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fter a hard day of learning and playing, one of the first
questions we ask when we get home is, “What’s for
dinner?” Just like every other organism (living plant or
animal), we need to obtain energy in order to live. We
do this by eating. Organisms in an ecosystem are linked
together in feeding relationships called food webs.
A food web is a model that shows how different
plants and animals are interconnected in ways that help
them survive. In most cases, plants are eaten by several
– even hundreds – of different kinds of animals, and
animals rely on more than one source of food.

The Web of
Energy From the Sun

F

ood webs start with the sun or, as scientists have
recently discovered, boiling-hot deep-sea vents.
The first links in a food web are organisms that make
their own food from the primary energy source. For
example, plants capture sun, carbon dioxide from the air
and water from the soil to convert it to food (glucose)
through the chemical process of photosynthesis. Because
of this, plants are called primary producers.

Who Eats Whom?

Animals that eat plants (herbivores) are called primary
consumers. A chipmunk is a primary consumer because
it eats nuts and seeds. Plant-eating insects are primary
consumers, too. So are deer.
Primary consumers are eaten by secondary
consumers. These are carnivores (meat-eaters) and
omnivores (animals that eat both animals and plants).
Frogs can be secondary consumers, because they eat
insects. A hawk preying upon a mouse is another
example, or a bobcat eating a snowshoe hare.
Third level, or tertiary consumers are next in line.
They eat secondary consumers. For example, a snake
eats a frog that consumes flies. Depending on what they
are eating, animals may be at at more than one level.
Higher still in the food web, fourth level or
quaternary consumers eat tertiary consumers. This
happens less often. An example would be an otter eating
a bass that had caught a crayfish that eats insects.
Animals that have few or no natural enemies are
generally third and fourth level consumers. In New
Hampshire, these could be owls or coyotes.

Red fox (fruits, nuts, small animals, birds, insects)

Garter snake (small animals,
birds eggs, insects, frogs, small fish)

Food Webs Don’t End

Food webs never really end. When an organism
dies, it is eventually eaten by detritivores (animals
that feed on dead and decaying material) as well as
being broken down to simpler chemical elements by
decomposers (bacteria and fungi). These chemical
elements in the soil are used by the primary producers.

White tailed deer (grasses, twigs, bugs, nuts)

Create your own food webs by drawing lines to show
energy flow through the system.

photo credits: Garter snake, grasshoppers, monarch butterfly, bullfrog, black nose dace, mayfly, mayfly nymph ©NHFG - Victor
Young / Bobcat, crab spider ©Alan Briere / Fox ©Dave Herr - USFWS / Mouse ©Dave Cappaert - Bugwood.org / Raspberries ©Chris
Evans - Bugwood.org / Acorns ©Paul Wray - Bugwood.org / Pine warbler ©Johnny D. Nell - Bugwood.org / Red tailed hawk ©Beth
Jackson - USFWS / Kingfisher ©C. Schlawe - USFWS / White tailed deer - ©USDAFS / Mosquito larva ©Dept. of Medical Entymology /
Grass, mink © Corel Corp. / Smallmouth bass, crayfish ©Eric Engbretson - USFWS

Grasses

Life
Bobcat (small animals, white-tailed deer)

Deer mouse (fruits, twigs,
nuts, bugs)

Pine warbler (ants, flying insects)

Grasshoppers
(grasses, leaves, flowers)

Crab spider (bugs)
Raspberries

Flowers

White oak acorns

Monarch butterfly (nectar)

Mink (fish, small animals, birds, bugs)

Red-tailed hawk (small animals, birds)

Mayfly
Belted kingfisher (fish)

Bullfrog (bugs, aquatic
insects, crayfish,
small fish)

Blacknose dace
(small aquatic insects, algae)

Mayfly nymph
(tiny aquatic bugs,
algae)

Mosquito larva
(algae)

Crayfish (small fish,
aquatic insects, algae)

Smallmouth bass (bugs, crayfish, fish, frogs)

Algae

Pyramid
of

ENERGY
Food webs show us how plants and animals
get their energy and how that energy is used.

O

© ©Outdoorsman / dreamstime.com

nly plants can transform energy from the sun through
photosynthesis to food energy. The stored energy (food) in
the plants is eaten by a primary consumer. Herbivores like rabbits
are primary consumers. When they eat green plants, they are taking
about 10% of the plant’s energy into their bodies. Herbivores will
use this energy for movement and other body activities such as
breathing and reproduction. Some parts of the plant cannot be
digested by herbivores; the energy in these parts of the plant passes
through the herbivore’s body as waste, while other energy, like body
heat, is lost to the surroundings.
Some of the energy from the plant is used for growth and remains in the herbivore’s body. It is this energy that can be eaten by a
secondary consumer, such as a weasel. Only a very small fraction of the
producer’s original energy is available to the secondary consumer
– about 1%. So when a weasel eats a rabbit, it is getting only 1% of
the energy that was in the green plants that the rabbit ate.

0.1% plant energy
stored in
tertiary consumers

1% plant energy
stored in
secondary consumers

The chain of energy transferring from one animal to
another can continue several more times before there is not
enough energy to be passed at all. Top carnivores are usually the third level, or tertiary consumer (like the owl at
the top of the pyramid) or even fourth level consumers
(not pictured). It’s easy to see why are there so few
third and fourth level consumers.

10% plant energy
stored in
primary consumers

This pyramid helps us see that many green plants are needed to
support just a few organisms at the top.
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100% energy
available in
plants
(producers)

Use the list of words in the box to find the
“missing link” for each sentence below.
1. An _______________________ eats both plants and animals
2. Any living plant or animal is called an __________________.
3. A green plant is also referred to as a primary _____________.

Web
Producer
Omnivore
Photosynthesis
Consumers
Organism
Detritivore

4. A _______________________eats dead and decaying plants and animals.
5. Green plants carry on a chemical process to make food called _________________.
6. Herbivores, or primary ____________, eat plants.
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Search the information in this issue
to find the answers to the following questions:
1. Name three primary consumers from the center spread of this issue.

2. As a tertiary consumer, list three animals from the center spread that a smallmouth bass eats.

3. How much energy is transferred from a primary consumer to a quaternary consumer?
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2. Bullfrog, mosquito larva, crayfish, blacknose dace, mayfly nymph, mayfly.
Information Search Questions: 1. White-tail deer, grasshopper, monarch butterfly, mosquito larva.
ANSWERS: “Missing Links” 1. Omnivore, 2. Organism, 3. Producer, 4. Detritivore, 5. Photosynthesis, 6. Consumers, 7. Web

© nhfg / victor young photo

7. A model of food relationships is a food __________.
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