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Rubric:

	Eco-Column Lab Investigation Components
	POINTS AVAILABLE
	POINTS EARNED

	Eco-Column Investigation

	Proposal – Was a thoughtful, thorough, research based proposal presented?
	10
	

	Construction – Was the structure constructed safely?  Were all supplies available in a timely fashion?  Were all materials maintained and cleaned up in an appropriate way?
	10
	

	Data Collection/Observations – Was meaningful, appropriate data collected on a frequent, consistent basis?
	30
	

	Collaboration/Teamwork – Did all group members contribute equally to all components of the Investigation?
	10
	

	Subtotal
	60
	

	
	
	

	Presentation

	PURPOSE: Was the overall purpose of the laboratory investigation effectively communicated?
	5
	

	BACKGROUND INFORMATION: Was there a wide variety of background information from several different sources?  Did the background information lay a solid foundation for understanding the study’s objective and mastering the nature of ecological concept?
	20
	

	HYPOTHESIS: Were legitimate hypotheses presented for each of the eco-column’s environments?
	5
	

	PROCEDURE: Was there a clear description of what was done so that other investigators could repeat and verify your work?  Was the experimental design and eco-column design clearly articulated in a visually pleasing manner?
	10
	

	DATA COLLECTION: Did the data collected serve to answer the experimental questions?  Was there a thorough presentation of the data that was collected during the investigation?  Were there drawings, charts, and graphs that helped with the understanding and interpretation of the data and the overall investigation?
	10
	

	DISCUSSION: Were ecological concepts discussed in relation to the data collected?  Were cause and effect, and correlational connections between abiotic factors and biotic factors in the eco-column made? Were connections between the model and non-model systems made?  Did the discussion include next-steps and possible errors?
	20
	

	BIBLIOGRAPHY:  Were a minimum of 3 diverse sources used and cited?
	10
	

	COLLABORATION:  Did all group members take an active, equal role in the construction and sharing of the presentation?
	10
	

	Subtotal
	90
	

	Total
	150
	


ECO-COLUMN Lab Investigation

Objective:  To investigate the nature of ecological relationships through modeling in a closed, controlled ecosystem.  

Introduction:
[image: image1.png]



A stroll through a woods, field, wetland, prairie or even desert can reveal dozens of birds, hundreds of plants, thousands of insects and billions of microbes all living and associating in an area smaller than a coat closet.  This small area hosts an astoundingly complex web of interrelations and dependencies.  When the entire system is considered, the complexity can be mind boggling.  How can one even begin to understand a system that is so complex?  


Ecologists frequently begin to understand a complex system by first creating a simplified model of that system. In building this model, we begin to learn more about a real system and how it works. With the Bottle Biology EcoColumn we can begin to create simple models of complex ecosystems.  The EcoColumn allows you to explore a fascinating variety of dynamic ecosystems which begin to model many kinds of aquatic and terrestrial environments. 


You can create habitats and niches for insects, spiders, aquatic organisms as well as large plants, small algae and microbes. Individual modules can be used separately or stacked into a stable, freestanding column. Stacked modules can be kept sealed or can be interconnected to stimulate interactions between systems.  The tapered sides of EcoColumn chambers allow a close-up view of organisms from aquatic environments. Roots of plants are also made visible, and a module can be viewed from underneath as well. Columns can be constructed and observed, noting changes over time. For the more advanced student, rigorous studies of ecology, population dynamics, water chemistry and many other sciences can be conducted in an EcoColumn. There is no limit to the number of ways that the modules can be designed and put together.

Source:  http://www.biologie.uni-hamburg.de/b online/library/fast/www.fastplants.org/TableWithProject/BottleBiology/ecocol.pdf \
Procedure:  

1. Identify an ecological relationship you wish to model.  Possible topics may include, but are not limited to predator-prey, producer-consumer, competition, nitrogen cycling, carbon cycling, decomposition, biodiversity, etc.  
2. Design a series of controlled experiments that can be conducted in a closed, controlled environment to demonstrate the nature of the selected ecological relationship.
3. Record and document quantitative and qualitative findings throughout the course of the experiment.
4. Share the experimental process and results with the class in a powerpoint presentation in 1 month.
Name  ____________________________
Group Members _____________________________

Ecological concept:  ________________________________________________

Nature and Significance of Ecological Relationship:
Provide some background surrounding the selected ecological relationship by describing 1) the nature of the ecological relationship, 2) factors that might affect/influence that relationship, and 3) the importance of the relationship in an ecosystem.  Cite sources.  
Experimental Design:

Describe the experimental design you propose to implement to explore the selected ecological relationship.  The experimental design should include 1) a detailed, labeled illustration of the proposed model and 2) a written experimental design and procedure.

