Plankton Population Dynamics: 

Expanded Teacher Notes

· Divide students into groups of 3-6 students each
· Give each student a variety of approximately 20 beans
· These diverse beans represent their own, individual plankton populations  
· Each color in the individual population is a different type of plankton

· Have the students fill out a worksheet with the number of each color of beans they have

· Have them determine the amount of diversity (i.e. the number of each type of bean of each color) in their initial population

· Give each group a pair of different colored dice—one white and one another color

· Give each group the following labeled bowls in their appropriate state (i.e. full or empty) to represent the different ways their population can change

	Name of bowl
	Population process
	Colored die roll number
	Initial state of bowl

	Reproduction
	Birth
	1
	Full

	Consumption
	Death
	2
	Empty

	Wave
	Immigration
	3
	Full

	Sinking
	Emigration
	4
	Empty

	Food influx
	Population explosion
	5
	Full

	Sea floor
	Mass extinction
	6
	Empty


· Taking turns, each student will roll the dice.  Depending on the outcome of that roll, their population size will change

· The white die determines by how much their own, individual population changes
· The colored die determines what process acts upon their own population according to the above table and the following rules:

· Rolling 1 = births = take beans from asexual reproduction bowl and add them to your population

· Rolling 2 = deaths = take beans from your own plankton population and put them in the consumption bowl

· Rolling 3 = immigration = take beans from the wave bowl and put them in your own population
· Rolling 4 = emigration = take beans your own population and put them in the sinking bowl

· Rolling 5 = mass extinction = double the number rolled on the white die.  Take that many beans from your population and put them in the sea floor

· Rolling 6 = population explosion = double the number rolled on the white die.  Take that many beans from the nutrients bowl and add it to your population 

· Example: 

· Roll of the dice: colored die reads 2, white die reads 3

· Action: take 3 beans from your own population and put them in the bowl labeled consumption

· Translation for the change in population: 2 phytoplankton were eaten in your population

· After each student’s roll, have them record on their worksheet the process that acted on their population (i.e. birth, death, immigration, emigration, mass extinction, population explosion) and by how much their population changed

· Allow the students to play the game for 15-20 minutes

· When time is up, have the students write down how many of each type of plankton they now have

· Have them determine the diversity of their ending population

· Compare the diversity in their beginning and ending populations

· Ideas for “winning” in each group

· The student in each group who has the most plankton at the end 

· The student with the greatest increase in diversity 

· The student with the least number of mass extinctions 

