Predator-Prey Simulation

Purpose: To demonstrate the Lotka-Volterra Hypothesis, that is: as predator population increases in size, the prey population will decrease.  This, in turn, leads to a decrease in the predator population because their food supply is not as plentiful.  When this happens, the prey population recovers and begins to increase in size.  Sizes of both populations thus oscillate with time when the system is in a steady state.  

We will be studying a variety of systems with varying population structures.  We will vary the spacing, environmental complexity, and birth rate of the prey. 

Materials

· Lab Bench

· 6 Textbooks

· 100g kidney beans

· 2 blindfolds

Procedure

Part 1 – Baseline data

1. Work in groups of 4 each person having a different role.  Keep the same role throughout the part.  

a. Predator – blindfolded student moves a hand over the table, tapping it continuously with one finger only.  The aim is to locate by touch as many beans as possible. 

b. Predator’s assistant – As soon as a bean has been touched by the predator it is deemed to be caught and is removed from the board by the predator’s assistant.

c. Timekeeper – a student calls out “start” and “stop” to the predator, allowing one minute to “catch the prey”.

d. Ecologist – The person who records the number of prey consumed by the predator, and any other information required. 

2. While predator is blindfolded, randomly arrange 100 beans on the table.

3. Allow the predator 1 minute to catch as many prey as possible.  Record the prey captured/min in the table provided.  

4. Do 3 trials of one minute each, replacing the beans after each trial.

Part 2 – Spacing

1. While predator is blindfolded, arrange the beans in one of the following patterns: Random (as before), Clumped, or Even.  Do not tell the predator what distribution is coming.  

2. Do 2 trials of each distribution in no particular order.  Record the prey capture rate per minute for each distribution.  

Part 3 – Environmental Complexity

1. While predator is blindfolded, create environmental complexity by randomly arranging 6 textbooks on the tabletop.  Place the 100 beans randomly on the tabletop surface only, not on the books.  You must use all 6 books for every trial!  

2. During the “hunting”, the predator will not be able to cross the books, only move around them.  

3. Complete 3 trials, changing the structure of the environment after each trial.   

Part 4 – Prey reproductive rate

1. Using no barriers and a random distribution of 100 beans, run 1 trial as done during the baseline data trials.  

2. After one trial

a. Add to the prey population 60% of what remains.

b. Perform a second trial.

c. Repeat for a total of 4 trials.

Part 5 – Predator-Prey reproduction in a complex environment

1. Combine 2 groups.

2. Start with a single predator using a complex environment and 100 beans.  Do not change the environment after each trial.  

3. The rate of prey increase after each trial is 100% (that is, the prey number is doubled).  

4. The rate of predator increase after each trial is adding one per 20 prey caught.  

5. If a predator fails to capture 20 prey, remove one predator.  Never go lower than one predator (a solitary predator never dies in this case).  

6. Run at least 6 trials.

Questions

1. For part 2, which prey distribution allowed the highest capture rate? Why?  The lowest? Why? Be sure to use your actual data to answer this question.

2. What was the relationship between environmental complexity and capture rate?

3. Devise 2 other variations of this activity and explain what type of dynamic that would demonstrate.  Include hypotheses for both.

4. Graph the data from trial 5 using separate lines for predator and prey.  The graphs for each should be superimposed.  

Names________________________

________________________

________________________

________________________

Predator-Prey Lab Data Sheets

Baseline Data

	Trial Number
	1   
	2
	3
	Average

	Prey Taken/min
	
	
	
	


Prey Spacing

	
	Prey Taken

	Trial Number
	Random
	Even
	Clumped

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	Average
	
	
	


Environmental Complexity 

	Trial Number
	1   
	2
	3
	Average

	Prey Taken/min
	
	
	
	


Effects of Prey Reproduction 60% 

	Trial Number
	1   
	2
	3
	4  
	Average

	Prey Taken/min
	
	
	
	
	


Effects of Predator/Prey Reproduction in a complex environment

	Trial Number
	1   
	2
	3
	4
	5
	6
	7
	8
	9

	Prey Remaining
	
	
	
	
	
	
	
	
	

	# of Predators
	
	
	
	
	
	
	
	
	


Other Topics of Discussion:
Competitive Exclusion

Resource Partitioning

Fundamental Niche

Realized Niche

Specialists

Generalists

R Strategists

K Strategists

Types of Symbiosis
