Predator
and

Grade: 4

Prey

Objective:

Subject Areas:

Students will understand the
relationship between predator and prey
by dissecting and analyzing owl pellets.

Skills: drawing,

Materials

Life Science,
Mathematics

identifying, observing,
matching, writing

Duration: 1 hour
Connections: art,
food webs, evolution,
reading, social studies

Vocabulary
energy
producers
consumers
decomposers
food chain
food web
carnivore
predator
prey
gizzard
owl pellet
nocturnal

• pictures of birds of prey
• owl pellets (
• identification charts
• examples of food webs and
food chains

• wooden probes
• ice cube trays or egg cartons
(optional)
• ruler and/or scale (optional)
• student worksheet

Standards
Strands: Excellence in Environmental Education Guidelines

Strand 2.2 — The Living Environment: A) Organisms, populations, and
communities: Learners understand basic similarities and differences among
a wide variety of living organisms. They understand the concept of habitat.
C) Systems and connections: Learners understand basic ways in which
organisms are related to their environments and to other organisms. D) Flow
of matter and energy: Learners know that living things need some source of
energy to live and grow.

California State Educational Standards:

Life Sciences 3a: Students know plants and animals have structures that
serve different functions in growth, survival, and reproduction. 3d: Students
know when the environment changes, some plants and animals survive and
reproduce; others die or move to new locations.
Investigation and Experimentation (I and E): 5c: Students will use
numerical data in describing and comparing objects, events, and
measurements.
I and E 5d: Students will predict the outcome of a simple investigation and
compare the results with the prediction.

Background
Moving Energy

A

n ecosystem uses energy because
the organisms that live within it
use energy. A mouse running through
a field, a salamander digging in the
duff, or a salmon fighting its way
upstream are all examples of how
energy is utilized. One of the most
important factors dictating how
diverse a place can be is the amount of
available energy.
Within any ecosystem, energy is
transferred from one organism to
another through a food web. The
organisms that provide the most
energy are the producers. Producers,
like plants, get their energy directly
from the sun and store it in complex
molecules. Consumers, like most
animals and fungi, need to obtain their
energy by eating or consuming other
things. Decomposers obtain energy
by breaking down organic waste like
feces, fallen leaves, and dead bodies.
Decomposers include certain animals
like vultures and worms.
To follow the flow of energy through
an ecosystem, ecologists use various
charts including food webs and
food chains. A food web shows one
possible pathway energy can flow
whereas a food web shows multiple
pathways food can flow within an
ecosystem. All organisms are placed
into a certain level within a chart
called a trophic level. All producers
would be in the first trophic level.
Any animal that eats directly from
the first trophic level, the strict plant
eaters, are in the second trophic
level and so on. These trophic levels
stacked one on top of the other tend
to form a pyramid. There is more
energy available in the first trophic

level compared to the one above it. As
a matter of fact, 90% of all available
energy is lost as one moves from one
trophic level to the next in the form of
waste heat or entropy.

Population Players
Carnivores are meat eaters.
Because they hunt for prey they are
predators. For the most part they
never eat from the first trophic level
and so there is less energy available to
them.

The amount of energy available at
any trophic level directlyinfluences
population numbers. For instance in
a meadow there will always be a lot
more grass than mice or grasshoppers
and there will always be a lot more
mice and grasshoppers than hawks
or snakes. Thus, predators play an
important role by keeping population
numbers in check.
Birds of prey are carnivores. These are
birds that hunt for other living animals
and are therefore, top predators. They
include eagles, osprey, hawks, and
owls. There will always be fewer of

Local
Connection

In the King Range NCA there is one species of owl that is
endangered, the Northern Spotted Owl. An endangered species
refers to a species whose population numbers are so low it may
become extinct. This owl species has been on the U.S. endangered
species list since 1990 which gives it federal protection, but that
may not be enough to save it.
The Northern Spotted Owl (Strix occidentalis caurina) lives
only in the forests of the Pacific Northwest. It is referred to as an
old growth forest species because it depends on large undisturbed
trees. This owl is territorial and intolerant of habitat disturbances.
It likes trees that are far apart and open so it can hunt in the forest.
It also likes to nest in cavities old trees provide. These birds hunt
mostly at night usually searching for wood rats, flying squirrels,
shrews and other rodents.
In the King Range NCA 12-14 sites have been surveyed
showing spotted owl activity so far. Today, there are two main
factors putting this bird in jeopardy: habitat destruction and the
Barred Owl. Most old growth forests have been logged leaving
only fragmented habitat for this owl. Barred owls are beginning
to compete with the Northern Spotted Owl and are winning.
Apparently, it is now up to the wise management of humans to save
this owl from extinction.
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them compared to birds that forage for
a living like finches, sparrows or quail.

Get What You Need
How an animal survives in a particular
habitat is another way of describing how
an animal adapts to its environment.
Most birds of prey have keen hearing,
excellent eyesight, and sharp talons
(claw-like feet) that enable them to
hunt and capture prey. In addition,
their beaks are strong and sharp and
sometimes hooked in order to tear meat
apart.
Birds don’t have teeth so they need
other ways of breaking down food. Most
digestion is done by enzymes, however a
secondary stomach and a gizzard helps
too. The gizzard is a muscular organ
found in many animals like birds and
worms. Birds need to swallow small
rocks which help grind down food in
their gizzard, acting like teeth.
Birds of prey regurgitate the parts of
their meal that are indigestible. These
parts are compacted into a pellet which
is expelled several hours after eating.
These owl pellets consist of bone,
fur, feathers, and the exoskeletons of
insects. The digestive systems of owls
are not as acidic as other birds of prey
so their leftovers are more intact. An
owl pellet will be the same size and
shape as the gizzard it came from.
Owls are nocturnal, meaning they
are active at night. They have many
special adaptations that have allowed
them to become experts at hunting in
the dark. They have large eyes packed
full of light sensing cells. They have
extremely flexible necks that allow them
to turn their heads greater than 180°.
Their faces are curved to funnel sound
into their ears. The left and right ears
of an owl are at slightly different levels
so they can catch subtle differences
insound. Their feathers have softened
edges; this reduces noise, allowing
them to fly silently. With the absence

