


 At 4,500 acres, Shelby Farms Park is one of America’s 
largest urban parks! 

  Shelby Farms Park has more than 20 lakes and ponds, 
more than 40 miles of trails, and a variety of animal and 
plant species that call the Park, “home.”

  Shelby Farms Park Conservancy is a 501(c)3 nonprofit 
organization that manages and operates Shelby Farms 
Park and Shelby Farms Greenline.  

About Shelby Farms Park



This presentation is organized into multiple smaller 
lessons that can be taught individually or as a unit. 
These lessons include:
 Part 1: Vocabulary
 Part 2: Food Chain
 Part 3: Food Web
 Part 4: Ecological Pyramid
 Part 5: Connecting the Concepts

Lesson Outline



Food chains and food webs are diagrams that show the flow of 
energy through an ecosystem. To understand these diagrams, it is 
important to know the definitions of the following vocabulary terms: 

  Organism – an individual form of life such as an animal, a plant, a 
fungus, etc.

  Population – multiple organisms of a single species such as a herd 
of buffalo.

  Ecosystem – living things and nonliving components that interact 
in an environment. An example of an ecosystem is a lake 
because it contains organisms such as fish and plants in addition 
to nonliving components such as water, soil, and sunlight. 

Part 1: Vocabulary



 Autotroph – An organism that makes its own food 
using sunlight or chemical energy. Autotrophs are 
also called producers. Examples of producers include 
trees, plants, and grass.

 Heterotrophs – An organism that obtains its energy by 
eating other organisms. Heterotrophs are also called 
consumers. Examples of consumers include a human, 
a frog, or an insect. 

Vocabulary



 Predator – An organism that eats another organism. 

 Prey – An organism that is eaten by the predator.

Example: The eastern red bat eats a variety of 
insects including mosquitoes. In this example, the 
eastern red bat is the predator and the mosquito is 
the prey. 

Vocabulary



Types of Heterotrophs:
 Herbivore – an organism that eats only producers and is often 
referred to as a “plant-eater.” 
 Carnivore – an organism that eats only other consumers and is 
often referred to as a “meat-eater.”

 Omnivore – an organism that eats both producers and 
consumers, and is often referred to as a “plant and meat 
eater.” 
 Decomposer – an organism that breaks down dead organisms 
and recycles nutrients that can be used by producers. 

Vocabulary



White-tailed Deer

Examples of herbivores that live in Shelby Farms Park

Buffalo (American Bison)

Beavers
Rabbits
Horses

Grasshoppers
Caterpillars
Honeybees

Vocabulary



Snakes

Examples of carnivores that live in Shelby Farms Park

Bobcats

Eastern Red 
Bats

Hawks
Owls

Bullfrogs
Spiders

Vocabulary



Robins

Examples of omnivores that live in Shelby Farms Park

Mallards (a species of duck)

Gray Foxes
Raccoons

Cardinals
Red-eared sliders 

(turtles)

Crickets

Vocabulary



Worms

Examples of decomposers that live in Shelby Farms Park

A mushroom is a type of fungus.

Bacteria
Fungi

Worms

Vocabulary



 Food Chain – a diagram showing the flow of energy in 
one pathway in an ecosystem. Examples of food chains 
can be found in Part 2 of this lesson. 

 Food Web – a diagram of interconnected food chains. 
Food webs show the flow of energy in multiple pathways 
in an ecosystem. An example of a food web can be 
found in Part 3 of this lesson.

  Trophic Level – Each step in a food chain or food web. 
Examples of trophic levels can be found in Parts 2 and 3 
of this lesson.

Vocabulary



This diagram is one example of a 
food chain. Notice the following 
concepts in the diagram:
 An autotroph (seed) is found at the 
bottom of the food chain. 
 After the autotroph,  heterotrophs 
(mouse and owl) are present in the 
next levels of the food chain.
  Each organism (seed, mouse, and 
owl) represent three different 
trophic levels.

Part 2: Food Chain



  The arrows indicate the direction that 
energy is transferred.

  The arrow between the seed and the 
mouse indicate that energy is 
transferred from the seed to the 
mouse. This happens when the mouse 
eats the seed.

