Biogeochemical Cycle Student Notes
A Biogeochemical Cycle is a circuit, or ___________________, by which an element or molecule moves through both _____________ and _____________ components of an ecosystem.
Water Cycle:
· Continuous movement of _________________________________________________________ ______________________________________________________________________________
· Vocabulary: 
· Condensation

· Precipitation

· Evaporation

· Transpiration
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Sources and Examples of Water
· _______________

· Polar ice caps, glaciers, icebergs.
· Liquid
· _________________________ (rain, sleet, snow, hail): large droplets of water.

· Surface water: lakes, ponds, streams, rivers, oceans. 

· _______________________.
· Condensation: water vapor that _______________________________________________.
· Gas 
· ______________________/ water vapor: liquid water heated by the sun and rises into the atmosphere.
· Transpiration: _____________________________________________________________.
Water Cycle: Human Impacts:
	· _________________________
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	·  _________________________
	

	· _________________________
	

	· _________________________
	

	· _________________________
	


Water Cycle - Remember This!
· Water enters the atmosphere through evaporation and transpiration.
· Transpiration is the evaporation of water from plants.
· Water returns to the earth through precipitation.
Interesting Scientific Fact:

Changing the solid form of water (ice) to the liquid state of water requires heat.  Changing water back into ice gives off heat.  Knowing this, orange farmers in southern states spray their orange trees with water to prevent them from freezing during sudden cold snaps.  The way it works is simple.  As the water begins to freeze on the orange trees, it gives off heat which then prevents the fruit from freezing.  The crop is saved.
Carbon Cycle
· The process by which ____________________________________________________________ ______________________________________________________________________________

· _________________is an essential component of proteins, fats, carbohydrates, and DNA, which make up _______________________________________________________.
· Vocabulary:

· Cellular Respiration

· Photosynthesis

· Decomposition

· Combustion 

· [image: image1]Fossil Fuels
· Coal

· Oil 

· Natural Gas

· __________________________ convert carbon dioxide (CO2) in the atmosphere into glucose (carbohydrates) during photosynthesis.
· ______________________________ convert glucose that they obtain from eating producers into CO2 during cellular respiration.
· Organisms that produce their own food through photosynthesis also release CO2 during ____________________________________________.

Sources and Examples of Carbon:
· Decaying ________________           
· __________________: the burning of fossil fuels
· Respiration
· Limestone
· ______________
Importance of Carbon: 

· Carbon may be converted into ________________________ which make up the hard parts of ______________________________________________________.
· They are not easy to __________________________________________.

· After millions of years, carbonate deposits produce large formations of ____________________________________, which is one of the largest ________________________________ or carbon reservoirs on Earth.
· Some _________________________ in organisms are converted into fats, oils, and other molecules that store ________________.
· When an organism ___________, carbon can be released into the soil or air.
· The stored carbon left over from the bodies of plants and animals that died millions of years ago can form fossil fuels (_________________________________) underground.  
Carbon Cycle: Human Impacts:
· When we burn fossil fuels (____________________________), it releases carbon into the air.

· Natural burning of wood and forest fires as well as deforestation release ___________________________________________________________.

· Excess carbon in the atmosphere is thought to cause ____________________________.
Carbon Cycle – Remember This!

· Carbon enters the atmosphere through cellular respiration, decomposition, and combustion.
· Carbon is absorbed from the atmosphere through photosynthesis.
· Humans have GREATLY impacted the carbon cycle by putting more carbon dioxide into the atmosphere through combustion than what is removed by photosynthesis!
Interesting Scientific Fact:

When some prehistoric plants and animals died, they became buried over time by layers of Earth.  During that time, they were changed into fossil fuels such as coal, oil, and natural gas.  The carbon contained in those once living organisms is burned as a fuel for cars.  That same carbon is then released into the atmosphere.  
Nitrogen Cycle
· The process in which ___________________________________________________________ ____________________________________________________________________________.
· Vocabulary:

· Legumes

· Root Nodules

· Nitrogen-Fixing Bacteria
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Examples and Sources of Nitrogen
· _____________________________

· Fertilizers

· _________________________ (~ 78% nitrogen), but unusable to most living organisms.
· So, nitrogen must be _________________, or altered before organisms can use it!

· Nitrogen-fixing bacteria on the root nodules of _______________________
Nitrogen-Fixing Bacteria
· Nitrogen fixing bacteria are bacteria that can ________________________________________ into chemical compounds that organisms can use.

· ALL other organisms _______________________ upon these bacteria to supply nitrogen that they can use!

· These bacteria live in nodules on roots of plants called legumes(__________________)
· The _________________ in legumes produce compounds called nitrates.  The left over nitrogen fixed by the legumes is released into the____________.

· Plants that DO NOT have nitrogen-fixing bacteria get ______________ nitrogen from the__________.

· Animals get nitrogen by eating ___________________&______________ that have usable nitrogen in them.

· _____________________: The process of making nitrogen into a form that is useful to plants.
· _____________________________ break down waste, leaves, plants and animals and return nitrogen back to the soil.

· Some of the nitrogen returned back to the soil by decomposers gets converted into nitrogen ___________________ and goes back to the __________________________.
· Nitrogen is a key component in our __________________________________.
· Nitrogen helps to __________________________________________________!

Nitrogen Cycle: Human Impacts
· Fertilizers with nitrogen can cause _____________________________________.

· ________________________ of nitrogen rich topsoil when vegetation is cleared.

· Burning fossil fuels releases _________________________ which is a cause of acid rain.
Nitrogen Cycle – Remember This!
· Atmospheric nitrogen (gas) is unusable by most living organisms.
· Nitrogen-fixing bacteria provide most of the usable nitrogen.
· Nitrogen-fixing bacteria are found on the root nodules of legumes.
Phosphorus/Mineral Cycle
· The movement of ______________________________________________________________ ____________________________________________________________________________.
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Examples and Sources of Phosphorus
· _______________________________ enters ecosystems when rocks erode and dissolve in the water or soil.
· Phosphorus can also be added through: 
· ________________________   
· Decomposition 
· _____________________ 
· Fertilizers

Phosphorous Cycle

· Phosphorus helps make up our ______________ and is essential to form our bones and teeth!

· Plants get phosphorus from the __________________________________________________.

· Animals get phosphorus by eating plants or other animals

Phosphorus Cycle: Human Impacts
· _______________________________ with phosphorus can cause eutrophication.
· ______________________ of phosphorus rich topsoil when vegetation is cleared. 
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Phosphorous – Remember This!
· Most phosphorus is found in rocks and soil.
· The phosphorus cycle is the slowest cycle.
· Excess phosphorus contributes to eutrophication.
Biogeochemical Questions

Water Cycle Questions:

1. How does water return to the earth?

2. What is transpiration?

3. How does water enter the earth’s atmosphere?

Carbon Cycle Questions:

1. How does carbon enter the atmosphere?

2. How is carbon removed from the atmosphere? 

3. How does carbon enter living organisms?

4. How are humans impacting the carbon cycle and what is one of the results from human impact?

Nitrogen Cycle Questions
1. Where is most nitrogen found?
2. Where does usable nitrogen come from?
3.  What type of relationship exists between nitrogen-fixing bacteria and legumes?

Phosphorous Questions
1. Where is most phosphorus found?

2. What is phosphorus used for in humans?

[image: image7.png]Human Influences on Phosphate Cycle

Mining Phosphate Rock

Phosphates in
fertilizers

Run offand
erosion

Animal

Wastes

Phosphates in
municipal sewage —»-

Excess Phosphate
dissolved in water

. oppert.1997



[image: image8.jpg]


