Individual, Population, Community, Ecosystem, Biome, Biosphere


Energy Flows - Energy flows in one direction, it does not recycle.
I.  The Basics

_________________ – All the biotic and abiotic factors in an environment
Heat Energy – Energy that is released, or lost, in the form of__________.  How much at each trophic level? _________________
Chemical Energy – Energy that is transferred from organism to organism.  Keeps the body running.  “Food” Energy is transferred in the form of ____________, also known as C6H12O6.
Light Energy – Energy that is provided from the sun
___________- Abiotic Factor, Main source of life (energy) for all living things.
II.  How organisms get their energy?

1.  Producer(Autotroph) – Creates their own energy.       
          How?  Photosynthesis/Chemosynthesis  Who? Ex.___________________________
          Flashback:  What is the equation for photosynthesis?

If you are not a producer you must be a __________________.

2.  Consumer (___________________) – Must consume (eat) sources of energy

a.  Herbivore – _____________________ Ex. Cow
b.  ____________ – Eat only meat
Ex. __________________
c.  Omnivore – _____________________________  Ex. Humans, Rats
d.  Detritivore or ___________________ – Eat dead and decaying matter    

                Ex.  __________________________
e.  Scavenger – Eating on the “left-overs”




    Ex. __________________________
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Primary Consumer – First consumer in the food chain. 
                       Often a _______________
                       Eats ____________________.

Secondary Consumer – Second consumer in the food chain.

                          Eating primary consumer. 
Tertiary Consumer – Third consumer in the food chain.



             Eating secondary consumer.
Top-Order Carnivore – (Top of the food chain) 
                            Often tertiary consumer.  Ex. Lion
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III.  Ways to Show Energy Flow

1.  ____________________ – Linear depiction of the flow of energy. (Not very realistic)
                      Question:  Does a food chain show an omnivore? _____________

2.  __________________ – Combination of all the possible food chains in a community.

                                                Shows all possible food sources and connections.
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Rules of Food Chains and Food Webs
1.  With a few exceptions, the majority of food chains start with the __________ even if 
      it is not visually there. (This is the main source of energy for most organisms.)
2.  The arrows represent the _____________ from one organism to another.

3.  As the organisms at each trophic level die their physical remains are decomposed.
     The main _____________ are bacteria and fungi.  (Decomposers may not be
     shown in energy flow diagrams)
4.  From trophic level to trophic level on the energy pyramid there is, on average, only 
    ________of the energy from the organisms on the lower level available to the organism 
    on the next trophic level.  So there is only the possibility of a 10% transfer.  
      This means 90% of the energy at each level is given off as _______ and cannot 

      be used by the predator.
· 1st Law of Thermodynamics- Energy cannot be created or destroyed, it can only change __________.

· 2nd Law of Thermodynamics- As energy changes form it loses ____________, usually in the form of ________.
                        [image: image7.png]
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5.  In each food chain/food web the predator is at the front of the arrow and the 

     Prey is at tail end of the arrow.   
     Ex.   Grasshopper (______) → Mouse (________)
     Think of the head of the arrow as the mouth of the predator eating the prey.
6.  Organisms are placed on trophic levels according to the food they eat.       

      _________________________ – each step (organism) in the food chain, web, or 
                                                               pyramid.
_Grass__ →_Grasshopper_ →  __Mouse__ → _Owl_
	
	Grass →
	Grasshopper →
	Mouse  →
	Snake     →
	Hawk

	Row 1
	
	
	
	
	

	Row 2
	
	
	
	
	

	Row 3
	
	
	
	
	

	Row 4
	
	
	
	
	


Complete rows 1, 2, 3, and 4 using the terminology we discussed today:
Row One:  Trophic Level (1,2,3,4)
Row Two:  Producer or Consumer (1st, 2nd, etc)
Row Three:  Autotroph or Heterotroph
Row Four:  Herbivore, Carnivore, Omnivore
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Pyramids (3 Types)

Energy Pyramid – 
Pyramid showing the loss 
of energy as you move 

up the food chain (pyramid) 
from trophic level to

trophic level. 
Key things to look for:
__________________________
__________________________

Biomass Pyramid – 
Pyramid showing the amount 
of living(bio-) tissue(-mass) 

at each trophic level of the 

food chain. 