  The arrow pointing from the mouse to 
the owl shows that energy is 
transferred to the owl when the owl 
eats the mouse.

Food Chain
Why is the direction of the arrows important?



Challenge Questions: Answer the 
following questions about this food 
chain. (Answers are found on the 
next slide.)
 Which organism in this diagram is 
classified as an autotroph?
 Which organisms are classified as 
heterotrophs?
  Each organism (leaf, beetle, 
cardinal, and bobcat) represent a 
different ________ level.

Food Chain



Answers
  The leaf is an autotroph. 
(Reminder – autotrophs are also 
called producers.)
  The beetle, cardinal, and 
bobcat are all heterotrophs. 
(Reminder – heterotrophs are 
also called consumers.)
  Each organism (leaf, beetle, 
cardinal, and bobcat) represent 
a different trophic level.

Food Chain



Challenge Questions: Use the food 
chain to answer these questions.
  If all of the cardinals flew away to 
a different ecosystem, what do 
you think would happen to the 
population of bobcats? 
  If all of the cardinals flew away to 
a different ecosystem, what do 
you think would happen to the 
population of beetles?

Food Chain



Answers 
  If all of the cardinals flew away to a 
different ecosystem, the bobcat 
population would decrease because 
the bobcats (the predators) eat the 
cardinals (the prey) to obtain energy. 

  If all of the cardinals flew away to a 
different ecosystem, the beetle 
population would increase because 
they will no longer be eaten by the 
cardinals.

Food Chain



Part 3: Food Web
This diagram is one example of a 
food web. Food webs are more 
complex than food chains 
because there are multiple 
pathways. They are also more 
realistic because they account for 
organisms having more than one 
predator or prey in their ecosystem. 
For example, a food chain may 
show a hawk eating snakes only. 
However, hawks will also eat 
rabbits and even other animals not 
listed in this food web. 



Notice how there are 
multiple food chains that 
exist in this food web.  Two 
examples of food chains in 
this food web are:

Challenge: Identify two more 
food chains in this food web.

Food Web

Seeds        Rabbit        Hawk

Leaves     Rabbit     Snake     Coyote



Food Web
Challenge Questions:
  Based on the food web, 
identify the organism(s) 
that are autotrophs? What 
is their source of energy?

  Identify the herbivore(s) in 
the food web. 

  Identify the carnivore(s) in 
the food web.

  Identify the omnivore(s) in 
the food web.



Food Web
Answers:
  The autotrophs are the seeds, 
plants, and leaves. They get 
their energy from the sun.

  The herbivores are the rabbit
and caterpillars because 
they eat only producers. 

  The carnivores are the hawk
and snake because they eat 
only consumers.

  The omnivore is the coyote
because it eats both 
producers and consumers. 



Food Web
Do decomposers play a role in 
the food web?
  Yes! Although they are not 
shown as part of this food 
web diagram, decomposers 
are critical to food webs. 
When organisms in the food 
web die, the decomposers 
break down the dead 
organisms and recycle 
nutrients that autotrophs 
need to survive.



Food Web

Challenge Question:
  If a drought caused a 
decrease in the number 
of seeds, plants, and 
leaves, how would the 
other organisms in the 
food web be affected? 



Food Web
Answer:
  A decrease in the number 
of seeds, plants, and leaves 
would result in a decrease 
in the rabbit and caterpillar 
populations because 
rabbits and caterpillars 
would have fewer sources 
of energy to eat. This would 
also lead to a decrease in 
the snake, hawk, and 
coyote populations.



Food Web
Challenge Question:
  If a disease caused a 
decrease in the hawk, 
snake, and coyote 
populations, how would 
the other heterotrophs 
in the food web be 
affected? 



Food Web
Answer:
  The other heterotrophs in 
the food web are the 
rabbits and caterpillars. 
Based on this food web, 
the rabbit and caterpillar 
populations would 
increase because they 
would no longer have any 
predators.



Part 4: Ecological Pyramid

The transfer of energy in a food 
web can also be represented in 
an ecological pyramid. 
 Ecological Pyramid – a diagram 
that shows the change in energy, 
biomass, and number of 
organisms at each trophic level 
 Biomass – the total mass of 
organisms in each trophic level 



  Primary Consumers – Organisms that get 
their energy from producers. 

