
 
 
 

 
Notes to Educator: 

- We use different colors to specify informa5on we are providing to you.  
- Red is used to connote scien5fic terms with their defini5ons. We encourage you to 

ask your students what they think the terms means before providing the defini5ons.  
- Purple is used to designate notes from us to you. Purple may also indicate ques5ons 

you can ask your students. Answers aren’t always provided because there may not 
be defini5ve answers available.   

- Blue are the Driving Ques5ons – the overarching ques5ons that drive the flow of the 
material 

 
 

Lesson 2:  Prairie Food Chains and Food Webs 
 

Driving ques5on:  How do ecosystems maintain their health?  
 
Lesson 2 ques5on:  What lives in/on a Tallgrass Prairie? 

 
 

 

 
Terminology & Concepts  

- 10% Rule = The rule explaining the inefficient transfer of energy in an energy pyramid. E.g., Only 
10% of the total available energy is transferred when primary consumers eat producers. The 
same occurs when secondary consumers eat primary consumers. The majority of energy is lost as 
heat during transfers. 

- Abio-c component = the non-living components of an ecosystem – e.g., atmosphere, water, 
soil, rocks.  

- Bio-c component = the living components of an ecosystem – e.g., plants, animals, bacteria, 
fungi, and proFsts.  

- Consumer = organisms that eat other organisms for their food. They may eat producers (= 
herbivores) or they may eat other consumers (= carnivores) or they may each both (= omnivores).  
o The Consumer that eats the producers is also called the Primary Consumer (e.g.,mouse).  
o The Consumer that eats the Primary Consumer is called the Secondary Consumer (e.g., 

snake).  
o The Consumer that eats the Secondary Consumer is called the TerFary Consumer, or the Top 

Level/Apex Consumer (e.g., hawk).  
- Decomposer = A specialized type of consumer that gets its food energy from the breakdown of 

a dead organism (e.g., bacteria and fungi).  

Tallgrass Prairie Storyline 
 



- Energy Pyramid = An image that stacks the trophic levels in order with the Producers at the 
boPom and the top-level Consumers at the top. Because energy isn’t efficiently transferred 
between the levels (lost as heat), the rows become narrower to show that energy loss.  

- Food Chain =  A simple chain image of a natural system that shows the connecFon between 
food and who is consuming the food. 

- Food Web = A more complex, and realisFc image, of a natural system that shows more of the 
components of a system and what/who they eat.  

- Producer = a trophic level for organisms that use the sun’s energy to make their own food. 
Photosynthesizers.  

- Trophic Level = Troph = “feeding” in LaFn. The Trophic Level describes an organisms’  form of 
feeding in a natural system. E.g. – a “Producer” is a trophic level containing photosyntheFc 
organisms that makes their own food using the energy of the sun. First level Consumers eat the 
Producers. 

 
 
 

 
 
 
 
1.  Designing Food Chains and Energy Pyramids 
 
Provide the students with a set of Plant and Animal Cards (linked to boMom of document). You 
may want to laminate them for future re-use.  
 
ACTIVITY:  You will receive a set of cards that depict some common animals and plants of the 
prairie ecosystem. Use the cards to build models and answer the ques5ons below: 
 

TASK A: Using the Plant and Animal Cards – sort them into two piles that 
represent Producers and Consumers. 

 
1. How many producers do you have? 
2. How many consumers do you have? 

 
TASK B:  Construct a food chain and draw the model. 
 

1. Remove the Big Bluestem, Grasshopper, Wild Turkey, and Coyote 
species cards from the pile and arrange them into a Food Chain.  

2. Draw your food chain in your notebook. Label the trophic level of 
each organism in your food chain as follows: 

• Producer 
• Primary consumer 
• Secondary consumer 
• Ter>ary consumer 

3. Use species scien5fic names and add arrows to the model to show the 
flow of energy between food and consumer.  



 
TASK C:  Draw an energy pyramid with the same components as your food chain 

(4 levels), with the producer at the boMom and the ter5ary consumer at 
the top.  