of noise during flight, owls are not only
able to hear prey moving, but the prey
don’t hear them coming. Once they
hone in on their prey, they quickly
attack with talons widespread. You
can sometimes tell where an owl lives
by what it eats. Shrews live mostly
in forests and mice live mostly in
meadows, for example. In the King
Range National Conservation Area the
most common owls are Western Screech
Owl, Great Horned Owl and the Spotted
Owl. (check with biologist) The Spotted
owl is an endangered speces worldwide.
These birds need old growth trees in
order to successfully breed (see Local
Connection).
Owls eat mostly rodents like shrews,
mice, and voles. It is not uncommon,
however, for owls to eat other birds
and even insects. When dissecting owl
pellets, it is best to remove as much
fur and feathers as possible without
breaking delicate bones. Breaking into a
fresh pellet is one of the hardest parts to
this activity. It helps to use a sharp tool
like a probe to do this part.
Paying close attention to what types of
skulls are found in a pellet is the best
way to identify what animals the owl
has eaten. For identification purposes,
a chart or a book showing differences in
things like teeth, bones, and the sizes of
various skulls is useful. Once somebody
identifies what an owl has eaten in a
night, several relationships like food
chains and population numbers can
be constructed. It is important to
remind students that pellets are not
poop. Pellets come from the stomach
or gizzard of an owl. They may be
a bit messy, but they are extremely
informative and fun to dissect.
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Activity 1: Dissecting Owl Pellets
Preparation

Materials

It would be helpful to dissect an owl pellet ahead of time
and to study the different features used to identify the
prey within. By doing so you will observe the challenges
this activity poses and you will be better able at identifying
some of the typical bones and skulls found.

Procedure
1. Begin by reviewing what a
food web is. Draw a simple food
chain on the board or show an
image of a few. Getting students
to come up with a food chain
together would help them make
connections to their local area.
Review some of the terms like
predator and prey.

• What is the name of a local
predator?  
• What do predators eat?  
• What does a mouse eat?  
• What type of animal might
eat a mouse?  
• What type of animal might
eat a bird?  
• Mice are rodents, what
other kinds of rodents are
there?  
• Do you think mice have a lot
of babies?  
• How about ______?  
• Do you think a hawk or owl
has a lot of babies?  
• What do we call birds that
have to hunt other animals
for a living? Are they a
predator or are they prey?  
• What adaptations do owls
have that help them hunt?  
• How do you think predators
help keep populations
stable?

• pictures of birds of prey
• owl pellets
• identification charts
• examples of food webs and food chains
• wooden probes
• ice cube trays or egg cartons (optional)
• ruler and/or scale (optional)
• student worksheet

2. Show a few examples of various
birds of prey especially owls. Ask
the students to point out certain
adaptations they observe. Review
the adaptations these type of birds
have for hunting and capturing prey.
Introduce owls and explain further
adaptations they have for hunting in
the dark.
3. Explain to the students that birds
don’t have teeth so unless they tear
their food apart, they swallow their
meals whole. Powerful enzymes
break down food and a muscular
organ called a gizzard does the rest
of the work. Certain parts like fur
and feathers are not digested and are
“coughed” back up.
4. Show them a pellet and explain
that it is not poop. It contains remains
of everything an owl ate for dinner.
The pellets used should be sterilized.
If you collect your own, put them in a
microwave for 20 seconds or an oven
for 20 minutes at 350º. It is easiest to
buy them ready to go.
5. Before the students pull their pellet
apart, have them predict how many
animals’ skeletons are in it. Next have
them measure it. They can find the
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length and/or the weight. Because the
pellets can get very dusty, have the
students put on dust masks (gloves
are optional). Also explain to the
students they need to be careful to
not break bones when they tear their
pellet apart. Have the student work
in groups. Explain to them that they
need to look carefully at differences.
(Show them the charts they will be
using)
6. As they break their pellet apart,
have them use the ice cube trays
to separate different parts out.
Depending on the age level, the
degree of accuracy used for this can
be adjusted. It is helpful to separate
skulls from other anatomical features
like jaws, ribs, and leg bones.
Remember there will be two upper
jaw bones and two lower jaw bones
for every skull.
7. Once the pellet has been thoroughly
picked over and separated, have the
students count how many individuals
the owl ate. Have them complete the
accompanied worksheet. Together
the group can design a food chain
showing the relationship between
predator and prey. Have them wash
up afterwards.
4

Extensions
•
•
•
•
•
•

Have a bird ambassador from Humboldt Wildlife Care Center come visit your class.
Play food chain games.
Have the students make edible owl pellets.
Have the students research their favorite local animal.
Investigate a foreign ecosystem and design a food chain with it.
Look at feathers and fur under a microscope.
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FOSS Connection
Grade 4
Alternative Modules:
Matter and Energy
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http://www.flickr.com/photos/kperensovich/5171303247/
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Name:

Date:

Owl Pellet Dissection
Length:

Draw the bones you find.

Width:
How many of the following
bones did you find?
Humerus:
Femur:
Lower Jaw:
Skull:
Verebrae:
Shoulder Blade:
Ulna/Radius:
Ribs:
Pelvic Bone:
Tibia/Fibia:

How many animals did this eat?
What do the contents in this pellet tell you about the ow1’s diet?
What habitat do you think this owl would be hunting in?
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