Name:____________________________________________Biological Energy Packet
Standard 2 Students will understand that energy from sunlight is changed to chemical energy in plants, transfers between living organisms, and that changing the environment may alter the amount of energy provided to living organisms.

 Obj 3 A. Describe specific examples of how humans have changed the capacity of an environment to support specific life forms (e.g., people create wetlands and nesting boxes that increase the number and range of wood ducks, acid rain damages amphibian eggs and reduces population of frogs, clear cutting forests affects squirrel populations, suburban sprawl reduces mule deer winter range thus decreasing numbers of deer
Please go to: http://www.poodwaddle.com/clocks/worldclock/  to view the World Population Clock

Click on “Population” and answer the following questions:

1. What is the current population of the earth today? _____________________________

2. Are more people dying or are more people being born? _________________________

3. How many people have born on our planet? ______________________________

Click on “Food” and answer the following questions:

4. How many chickens have been killed this year in 2011? ______________________________

Click on “Energy” and answer the following questions:

5.  What percentage of the energy we are using “Renewable”?________________________

6.  What does this mean?
St 2. Obj 3 A. Distinguish between inference and evidence in a newspaper or magazine article relating to the effect of humans on the environment.
[image: image1.wmf]Earth Overshoot Day Today

[image: image2.wmf]By Tim Wall | Tue Sep 27, 2011 08:10 AM ET   Found at: http://news.discovery.com/earth/not-so-happy-earth-overshoot-day-110927.html 
Europe isn't the only place facing a debt crisis this week. Today marks the day the entire planet goes into ecological debt, according to the Global Footprint Network.

Dubbed “Earth Overshoot Day,” Sept. 27 marks the day when humans have used an entire year's worth of the planet's productivity, the Network calculates.

"That's like spending your annual salary three months before the year is over, and eating into savings year after year," Global Footprint Network President Mathis Wackernagel said in an AFP article, "Pretty soon, you run out of savings."

Human's depend on the Earth for everything from food to fuel and clothing, but since the 1970's humans have been using more resources than a single planet provides, the Network says. To keep up our current usage rates we would need between 1.3 to 1.5 Earths.

Since no one has a spare Earth sitting around, we are in ecological debt. And unlike the United States national debt, there is no way to raise the debt ceiling. Once the planet's resources are used up, we have nowhere else to go.

"From soaring food prices to the crippling effects of climate change, our economies are now confronting the reality of years of spending beyond our means," Wackernagel said.

Earth Overshoot Day is not a precise measure, but tries to put humanity's impact on the Earth into an observable form. The Global Footprint Network's website notes that Sept. 27 is actually on the later end of the possible date range.

The Earth Overshoot Day concept was originally developed by the New Economics Foundation. The date is calculated by comparing human demand to Earth's supply. Calculations are influenced by Earth's natural productive ability, how much people consume, and how many people there are. 
The equation can be simplified to:





[world biocapacity / world Ecological Footprint ] x 365 = Earth Overshoot Day

That's a small equation for tremendous set of data. Can scientists really estimate the entire planet's productivity and the whole human species' resource use?

“It is possible to estimate it based on sunlight, rainfall, land area, and plant community,” Jan Weaver, biologist at the University of Missouri told Discovery News.

“It would be similar to how the UN Food & Agriculture Organization estimates crops and forest productivity,” Weaver said.

Other national and international agencies use a similar methodology to estimate energy and food needs, and the approach seems reasonable, she added.

To keep tabs on all this data the Global Footprint Network uses National Footprint Accounts. According to their website:


“National Footprint Accounts measure the ecological resource use and resource capacity of nations over 
time. Based on approximately 5,000 data points per country per year, the Accounts calculate the 
Footprints of 241 countries, territories, and regions from 1961 to the present. These accounts provide the 
core data that is needed for all Ecological Footprint analysis worldwide.”
Just as the United States has a monstrous economic debt, they have a massive ecological debt as well. The US has a massive ecological footprint, an AFP story noted that it would take five Earths to meet humanity's needs if everyone used as many resources as the average American.

Europe and Canada have big footprints too. And China, India and other developing countries are catching up quickly. The Network estimates in the Living Planet Report 2010, that by 2030 humans will be using double the Earth's capacity.

IMAGE:A composite satellite image of the Western Hemisphere. (NASA, Wikimedia Commons)

Research Question:_______________________________________________________________________
Hypothesis:_____________________________________________________________________________
Procedures:   
Since this claim is at such a high magnitude it will be difficult to get data from simply observing something in the classroom. 
 We will need to find a research article from a reliable source and determine: 
1. The claim,  2. Data   3. Warrant  and 4. Resource.  
We will also need to get at least 5 other articles from our peers.
Where to get Articles:   Use the Utah Research Site: 1. Go to:   http://pioneer.uen.org
2. Select one of the following article search methods:

-EBSCO
- eMedia
-SIRS Databases
-Utah Collections Multimedia

Search using words such as: Earth’s Resource Consumption,  Overshooting Earth’s Resources, etc.

