Earth Science Ecocolumn Project

PROJECT PURPOSE:  To use a model of real-world ecosystems in order to understand how biotic and abiotic factors interact and to see how one type of ecosystem impacts other ecosystems.  



MATERIALS LIST (PER GROUP—NOT PER PERSON)

	
	THINGS I MUST GET
	
	THINGS THE TEACHER WILL SUPPLY

	1) 
	5   2L SODA BOTTLES
	· 
	Sand

	2) 
	LEAVES
	· 
	Duct/masking tape

	3) 
	GRASS
	· 
	Filter paper

	4) 
	BANANA PEEL & 
	· 
	Water dechlorinizer

	5) 
	APPLE CORE
	· 
	Guppies

	
	
	· 
	Straws

	
	
	· 
	Aquatic Plants (i.e. Duckweed)

	
	
	· 
	Potting Soil

	
	
	· 
	Seeds (i.e. Radishes, lettuce) or small plant

	
	
	· 
	Measuring cups

	
	
	· 
	Scale

	
	
	· 
	Graduated cylinders

	
	
	· 
	Drill and drill bits

	
	OPTIONAL THINGS I MAY CHOOSE TO USE IN MY ECOCOLUMN
	· 
	Fruit flies

	1) 
	More Fish (guppies, shrimp, snails, fiddler crabs, etc.)
	· 
	Worms

	2) 
	Algae or Other aquatic plants
	· 
	Snail(s) for aquatic chamber

	3) 
	Aquarium rock
	
	

	4) 
	Soil from your own yard
	
	

	5) 
	Ants, Crickets, OR
	
	

	6) 
	Other insects
	
	

	7) 
	Lizard, frog, toad, snails, etc.
	
	

	8) 
	Potato
	
	

	9) 
	Meal worms
	
	


ECOCOLUMN ASSEMBLY AND OBSERVATION INTRUCTIONS.

1) Gather all materials (See materials checklist)

2) See Diagram Handout for cutting, cap drilling, and bottle assembly instructions.

3) As you assemble your ecocolumn, be sure to record what you put in each chamber and how much (measured or weighed).  Also, jot some notes on how you assembled your column so you can write instructions for “other scientists” who want to duplicate your work in order to compare results.  

 Aquatic chamber must include substrate material (i.e.sand/gravel/aquarium rock), one goldfish, and aquatic plant(s).  You may add other organisms or abiotic factors.

 Terrestrial chamber must include soil (i.e. potting soil, soil from your home, etc) and seeds or plants.  You may add other organisms or abiotic factors.

 Decomposition chamber must include leaf/grass material, potting soil, fruit flies or other animal, and a piece of fruit (i.e. apple, banana) or a piece of potato.

4) Once you have your ecocolumn assembled, add precipitation.  (BE SURE TO MEASURE AND RECORD your ”rain” quantity.)   Throughout the data collecting period, you may add precipitation.   BE SURE TO RECORD THE DATES AND QUANTITY.

5) Three times a week you will look for changes in each chamber and collect data.  RECORD YOUR DATA.

 You will be given the first 15 minutes of the class period to collect your data.  If you need more time, you will need to come in before school, during passing period, at lunch, or after school.  

 You may use the provided data collection table or create one of your own.  

6) Once you have assembled your chamber, complete these tasks     

 Detailed instructions for ecocolumn assembly

 List of biotic and abiotic factors

 Diagram of ecocolumn. (See examples for ideas) 

Label each chamber and the contents within each chamber.  Also identify location of bottle caps and hole arrangement, presence of straw, filter paper, etc.
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Assembly of Ecocolumn
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Assembly of Ecocolumn

GUIDELINES FOR TASKS DUE ON THURS. FEB. 13/02

Title.

Purpose.

Hypotheses.


Write a hypothesis for each chamber.

1) Terrestrial Chamber.

2) Decomposition Chamber.

3) Aquatic Chamber.

Procedure and Materials.

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 the aquatic chamber

 Contents and quantity in the decomposition chamber

 Contents and quantity in the terrestrial 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.

1) SEE diagram samples.

2) Diagram has a title which tells the reader what the drawing is

3) Diagram reveals set up of ecocolumn.

 Bottle arrangement

 Location of straw, filter paper, etc.

 Hole arrangement in bottle caps

4) Labels for key features

 Each chamber

 Contents within each chamber

GUIDELINES FOR TASKS DUE ON THURS. MAR. 6/02
Answer questions with full sentences and in paragraph form.

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 the food chains/web in each of the habitats (terrestrial, aquatic, and decomposition).  Indicate chemicals used as well, for example oxygen.

SAMPLE OF A SIMPLIFIED FOOD WEB.
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Symbol KEY



3. 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.

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

5. Were there any micro-organisms in any of the chambers of your ecocolumn?  If so describe what they looked like.  What do you think was causing the micro-organisms?

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

PROJECT POINT SHEET:  MONITORING MY OWN PROGRESS
LATE WORK WILL NOT BE ACCEPTED FOR CREDIT.

	DUE

DATE
	PROJECT TASK
	Points Earned
	Points Possible

	2/13
	Detailed Instructions

· Instructions are presented in logical, sequential format and do not leave out major set up steps. (5 pts)

· Substance quantities are included (5 pts)

· What to include in each chamber is included      (4 pts)

· Instructions are easy to read (3 pts) and follow because these are legible and numbered (2 pts).

· Title, purpose, 3 hypotheses, materials (6 pts)
	
	25

	2/13
	Labeled Diagram
· Title which identifies the project (2 pts)

· Each chamber is accurately labeled (3 pts)

· Contents of Aquatic chamber are shown and labeled (3 pts)

· Contents of Decomposition Chamber shown and labeled (3 pts)

· Contents of Terrestrial Chamber are shown and labeled (3 pts.)

· Position and arrangement of soda bottles in sketch and labeled (2 pts)

· Bottle cap holes, straws, filter paper included in sketches and labeled (3 pts) 

· Neatness and color (6 pts)
	
	25

	3/6
	Follow up Questions  (15 points/questions #1-6)

· Written in complete sentences with examples from observations to support your answer.
	
	90

	3/6
	DATA Collection and Observations (approx. 10 days @ 3 points/day)

Criteria

· Data recorded on the specified date

· Observations and measurements are accurate and complete.
                                                               Total
	
	30

170


Eco-column Data Collection


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
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PRODUCERS





HERBIVORES





CARNIVORES








