Population Growth II

Logistic Growth
    In the real world, there are things that keep a population from growing out of control.  These things are called limiting factors. Some limiting factors might be water supply, food supply, predators, disease, or lack of space.  In such a situation, as the population gets bigger, at some point it will reach a level where there are more individuals than the environment can handle because of the limiting factors.  When that happens, the population has reached its carrying capacity.  In the following lab, you will simulate the limited growth of a population of coyotes.  For this simulation, you will need one die (that is half of a pair of dice).  NOTE: Always drop the decimal (round down). 

Procedures:

1.  Let’s assume that we start with a population of 2 coyotes.  Enter 2 in the Starting population column for Generation #1 in the data table.  This number will change for each generation!
2.  Next, assume that half of the coyotes are females that are capable of having pups.  So, divide the Starting population by 2 and enter the answer in the # of females column.
3.  Now roll the die.  The number that comes up is the number of pups per female.  Record that number in the Pups/female column.  This number can only be between 1 and 6.
4.  Multiply the # of females times the Pups/female.  This will give you the number of offspring.  Record your answer in the # of offspring column.

5.  Add the # of offspring to the Starting population and record the answer in the Subtotal coyotes column.  This number can never be above 150.  If it is, write 150 (because of #6).
6.  Now the limiting factors will do their thing.  Roll the die again.  Record the number that you rolled in the Death rate column and place a decimal point in front of it.  This represents the percentage of the coyotes that will die due to the limiting factors.  This number can only be between .1 and .6.
7.  Multiply the Death rate times the Subtotal coyotes and record your answer in the # of dead column.

8.  Subtract the # of dead from the Subtotal coyotes and record it in the Final # of coyotes column (cannot ever be less than 2 or the population would go extinct).
9.  Now, to the next generation.  Transfer the Final # of coyotes from the previous generation into the Starting population column for the next generation.
10.  Repeat the above steps for 9 more generations.

11.  Once you have the data table filled out, make a line graph using the Subtotal coyotes column for each generation.
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Questions:

1.  Does your graph most represent a straight line, a J-shaped curve, or an S-shaped curve?  _______________

2.  Why might this simulation be inaccurate?  _________________________________________________

______________________________________________________________________________________

3.  If a person wanted to slow down the growth of the coyote population, what could they do? ____________________________________________________________________________________________________________________________________________________________________________________

4.  What number must have been the carrying capacity for the coyote population? __________

5.  Why will the population never grow much above the carrying capacity?  ____________________________

_________________________________________________________________________________________
6.  What might be some of the limiting factors for the coyotes? _______________________________________

__________________________________________________________________________________________

7.  On your graph, label the slow growth period, the exponential growth period, and the part when the carrying capacity was reached.

8.  Do you think that the population could ever exceed the carrying capacity?  Explain.  ___________________

_________________________________________________________________________________________

_________________________________________________________________________________________

__________________________________________________________________________________________

9.  Why did the death rate change from one generation to the next?  ___________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________
10.  Let’s say that a disease hit the rabbit population.  What effect would that have on the coyote numbers? 

______________________________________________________________________________________

______________________________________________________________________________________  

