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Tundra to Taiga Relay Game
Student and Faculty Background and Instructions

Introduction (written for students)
An important and often misunderstood concept in ecology is succession. Succession refers to the series of changes observed in a plant community following a disturbance event (Connell and Slayter 1977).  A disturbance event, such as a wildfire, flood, landslide or hurricane, is an event that changes ecosystem structure and resource availability (Pickett and White 1985).  For an example of succession, think of a severe forest fire that kills many trees.  What was once a closed canopy forest with very little light reaching the ground is now a very open and bright place.  Plants and seeds that were in the shade can take advantage of the new available resources, including sunlight.  The plant species that will thrive in the new, open environment may be different from those that grew under the closed forest canopy.  These plants are called early successional plants because they thrive in recently disturbed environments.  They are also called colonizers, ruderals or weeds.  Over time, as colonizers grow, they change the environment again (by shading, or changing soil conditions), which creates opportunities for a different set of plant species to compete for space.  These plant species that establish after the early successional species are called late successional species.  They are generally less tolerant of disturbance events. These species also often grow more slowly and live longer than early successional species and only become prevalent a while after the disturbance event.  Plant communities can be thought of as going through cycles of disturbance followed by succession followed by disturbance and so on.  This is not to say that these cycles, and the resulting communities, are ever identical or exactly repeatable.  Chance, change and natural selection always play an important role the development of the community (Drury 1998).
In this lab, students explore the dynamics of plant communities, that is, how plant communities change over time and space as a result of interactions between plants, their biotic and abiotic environment, and chance events.  The concepts of succession and disturbance dynamics are timely given the extent to which human-caused disturbances, such as land development and global warming are influencing ecosystems and the extent to which natural disturbances, such as fires and floods, are actively managed. Informed voters and citizens should know about how disturbance and succession in plant communities change over time.  Knowledge of these processes will help them make decisions about land conservation, wildlife habitat restoration and natural resource management practices.

Overview of Data Collection and Analysis Methods (Faculty):

In the game, each student plays the role of one of six different plant species. The student with the most plants of his or her species in the community wins the game. As students play the game, they learn that the six plants respond differently to the disturbances. They also learn that plants interact with each other. Each round begins with an event card randomly drawn from a deck of cards. All the players then move across the playing board based upon that one event and the response of their given plant species. When two or more players land on the same spot, they must draw an interaction card for each pair of interacting players.

The rules handout explains how to play, step by step. The game ends when a player reaches the Finish square.  At the end of the game, students count the event cards that were played, and record the number of each event type on their tally sheet.  Students also record the position of the players on the playing board.  Using the sample diagram, have students diagram what their plant community looked like at the end of the game (based on the premise that the further a player travels on the board, the greater the number of individuals of their species).  If any players are at the Start box at the end of the game, their species has zero plants in the diagram.  After an initial discussion following the first game, ask students to predict the results of a game played without the Disturbance Event cards.  They can play again and test their prediction.  To evaluate their learning, ask students to “manage” disturbance by stacking the event deck to favor a particular species.  Then have them test the results of their management by playing a game with the stacked deck.

Questions for Further Thought and Discussion

Some possible discussion questions include:

· How would you describe the diagram produced, is it more like a forest, a grassland or a shrubland?

· What happens during drought or flooding? Climate Change (early thaw/late freezing)? An increase in insect populations or grazing? What about during no disturbance periods?

· Which species tend to increase in abundance during times of no disturbance? What traits do they have in common?

· How do early and late successional species differ from each other? Which life-history traits might allow a species to respond well to a fire event? Which traits might make a species a better competitor?

· What would happen if we stacked the deck to reduce the number of Disturbance Cards? Try it, was your prediction correct?

· Will the winner always be the same? Why or why not?

· How might changes in the plant community affect other properties of the ecosystem?

· How does this imaginary system compare to real ecosystems in the number of species?

· How would you change the deck to ensure that your species wins? Try it, did it work?

After initially diagramming their community and answering discussion questions within their group, you could have students share their results with the rest of the class. You could also jigsaw the teams and ask all the alder and aspen trees to compare their data, all deciduous shrubs to compare their data, etc., to demonstrate that the similar species don’t always have the same outcome.

With advanced students, you can introduce other concepts in plant population biology and community ecology. For example:

· In the game, events occur at random. Does this reflect how events, such as flooding, occur in time in real ecosystems?

· The outcome of interactions in the game also has a random element; it depends on the draw of a card. How does this reflect real species interactions?

· In the game, demographic events, such as reproduction and mortality, are occurring independent of population size. Is this realistic?

· You could discuss the possible effects of order of arrival such as those described by Egler (1954). The point is that ecological factors and/or chance events that affect who colonizes first following a disturbance change the course of successional development by preempting space or other limiting resources. The season of the disturbance can be one of the major factors affecting the order of arrival (e.g., controlled burns in fall versus spring determine seedling establishment). You could challenge more advanced students to find a way to include this dimension into the game.

Tools for Assessment of Student Learning Outcomes

You can have students turn in written answers to the discussion questions. You can also use the following questions to assess student learning. Specifically, you could students before and after the lesson to see if they learned what you hoped they’d learn.

1. What effect might a disturbance, such as an early thaw, have on the plants in the affected area?

· 5 point answer: Some species harmed, others benefit.

· 1 point answer: All species harmed.

2. Describe several ways individuals of two different plant species might interact with each other. Will they always interact the same way?

· 5 point answer: Competition, facilitation (providing nutrients, creating shade, attracting pollinators), tolerance. No, interactions depend on resource availability.

· 3 point answer: Competition, facilitation, etc... Yes always interact the same.

· 0 point answer: Don’t know, no answer.
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