


How Does Energy Flow in 
an Ecosystem?

s Genesis 1:29-30 tells us that 
God created all animals to 
eat plants.

s As you will learn in this 
lesson, this is the most 
efficient way to transfer 
energy.

s After sin, animals began to 
eat each other, and food 
chains became much more 
complex.



A Forest Food 
Chain

s The first link is grass.

s As you know, grass is a producer, 
which means that it uses energy from 
the Sun to make food.

s It changes the Sun’s energy into 
chemical energy.

s The grass uses most of the energy to 
grow and thrive.

s It stores any remaining energy in its 
roots, stems, leaves, seeds, and fruit.



A Forest Food 
Chain

s The second link in this food chain may be 
a grasshopper.

s The grasshopper is a consumer. 

s This insect is also classified as an 
herbivore.

s When the grasshopper eats grass, a small 
amount of the energy stored in the grass 
is transferred to the grasshopper.

s The grasshopper uses most of the energy 
it obtains from its food to fuel its life 
processes and stores the rest in its body.



A Forest Food 
Chain

s The third and fourth links in any food 
chain are either omnivores or 
carnivores.

s In this forest food chain, the third link 
might be a frog. 

s The frog is a carnivore.

s When a frog eats a grasshopper, 
energy stored in the grasshopper’s 
body is transferred to the frog.



A Forest Food 
Chain

s The fourth link in this food chain is a 
raccoon.

s The raccoon is a consumer and an 
omnivore.

s The raccoon eats the frog and gets 
the frog’s energy.

s The raccoon uses most of the energy 
it obtains from its food for its life 
process and stores any remaining 
energy in its body.



Food Chains



Scripture 
Spotlight

Isaiah 11:6 describes how the animals will interact on the 
New Earth. How is this different from the food chain we 

have now?



Scripture 
Spotlight

Isaiah 11:6 describes how the animals will interact on the 
New Earth. How is this different from the food chain we 

have now?

Now, the wolf would eat the lamb and the leopard 
would eat the goat, but in the New Earth they will not.



Unique Food Chains

s You have learned that the Sun is the source of 
energy for food chains on Earth.

s But what about organisms that live in the deep 
ocean? Or a cave? Or underground?

s Sunlight does not reach 
those places, so where 
does their energy come 
from?



Unique Food Chains

s One example of a food chain that starts in a unique 
way is one involving cave organisms.

s Cave ecosystems are dark, and 
there are some places within a 
cave that receive no sunlight at all.

s You might be surprised by one of 
the main sources of food for many
insects, bacteria, and other 
microorganisms – guano, or 
bat feces.



Unique Food Chains

s Beetles and moths feed on
the guano that collects on a 
cave floor.

s Bats, toads, snakes, and other 
cave-dwelling animals may 
then feed on the beetles and moths.

s Some natural predators of bats are hawks, weasels, 
and snakes.

s Other animals and natural events can change a 
cave’s food chain.



Unique Food Chains

s In some places, Earth provides the 
energy that starts a food chain.

s For example, volcanically active 
areas produce hydrothermal vents on 
the ocean floor and support the base 
of food chains that use the warm 
mineral-rich waters around the vents 
to make food.

s This process is known as 
chemosynthesis.



Unique Food Chains

s Like other ocean food 
webs, this web contains 
living things that fill the 
niches of producers 
(bacteria) and 
consumers (tube-worm, 
shrimp, and giant 
clams).

s What other unique 
organism make up a 
deep-ocean food chain?



Food Webs

s Every ecosystem has many 
food chains.

s Most plants and animals are 
part of more than one food 
chain.

s Recall that a food web is a group of connected food 
chains in an ecosystem.

s At least one living thing from each food chain in a 
food web is also part of another food chain.
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Food Webs
A Marine Food Web

s You can find similar interactions between the 
plants and animals in an ocean ecosystem.

s Free-floating microscopic, plantlike 
organisms, called phytoplankton, are among 
the most numerous producers in an ocean 
ecosystem.

s Other ocean producers include green algae 
and kelp.

s Kelp is sometimes called seaweed.

s All the producers make food for the 
consumers in the ocean.



Food Webs
A Marine Food Web

s Energy flows through the 
ocean food web from 
producers to the various 
consumers.

s Southern elephant seals 
are consumers that eat squid and fish.

s Whales and penguins are also consumers in this 
marine food web.

s Kelp are shrimp-like crustaceans that are a common 
food source for many marine consumers.



Food Webs
A Marine Food Web

s Bacteria and worms are ocean decomposers that 
break down the remains of living things after they 
die, returning the energy to the producers.

s Like in the desert food 
webs, the plants and 
animals in this ocean 
food web depend on 
each other to stay alive.



The Transfer of Energy

s The trophic level of a living 
thing is its position in a food 
chain.

s Each level on the chart below 
represents the movement of 
energy up the food chain.

s The cactus in the desert food 
chain is a producer.

s Producers make up the lowest 
trophic level.



The Transfer of Energy

s Primary consumers are the 
herbivores that eat plants.

s The make up the next trophic 
level.

s The kangaroo rat gets energy 
by eating the cactus and other 
plants.



The Transfer of Energy

s Secondary consumers are the 
animals that eat these primary 
consumers.

s They are generally carnivores 
or omnivores and make up the 
next trophic level.

s The rattlesnake gets energy by 
eating the kangaroo rat.



The Transfer of Energy

s Tertiary consumers make up 
the top trophic level.

s The hawk gets its energy by 
eating the rattlesnake.



The Transfer of Energy

Trophic Level Examples in a Desert
Ecosystem

Examples in a Marine 
Ecosystem

4
Tertiary Consumers

Hawks, kit foxes, 
coyotes

Baleen whales, sperm 
whales

3
Secondary Consumers

Rattlesnakes, lizards Zooplankton, fish, 
penguins, birds, seals

2
Primary Consumers

Insects, birds, small 
mammals

Zooplankton, krill

1
Producers

Saguaro cacti, shrubs, 
desert plants

Phytoplankton, kelp



An Energy Pyramid

s You know that energy moves through the food chain as 
each organism eats another.

s An energy pyramid shows the amount of energy at each 
trophic level in an ecosystem.

s The shape of the pyramid shows the loss of energy as 
you move to higher trophic levels.

s The lowest trophic level has the 
most energy.

s The highest trophic level gets the 
least amount of energy.



An Energy Pyramid

s Where does the energy go?

s Most of the energy is used to live, 
grow, and reproduce.

s Some energy is lost in heat and 
waste.

s The producers store about 10% of the energy they get.

s They pass that amount along to primary consumers.

s Each tropic level receives about 10% of the previous 
level’s energy.



An Energy Pyramid



An Energy Pyramid

s According to the 10% rule, each organism passes on 
10% of the energy to the next level. 

s Since each organism 
passes on less energy 
that it receives, each 
level of the energy 
pyramid is smaller 
than the one before.



Food Web and Energy 
Pyramid


