EcoColumn Project…consider the following
When writing a background or introduction- lead your reader into the purpose of the research and yet keep the introduction engaging.

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 our EcoColumn models, we began to learn more about a real system and how it works. With the Bottle Biology EcoColumn we attempted to create simple models of complex ecosystems.

The EcoColumn project allows  you to explore a fascinating variety of dynamic ecosystems which begins to model many kinds of aquatic and terrestrial environments. You created habitats and niches for insects, spiders, aquatic organisms as well as large plants, small algae and microbes. Individual modules were to be researched and analyzed in order to create  an “expert” for each chamber, to necessitate the need for communication and collaboration.   Most teams built stacked designs, a stable, free- standing column. Stacked modules can be kept sealed or can be inter- connected to stimulate interactions between systems. Another key concept to be discussed in your introduction- was your set-up and ultimate experiment an open or a closed system? 
The tapered sides of EcoColumn chambers allowed for a close-up view of organisms from aquatic environments. Roots of plants are visible, and a module can be viewed from underneath.  Columns were to be constructed and observed, noting changes over time. 

The whole goal of an environmental science course  (and this class) is/was to understand how organisms interact with one another and their non-living environment—in effect it is a study of connections in nature.  This final report provides an opportunity for you to ponder these connections in nature after creating an artificial model of an ecosystem- to challenge yourself to reflect on the process and your specific  learning from   designing to building, to sustaining, and monitoring. 
The goal of the project was to give you insight into the conditions required for sustainability and the interconnections between various ecosystem components (column chambers). We took several months to making observations about our EcoColumns, which should lead your team  to a clear understanding of the factors which influence ecosystems. You are  asked in this final draft to explain the observations made in  your columns and attempt to make ecological sense of the changes that you observed.  Your inferences do not have to be “right” or the “truth”- the very nature of science is to support your observations with qualitative and quantitative  data.  To defend the changes over time with evidence and research.  Use your daily photos, measurements to make tentative and skeptical statements about the why and possible how- of your observations over time.  Why might the water have changed that color? What does the research in the literature indicate about color changes? Why did your organisms die? What nutrient in their diet may have been  lacking? what habitat was not suitable for life- what did you research about their needs?  This final draft is a defense of your choices, your results and your ability to work with others.  Be thorough and complete- yet watch what you conclude, and always support your statements with the evidence.    
Tasks for February
Task 1-Decide on each team member’s specialty- record name below & email Mrs. Dean
Aquatic Freshwater System Expert:  
Research and record to share with your team the following information about your system 

A.  What are the i.biological, iiphysical AND iiichemical characteristics of  a healthy freshwater system?

B.   How do scientists measure the health of each of the characteristics listed above?

C. What are the human impacts to your system- BOTH the pollution AND the solutions?
Plant Terrestrial System Expert: 

Research and record to share with your team the following information about your system 

A. What are the i.biological, iiphysical AND iiichemical characteristics of  a healthy terrestrial/vegetation  system?

B.   How do scientists measure the health of each of the characteristics listed above?

C. What are the human impacts to your system- BOTH the pollution AND the solutions?

Soil System (Microorganism/Decomposition) Expert:  
Research and record to share with your team the following information about your system 

A. What are the i.biological, iiphysical AND iiichemical characteristics of  a healthy terrestrial/vegetation  system?

B.   How do scientists measure the health of each of the characteristics listed above?

C. What are the human impacts to your system- BOTH the pollution AND the solutions?

Technology Expert:

Research and record to share with your team the following information about your system 

A. How to take good Time Lapse Photography

B. How to use a ProScope for  microscopic pictures 

C. What equipment do we have access to in order to test the air, water, and soil quality/characteristics?

i.biological, iiphysical AND iiichemical characteristics

Possibilities:  Vernier Sensors, Soil Kits, Salinometer, Dissolved Oxygen kits, phosphate kits, spectrophotometer

Task 2: Collect from recycling (6) Two-Liter CLEAR bottles, remove all labels from (6) 2L Rinse

Task 3:  Explore resources (see below for a place to start)  for design ideas, make a rough sketch of YOUR ideal design to share with your team members
https://www.learner.org/courses/essential/life/bottlebio/ecocol/
https://www.youtube.com/watch?v=axhuJNzmqvo
http://web.csulb.edu/~lhenriqu/ecocolumns.htm
http://www.saps.org.uk/attachments/article/204/SAPS%20-%20Making%20an%20eco-column.pdf
Any Questions? Email:  jkysharp@gmail.com  and cc to jennifer.dean@camas.wednet.edu
Assembly of Ecocolumn
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(example of diagram to accompany ecocolumn assembly instructions)
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Ecocolumn DIAGRAM

(example of diagram of completed ecocolumn)
The pictures of the caps should have arrows to the ecocolumn area where they are located.  Also, when writing instructions for ecocolumn assembly, you should include pictures of the caps and details about how the holes were put in the caps and what is in the caps.
APES Ecocolumn Project
Name.

Title.

Introduction:The introduction should be a coherent page answering questions such as:.  “Why did we do these ecochambers?” and “What did we learn by working on them?” (think about what kind of skills you are developing and any life lessons you are learning).
Materials.
This should be a bulleted list of all materials need to create your ecocolumn.
Procedure.
Should be a numbered list explaining:
· Each step of the ecobottle construction process.  What did you do first, second and third?

