[image: image2.wmf]Ecology: Carrying Capacity of a Rabbit Population

Benchmark:

Describe general factors regulating population size in ecosystems

Problem: What controls the size of a rabbit population?

Introduction:

In nature, a population may start growing exponentially, but eventually one or more environmental factors will limit its growth. The population then stops growing or may even begin to decrease. For example, consider lily pads growing and spreading across the surface of a pond. Once the pond is covered in lily pads, no more can grow. Space is one example of a limiting factor, a condition that can restrict a population's growth. Other limiting factors include disease and availability of food.  When such environmental factors limit a population's growth rate, the population is said to have reached its carrying capacity. The carrying capacity is the number of organisms in a population that the environment can maintain, or carry, with no net increase or decrease. As a growing population approaches carrying capacity, the birth rate may decrease or the death rate may increase (or both), until they are about equal. Over time the balance in births and deaths keeps the change in the population size close to zero.  In this activity you will examine what limiting factors control the size of a rabbit population.
Procedure:
A. Enroll in the class:

1. Go to http://www.explorelearning.com/
2. Click on Enroll in a class in the upper right hand corner

3. Enter the Class Code for 
a. Miss Parker's Biology Block 1 S5ZGVZEBWD
b. Miss Parker’s Biology Block 2 98UELHZ8RE
4. Enter your name and last name (you do not have to enter your email address
5. Record your user name and password below (I recommend using your school login so you don’t forget it. Ex: Julie Jones would be username: jjones
password: jjones
Username: _______________
 
Password: ________________
B. Launch the Rabbit Population by Season gizmo.
Moderate Land and Rabbit Population Example: Examine how the amount of land available to rabbits affects the size of the rabbit population.  In the Gizmotm, look at the Overhead view of land. This is the land that is available for a population of rabbits to live on. Under Land, select Moderate, and be sure that all of the weather Conditions are unchecked. On the DESCRIPTION pane, set the Simulation speed slider to Fast. Then click on the GRAPH tab and click Play. 
1. According to the graph, what is the initial population of rabbits? 
2. Let the simulation run for at least 7 or 8 years. What sort of regular yearly pattern do you see in the graph of rabbit population? 
3. At what time of year does the population decrease? 
4. At what time of year does it increase? Why do you think these annual fluctuations occur? 

5. After at least 7 or 8 years have gone by, would you say the rabbit population, overall, is increasing, decreasing, or staying about constant?
6. Click on the camera icon next to the graph and then paste the graph into your lab report in Microsoft Word. 

7. What appears to be the approximate average rabbit population when the land available to them is moderately sized?
8. Click Pause ([image: image1.png]


) and then click on the TABLE tab. Scroll through some of the values in the table. How do these values support your earlier answers?
9. Export these values into an excell spreadsheet.  Make a table in Microsoft Excel to paste into you lab report in Microsoft word. 

Design your own investigation:
Now that you have used the example to help you learn how to manipulate this system design and conduct your own investigation of rabbit populations.  Your lab write-up will be evaluate as follows. All labs must be accompanied by a turnitin.com report in order to be graded.
	Heading
	Description
	Points Possible
	Self 

Eval
	Teacher Eval

	Format
	Typed, 12 point font, double spaced, title of the lab at the top, your name and group members’ names in the upper right hand corner.  Self Evaluation on this rubric completed and attached.
	6
	
	

	Question
	Clearly and concisely stated with appropriate vocabulary and proper spelling an grammar
	3
	
	

	Hypothesis
	Written in a format that contains both the independent and dependent variable.
	4
	
	

	Variables
	Accurately define the independent, dependent, and control variables.
	6
	
	

	Materials
	Describes in detail all materials used in the experiment that your group designed.
	2
	
	

	Procedures
	Describes in detail the procedure your group used for this experiment.  Another group of scientists should be able to use these procedures to repeat the exact same experiment.
	4
	
	

	Data Table
	Data tables done in Excel and pasted into your word document showing your data.  The table should include a title and headings with correct units.
	3
	
	

	Graphs
	Appropriate line graphs pasted into your word document.  The graphs should help the reader understand your data for your particular experiment.  They should include a title, headings, and correct units.
	6
	
	

	Analysis Questions
	Typed questions and answers to each of the 10 Analysis questions on the back of this page
	10
	
	

	Conclusion
	Restates hypothesis and explains whether or not the hypothesis was correct.  Clearly and concisely describes and explains what happened in this experiment (explain your data and results).  
	6
	
	

	Extension Question
	Typed up design for the extension question on the back of this page.
	10
	
	

	Total


	60
	
	


Analysis Questions (10pts) :
1. What changed in the Overhead view of land when you changed the size of the land? 
2. What happens to the rabbit population when their land is reduced or increased? Why do you think this happens? 
3. Do the population changes appear to be permanent? Why? 
4. Does the amount of land affect seasonal variations in population size? How are these variations the same as they were on Moderate land? How are they different? 
5. What effect does a harsh winter have on the rabbit population? 
6. What normally happens to the rabbit population in the spring? How does a cold spring affect that? 
7. Describe the effect of a hot summer on the rabbits. 
8. When the weather returns to normal, does the population rebound to previous levels or does it stay low? Explain. 
9. How do the population changes of bad weather with Ample land compare to the weather-related changes with Moderate land? 
10. Which is harder on rabbits, moderate-sized land with good weather, or ample-sized land with bad weather? Explain how you can tell.

Extension Question: (10 pts)

This experiment was a simulation of a rabbit population.  Design your own experiment of a real population of organisms.  Include in your description:
· Question

· Hypothesis

· Variables (control, independent, dependent)

· Materials

· Procedure (will probably include capture – recapture)

· Empty data table
