	Long Term Target # 4

	I can explain how energy and chemical elements pass through systems.  I can describe how chemical elements are combined and recombined in different ways as they cycle through the various levels of organization in biological systems.


	ST 4.5
Energy Flows
	I can describe the flow of energy as it enters, passes through, and exits biological ecosystems.



	Consumer
Decomposer
Herbivore
Omnivore
Autotroph
Photosynthesis
	Producer
Primary Productivity
Biomass
Detritus
Heterotroph
Respiration/ Metabolism
	Food web 
Food chain
Trophic level
Biotic
Abiotic
Heat loss
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1. How is sunlight important to most ecosystems?  What forms does this energy take?  What is the ultimate fate of this energy in the ecosystem?


2. How do energy and matter move differently through ecosystems?


3. [image: http://mdk12.msde.maryland.gov/assessments/high_school/look_like/2003/biology/images/52_q_a.gif]Distinguish between producer and consumer.  Give an example of each. What role do decomposers play in feeding communities?


4. What is the difference between a food chain and a food web? 




5. Which group of organisms is always found at the base of a food chain or food web?  Why is their role so critical to the ecosystem?

6. [image: ]Label the trophic pyramid to the right with the appropriate levels:
_________________________
_________________________
_________________________

_________________________

7. Using the trophic levels above, assume the average energy transfer is 10% efficient.  If the flowers gain 75,000 J of energy then how much energy will the bees get?  the mouse?  the hawk?

· How much energy would the bees get if the transfer was15% efficient?

8. Why does a food pyramid have its shape (larger at the bottom)?  Why are there always less predators than producers?



9. Why is the transfer of energy and matter in a food chain only about 10% efficient?  
		(ie. where does the other 90% go)?








	ST 4.6
Carbon Cycles
	I can describe how carbon cycles between the atmosphere and the geosphere through the processes of photosynthesis, combustion and respiration.  I can discuss human impacts on this system



1. Why are carbon, oxygen and hydrogen important to living organisms?

[image: MacHD:private:var:folders:9m:s4508q893xs98fmd0ss517mj6l4hm1:T:TemporaryItems:image034.jpg]

2. What are the ways that carbon is stored in ecosystems?








3. What are the processes that move carbon between its sources and sinks in ecosystems?



[image: ]

4. What are ways that humans are affecting and changing the flow of carbon?






5. What is the greenhouse effect, how does it work, what does it do, how is it changing?  (draw any diagrams you feel necessary)








	ST 4.4
Nitrogen and Phosphorus Cycles
	I can describe how nitrogen and phosphorous are integral parts of abiotic and biotic systems.  I can describe how human activity is changing the availability of these nutrients to cause eutrophication and/or dead zones.


1. What are the ways that nitrogen and phosphorus are stored in ecosystems?



[image: MacHD:private:var:folders:9m:s4508q893xs98fmd0ss517mj6l4hm1:T:TemporaryItems:0617f05ff6e9dce5863065cc9cc11f7d.jpg]

2. What are the ways that nitrogen is moved between its sources and sinks in ecosystems?  Why is nitrogen sometimes difficult for living things to get (in a form they can use)?









[image: MacHD:private:var:folders:9m:s4508q893xs98fmd0ss517mj6l4hm1:T:TemporaryItems:36-17-PhosphorusCycle-L.gif]
3. What are the ways that phosphorus is moved between its sources and sinks in ecosystems? Why is phosphorus sometimes difficult for living things to get?
                                           







4. What are ways that humans are affecting and changing the flow of nitrogen and phosphorus?  


[bookmark: _GoBack]

5. How does human activity encourage eutrophication, and why does this lead to the formation of dead zones?
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