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The Lynx Hare Complex

Introduction

This activity demonstrates interspecific interaction between a predator population and that of its primary prey. 

Concepts

Species Interaction • Population Dynamics

Materials (for each group)

Flat surface, at least two feet square

Colored tape or masking tape

300 one-inch paper squares (snowshoe hares), 1 three-inch cardboard square (Canadian lynx), Graph paper, Population data table (see last page).

Preparation

1. Use tape to mark off a square, two feet on a side, on a tabletop or other flat surface. The square represents the area inhabited by a population of snowshoe hares.

2. Cut out and decorate with appropriate images, 300 one-inch paper hares and a three-inch cardboard lynx (these numbers are for each group conducting the simulation). A paper cutter is an indispensable asset at this stage.

3. Prepare a data table to record the population tallies by following the example below. Allow enough space for 20 to 25 generations. (see last page)

Procedure

4. Begin the simulation by populating the habitat with three hares—spatially dispersed within the square.

5. Toss the cardboard lynx into the 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 three hares when tossed. With the hare population at this stage, lynx survival is virtually impossible. Remove any hares captured and enter the tallies for the first generation.

6. 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 required number of hares in the square. If no lynx survived the previous generation another moves into the area. Toss the newly recruited lynx—repeating step 2. Remove any captured hares and enter the new tallies.

7. By generation 5, the lynx should be able to capture three hares when tossed. If successful, the lynx survives until the next generation and produces offspring—(one per each three hares captured.) Toss the lynx square once for each lynx.

8. As the population builds, it is important to separately tally each lynx’s kills, removing captured hares after each lynx is tossed. Determine lynx survival and reproduction using individual lynx capture numbers. Remember, lynx produce one offspring for each three hares captured. If a lynx captures seven hares, three lynx enter the next generation—the original lynx and two offspring. Individual lynx capture numbers should be tallied on a separate sheet of paper and only totals entered in the table.

9. Between generations 9 and 11, the populations will probably crash back to, or near, zero. If and when this happens, be sure to begin subsequent generations with at least three 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.

Discussion

1. The data is best analyzed graphically. For each animal, make a plot of population totals (the first two columns) versus generation number. By plotting the hare population and the lynx population side by side on the same graph, the relationship between the two becomes abundantly clear.

2. Clearly indicate on your graph where exponential growth occurs. Also, indicate where the lag-time affect occurs between the two populations. Explain why this affect exists

3. To understand how the population of lynx and hares changes year to year, we need to collect information about the number of individuals in a population. Unfortunately, it is impossible to count the exact number of hares in Canada in any given year. Therefore, this information must be gained by capturing a small number of individuals and then estimating the actual number out in the wild. For over 300 years, the Hudson Bay Company has been involved in the fur trade in Canada. Detailed company records list the number of snowshoe hare pelts and the number of lynx pelts collected by hunters and trappers every year since the late 1700’s. A small sample of this data is presented in the table below.  
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i. On a separate graph, use one color of pencil to graph the number of hares trapped each year between 1900 and 1920. Using another color, graph the number of lynx trapped on the same graph.
ii. What patterns do you notice?  Describe at least 3 patterns.

iii. On your graph, label the periods of hardship for both the hare and lynx with arrows and a short description of what is happening that would cause this decline in population sizes. Be sure to include what might be occurring with their respective food sources (primarily grass for hare).
iv. On your graph, label the periods of prosperity for both hare and lynx with arrows and a short description of what is happening that would cause this increase in population sizes. Be sure to include what might be occurring with their respective food sources.
v. In general, are there more lynx or more hares? Why?
vi. Look at 1903 and 1904. Think about what is happening to the hares at this time. Is the presence of more lynx helping the hares or hurting them? Why?
4. You should keep in mind that, as in any simulation (even sophisticated computer models), certain assumptions are made and many variables overlooked. Natural populations are subject to myriad pressures and disturbances such as immigration, emigration, overgrazing, disease, floods, droughts, fires, and extreme cold spells—to name a few. Many of these factors compound each other.  Where would expect to see the greatest impact on either population if an extremely contagious disease were to attack the populations?  What about a fire or natural disaster?  Explain your answers. 

5. As you can see from the above data table, humans also play a role in this intricate balance between predator and prey.  How do humans affect the dynamic and how could we minimize that impact to insure stable populations and still satisfy our need for furs?  In short, how would you suggest to sustainably manage these two populations?
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		Year		Hares (x1000)		Lynx(x1000)										H0		30

		1900		30		4										L0		4

		1901		47.2		6.1										a1		0.5

		1902		70.2		9.8										a2		0.02

		1903		77.4		35.2										b1		0.9

		1904		36.3		59.4										b2		0.03

		1905		20.6		41.7

		1906		18.1		19

		1907		21.4		13

		1908		22		8.3

		1909		25.4		9.1

		1910		27.1		7.4

		1911		40.3		8

		1912		57		12.3

		1913		76.6		19.5

		1914		52.3		45.7

		1915		19.5		51.1

		1916		11.2		29.7

		1917		7.6		15.8

		1918		14.6		9.7

		1919		16.2		10.1

		1920		24.7		8.6
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