Data:

Name of Article: ________________________________________ Cite:_____________________________

	Claim:


	

	Data:


	

	Warrant:


	


Name of Article: ________________________________________ Cite:_____________________________

	Claim:


	

	Data:


	

	Warrant:
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Name of Article: ________________________________________ Cite:_____________________________

	Claim:


	

	Data:


	

	Warrant:


	


Name of Article: ________________________________________ Cite:_____________________________

	Claim:


	

	Data:


	

	Warrant:


	


Name of Article: ________________________________________ Cite:_____________________________

	Claim:


	

	Data:


	

	Warrant:


	


Standard 2   Objective 1 Compare ways that plants and animals obtain and use energy.
Reactants    of:




Energy coming in for:
PHOTOSYNTHESIS

RESPIRATION

PHOTOSYNTHESIS

RESPIRATION

Products    of:




Energy given off in:
PHOTOSYNTHESIS

RESPIRATION

PHOTOSYNTHESIS

RESPIRATION

[image: image3.wmf]Obj 1. A. Recognize the importance of photosynthesis in using light energy as part of the chemical process that builds plant materials. 

Explain photosynthesis in your own words:

What energy drives this reaction?

What energy is now stored in the leaves and tomato?
Home Plant Growth Experiment
Obj. 2 C: Formulate and test a hypothesis on the effects of air, temperature, water, or light on plants (e.g., seed germination, growth rates, seasonal adaptations). 

Question: Does changing the _______________________________________ affect how well grass seeds grow?

Hypothesis:

Materials: Each person will do one of the tests and each person will therefore have:

-  One cup fill ¾ full of dirt.     – A pinch of grass seed
- Water

-Additional materials  
	Day
	Observations
	Day
	Observations

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Procedure:




 

1. Plant your pinch of grass seed 3 cm deep in your dirt cup

2. Water at home with the following amount __________ at the following time per day _________
3. Put your plant:______________________________

4. Record observations of what your dirt cup (and plant) look like each day.

5.  Discuss with your group everyday your results and change your procedure as necessary.


Group Data:






Group Graph:
	How the Independent Variable Changed:
	Dependent Variable (or Results)

	
	

	
	

	
	

	
	


	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


Conclusion Statement:
St 2 Obj 1 B. Explain how respiration in animals is a process that converts food energy into mechanical and heat energy.
Carbohydrates as Fuel: Swimming the English Channel

1. What does Paul try to gain before attempting the English Channel?  Is this muscle or fat?

2. How many pounds has he gained?   Is it muscle or fat?

3. Why would ancient man look more like Paul than maybe a muscular person?

4. In respiration, what does the body take in to get energy?

5. During a physical activity what does our body use first, second, or third?

1.



2.



3.

6. How many calories does Paul store?

7. What is the cardiac output for normal people?

What is the cardiac output for trained people?

8. Could our bodies do what Paul’s body did?   Please explain.
Obj 1. C. Trace the path of energy from the sun to mechanical energy in an organism (e.g., sunlight - light energy to plants by photosynthesis to sugars - stored chemical energy to respiration in muscle cell - usable chemical energy to muscle contraction- mechanical energy). 
Presentation: Group Names:_________________________________________________________________

Assignment: You are to teach the energy flow from the sun (solar energy) to the energy we exert/give off (mechanical energy).   You are to work in your groups, however, if your group decides collectively to break off into smaller groups or individuals that is fine; the smaller the groups the more work there is to do.  To teach this information to your peers, you can use any of the following methods:
· Make a poster


  -Perform a skit

- Teach through a game

· Teach on a transparency
  -Make a cartoon sketch
- Your own idea with approval

· Teach through Song or Music
  -Teach through a Power point 
Rubric:
1.  Three energy transformations are drawn …………………………………………………..…………4

Solar Energy to Chemical energy to Mechanical Energy
2.  Correct labels and arrows show what types of energy are transformed and the direction energy is flowing……………………….………………………………………………………………………………..4

3.  The following terms are used correctly used………………………………………………………….4
Solar energy

chemical energy

mechanical energy

Sun


photosynthesis

CO2 = carbon dioxide
Water = H2O 

O2 = oxygen


C6H12O6 = glucose = food

38 ATP

38 ADP = Pi


Respiration
4.   The drawings and descriptions are recognizable and clear…………………………….…………..4

Materials Needed:





Responsibility of Group Member:

Objective 2 Generalize the dependent relationships between organisms.

B. Use models to trace the flow of energy in food chains and food webs. 

Title:  Who’s Who in a Food Chain?




A _______________ ______________________ tells us what is eaten by what in an ecosystem
What is an ecosystem?
· An _______________________ is all the animals and the plants in a habitat, together with their environment.
· An ecosystem provides everything that the _________________ and ________________ that live there _______________

· A ___________ ______________is an ecosystem, and so is a ______________ or a _____________
[image: image4.wmf]
[image: image5.wmf][image: image6.wmf]What does this food chain show?
· The ___________is eaten by the 
_______________

· [image: image7.wmf]The ____________ is eaten by the 
___________________________

· The ___________ is eaten by the____________________.