· Any changes you made to your ecobottle after it was “sealed” – this includes replacing tape, opening it up (or untaping our temp./fish food slot) and adding more organisms, changing out the water in the aquatic section, etc…

· Should include a procedure for specific observations you made like:

· How to measure water temperature.

· How to measure pH of water.

· How to examine the ecobottle water using a microscope.

Detailed Instructions for Ecocolumn Assembly.
1) Instructions should be in a logical sequence.

2) Someone should be able to set up the exact same ecocolumn you did if they followed your instructions.

3) Instructions should be concise and yet provide specific details regarding the materials and quantities used.  Some things to consider including:

Contents and quantity in your chamber
4) HINT:  Try writing out the instructions and then run a mock set up with someone who hasn’t done this project.  Discover any changes you need to make and revise them before you turn in this portion of the assignment.  

Labeled Diagram of Ecocolumn- see examples 
1) Diagram has a title which tells the reader what the drawing is

2) Diagram reveals set up of ecocolumn.

Bottle arrangement, Location of straw, filter paper, etc.,Hole arrangement in bottle caps

3) Labels for key features

Each chamber, Contents within each chamber

Observations.

· Should contain DATED observations made by various group members 

· Should contain at least three pictures to support your observations

Required Tasks.

· Biotic & Abiotic Factors Lists
· Soil and Water Chemistry Data Organized into Charts or Tables
· Biogeochemical Cycles Drawings
· EcoColumn Relationships 
· Food Chains/Food Webs Representations

Follow Up Questions.

· Answer all 7 questions located on the following “Biology EcoColumn Project – Follow Up Questions” sheet.

Conclusion.

· Should be a coherent paragraph which sums up the purpose of the project and all that you have learned.
· Should answer the questions “What did my group learn by doing this ecobottle?”, “If we were going to do another ecobottle project, what would we do differently?” and “What questions for further research does this project raise for us?”.
	
	PROJECT TASK:  FINAL LAB REPORT GUIDELINES for EcoColumn Studies
	Points Earned
	Points Possible

	
	Detailed Instructions

· Title (2 pts).

· Introduction (10 pts).

· Instructions for the creation of your Ecocolumn are presented in logical, sequential format and do not leave out major set up steps. (4 pts)

· Substance quantities are included (2 pts)

· Materials:  What was included in each chamber (3 pts)

· Instructions are easy to read (2 pts) and follow because these are legible and numbered (2 pts).
	
	25

	
	Labeled Diagram
· Each chamber is accurately labeled (3 pts)

· Contents of Aquatic chamber are shown and labeled (1 pts)

· Contents of Decomposition Chamber shown and labeled (1 pts)

· Contents of Terrestrial Chamber are shown and labeled (1 pts.)

· Position and arrangement of soda bottles in sketched and labeled (3 pts)
· A minimum of 12 Images of EcoColumn over time incorporated into report (12 pts)
· Neatness and color (4 pts)
	
	25

	
	DATA Collection and Observations (at least 12 times @ 2 points/time)

· Data recorded on a specified date (1 pt)
· Observations and measurements are accurate and complete.
· Observations are made using  both quantitative and qualitative conditions 
· Data is organized into a chart and/or table with clearly labeled row/column titles
	
	50


	
	Required Tasks
· Soil chemistry start (6 pts)
· Soil chemistry over time (6 pts)
· Microscope study water over time (6 pts)
· Microscope study soil over time (6 pts)
· Biotic & Abiotic Factors Lists (5 pts)
· Biogeochemical Cycles Drawings (9 pts)
· EcoColumn Relationships (7 pts)
· Food Chains/Food Webs Representations (15 pts)
	
	60


	
	Follow up Questions  (2 points/questions #1-6)

Written in complete thoughts with examples from observations to support your answer.
Follow Up Questions:
1.  Identify the roles of factors such as decomposers, producers, and consumers.  For example fish are consumers of plants and dead materials.

2.  Identify three changes that occurred in your column such as water going from murky to clear in the aquatic habitat.  Also indicate the health implication of these changes.

3.  What changes did your EcoColumn experience after the acid rain event?  How did your  team attempt to prepare for the precipitation? 

4-Was your ecocolumn a closed system or an open system or something in-between?    How does this affect your ecocolumn? 

6.  Try and figure out how the three habitats have affected each other.  Is your ecocolumn stable?  Do some ecocolumns appear to be more stable?  Why is this so?
6. Describe the similarities and differences between your ecosystem and others in the classroom. Why are there such differences between ecocolumns in the classroom?  
	
	18

	
	Conclusion  (22 pts)

Should be a coherent paragraph that is at least 5 sentences long.
Should answer the questions “What did my group learn by doing this ecocolumn?”, “If we were going to do another ecocolumn project, what would we do differently?” and “What questions for further research does this project raise for us?”.
	
	22

	
	TOTAL
	
	200


Eco-column Data Collection

[image: image3.png]


[image: image4.png]



Aquatic Fauna  (
Live
or
Dead


Turbidity Scale  (
Crystal Clear = 1




 Odor Scale  (
No Odor = 1




Slightly Cloudy = 2







Slight Odor = 2




Moderately Cloudy = 3






Smelly = 3




Very Cloudy = 4







Very Smelly = 4




Blackish or Brownish = 5






Devastating = 5

	Date
	WaterTemp (C 
	pH
	Turbidity
	Odor
	Aquatic Organisms
Observations
	Terrestrial Organisms
Observations
	Micro-organisms

Observations
	Soil Chemistry
	Decomposition
Litter/ mass

Observations
	H2O added (mL)

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


