Creating a Model Ecosystem




Name___________________________
Objective:  Your team will be expected to create a functional model ecosystem containing all elements necessary to sustain balanced life in enclosed chambers.
In nature, living things never live in isolation.  They are part of an ecosystem.  They depend upon other organisms for nutrients and other non-living requirements necessary to sustain life.  Remove, add, or change one of these factors in an ecosystem and the effect ripples through the system.  There are forest, pond, river, and desert ecosystems.  Ecosystems vary considerably and are very complex and difficult to study in their natural environment.  It is easier to observe and understand how an ecosystem functions if we can create a simplified model of that system.  By studying models, we can learn how the real systems function.

In this lab, you will work with a partner to design and construct a model ecosystem using plastic two liter bottles.  
Once the model ecosystem is complete, your team will study the relationships established between organisms.  

Materials (bold items provided by teacher)
     Two or more clear two-liter plastic bottles, with lids (may use 3 liter bottles, too)
     Razor blade, clear waterproof plastic tape, pie pan to set columns on
     Pond water containing a combination of plants and animals (i.e.:  Elodea, small snails, misc. algae, misc. protists)
     Gravel, topsoil, cotton balls, small plants/animals
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Creating the Ecosystem Chambers (Ecocolumns)
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Two liter plastic bottles can be cut into two or three parts as illustrated above.  The parts can then be rearranged and stacked to create separate or communicating chambers.  Each separate chamber can become a different ecosystem.  Your team can create an ecocolumn of your own design.  The only requirement will be that you must have at least  
A) one aquatic chamber and B) one terrestrial (land) chamber.  Your ecocolumn design will be limited by the number of plastic bottles available in your team.     A column similar to the following example is recommended.  Detailed directions for assembling it follow.  You will have to modify the instructions if you create a different type of column. See the final page of this lab for other possibilities.
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Instructions for Creating a Three Ecosystem Column

For your ecocolumn project, you will need to have at least one aquatic chamber and one terrestrial chamber.  One way to construct an ecocolumn with three different ecosystems is shown at the right.

Use sections A, B and C and assemble them as shown.  Be sure the sections fit tightly.  Punch three holes in two lids and tighten them onto sections “A” and “C.”  Try gently sliding one section into another.  If they are not stable, use a little tape.  You must be able to open each section for later study.  Turn sections “A” and “C” upside down and place a piece of loose cotton in both lids.  Add a little gravel to each section.  When complete, your three chamber ecocolumn will resemble the one drawn at the right.  Create the ecosystems from the bottom up.  Begin with section “B” and create the pond ecosystem first.

Creating the Pond Ecosystem (Section “B”)
Place a pond water mixture and 2 pieces of Elodea into section “B.”  Place two holes in section “B” at a level 2 inches above the table level.  Be sure the mixture includes algae, protists, and larger plants and animals.


Creating the High Humidity Ecosystem (Section “C”)

With the lid pointing down, place 2-3 inches of moist, rich topsoil in section “C” over the gravel.  Locate at least 5 different kinds of plants with good root systems and plant them in the soil.  Moisture-loving ferns, mosses and small leafy plants are best.  Try not to use any plants over 1 inch high.  Next add many insects.  Spiders, ants, small flies, and other insects are ideal.  Discuss with your team what each animal might eat and find and add these animals to this section.  Use section “A” as a lid to keep insects from crawling out.  Be sure “A” fits tightly.  
Creating the Exposed Top Ecosystem (Section “A”)
Add moist topsoil and plants as shown in the drawing.  Be sure to fill the space to within ½ inch of the top with soil.  Next, add at least 5 different kinds of small plants with good root systems.  Try to find plants no larger than 2 inches high.  Add seeds if available.  Do not add insects or other animals to this section.  They will crawl or fly away.

Daily Care of the Ecocolumn
Set aside a quantity of aged tap water for adding to the top of the column.  Once the column is set up, add about 5 mL of aged water to the top and watch to see if the water drips into the lowest section.  Continue adding water slowly, 5 mL at a time, until the water begins dripping into the pond culture at the bottom.  When the first drop drips into the pond water, stop adding water.  Set the ecocolumn on a pie pan/dish to catch any overflow.  Only add enough water to the top until you see water drip into the pond culture.  Do not add extra water.  This will dilute the pond system at the bottom of the column.  You now have a column with three ecosystems: a temperate exposed ecosystem, a high humidity terrestrial ecosystem, and a fresh water aquatic ecosystem.  The system must be placed in a window or under lights in the lab.  Do not place in direct sunlight.  Add water to the system every 2nd day (M, W, F).  Once your ecocolumn is set up, leave it undisturbed for at least three days.
Aquatic Chamber Analysis

Open your column to gain access to the pond water chamber.  Each student in your team will need to perform the following steps:

A.  Create a wet mount slide using water from the bottom of the culture, using a dropper.  Examine and draw each different kind of organism present.  Use appropriate magnification for the given organism.  Show relative sizes.  Color those containing green chlorophyll.  Identify the organisms by name if reference sources are available.  

B. Repeat the procedure with drops from the middle of the culture.  Compare notes with others on your team.

a. For our purposes, those organisms containing green or yellow-green chlorophyll can be classified producers.  Organisms without chlorophyll can be classified as consumers.  Based upon size and the presence or absence of chlorophyll, your team is to discuss and draw one food web showing possible feeding relationships for the pond culture.  Use organism drawings and arrows.  Copy this food web into each student report.

b. List the non-living factors that affect your team’s aquatic ecosystem.

Middle, High Humidity, Terrestrial Chamber Analysis
Perform the following as a team:

A. Make a list of all producers, first order consumers and second order consumers.

B. Create a food web that shows possible feeding relationships.

C. List the non-living factors affecting the terrestrial chamber.

D. Create a data table that shows the numbers of each kind of organism represented in the terrestrial ecosystem.

Analysis of the Open Ecosystem at the Top of the Ecocolumn
A. Create a data table that shows the numbers of each kind of plant represented in the open ecosystem.
B. List the abiotic factors affecting the open ecosystem.
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