Producers

· ALL ______________ ________________ NEED ________________ FROM________________. 
· _____________ ______________are the _______________living things that can make their_________  
· They are called____________________.  
· A food chain ___________________begins with a producer.
Consumers
Animals are __________________________because they eat plants or other animals to get their energy.  
The _____________ ___________________in a food chain is an ________________________________ (an animal that eats only plants).
The ___________________ ______________________ is a ____________________________________ 

(an animal that eats only other animals).  

A ___________________ may be eaten by a _________________ ___________________ called a _______/ 

______________________ _______________________.
[image: image8.jpg]


A food chain sometimes includes a consumer that is an __________________________ (an animal that eats both plants and animals).
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Label the following animals:

[image: image10.wmf]
Decomposers
____________________________ are consumers that break down _________________ ______________ 

and_________________________.  
They _____________ ________________ stored in dead plants and animals to the soil, water, and air.  

Then green plants use the materials to make food.
[image: image11.wmf]This is a beach food chain
Can you describe what is happening?
Can you show a different food chain?
What did each food chain begin with?____________________________________________________

And where did this green plant gets it’s energy from?______________________

Food Web: _______________________________________________________________________
Energy flow
Each animal in the food chain _________ ____________animal or a plant in order to gain ____________
· The energy flow in the ecosystem keeps all of the animals alive.
At each level only ________% of the original energy is transferred to the consumer.

Where did the other 90% of energy go? ____________________________________________________
[image: image12.wmf]
What people do
· Sometimes, humans cause problems for the plants and animals in an ecosystem.
· Oil spills pollute the sea and beaches.

· Forests are cut down to make way for roads, and so that land is available for cattle to graze.

What affect does this have on a food chain? _______________
A food chain shows________________________________  

Most food chains start with______________________________

Plants are___________________________

Animals are __________________________

Animals that hunt and eat others are called______________________________________
Animals that are caught and eaten are called________________________________________
Drawing You in a Food Web Rubric:

Requirements

	5 Trophic Levels   (5 pts)
	Animals & Plants in correct Trophic Level    (10 pts)
	A Color Coordinated Key in the top corner   (5 pts)
	Colored Energy arrows for each consumer  (10 pts)

	-Decomposers

-Producers

-1st Consumers

-2nd Consumers

-3rd Consumers
	-8 things you eat

-a 2nd consumer & 3 things they eat

-a 3rd consumer & 3 things they eat

-Total of 10 living things

Past 10 get 1 pt per living thing up to 5.
	-producer   (green)

-herbivore (                   )

-omnivore (                   )

-carnivore (                   )
	-Sun energy to producers (                  )

-1st consumers (                                 )

-2nd consumers (                                )

-3rd consumers (                                )

-Decomposers (                                 )

-Arrows are straight, labels are clear  

- 5 pictures minimum drawn with each living thing.


Objective 3 Analyze human influence on the capacity of an environment to sustain living things.
Describe specific examples of how humans have changed the capacity of an environment to support specific life forms 
Arctic Food Web Activity:

Work in your groups to organize the cards to make a food web.  Then draw the food web in the space below:

After your food web is drawn, fill in the following table:

	Environmental Impact
	Changes it would cause

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Analysis:

1. Can all of these environmental impacts be traced to humans? Explain your answer.

2. What happens to a food web if you increase the amount of producers?

3. What happens to a food web if you decrease the number of large predators.

4. Why do we need decomposers in a food web?

Obj 2 A. Categorize the relationships between organisms (i.e., producer/consumer/decomposer, predator/prey, mutualism/parasitism) and provide examples of each. 

Title:  Best Buddies

Introduction:  In nature, plants and animals develop complex relationships.  Some are relationships you may know of are producer/consumer/decomposer or predator/ prey.  You may be less familiar with mutualism, commensalisms or parasitism.  These relationships are sometimes amazing to see because they remind us of human types of behavior.  In this activity you will investigate the plant and animal world as well as the human side of interactive relationships.

Procedures:

1.  Turn to a partner and describe what you think it means to be a “buddy” to someone else.

2.   Define the following terms that are used to define “buddies” in an ecosystem:

Producer-
Consumer

Decomposer

Predator

Prey

Predation:

Mutualism

Parasitism

Commensalism

	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	Picture

#

	
	
	
	
	
	
	
	
	
	
	
	
	Organism  and it’s Role

	
	
	
	
	
	
	
	
	
	
	
	
	Organism  and it’s Role

	
	
	
	
	
	
	
	
	
	
	
	
	Relationship: (produccer/consumer, producer/decomposer, predation, mutualism, parasitism, commensalism)


Living Together Movie Notes:

Name 3 examples of Mutualism & Why:
1.

2.

3.

Name 3 examples of Parasitism & Why:

1.

2.

3.

Name 1 example of Commensalism& Why:

Name 1 example of Predation & Why:

Obj 3 C. Infer the potential effects of humans on a specific food web. (Our Planets Resources)
Short Essay:      Please describe if Humans really are going past our planets resources.  If we are, what resources are we consuming?   Can other species live on these resources if we as humans use up more than our share of resources?   Please use three paragraphs of 4 sentences or more to describe your position.  You need to back up your position using articles found from our class research.
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