 
 
Video explaining Energy Pyramids and the 10% Rule  (PowerPoint) 
 

 
 

 
ACTIVITY:  Simula5ng the 10% Rule – The Bucket Brigade Ac>vity  
 
Prepara>on:  To be done outdoors – put students into groups of 4 with each team gebng a 
bucket of water, Styrofoam cups for everyone. Put 1 hole (punch a pencil through the boMom) 
in the cups of the Primary Consumers and Secondary Consumers. No holes in the Producers or 
Ter5ary Consumers.  

 
Step 1:  In each group of 4, select who will be: 

- Producer – cup with no holes 
- Primary Consumer – cup with 1 hole 
- Secondary Consumer – cup with 2 holes 
- Ter5ary Consumer – cup with no holes 

 
Step 2:  The producers will stand next to the “sun” = bucket of water. The Primary 
Consumers will be 10 yds. away from the Producers. The Secondary Consumers will be 
10 yds. away from the Primary Consumers, and the Ter5ary Consumers will be 10 yds. 
away from the Secondary Consumers. The GOAL:  Transfer energy (water) from the 
bucket to the cups – passing it between the trophic levels. You want to fill the cup held 
by the Ter5ary Consumer if you can.  
 



This is a race! The first group to completely fill the Ter5ary Consumer’s cup wins!  
 

 
QUESTIONS – answer these ques5ons in your notebook: 
 
1. What do the holes in the boMom of the Styrofoam cups represent? 
2. What role does the sun play in the flow of energy through an ecosystem? 
3. Use what you experienced in this ac5vity to explain how energy can limit the 

number of trophic levels. 
4. Using the rule of 10% in energy transfer, record the scien5fic names for the 

organisms in each tropic level in your energy pyramid and the amount of energy 
available at that level if your producer level starts with 3,500,000 kilocalories of 
energy/area. 

5. In one or two complete sentences, describe how the available energy might change 
between the summer season and the winter season on the prairie.  

 
 

DISCUSSION – to be done in class 
• The Bucket Brigade was a model. What was it modelling? 
• Did you think it was an effec5ve model? Did it make it’s point? 
• Was it a perfect model? Are scien5fic models perfect? 
• What do you think the purpose of a scien5fic model is? 

 
 
 
 
2. Designing Food Webs 
 
ACTIVITY:  Go back to your groups and get your Plant and Animal cards. 
 
Provide each table with a large sheet of butcher paper to place their species cards and draw 
arrows to show rela5onships and energy flow.  
 

TASK A:   
- Organize all of your species cards into a food web that represents the flow of 

energy in the Konza Prairie ecosystem. 
- Be sure to include arrows that represent the proper flow of energy through each 

of the feeding levels. (draw on butcher paper) 
 

TASK B: 
- Now research other organisms that live in the Konza Prairie ecosystem using their 

website’s resources:  hMps://keep.konza.k-state.edu/prairieecology/index.html 
- Your goal is to add AT LEAST 2 more producers and 5 more consumers to your list 

of species of the prairie, to construct a more accurate food web that illustrates 

https://keep.konza.k-state.edu/prairieecology/index.html


how energy flows from producers through primary consumers, secondary 
consumers, and ter5ary consumers. Feel free to add more as you wish. 

 
TASK C: 

- In your notebook, draw a version of the food web you made with your cards. 
Then, answer the following: 
1. What happens to the available energy within each level when  

 
 
 
 
 
 
 
 
 
3. LimiCng Factors in an Ecosystem 
 

The presence (or absence), abundance, and growth if individual species within an ecosystem 
is determined by the amount of materials needed for its life to exist. Many of these 
materials are “abio5c” or not alive.   
 
