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1. My cactus is not growing very 
well

2. Why isn’t my cactus 
growing well?

3. Maybe it needs more 
water.

4. If I water it more, will it 
grow more?

5. Water cactus 
more ...

6A. If it doesn’t 
need more 

water, maybe it 
needs more sun.

6B. The cactus 
needed more water! 

Now it’s growing 
more.
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Applying the scientific method to our ecosystem in a jar!

1. Observation: Ecosystems are self-sustaining and resilient to changes.

2. What if I could replicate an ecosystem at home?

3. Form a hypothesis/ testable prediction: marshes contain stagnant water and very resilient 
organisms that adapt to hard environments, therefore, it would be a good ecosystem to repli-
cate at home. 

4. Make a prediction about the hypothesis: If I take samples of all the critical components of 
my selected environment, I should be able to successfully replicate the ecosystem at home in a 
closed system. 

5. Test your prediction: it’s very important to make lots of observations during this time. 

6.  Reflect on results: are there any changes I should make for when I try again? 

Now it’s your turn! 
Steps 1 and 2 will be the same, but replicate the study at home and fill out the following blank 

spaces with your results and observations. 

Form a hypothesis/testable prediction:

Make a prediction about the hypothesis:

Test your prediction and make observations:

Reflect on your results, any changes you would make?:

Turn the page to continue this activity!
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Making a self-sustaining ecosystem - Aquatic edition

The activity can be done with different types of environments other than a marsh, as long as the ratios of 
materials in your homemade environment  are similar to that of the original (ex. If you picked a more terrestri-
al environment, be sure you’re not drowning it with tap water). 

The reason I chose a marsh is because of the resilience of the environment: the water is typically stagnant so 
I wouldn’t need to change it over time, and the organisms I collected are very small and thrive off of the ma-
terials I collected. The aquatic ecosystem of a riverbank would be similar and would work just as well. Marsh-
es are wildly biodiverse and filled with little microorganisms that will thrive even in harsh conditions. 

Materials: 
• Large mason jar (or any other clear, long term storage container) 
• Disposable water bottle
• Mud  /dirt 
• Aquatic plants 
• Other elements of the environment  (i.e. sticks, rocks…)
• Water from the selected environment 
• Containers for your materials (be sure to take containers people won’t be eating or drinking out of)

Procedure:
1. Locate your environment of choice to replicate the ecosystem of. Pack up your containers and water 

bottle for transportation of materials. 
2. Collect mud/dirt, sticks, rocks, and other elements of the environment in the containers you’ve prepared. 

Don’t forget the plants! 
3. Fill the water bottle with water from the selected environment. (NOTE: for a marsh, you want your self-

sustaining ecosystem to be mostly water)
4. Bring your materials home/ to your large mason jar. It’s time to layer! 
5. Place a layer of mud/dirt at the bottom of the long-term storage container.
6. Carefully place the rocks on top of the mud/dirt, so you don’t break the glass container. 
7. Layer the last of the mud/dirt on top. 
8. Once this base of mud/dirt and rocks is complete, you can place the sticks and other stiff material in the 

jar. 
9. Pour the water into the jar. 
10. Place the aquatic plants and any other greenery you have collected for your ecosystem on top of the 

water, it’s okay if they sink, we just want them near the top. 
11. Seal the jar and allow the sediment to settle. The water will clear up as time passes.
12. Place in a sunny window or somewhere it will be exposed to lots of sunlight.
13. Enjoy your ecosystem in a jar!  

Note: Be sure to let your ecosystem breathe a couple of times a day for at least 30 minutes for the first 
couple of weeks. This is the only upkeep it should need. For the marsh specifically, the plants will be using 
the sunlight to produce oxygen for the waterbugs and microorganisms within the system. The waterbugs 
and microorganisms will produce carbon dioxide in return for the plants. The mud will contain debris and 

other nutrients for the microorganisms and the plants. 
The equilibrium will not occur right away, just be sure to stay patient. 

Hi! Make sure you follow the steps in order, it’s just like baking; 
you mix the wet ingredients first then add the dry ingredients. 

Otherwise you can end up with a clumpy mess.

Date: Name:

7
CREATED BY


