3) in the atmosphere falls on you, donates a proton, which turns both of you into bicarbonate (HCO3-) by weathering. You are washed away into the ocean. 

· In the ocean, you are trapped in a shallow bay, where the sun dries out the water. You combine with Ca to form CaCO3. You are then buried. What reservoir are you in now? 

19. You, carbon atom, are part of limestone (CaCO3). You are baked until you leave behind your CaO (lime), and leave as CO2. You are part of the atmosphere. 

· You then recombine with cement in Brazil, and become part of a freeway overpass. What reservoir are you in now? 

20. You, carbon atom, are a CO2 molecule in the atmosphere. You are mixed in with liquid cement, combining with quicklime (CaO) to form solid cement. You are part of this building. You are in the lithosphere. 

· This building is destroyed, and you are added to a landfill. What reservoir are you in now? 

21. You, carbon atom, are part of a fox's brain. That fox dies, is decomposed by respiration, turning you into CO2. You are part of the atmosphere. 

· In the atmosphere, you are taken up by a banana tree and after photosynthesis are turned into a banana. A monkey eats you. Your are part of what reservoir now? 

22. You, carbon atom, are a bicarbonate (HCO3-) ion in the ocean. You stay as a bicarbonate ion for one ocean mixing time (1000 years), when suddenly you find a hydrogen ion in the Southern Ocean, shed your water, and by ocean-atmosphere gas exchange become a CO2 molecule that escapes to the atmosphere. You are in the atmosphere. 

· In the atmosphere you are dissolved into a water droplet, which then falls into the Atlantic ocean. What reservoir are you in now? 

23. You, carbon atom, are part of a lipid in a contestant on “The Biggest Loser”. Your contestant is the biggest loser, and in the process you are respired. You become CO2. You belong in the atmosphere. 

· You are taken up by an apple tree by photosynthesis, and then respired. What form are you in now, and in what reservoir? 

24. You, carbon atom, are part of a protein in milk. You are drunk by Arnold Schwarzenegger, and become a part of his bicep. You are part of the biosphere.

· The Terminator becomes the Governator, falls out of shape, and you are converted into fat. What reservoir do you belong in now? 

25. You, carbon atom, are part of natural gas (methane). A kid in Russia burns you to stay warm, and by combustion you are converted into CO2. You are part of the atmosphere. 

· You are blown from Russia to the other side of the world, in the Southern Ocean. There you mix with the ocean surface and are converted into carbonic acid (H2CO3). What reservoir do you belong to now? 

26. You, carbon atom, are part of the lipid bilayer in an ancient diatom. The diatom dies, is buried, and you become oil. You are in the lithosphere. 

· You are mined, refined, and turned into a tire.  What reservoir do you belong to now? 

27. You, carbon atom, are a lipid in an ancient dinoflagellate. The dinoflagellate dies, is buried, and you become oil. You are part of the lithosphere. 

· You are mined, refined, and turned into a Styrofoam cup used by Meagan Fox. What reservoir are you in now? 

28. You, carbon atom, are part of coal. You are mined, and combusted to turn on the lights in this classroom. You are part of the atmosphere. 

· In the atmosphere, you are taken up by a basil plant and converted to glucose by photosynthesis. What reservoir are you in now? 

29. You, carbon atom, are part of a pine tree. This pine tree is turned into pulp and made into the notecard you are holding. You are in the biosphere. 

· This notecard is then recycled and turned into paper again. That paper is then used for your high school diploma. What reservoir are you in now? 

30. You, carbon atom, have been in the Earth's interior since the Earth first formed. You have made your way up from the core, through the mantle, and finally through the lithosphere to leak out at Mt. Saint Helens in Washington, and are part of the atmosphere.

· In the atmosphere you blown over the ocean, and mixed into the ocean during a storm. What reservoir are you in now?

Answer key to the bullet point in each scenario:

1. Lithosphere

2. Ocean as CO2 (i.e. H2CO3).

3. Converted into CO2, Atmosphere

4. Atmosphere

5. Lithosphere

6. Lithosphere

7. Biosphere

8. Carbonate secretion is responsible, and you are in the biosphere. 

9. You are in the ocean, and your cabonate species is bicarbonate (HCO3-)

10.  Biosphere

11. The process is combustion, and you are in the atmosphere.

12. Ocean.

13. Atmosphere by combustion.

14.  Biosphere. 

15. The atmosphere.

16. You form CO2, and end up in the atmosphere. 

17. You end up in the atmosphere. 

18. Lithosphere

19. Lithosphere

20. Lithosphere

21. Biosphere.

22. Ocean.

23. You exist as CO2 and are part of the atmosphere.

24. Biosphere. 

25. Ocean. 

26. Lithosphere.

27. Lithosphere.

28. Biosphere.

29. Biosphere. 

30. Ocean. 