Key things to look for:

__________________________

__________________________
Pyramid of Numbers – 

Number of individual organisms at each trophic 
level in the food chain.
Key things to look for:

__________________________

__________________________
***Energy flows in one direction, it does not recycle.***

I. The Basics
Ecosystem – All the biotic and abiotic factors in an environment

Heat Energy – Energy that is released, or lost, in the form of heat.  

       How much at each trophic level? 

       _90% is lost in the form of heat, 10% left for transfer_

Chemical Energy – Energy that is transferred from organism to organism.  Keeps the body running.  “Food” 

Energy is transferred in the form of _glucose_, also known as 
                            C6H12O6.
Light Energy – Energy that is provided from the sun

Sun- Abiotic (Non-Living) Factor.  Main source of life (energy) for all (most) living things.

II. How do organisms get their energy?
1.  Producer (Autotroph) – Creates their own energy.

    How?  Photosynthesis/Chemosynthesis    
    Who?  Ex. Plants, Algae, Phytoplankton
    Flashback:  What is the equation for photosynthesis?

If you are not a producer you must be a consumer.

2.  Consumer (Heterotroph) – Must consume (eat) sources of 
     energy


a. Herbivore – Eat only plants

     Ex. Cow, Deer

b. Carnivore – Eat only meat
Ex. Lion, Crocodile

c. Omnivore – Eat both meat and plants  
                            Ex. Humans, Rats, Bear

d. Detritivore and Decomposer – Eat dead and decaying 
           matter
           Decomposers ex)Bacteria & Fungi          
           Detritivore ex) worms, sea stars

e. Scavenger – Eating on the “left-overs”  
           Ex. Vulture, Buzzards

      Primary Consumer – First consumer in the food chain.  Often an 

                                     herbivores. Eats producers.
     Secondary Consumer – Second consumer in the food chain.

                          Eating primary consumer and sometimes producers.
                          Can be omnivores.
     Tertiary Consumer – Third consumer in the food chain.



                     Eating secondary consumer. Mostly carnivores.
     Top-Order Carnivore – (Top of the food chain) often tertiary 
                                          consumer.  Ex. Lion
                                          Carnivores.
III. Ways to Show Energy Flow

1.  Food Chain – Linear depiction of the flow of energy.   (Not very realistic)

            Question:  Does a food chain show an omnivore? _No_

2.  Food Web – Combination of all the possible food chains in an environment (community).  Shows all possible food sources and connections.


(Label Trophic Levels)
Food Chains and Food Webs
A food chain is a very simplified visualization of how energy flows in a community.
Rules of Food Chains and Food Webs
1.  With a few exceptions, the majority of food chains start 
     with the sun even if it is not visually there. (This is the main 
     source of energy for most organisms.)
2.  The arrows represent the flow of energy from one organism 
     (biotic factor) to another.
3.  As the organisms at each trophic level die their physical 
     remains are decomposed.
     The main decomposers are bacteria and fungi.  (Decomposers 
     may not be shown in energy flow diagrams)
4.  From trophic level to trophic level on the energy pyramid 
    there is, on average, only 10% of the energy from the 
    organisms on the lower level available  to the organism on the
    next trophic level.  So there is only the possibility of a 10% 
    transfer.  
    This means 90% of the energy at each level is given off as 
    heat and cannot be used by the predator. (Used by the 

    organism)

· 1st Law of Thermodynamics- Energy cannot be created or destroyed, it can only change form.
· 2nd Law of Thermodynamics- As energy changes form it loses quality, usually in the form of heat.
5.  In each food chain/food web the predator is at the front of 
     the arrow and the prey is at tail end of the arrow.   
     Ex.   Grasshopper (Prey) and Mouse (Predator)
     Think of the head of the arrow as the mouth of the 
     predator eating the prey.
6.  Organisms are placed on trophic levels according to the food 
     they eat.  Trophic levels are defined as feeding levels.
_Grass__ →_Grasshopper_ → __Mouse__ → _Owl_
                     TL 1                        TL 2                               TL 3                        TL 4
 
