How Do Animals Protect Themselves from Predators?
Lesson Adapted from ICE5 Summer Institute 2009 at Rockhurst University
Original by Mary F. Haskins, Ph.D.
Safety Issues (if any):  Students should wash their hands after the activity.

Management Suggestions: At least some directions should be provided before you take the students outside.  Once outside, the instructor needs to maintain control of the group so the students stay focused on the activity.  Some students will complete the activity before others, so the instructor will need a plan to keep students engaged in appropriate activities while the other students finish the experiment.  If the grass is wet, the dye on the “prey” (macaroni) may stain students’ hands.  If the grass is too wet the “prey” will become soggy.  Students must be directed on how to properly “compete” for prey i.e., pushing is not allowed.

Major Concept(s):  animals with protective coloration are more difficult to see

Targeted Grade Level:  3-5
Grade Level Expectations:  Missouri Standards Addressed in this Activity:  

Grades 3-5:  Science Inquiry.  Science understanding is developed through the use of science process skills, scientific knowledge, scientific investigation, reasoning, and critical thinking.  Scientific inquiry includes the ability of students to formulate a testable question and explanation, and to select appropriate investigative methods in order to obtain evidence relevant to the explanation. Formulate testable questions and explanations (hypotheses).  Recognize the characteristics of a fair and unbiased test.  Conduct a fair test to answer a question.  Make suggestions for reasonable improvements or extensions of a fair test. (Strand 7 IN.1.A.a.b.c.d.) 
Grade 3-5:  Science Inquiry.  Science understanding is developed through the use of science process skills, scientific knowledge, scientific investigation, reasoning, and critical thinking.  The nature of science relies upon communication of results and justification of explanations.  Communicate procedures and results of investigations and explanations through:  oral presentations, drawings and maps, data tables, graphs (bar, single line, pictograph) , writings (Strand 7 IN.1.D.a.)

Grade 4:  Changes in Ecosystems and Interactions of Organisms with their Environments.  All populations living together within a community interact with one another and with their environment in order to survive and maintain a balanced ecosystems.  Identify the ways a specific organism may interact with other organisms or with the environment.  (Strand 4 A.a.)

Objectives:
· Students will sort, by color, the “prey” they capture.

· Students will determine the color of “prey” that was captured most frequently.

· Students will discuss reasons they had difficulty in finding “prey”.

Background on Predator-Prey Relationships:
Organisms may utilize a variety of mechanisms to avoid predation.  Prey that exhibit camouflage are more difficult for predators to see.

Animals that are not camouflaged will be easier to see, and therefore, preyed on more frequently.  Animals that are not camouflaged and lack other means of protection e.g., noxious chemicals, ability to sting, are usually “selected against”.  Organisms that are selected against may be unable to pass their genes onto the next generation.  This process, which is known as “natural selection” or “survival of the fittest”, may be used to explain how adaptations are passed onto offspring.  Individuals who are adapted are more likely to survive and reproduce.  Organisms that are not adapted may not live long enough to reproduce.

This is a list of common methods used by prey to help them avoid potential predators:
camouflage = cryptic coloration

Using primarily color, but sometimes shape, animals blend in with their environment.  Unless they move, they’re hard to see.  Examples:  deer, walking stick insects

Batesian mimicry

A harmless species has the same color pattern as a “bad” species.  Examples:  milk snakes that resemble coral snakes

Mullerian mimicry

Two or more “bad” species look the same.  Therefore, a predator needs to only have one “bad experience” to learn to avoid all the species.  Examples:  Viceroy and Monarch butterflies both taste bad

startling or frightening coloration

The organism typically has “hidden” eyespots that it may “flash” at a predator thereby surprising the predator.  The prey gets a “head start” on escaping as the predator “hesitates” before attacking.  Examples:  Cecropia moths

warning coloration

Some combination of the colors black, yellow, red, and white indicate the organism can either sting, bite, or is otherwise harmful.  Examples:  honeybees, bumblebees, skunks, coral snakes

noxious (means bad) chemicals

Organisms either make their own noxious chemicals or obtain and store chemicals from their diets.  In any event, the organisms taste bad and can sometimes spray or slowly release these noxious chemicals on potential predators.  Examples:  bombardier beetles, blister beetles, some millipedes
How Do Animals Protect Themselves from Predators? – Student Lab

Students record information into their notebooks.  The teacher may supply preprinted information for some of the sections to save time.
Question:  Does the color of “prey” influence the predator’s (student’s) ability to find it?

Materials:  (per group)

· Grassy area

· 4 flags per group to mark area (cones or dowel rods will also work)

· Meter stick

· Stopwatch
· 15 meters string (or yarn) per group (length can vary depending on size of area)

· Elbow pasta/Green and Blue Food Coloring

· 1 bag prey (large elbow pasta) labeled Strategy I (with 30 green and 30 blue) – per group
Procedure:
Strategy I – Predators without territories

1.  Students will work in teams of 3-4.

2. Students will mark off an area of grass 20’ x 20’ (this can vary depending on available space) using flags to mark the edge.  Tell students how many flags to use.

