Biology * Spaceship Earth


Score _____

Period ___
Roll Number _____
Date ___/___/___






Name ________________________

You are about to make a miniature Earth in a 2 liter drink bottle. This will be a controlled experiment as you construct a closed ecosystem with “nothing in / nothing out”. Everything in the ecosystem will have to be “re-cycled, re-used, and/or re-newed”. The ecological cycles known as the water cycle, the carbon dioxide/oxygen cycle, & the nitrogen cycle will take place.  The water cycle will be easily observed as evaporation, condensation, & precipitation. The other 2 cycles are not easily seen. In this experiment, you will be expected to describe at least 5 ways how the Earth is like a spaceship. 
DIRECTIONS:
1. Rinse a clear 2 liter drink bottle, tighten the cap, & remove the product label. 


Why is it not acceptable for some students to use a 1 or 3 liter bottle 



or a green colored bottle?
2. Apply an identifying student label with the following information:


Your name, the class period, & today’s date.

3. Carefully puncture the drink bottle with pointed scissors at the ridge near the bottom.

4. Cut along the ridge to remove the bottom.

5. Make 8 evenly-spaced cuts the length of the scissor blade around the cut edge 


of the top portion of the bottle.

6. Practice inserting ALL of the top flaps into the bottom section.

7. Add ½ cup of pea gravel (small rocks) to the bottom section. 





All pea gravel must come from the same source. Why?
8. Add 1 cup of topsoil on top of the pea gravel.


All topsoil must come from the same source. Why?

9. Add the plant you selected. Choose a small plant & be certain that the plant has some roots. 

Pack the soil to hold the plant steady. What is the trophic level of the plant? 

Do not use seeds as they usually rot.
10. Cover the bottom section by inserting ALL of the top flaps into the bottom section. 


If any flap remains outside, the ecosystem will lose water.
11. Get someone to help hold the 2 bottle sections in place while the 60 cm (24”) tape is applied. 

12. Press the tape to get a tight seal all the way around the bottle.

13. Remove the cap, add 2 test tubes of water from the same source, & securely tighten the cap. 
Do NOT re-open the bottle for any reason. The “experiment” has begun!
14. Place the bottle in bright, but not direct light. 
15. Record observations on a regular basis. NOTE: Some students have living ecosystems for 2-3 years afterwards.
Make a drawing of your closed ecosystem.

Fruit flies often appear in the closed ecosystem after a week or so.

How might this be explained?

What is the trophic level of a fruit fly?

If a part of the plant dies, mold (fungus) often appears.

How might this be explained?

What is the trophic level of the mold?
In order, list the steps of the Scientific Method:

____________________1.

____________________2.

____________________3.

____________________4.

____________________5.

____________________6.

____________________7.

Spaceship Earth Controlled Experiment

I. Control Group




  Controlled Variables:
“the same”
  1. 2 liter clear drink bottle
  2. ½ cup pea gravel

  3. 1 cup topsoil

  4. 2 test tubes water

  5. same light

  6. same temperature

  7. same pressure

  8. same vibrations

  9. same sound level

10. same altitude

11. same magnetic field

II. Experimental Group
 Controlled Variables:
“the same”
  1. 2 liter clear drink bottle

  2. ½ cup pea gravel

  3. 1 cup topsoil

  4. 2 test tubes water

  5. same light

  6. same temperature

  7. same pressure

  8. same vibrations

  9. same sound level

10. same altitude

11. same magnetic field

Independent Variable: 

(The 1 variable that is changed 



by the scientist.)








1.



“the cause”








Dependent Variable:








(The response to the change 










the scientist made.)








1.



“the effect”
Imagine that you & 5 other crew members are planning a voyage to Triton, a moon of Neptune. It is about 2,700,000,000 miles from Earth. Traveling at 24,000 mph, it would take about 13 years to get there. Is it possible to make the voyage? 
How is the Earth like a spaceship?
What ecological phenomenon would be demonstrated if the bottle were placed in direct sunlight?

At the end of the experiment, place one of the bottles in direct sunlight. What happened & why?

Materials needed for Lab on _____________________.

One 2-liter Clear, Clean Plastic Soda Bottle with the Cap.  Please, remove the label as best as you are able.

One baggie of dirt or potting soil.

One baggie of sand.

One baggie of small pebbles.

One plant.  The terrarium ecosystem we will make is fairly moist, so the plant you choose must be able to withstand 

                   high moisture conditions.  I suggest a fern, decorative moss, ivy, orchids, aralia, or croton.  they are 

                   available at Pike's Toco Hills, and I am sure they are available at Home Depot, Lowes, and probably at the 

                   grocery store.  The houseplant section is probably your best bet.  The plants will need to fit in the base of 

                   the 2-L bottle, so not too tall or wide.  Think small, they will grow.

Extra credit:  Earthworms (2 maximum) - small preferably, it is a small space, and/or (2 max) small land snails or (yikes) slugs.   No insects or spiders - most are too fast if they escape.  I would prefer that anarchy not prevail on the last day we meet...

Label everything please.
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