Notes: Predator/Prey Lab
1. We are doing Part B, Section 1 of Lab 7.3 (We are not doing Part A or Section 2 of Part B).

2. Before you begin to work, come up with a deductive hypothesis (an “If… then…” statement) with your partner. Your hypothesis should predict the relationship between the size of your prey population and the size of your predator population. This must be done first before you begin to work.

3. Work in groups of three or four.

4. Every time a fox hunts, there must be 100 white beans in the “habitat.” The number of brown beans will change as the lab progresses, but there must always be 100 white beans.

5. No more than one hunt may be out of the habitat at any one time. Hunt, toss back all white beans, then go to the next hunt. 

6. There is no such thing as “we ate all the prey, so we’re finished,” or “all the predators died, so we’re finished.” Nobody is finished until your teacher tells you that it’s time to quit. The rules tell you what to do in a situation like this.

7. Follow the procedure carefully. Do not attempt to create shortcuts—there aren’t any, and trying to circumvent the procedure will get you in trouble.

8. Keep records meticulously. For each generation, complete a column in Table 5 and a column in Table 6. Refer to the example in the lab instructions if you can’t figure out how to fill out these tables.
9. Fox rules:

a. Each year there is at least one fox in the ecosystem. If the resident fox(es) dies, a new one wanders in from outside. If resident fox(es) survive, no new foxes come in from outside.

b. Each fox hunts fifteen times per generation/year. That means for each fox, you pull 15 beans out of the habitat. If you have more than one fox, they must all hunt one at a time. One fox hunts, the white beans are tossed back in and mixed up, then the second fox hunts, etc. Mice do not reproduce until the end of the generation after all foxes have hunted.

c. White beans represent unsuccessful hunts; brown beans represent successful hunts. To survive, a fox must catch five or more brown beans among the 15 he fishes out of the habitat each generation. 

d. A fox reproduces if he gets enough food to survive. Reproduction rules for foxes: for each five brown beans the fox catches, he has one offspring. So a fox may have up to three offspring (if he survives). The offspring become new foxes in the next generation. And of course the old fox survives and will still be around in the next generation.
10. Mice rules:

a. Begin with 10 brown “mice” in your habitat. No generation begins with fewer than 10. If after reproduction (see rules below) there are fewer than 10 mice, add enough brown beans to bring the total to 10 before beginning the next generation.

b. In this simulation, the only way a mouse “dies” is to be eaten. Brown beans pulled out of the habitat by hunting foxes are dead—they do not go back into the habitat, just as a dead mouse won’t run off back into the field. White beans (unsuccessful hunts) do go back into the habitat—immediately.

c. Mice reproduce between one generation and the next. Mice never reproduce in the middle of a generation. If you have 35 foxes who need to hunt, the mice do not reproduce until all 35 have had their chances to hunt.

d. After all foxes in the generation have hunted, mice reproduce by doubling their existing numbers. In terms of handling your beans, figure out how many brown beans are left in the habitat after all of the hunting, then add an equivalent number of new brown beans. In other words, each surviving mouse gets one offspring. Be very careful to do this correctly, and to keep correct records about what’s happening to your mouse population. At the beginning of every generation, the number of brown beans in the habitat must be accurately represented by the number written in the “initial prey” section of Table 5. Be careful—this is the part of this exercise where people most frequently mess up.

11. Table 5 and Table 6: 

a. Table five is the summation data table for what’s going on in your ecosystem. The numbers entered here represent the numbers at the beginning and end of each generation. Don’t, for instance, calculate “Total prey captured” until all of the hunters in the generation have finished their hunts. This number represents the total number of mice captured by all of your foxes together.
b. Table six is a tally sheet for the activities of your hunters. At first, keeping this tally may seem like pointless busy work, but as soon as your predators begin to multiply you will need some way to keep track of their individual performances, and this table is provided for that purpose. The columns in table six are designed to line up with the columns for table five. Each generation has a “C” column and an “O” column, standing for “prey Captured” by that fox and “Offspring” of that fox. To calculate your “Total prey captured” for the generation, you add all of the “C” column entries. To calculate the total number of offspring for the generation, you total the “O” entries.
12. Lab Report: Your lab report will consist of your data tables, the answers to the appropriate questions from the data sheets, and the graph from page 177. Follow instructions in the lab manual.
