Predator-Prey Lab: The Lynx and the Hare Directions
Introduction
Populations are always changing. Sometimes changes are the result of humans interfering with food webs or habitats. But even when humans do not interfere, populations will still naturally shift up and down or fluctuate. As an example, we will look closely at the relationship between the Canada lynx and its primary prey, the snowshoe hare.

The snowshoe hare is a common species of rabbit found in North America, its range extending throughout Canada, Alaska, and into the northern United States. The Canada lynx is a wild cat that resembles a large house cat with a short tail and prominent tufts on its ears. It is very secretive, even experienced hunters rarely see one in the wild. Its range overlaps with the snowshoe hare, on which it almost exclusively preys upon. 
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To keep our model simple, we will make some assumptions that would be unrealistic in most of these predator-prey situations. Specifically, we will assume that

the predator species is totally dependent on a single prey species as its only food supply,

the prey species has an unlimited food supply, and

there is no threat to the prey other than the specific predator.
Procedure
1. Begin with 3 hares spread out within the square.

2. Toss ONE cardboard lynx into the habitat square in an effort to capture (i.e. land on any portion of) as many hares as possible.  
· In order to survive and reproduce, the lynx must capture at least 3 hares.  

· At this stage, lynx survival is virtually impossible. Remove any hares captured and enter the tallies for the first generation.

· If unsuccessful, the lynx dies. (Always start with 1 lynx)

· If all of the hares’ are eaten, start again with 3 new hares’. 

3. The hare population doubles between generations-multiply “Hares Remaining” by TWO and enter the resulting number in the “Number of Hares” column for the second generation. Place the offspring hares in the habitat square with the parent hares.

4. If no lynx survived the previous generation, another lynx moves into the area. Toss the new lynx, remove any captured hares and enter the new tallies.


5. Record your data after each generation. By generation 5 the lynx should be able to capture three hares when tossed. If successful, the lynx survives and produces offspring. (1 offspring for every 3 hares captured)


Ex. 1 lynx catches 0-2 hares = 0 offspring produced


      1 lynx catches 3-5 hares = 1 offspring produced


      1 lynx catches 6-8 hares = 2 offspring produces


      1 lynx catches 9-11 hares = 3 offspring produces

     
      1 lynx catches 12-14 hares = 4 offspring produces

6. Between generations 9 and 11, the populations will probably crash back to, or near, zero. If and when this happens, be sure to begin the next generations with 3 hares’. Carry the simulation through 18-20 generations, by which time the cycle will be well on its way to repeating and the next few generations can be (relatively accurately) predicted. 
Graph 
1. You will individually make a graph to plot your data.  This graph should have one curve for the hares and another for the lynx.  Choose one color for the hare population and a different color for the lynx population. Plot the number of organisms at the START of each generation. 

2. Do not forget to include:

a. Descriptive title for the graph

b. Label each curve on the graph (use a key to indicate which curve is which)

c. Title and label your axes (x and y, with data the axis is showing as well the data points)

Data Table:

	Generation
	# of Hares
	# of Lynx
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	Lynx Offspring
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Analysis Questions
1. Between which generations did the population of lynx crash to a low point? 
Why did this occur?
2. Why does the lynx population lag behind the hare population during times of population growth and population crash? 
3. What are some assumptions made in execution during the simulation? 
4. There are many variables that occur in real lynx and hare populations that were not included in this simulation. List five real-life variables that the simulation did not incorporate?
5. At what generation (beyond 20) do you expect the hare population to crash again? How did you determine this? Be Specific!

6. Imagine that at around generation 10, the lynx were exterminated and no new lynx could enter your habitat.
  a. Describe what would happen to the population of hares over a small number of generations.  If you were to
 make a graph of this, what kind of curve would you find?


  b. Would the trend you described in 7a continue forever?  Why or why not?  If not, what trend would you expect to
 see over MANY generations?
6. When the hare population declines, the lynxes compensate by switching to other prey such as squirrels, gophers, 
mice and other rodents. Plot a “other prey” (squirrels, gophers, mice, etc.) line on your graph.

7. Even through there are other prey around during a hare population decline, there is not enough to support a large 
lynx population. When females are in poor condition, fewer will breed and not all of those bred will produce litters. 
Litters will be smaller, and most, if not all, of the few kittens born will die soon after birth. On your graph, label 
these periods of hardship with arrows and a short description of what is happening in your own words. (Do not just

restate information from the above paragraph). 

· Use may use the space below for your descriptions if they do not fit on your graph. 

Turn the paper over for the next instructions!