 TASK A: 

- In your notebook, make a list of some abio5c materials in an ecosystem that 
living organisms need to survive = “Necessary Abio5c Materials” 

- Make a second list of some abio5c materials that you think play no role in any 
organisms’ survival = “Unnecessary Abio5c Materials” 

Watch each of the following videos: 
 
 Energy in the atmosphere over the prairie (PowerPoint) 
 

 
   h"ps://www.youtube.com/watch?v=uH9A-7Y3lL0 

 
 

https://www.youtube.com/watch?v=uH9A-7Y3lL0


Prescribed fire of the tallgrass prairie – via drone footage (PowerPoint) 
 

 
h"ps://www.youtube.com/watch?v=t0mUzXk940E 

   
 
 TASK B: 

- Copy the following table in your notebook: (PowerPoint) 
 

 
 

- Record all of the poten5al bio5c and abio5c factors that could posi5vely or 
nega5vely impact the species listed in the table.  

- Discuss with your table – did you all come up with the same things?  
 

 
 
 
 
 
As we try to understand more about healthy environments, it is going to be very important to 
keep track of our discoveries and ideas. We will be figuring out a LOT of different things. Some 
things might be important in our models and others may be less important. 
 

TASK A: 
- Refer to your Incremental Model Tracker (IMT) that was introduced in Lesson 1  

(PowerPoint) 

4. MODEL TRACKER 
 

https://www.youtube.com/watch?v=t0mUzXk940E


- What have we figured out during this lesson (Lesson 2)? 
- What can we add to our model – “What lives in a tallgrass prairie?” 

 
 

 
 
  



 
Lesson 2 Exit Assignment – Understanding Food Webs and 
Energy Pyramids  

 
Product submiDed by student:  A completed worksheet 
Points:  4 
 
Name:        
Sec5on:       
Date:        
 

1. Circle the answer that is FALSE: 
 

a. Food webs include every possible organism that lives in a par5cular 
ecosystem. 

b. Food webs model the flow of energy in an ecosystem. 
c. Food webs display feeding rela5onships in an ecosystem. 
d. Food webs provide a general idea of the kinds of organisms that live in an 

ecosystem.  
e. Food webs are really a series of interconnected food chains.  

 
 

2. From the food web below, indicate the organism (circle choice - from the list of choices) 
that would be considered a “secondary consumer”.  

 

 
 

a. Bald Eagle 

b. Duck 

c. Worms and Tiny 

Crustaceans 

d. Phytoplankton 

 



3.  Which choice below accurately describes why available energy can be a limi5ng factor in 
ecosystems? 

 
a. Almost all available energy makes its way to the next feeding/trophic 

level. 
b. Top predators always have a maximum amount of energy available to 

them. 
c. Very liMle energy is lost as heat and waste from one trophic level to 

the next.  
d. Organisms retain about 90% of the energy they consume.  
e. On average, only about 10% of the energy available flows to the next 

feeding/trophic level. 
 

4. A basic food chain is displayed below. If the sun provided 4,000,000 kcal of energy to the 
grass, then how much energy would be available to the remaining trophic levels in the 
food chain?  (circle your choice) 

 
 

 
 

a. Grasshoppers – 2,000 kcal 
Frogs – 200 kcal 
Snakes – 200,000 kcal 
Hawks – 2,000,000 kcal 
 

b. Grasshoppers – 400,000 kcal 
Frogs – 40,000 kcal 
Snakes – 4,000 kcal 
Hawks – 400 kcal 
 

c. Grasshoppers – 400 kcal 
Frogs – 4,000 kcal 
Snakes – 40,000 kcal 
Hawks – 400,000 kcal 
 

d. All 4,000,000 kcal would be available to each level of the food chain.  
 
 
 



Plant and Animal Cards 

 
 
 
 



 

 
 
 
 



 

 
 



 
 
 
 
 
 



 
 
 
 

 
 



 
 

 
 
 
 
 



 

 
 
 
 
 
 



 
 
 
 