Data Collection Method and Data Table(s):

Describe the frequency and method you will employ to gather data.  Create a data table you will use to collect data from your model throughout the experiment.  Please note, each group member is expected to have access to all of the data on any given day.
Moretz Approval:_____________________________________________
Final Presentation:
Share your expertise and research regarding your ecological concept and eco-column in a power point presentation.  In the presentation, include the following:
· Ecological relationship – description of, factors affecting, relevance/importance of, etc.

· Examples of ecological concept in a non-model system.

· Experimental design

· Construction/set up of eco-column

· Results – include relevant graphs & tables

· Discussion – in what way(s) do your findings illustrate/model the ecological concept?  In what what way(s) do they fall short?  How could this model be modified to better demonstrate the concept?  
Eco-Column Construction Ideas

Aquatic habitat
· Fine grained aquarium gravel (provides “bedrock”) 

· Sand or topsoil (provides bottom sediment) 

· Untreated tap water or distilled water (provides aquatic habitat) 

· “Boulders,” “sunken logs,” and other miniature objects typical of a pond bottom 

· Aquatic plants and animals 

Compost habitat
· Fine grained aquarium gravel (provides “bedrock”)

· Sand/topsoil mix (provides soil substrate)

· Leaf litter (provides compost habitat)

· A few chunks of turnips, potato, apple, or other roots, stems, or fruits

· Twigs

· Earthworms, pill bugs, millipedes, and other natural inhabitants of leaf litter

Terrestrial habitat
· Fine-grained aquarium gravel (provides “bedrock”) 

· Topsoil (provides soil substrate) 

· Leaf litter (provides decaying material) 

· “Boulders,” “dead trees,” and other miniature objects typical of a forest habitat 

· Terrestrial plants and animals 

· Food for animals as needed 

	Materials That Will Be Provided
	Materials You Must Provide

	· Water

· Soil, sand and aquarium gravel

· All construction materials and tools except 2-liter bottles

· Aquatic organisms: snails, aquatic plants

· Terrestrial plant seeds and grass
	· 2-liter bottles with lids

· Compost Materials

· Any additional organisms (plants or animals) you would like to include
· Leaf litter
· Miniature objects for pond bottom and terrestrial layer


NOTES:  Goldfish are not a good choice.  They tend to poison themselves with their own waste.  Additionally, you do not want to include too many organisms in your eco-column.  They will have difficulty all surviving.

Building Instructions

0. Follow the instructions for making cuts in Column Assembly 

1. Melt or drill a hole in three of the bottle caps and screw onto the cap for F, D, C. Note cap for D also has large hole in center.

2. Insert the straw through the hole in the bottle cap of what will be the Terrestrial habitat (bottle D).  Straw should extend below cap and above soil.

3. Invert Bottle D (terrestrial habitat) over Bottle C and invert both over Bottle B (aquatic habitat). 

Stocking Instructions

Aquatic habitat (Bottle A)
4. Add a layer of sand or topsoil (about 1 inch) to the deep base. 

5. Add a layer of gravel (about 1 inch) on top of the sand or topsoil. 

6. Add water to a level about 1 inch below the top of the cut. 

7. Plant aquatic plants with roots in the bottom sediment. A chopstick will help you push the stems or roots into the ground. 

8. Arrange “boulders” and other objects on the bottom sediment. 

9. Add aquatic plants. 

10. Let the aquarium sit until the sediment settles. 

11. Aquatic animals will be added after one week once the environment has stabilized. 

Compost habitat (Bottle C) 
12. Mix equal parts of sand and topsoil together and add leaf litter. 

13. Mix food items in. 

14. Add compost animals as needed (you may collect some with the leaf litter). 

Terrestrial habitat (Bottle D) 
15. Add a layer (¾ inch) of gravel to the Bottle D

16. Mix soil and potting soil together, moisten, and add a layer (3-4 inches) over the gravel. 

17. Add terrestrial animals that burrow to the soil (e.g., worms). 

18. Plant terrestrial plants in the soil. 

19. Arrange “dead trees” and other objects on soil. 

20. Terrestrial animals will be added after one week once the environment has stabilized. 

Maintenance Instructions

21. Eco-columns will be placed under the grow lights.  They will be provided with approximately 8 hours of direct light daily.  (They will receive additional indirect natural sunlight.) 

22. Add a small amount of water to the terrestrial habitat weekly or when it appears to be drying out. A fine spray of water on the plants also maintains the unit well. 