3. Two of the students will serve as predators and the remaining 1-2 students will work as timer and recorder.

4. The timer/recorder will randomly disperse 30 green and 30 blue pasta (the prey) throughout the area which has been marked off.  Predators SHOULD NOT watch this event.

5. Each predator will have 30 seconds (equals 1 day) to find 3 pieces of food.  Predators must stand outside the area before and after foraging.

6. If a predator fails to find 3 pieces of food (any color) on a given day, the predator begins to starve.  If s/he fails to find 3 pieces of food on two consecutive days, the predator dies.  For example, a predator may find 2 pasta, then 3, then 1, then 3, etc.  The predator does not starve until it experiences a food shortage on two CONSECUTIVE days.

7. The timer will tell the predators when to start and stop foraging.

8. Predators CANNOT capture and store the food supply.

9. The recorder will collect all data on the data sheet provided.  Be sure to record the number and color of prey captured on each “day”.  The number of seconds required for each daily hunt should also be recorded so that you may compare the effort made in hunting.

10. The game is continued until both predators “die from starvation”.
Observations:    All students record their observations of what happened in their notebook.
Strategy II – Testing the Advantages of Territories

Many animals set up territories for the purpose of guarding food supplies and/or food.  Although there are advantages to having territories, animals must expend energy to guard those resources.

Question:  (students pose a testable question about predators and their territories)  Example Question:  Does the color and territory of “prey” influence the predator’s (student’s) ability to find it?

Materials:  (per group)

· Grassy area

· 4 flags per group to mark area (cones or dowel rods will also work)

· Meter stick

· Stopwatch
· Flags or ropes for waist pull off

· 15 meters string (or yarn) per group (length can vary depending on size of area)

· Elbow pasta/Green and Blue Food Coloring

· 1 bag prey (large elbow pasta) labeled Strategy II (with 10 green and 10 blue) – per group

· 1 bag prey (large elbow pasta) labeled Strategy II (with 20 green and 20 blue) – per group
Procedure:
Strategy II – Predators with territories

1.  Move to a new area

2.  Students will work in teams of 3-4.
3. Students will mark off an area of grass 20’ x 20’ (this can vary depending on available space) using flags to mark the edge.  Divide the area in half using string to separate area into two territories.  Tell students how many ropes to use at their waist (2).

4. Two of the students will serve as predators and the remaining 1-2 students will work as timer and recorder.

5. The timer/recorder will randomly disperse 10 green and 10 blue pasta (the prey) in one of the territories and 20 green and 20 blue pasta (prey) in the other territory.  Predators SHOULD NOT watch this event.

6. DO NOT tell the predators which territory they will hunt in (food poor or food rich).

DEFENSE OF THE TERRITORY

7. Each predator must wear 2 ropes attached near waist and, if they lose both of the ropes they “die”.

8. Predator may enter the other predator’s territory for the purpose of hunting food.

9. Predators defend territories by removing the ropes from their competition.

10. Predators need to identify a “safe” area (e.g., a corner), and if they retreat to that area then, a competitor cannot “attack” them.

TIMING THE ACTIVITY

11. Each predator will have 30 seconds (equals 1 day) to find 3 pieces of food.  Predators must return to their “nest” area before and after foraging.
12. If a predator fails to find 3 pieces of food (any color) on a given day, the predator begins to starve.  If s/he fails to find 3 pieces of food on two consecutive days, the predator dies.  For example, a predator may find 2 pasta, then 3, then 1, then 3, etc.  The predator does not starve until it experiences a food shortage on two CONSECUTIVE days.  (Students may need this modeled several times to understand.)
13. The timer will tell the predators when to start and stop foraging.

14. Predators CANNOT capture and store the food supply.

15. The recorder will collect all data on the data sheet provided.  Be sure to record the number and color of prey captured on each “day”.  
16. The game is continued until both predators “die from starvation”.
Observations:  All students record their observations of what happened in their notebook.
How Do Animals Protect Themselves from Predators?
Laboratory Data Sheet – Group _________________________________

Question:  Does the color of “prey” influence the predator’s (student’s) ability to find it?
Hypothesis:

STRATEGY I RESULTS:

	Day 
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STRATEGY II RESULTS:
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Your Group Results:

Strategy I





Strategy II

Total #
Blue

Green

Total #
Blue

Green

Predator I
_____
_____

Predator I
_____
_____

Predator II
_____
_____

Predator II
_____
_____

Class Results:

Total #
    Blue
Green

Total #
    Blue
Green

All Predators   _____
 _____

All Predators   _____
 _____

1.  Did you see differences between the results of your experiment and that of the class results data?  _____  If yes, why?
2. Explain how the concept of “survival of the fittest” may provide a mechanism through which populations change.

3.  Why was it important to move to a new area for the 2nd experiment?

4.  Make a table comparing similarities and differences between your group results and the class results.  

Conclusion (Line Of Learning):  Write a paragraph to summarize what happened in this experiment.  Make sure you use your science vocabulary and answer the question asked at the beginning of the lab activity.

Connections to other activities:  This lab will work well as either a lead in or follow up activity to a unit on how animals protect themselves, or a unit on predators.  Don’t forget that plants also have methods of protecting themselves from herbivores.
