AP Biology Ecology Project: Micro-Ecosystems (100 points)

Purpose:
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The purpose of this project is the construction of functional micro-ecosystems that model naturally occurring ecosystems. The underlying principles of the structure and function of ecosystems will be studied and explored in class. The creation of micro-ecosystems will provide you with the opportunity to apply your understanding of these concepts. Ecosystems involve the interaction of biotic and abiotic factors and the establishment of complex relationships between organisms and their environment over long periods of time. Ideally the micro-ecosystems should mimic what occurs in natural systems and should also reach a state of equilibrium or stability at some point.  Groups of 5-7 students will work on a single ecosystem. Study of the micro-ecosystems will occur for the rest of the school year. The micro-ecosystem is limited to the size of the container and the sealing of the tank so that only sunlight may enter. Careful planning by the group will help in the creation of a functional ecosystem. Continuing observations of your ecosystem during the remaining school term will enable you to see how well your design actually functions.

Materials Needed: 

(For micro-ecosystems- 50 points) 

10-gallon aquarium (1 tank per 6 students provided by instructor)

Glass piece cut to fit the top of the tank 

Duct tape for sealing the lids on the tanks 

Gravel, sand and rocks 

Soil 

Seeds - collect local or purchase seeds - small plants work best 

Local plants - mosses, ferns, small herbaceous plants 

Pond samples - plants, water and pond bottom 

Possible animals - snails, pill bugs, earthworms, minnows 

Snap-top disposable test tubes (if needed, provided)

Student guidelines/worksheet

Procedures: 

1. A 10-gallon aquarium will be assigned to your group. The tank will be completely sealed from the outside environment. You can choose to develop any type of ecosystem within the limitations of a 10-gallon tank. 

2. Utilize the textbook and any of the class reference books to determine what types of components to consider for your specific ecosystem. 

3. Carefully plan the ecosystem with regard to the following: matter and energy requirements, trophic levels, and size of populations. Think about the equilibrium, which should be established eventually. A plan must be approved before actual construction of the ecosystem begins. 

4. The tank and glass will be provided for your micro ecosystem.  You may need to collect specimen in your community and/or make purchases at a pet, aquatic, or gardening store to complete your ecosystem.  Your group must provide any other materials you decide upon. 

5. Along with considering the internal components of your ecosystem, consider the external container to be a place to make some creative statement about your ecosystem and the study of biology/ecology in particular. Create a design, painting, poem, or statement, which reflects your feelings about the unique ecosystem you have designed. Be careful that the design does not disrupt the flow of energy into your ecosystem. 
6.  Actual work on ecosystems should be completed by _________________________.  There will be some class time allocated to complete this group project, but most of the time will be spent after school on Thursdays from 230-4p.  This is the tutoring/lab time scheduled for AP Biology and can also be used as group meeting

7.  The micro--ecosystems will be temporarily sealed and observed for several days before final sealing. This will allow you to make an "adjustments" if necessary. 

Sealing the lids onto the tanks with duct tape will be performed in class on _________________.  You cannot feed your organisms only sunlight can enter or leave your ecosystem after sealing. 

8. Sealing Ceremony: At the time of sealing, you will be asked to make a short informal presentation of your ecosystem to the class. This presentation should include a description of the nature of your ecosystem as well as any other creative efforts you wish to use to mark the sealing of your system. Each member of the group must participate in the ceremonies. 

9. Remember to include each team member's initials and the sealing date somewhere on the ecosystems

Observations: This is NOT how you will submit your lab report but you must include all of this in your lab report.
Written observations (10 points) of the conditions in your ecosystems and the change and interactions between the living things will be continuous and on going over the course of the semester. Try to explain most of the changes that you observe and draw some tentative conclusions concerning the stability of your ecosystem. 

Assessments:  

Follow the “Format Guidelines for Computer Generated Assignments” handout.  

I. Diagrams/drawings of your micro-ecosystem with the components of your ecosystem clearly labeled for: 

A.  Ecosystem Structure (10 points): Identify all biotic and abiotic factors.

B. Ecosystem Function (10 points):  Identify matter cycles and energy flow.  In a single diagram/drawing (8 1/2 x 11) include the following cycles (color-coded) water in blue, carbon in black, oxygen in red, nitrogen in green and energy flow in yellow. 

II.  
Written Prediction (10 points), Reflection (10 points):  This written component should be a minimum of one full typed page.  Each student should submit this component.  You should predict the future of your ecosystem in terms of the processes that you expect to occur. How will your system change through the seasons? What kind of stability can you predict for your micro-ecosystem? How long will this take to reach a point of stability?  Did your ecosystem reach equilibrium?  Did it meet or surpass its carrying capacity? How do you know?  What questions did you have throughout this project.  What did you learn?  What questions do you still have?  What did the instructor ask you specifically (your group)?  Also, reflect on the project and process as well as the dynamics or your group.

