Lesson 6: Ecosystem in a Jar 


Teacher Notes: Instructions/Tips

This is a really fun lab that the class absolutely loved!!  Students designed and built freshwater ecosystems in glass jars that were then sealed and left outside to get sunlight.  All shrimp in the jars survived at least 2 weeks.  The winning jar survived almost 6 weeks completely sealed!!  The key is to be very organized ahead of time.

The point of this lab is that ecosystems are a careful balance of their biotic and abiotic factors as well as their living organisms.  All ecosystems need producers, consumers, and decomposers.  If an ecosystem is balanced correctly it can be self-sustaining (at least for a time).  All the nutrients and elements needed for the organisms to survive cycle throughout the different factors in the ecosystem.  The Earth itself is like one giant glass jar – in a careful balance.  If humans throw off the balance of the Earth’s ecosystem, then just like the ecosystems in the jar, the ecosystem will not be sustained.

1. Set up and label all the components of the lab before the students arrive.  We organized an “assembly line” for the students to build their jars.  The assembly line started with the jars followed by the aquarium plants, the sand/gravel with a scoop, water jugs with spigots, bacteria-filled soil with small scoop, rocks with algae, snails, shrimp, and finally Parafilm and tape for labeling.

2. Pass out the handouts and go over all the instructions with the class before dividing the students.  

3. Divide the student into groups and have them work on their ecosystem designs.  The students have to decide how many of each item they want to put into their jars.  There was a limit for each item based on how much we bought.  These limits can be adjusted if you buy more and really want the kids to experiment!!  There wasn’t much variability in the jar designs due to this limiting factor, but if you have the resources I encourage expanding the limits on numbers of organisms.  The students will learn more if they make mistakes in their designs!  The groups then have to justify their decisions by deciding what each item’s role is in the ecosystem.

4. Groups can come up to the assembly line when they are done designing their ecosystems.  The teacher checked off their worksheets before they began building to make sure they had actually written down what they were putting in the jar and decided on its role.

5. Groups go through the assembly line and build their jars.  They added everything themselves except for the shrimp.  The aquarium plant is added first to the jar to ground it, then about one inch of sand is poured in.  Water is then poured into the jar leaving about 2 to 3 inches of air at the top of the jar.  This air is very important for gas exchange, so don’t fill the jar all the way up with water!!  Bacteria-filled soil was added using a scoop.  Students then added rocks with algae and snails.  The graduate student had a net to catch the shrimp and add them to each jar.  Students then sealed and labeled their jars.

6. Jars are placed outside.  Our classroom had an enclosed courtyard adjacent to the room so the jars could safely stay there.  They need to receive sun during the day, but not be in direct sunlight for long periods of the day.

7. Groups finish their worksheet by drawing the food web and carbon cycle for their individual jars.

8. We checked on the jars once a week until all but one of the shrimp died.  That jar was the winner!!  They received 2 tickets each to Birch Aquarium.

Important Disposal

Extra organisms from the lab must be disposed of as well as the contents of the jars when you have finished observing them.  You should not dump anything from this lab into a local water source or down a toilet.  Some of the organisms used here, such as the snails and Elodea can be very invasive if released into local aquatic habitats.  I suggest dumping snails and plants onto dry land away from water.  I donated our extra shrimp to another classroom aquarium.  If you have a problem disposing of living snails or shrimp, then you must determine exactly how many you will use before buying them.  Pet stores will most likely not take back ghost shrimp or snails. 

Opportunities to advance the lab for AP/IB levels:

1. Students must make a lab notebook for the jar.  They must write down what they put into the jar and make qualitative and quantitative observations the day they seal it.  Every few days, or once a week, the students must make new observations about the jar and speculate as to the cause of any changes.

2. Students must make conclusions after a few weeks as to what they should have done differently to make their jar survive longer.

3. Students must draw the nitrogen and oxygen cycles for the jar in addition to the carbon cycle, or must draw a more complex diagram involving the different processes that occur throughout the jar.
