
 Predation Simulation  
 

Background 

In the early 1900s, it was estimated that there were only 500,000 white-tailed deer in the entire United States.  

Wildlife officials became concerned about the number of deer and imposed regulations on when and how the 

deer could be hunted.  Around the same time, the cougar and wolf populations in the Eastern United States were 

severely reduced.  With the threat of these three predator species – humans, wolves, and cougars – greatly 

reduced, the white-tailed deer population in the U.S. grew rapidly.  It is estimated that there are now over 20 

million white-tailed deer in the U.S.  Their great numbers have begun to create problems for the deer, as 

competition for limited resources intensifies and their habitat diminishes. 

 

A predator-prey interaction is one in which one organism kills and eats another.  Typically, the relationship 

between predators and their prey is viewed as straightforward, relatively brief, and decidedly negative for the 

prey.  However, the interactions of predator and prey populations are much more dynamic and far-reaching.  

Predation tends to limit the growth of a prey population.  In turn, the prey population acts as a limiting factor for 

the predator population.  If a predator is limited to one prey species, a highly unstable situation can result, with 

both populations building to a peak and then crashing.  This situation exists in some arctic regions and other 

locales where a relatively small number of species have adapted to the extreme environmental conditions.  Also, 

such situations may occur when both species are colonizing a new habitat.  However, in most instances a prey 

species is faced with more than one predator species, and each predator species has more than one prey species 

to pursue.  Complicating these relationships is the fact that predatory and prey are not fixed designations – an 

organism that is the prey of one species is often the predator of another. 

 

Materials: petri dish, filter paper, 100 beads, spoon, cup 

 

Procedure: 

1. Moisten a sheet of filter paper and place it in the inverted lid section of the petri dish.  The other part of the 

petri dish (the smaller-diameter bottom) will not be used. 

2. Choose one person to act as the predator in this activity, and one person to represent the prey. 

3. The prey should evenly distribute 10 beads across the inverted lid of the petri dish.  Each bead represents 

one individual.  The lid section of the petri dish represents a meadow, the habitat of the prey population. 

4. Without looking at the dish, the predator should run the spoon across the diameter of the petri dish.  The 

student operating the spoon represents a predator, and running the spoon across the petri dish represents the 

predator’s attempt to capture prey. 

5. Record your data: 

a. Record the number of prey beads captured on your Data Sheet in Table 1 under “Prey Captured” 

and in Table 2 under “Total number of Prey Captured.”  Put the beads in the cup provided. 

b. In Table 2, record the “Number of Surviving Prey.” 

6. Predator reproduction: 

a. If the predator captured 5 prey, it will reproduce once.  If it captured fewer than 5 prey, the predator 

did not survive.  Record the “Number of Surviving Predators” in Table 2. 

b. For every 5 prey the predator captured, it will reproduce once.  For example, if the predator captures 

7 prey, then the predator survives and produces one offspring.  If the predator were to capture 10 

prey, then it would survive and produce two offspring.  Under “Number of Offspring” in Table 1, 

record the number of offspring (if any) produced by the predator. 

c. For the data “Number of Predator Offspring” in table 2, record the total number of offspring 

produced by all predators. 

 

 

 

 

 

 



7. Prey reproduction: 

a. If fewer than 5 prey survived, bring the population back up to 10.  The surviving prey in the habitat 

reproduced, and additional prey immigrated (moved in) to the habitat to bring the population up to 

10. 

b. If more than 5 prey survived, add one bead for each remaining individual.  These new beads 

represent the offspring of the surviving prey.  For example, if at the end of the previous round there 

were 8 surviving prey, there should now be 16 individuals in the habitat. 

c. On the Data Sheet in Table 2, record the “Initial Number of Prey,” that is, the number of prey 

individuals now in the meadow, before predation occurs. 

8. In Table 2 under “Initial Number of Predators,” record the number of predators that exist before predation 

occurs.  The total number of predators is equal to the number of surviving predators from the last generation 

plus the number of offspring they produced.  For example, if two predators survived and produced a total of 

two offspring, then the initial number of predators before predation is four.  If no predators survived, one 

new predator will immigrate to the ecosystem. 

9. Again, without looking, run the spoon across the diameter of the petri dish one time for each predator in the 

“Initial Number of Predators” cell. 

10. Record your data: 

a. In Table 1 under “Prey Captured,” record the number of prey that each individual predator captured. 

b. In Table 2 under “Total Number of Prey Captured,” record the total number of prey captured by all 

the predators combined. 

11. Complete the same process you used above to determine and record the number of individual prey and 

predators that survive and reproduce. 

12. Repeat step 7 through 11 until you have simulated a total of 14 generations. 

13. Using the logarithmic grid provided, create an appropriate graph that plots the number of prey and the 

number of predators at the beginning of each generation. 

14. Answer the questions in the Results & Analysis section. 

 

Results & Analysis 

On a separate sheet of paper, answer the following questions thoroughly using complete sentences.  You may 

complete your work on the computer.  Staple your work to the back of this paper. 

1. Which population, predator or prey, shows the first increase in numbers? 

2. In relation to the peak in prey population, when does the peak in predator population occur? 

3. In this simulation, what factor seems to determine the size of the predator population in any given 

generation? 

4. What factors might limit the prey population? 

5. What do you think would happen to the prey and predator populations over the next 15 generations?  When 

would you expect to see peaks in the prey and predator populations? 

6. One of the most studied predator-prey relationships exists between the wolf and moose populations of Isle 

Royale.  In the early 1980s, a virus introduced to the island reduced the wolf population from approximately 

50 to 14.  What effect do you think this had on the moose population in the years that followed? 

7. How might the loss of a predator species be detrimental to a prey population? (hint: think evolution) 