  Secondary Consumers – Organisms that 
get their energy from primary consumers.

  Tertiary Consumers – Organisms that get 
their energy from secondary consumers 
(and primary consumers). 

Ecological Pyramid
Organisms in the Ecological Pyramid (from bottom to top)

  Producers – Because these organisms are at 
the bottom of food chains and food webs, 
they are also at the bottom of the pyramid. 



Each section of the pyramid represents a different 
trophic level.

Notice the 
relationships between 
energy, biomass, and 
number of organisms 
from the bottom level 
of the pyramid to the 

top level. They all 
decrease!

Ecological Pyramid



Why does energy decrease by ~90% at each trophic 
level?
  Energy at each level is used in metabolism and lost 
as heat. Therefore, only about 10% is converted 
into a form that can be used by other consumers. 

Why is there a decrease in the number of 
organisms from the bottom level to the top?
  The number of organisms decreases 
because 90% of the energy at each level 
is lost. Therefore, the same number of 
organisms cannot be supported. For 
example, multiple plants are needed to 
provide energy for just one deer.  

Ecological Pyramid



Why does biomass decrease at each 
trophic level?
  As a reminder, biomass is the total 
mass of organisms in each trophic 
level. From the bottom trophic level 
to the top trophic level, the number 
of organisms decreases. Because 
there are fewer organisms present in 
each trophic level, there is typically a 
smaller amount of biomass in each 
level as well. 

Ecological Pyramid



Each trophic level in 
a food chain or food 
web can be 
represented in the 
ecological pyramid.

Part 5: Connecting the Concepts
How can we apply the levels of food 
chains and food webs to the ecological 
pyramid?



Notice how the levels of this food chain diagram can be 
applied to the ecological pyramid. 

Connecting the Concepts

When organisms 
at each trophic 
level die, they 

are broken 
down by 

decomposers.



Which organism has the most available 
energy at its trophic level?

Since the producer starts with the 
most energy, what is its energy 
source? (Where does it obtain its 
energy from?)

Which organism has the least available energy 
at its trophic level?

Connecting the Concepts
Directions: Use the diagram to answer these 
questions. Answers can be found on the next slide.



Which organism has the most available 
energy at its trophic level?
  Leaf

Since the producer starts with the most 
energy, what is its energy source?
  Sun (sunlight energy)

Which organism has the least available energy at 
its trophic level?
  Bobcat

Connecting the Concepts



Connecting the Concepts

Directions: Use the diagram to answer these 
questions. Answers can be found on the next slide.

Which population would you expect to be 
larger: cardinals or beetles? Why?

Which organism has the largest amount 
of biomass at its trophic level?



Which organism has the largest 
amount of biomass at its trophic level?
  Leaf

Which population would you expect to be 
larger: cardinals or beetles? Why?
  The beetle population would be larger than 
the cardinals. The cardinals eat the beetles 
to get energy, but approximately 90% of the 
energy is lost during the process. The loss in 
energy leads to a smaller cardinal 
population compared to the beetles.

Connecting the Concepts



Food webs can also be 
applied to the 
ecological pyramid. 
Using this food web, try 
to determine where 
each organism fits into 
an ecological pyramid. 
(The answer is found on 
the next slide.)   

Connecting the Concepts



Connecting the Concepts

Seeds, Plants, Leaves

Rabbit, Caterpillars

Snake

Hawk
Coyote

Producers 
(Autotrophs)

Primary 
Consumers

Secondary 
Consumers

Tertiary 
Consumers

- Least available energy 
- Fewest number of organisms

- Least biomass

- Most available energy 
- Most number of 

organisms 
- Most biomass



Thanks for learning! 
Now test your knowledge in _______________that can be 

downloaded and printed from our website. 

Thanks for learning!
Now test your knowledge in the Food Web Card Game 

that can be downloaded and printed from our website at 
shelbyfarmspark.org/learn

Thanks to International Paper for helping make education programs at Shelby Farms Park possible. 


