
Science Solutions

Week 3: Carbon Cycle
“There is a great difference between knowing and understanding: you can know a lot about something and not really understand it”

	


	Science Terminology:

1. Carbon Cycle

2. Carbon Dioxide
3. Photosynthesis

4. Decomposition

5. Ocean Uptake

6. Newton’s Law of the Conservation of Energy


	Brain Teaser:
Why is carbon important?

Why and how can carbon can be hazardous?

Which will most likely happen if the decomposers are removed from the carbon cycle?

A
The amount of carbon dioxide in the atmosphere will increase. 

B
The amount of carbon dioxide in the atmosphere will decrease. 

C
The amount of carbon dioxide used by producers will increase. 

D
The amount of carbon dioxide needed by consumers will decrease.



	Essential Questions:
1. How does matter flow through an ecosystem?

2. If one stage of the cycle was removed, how would it affect the other stages?

3. How do the Hydrologic cycle and Carbon cycle work together?


	Article Review:
· Read the attached article.  Highlight the important information.  Write a short summary of the article.  The following information should be included:

· Who is involved
· What

· When 

· Where 

· Why

· How

· 3 Things You Found Out
2 Interesting Things
1 Question You Have
· Select and define three vocabulary words from the article.


The Carbon Cycle

Carbon is an element. It is part of oceans, air, rocks, soil and all living things. Carbon doesn’t stay in one place. It is always on the move! 
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· Carbon moves from the atmosphere to plants.
In the atmosphere, carbon is attached to oxygen in a gas called carbon dioxide (CO2). With the help of the Sun, through the process of photosynthesis, carbon dioxide is pulled from the air to make plant food from carbon. 

· Carbon moves from plants to animals.
Through food chains, the carbon that is in plants moves to the animals that eat them. Animals that eat other animals get the carbon from their food too. 

· Carbon moves from plants and animals to the ground.
When plants and animals die, their bodies, wood and leaves decay bringing the carbon into the ground. Some become buried miles underground and will become fossil fuels in millions and millions of years. 

· Carbon moves from living things to the atmosphere.
Each time you exhale, you are releasing carbon dioxide gas (CO2) into the atmosphere. Animals and plants get rid of carbon dioxide gas through a process called respiration. 

· Carbon moves from fossil fuels to the atmosphere when fuels are burned.
When humans burn fossil fuels to power factories, power plants, cars and trucks, most of the carbon quickly enters the atmosphere as carbon dioxide gas. Each year, five and a half billion tons of carbon is released by burning fossil fuels. That’s the weight of 100 million adult African elephants! Of the huge amount of carbon that is released from fuels, 3.3 billion tons enters the atmosphere and most of the rest becomes dissolved in seawater. 

· Carbon moves from the atmosphere to the oceans. 
The oceans, and other bodies of water, soak up some carbon from the atmosphere. 

Carbon dioxide is a greenhouse gas and traps heat in the atmosphere. Without it and other greenhouse gases, Earth would be a frozen world. But humans have burned so much fuel that there is about 30% more carbon dioxide in the air today than there was about 150 years ago. The atmosphere has not held this much carbon for at least 420,000 years according to data from ice cores. More greenhouse gases such as carbon dioxide in our atmosphere are causing our planet to become warmer.

Carbon moves through our planet over longer time scales as well. For example, over millions of years weathering of rocks on land can add carbon to surface water which eventually runs off to the ocean. Over long time scales, carbon is removed from seawater when the shells and bones of marine animals and plankton collect on the sea floor. These shells and bones are made of limestone, which contains carbon. When they are deposited on the sea floor, carbon is stored from the rest of the carbon cycle for some amount of time. The amount of limestone deposited in the ocean depends somewhat on the amount of warm, tropical, shallow oceans on the planet because this is where prolific limestone-producing organisms such as corals live. The carbon can be released back to the atmosphere if the limestone melts or is metamorphosed in a subduction zone.

Science News

... from universities, journals, and other research organizations
Largest Ever Analysis of Respiration Reveals Insight Into Climate Change
ScienceDaily (June 20, 2012) — Marine and freshwater environments have the potential to release more carbon dioxide (CO2) into the atmosphere in a warmer climate than their land counterparts, scientists at Queen Mary, University of London have found.

In the largest ever analysis of rates of respiration, published online in the journal Nature June 20, 2012, scientists compared the temperature dependence of respiration between aquatic and land ecosystems.

Lead author, Dr Gabriel Yvon-Durocher from Queen Mary, University of London explained the context of the research: "In the carbon cycle, photosynthesis by plants absorbs carbon dioxide (CO2) while respiration by animals returns CO2 to the atmosphere. Understanding how rates of respiration of entire ecosystems respond to changes in temperature will be crucial for forecasting future climate change as the planet warms in the coming decades."

In analysing annual rates of respiration across different ecosystems around the world, they found that aquatic ecosystems had a stronger response to temperature changes than land ecosystems.

"Respiration has a higher 'activation energy' than photosynthesis, meaning that it increases more rapidly with increasing temperature. But over a longer time period, the carbon fixed by photosynthesis limits respiration on the land. However, many aquatic ecosystems receive additional carbon from the land, which washes into lakes, rivers, estuaries and the sea from rainfall. This extra carbon means that respiration in aquatic ecosystems is not limited by photosynthesis and can have a stronger response to temperature than ecosystems on the land," explained Dr Yvon-Durocher.

"These findings demonstrate that aquatic ecosystems have a greater potential to release CO2 to the atmosphere as the climate warms, over long periods of time."

The authors warn that there are many other factors that need to be considered when analysing the links between global warming and changes in the carbon cycle.

"Our research has highlighted the potential of aquatic ecosystems to contribute more CO2 to the atmosphere as global temperatures rise, but we can not definitively say that this will exacerbate the effects of climate change -- it merely highlights a new mechanism that must be considered when making future predictions," Dr Yvon-Durocher said.

"Further research should be done to characterise the temperature sensitivities of the other key fluxes mediated by ecosystems that control the levels of greenhouse gases in the atmosphere to make more accurate predictions of future climate change."
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