	
	Grass →
	Grasshopper →
	Mouse  →
	Snake     →
	Hawk

	Row 1
	TL 1
	TL2
	TL 3
	TL 4
	TL 5

	Row 2
	Producer
	Primary 

Consumer
	Secondary Consumer
	Tertiary Consumer
	Quaternary Consumer

	Row 3
	Autotroph
	Heterotroph
	Heterotroph
	Heterotroph
	Heterotroph

	Row 4
	XXXXXX
	Herbivore
	Carnivore
	Carnivore
	Carnivore


                100%         10%           1%              .1%              .01%
Complete rows 1, 2, 3, and 4 using the terminology we discussed today:
Row One:  Trophic Level (1,2,3,4)
Row Two:  Producer or Consumer (1st, 2nd, etc)
Row Three:  Autotroph or Heterotroph
Row Four:  Herbivore, Carnivore, Omnivore

3.  Pyramids

Energy Pyramid – 

Pyramid showing the loss of energy 
as you move up the food chain (pyramid) 

from trophic level to trophic level. 

10% Transfer, 90% used and lost as heat

Biomass Pyramid – 

Pyramid showing the amount of living (bio-) 
tissue(-mass) at each trophic level of the 

food chain. 

Mass measurements in “grams”

Pyramid of Numbers – Number of individual organisms at each trophic level in the food chain.
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Trophic Levels – each step (organism) in the food chain.

Food Chains and Food Webs
A food chain is a very simplified visualization of how energy flows in a community.
Rules of Food Chains and Food Webs
1.  With a few exceptions, the majority of food chains start 
     with the sun even if it is not visually there. (This is the main 
     source of energy for most organisms.)
2.  The arrows represent the flow of energy from one organism 
     to another
3.  As the organisms at each trophic level die their physical 
     remains are decomposed.
     The main decomposers are bacteria and fungi.  (Decomposers 
     may not be shown in energy flow diagrams)
4.  From trophic level to trophic level on the energy pyramid 
    there is, on average, only 10% of the energy from the 
    organisms on the lower level available  to the organism on the
    next trophic level.  So there is only the possibility of a 10% 
    transfer.  
    This means 90% of the energy at each level is given off as 
    heat and cannot be used by the predator.
5.  In each food chain/food web the predator is at the front of 
     the arrow and the prey is at tail end of the arrow.   
     Ex.   Grasshopper (Prey) and Mouse (Predator)
     Think of the head of the arrow as the mouth of the 
     predator eating the prey.
6.  Organisms are placed on trophic levels according to the food 
     they eat.  Trophic levels are defined as feeding levels.
_Grass__ →_Grasshopper_ →  __Mouse__ → _Owl_
	
	Grass →
	Grasshopper →
	Mouse  →
	Snake     →
	Hawk

	Row 1
	
	
	
	
	

	Row 2
	
	
	
	
	

	Row 3
	
	
	
	
	

	Row 4
	
	
	
	
	


Complete rows 1, 2, 3, and 4 using the terminology we discussed today:
Row One:  Trophic Level (1,2,3,4)
Row Two:  Producer or Consumer (1st, 2nd, etc)
Row Three:  Autotroph or Heterotroph
Row Four:  Herbivore, Carnivore, Omnivore
	
	Grass →
	Grasshopper →
	Mouse  →
	Snake     →
	Hawk

	Row 1
	Trophic Level 1
	Trophic Level 2
	Trophic Level 3
	Trophic Level 4
	Trophic Level 5


	Row 2
	Producer
	Primary Consumer
	Secondary Consumer
	Tertiary Consumer
	Quaternary Consumer


	Row 3
	Autotroph
	Heterotroph
	Heterotroph
	Heterotroph
	Heterotroph

	Row 4
	---------------
	Herbivore
	Carnivore
	Carnivore
	Carnivore


Copy the above chart and complete rows 1, 2, and 3:
Row One:  Trophic Level (1,2,3,4)
Row Two:  Producer or Consumer (1st, 2nd, etc)
Row Three:  Autotroph or Heterotroph
Row Four:  Herbivore, Carnivore, Omnivore
Practice: Go back to the food chain above and label each tropic level with as many descriptive terms as possible (primary consumer, carnivore, autotroph etc.) 








Practice: Explain how the food chain above represents BOTH the 1st and 2nd Law of Thermodynamics.











