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Introduction

An Ecosystem is a representation of a part of a biome in which biotic and abiotic species are found.  Inside the biome are many ecosystems, ecological communities who function as one unit.  In this experiment, we tested if a model ecosystem can be recreated inside a bottle.  In nature, there are many ecosystems in a biome, a region characterized chiefly by the dominant forms of plant and animal life, and the climate.    In this experiment, the ecosystem modeled was aquatic.  The aquarium in a bottle represents plants and animals interacting together and represents the dependence on each part of the ecosystem for one another.    If all the elements found in nature were put into the bottle, the environment in the ecosystem should be able to sustain life just as nature would.  I believe this will be the case with the model.  The purpose of putting it into a bottle is so we can observe each part under heavy observation.

Materials

In this experiment, the materials used to build the aquatic ecosystem are: 2-liter bottle with cap, scalpel, forceps, single edge razor blade, dissecting scissor, wax pencil, waterproof tape, water, water snails, guppies, gravel, paper towels, Elodea, 6 and 12 inch rulers, balance, thermometer, agar plates.


Methods

The top 1/3 of a 2 Liter bottle was cut off and put aside.  The bottom half of the bottle was filled with ½ inch of gravel for stabilization, measured with a ruler.  A series of ½ inch deep flexi-cuts were cut to the remaining bottle’s shoulder to allow the widening and narrowing of it during the sealing of the bottle.  The bottle was filled with 4 inches of water, also measured out with an inches ruler.  ¾ of a dropper filled of Nema-Toads were added to the water in the bottle.  1 7” sprig of algae was added to the aquarium.  1 Guppy, about ¾” long was also added to the water.  One water snail was added to the water as well.  The top of the bottle was taped onto the top aquarium section and sealed with waterproof tape.  The Aquarium was put aside and observed.

Results
	Date
	Temperature (F)
	Length and Condition of Fish
	Length and Condition of Algae
	Rough # of Nema-Toads
	PH if Water
	Water Level
	Other Observations

	9-23
	67°
	¾”
	7”
	7
	6
	5 1/8”
	The smell of the soda is present from the bottle

	9-24
	110°
	Dead
	7”
	3
	3
	5 1/8
	The soda smell is fading and the bottle smells like water, the fish has died apparently from overheating because of the lack of air holes.

	9-25
	90°
	Dead
	5.75
	2
	5
	5 1/6”
	The water visibility is very low, the alga is curving, and the smell of the bottle is like a lake.


	9-29
	TEMP NOT RECORDED
	DEAD
	5”
	0
	PH NOT RECO-RDED
	4 7/8”
	The fish is no where to be found, and the algae is floating on the surface. The water is now murky and plankton rich.

	10-1
	78°
	DEAD
	5”
	0
	6
	4 ½”
	The Water is clearing up, and muck is forming in
 the middle of the water, the temperature has dropped, and it seems that the algae has died due to its dark pigment and curl.


In the bottle aquarium, although all steps were done precisely and correctly, the ecosystem as a whole failed.  Due to a procedural error, no air holes were “poked” in the bottle.  As a result of this, oxygen flow was cut off and the exchange of CO2 and O2 was blocked.  This affected the plant and animal life greatly.  The fish in the water died, and the algae slowly died as well.  After the second day the fish died and floated to the surface, and the algae slowly curled until it was no longer alive.  Also as a result of this blocked airflow, the atmosphere inside the bottle heated to very high temperatures.  The bottle rose to over 100° Fahrenheit, and this heat was trapped inside the bottle, and was not able to radiate out as it normally would.  This may have also had an affect on the biotic and abiotic organisms inside the ecosystem.

Conclusion/Discussion

In the experimental ecosystem, the malfunction led me to believe that air holes were required to sustain the plant and animal life within.  In the original experiment, no air holes were to “poked” in the bottle.  As a result, the animal life died and the atmosphere inside rose to extremely high temperatures. This may or may not be the real reason behind the failure, but the experiment must be done again to find the answer to this question.  The next time this experiment is done, 4 air holes should be added on the top and sides of the bottle to allow air-flow and gas exchanges.  If this new experiment proves successful (The fish & the algae remain alive and the temperatures within the bottle remain below 75° F) this will show that an aquatic ecosystem can be modeled in a bottle.  If not, then our hypothesis is incorrect.  The malfunction of the ecosystem makes sense, because all living things require oxygen to carry on the 8 life processes.  The oxygen in the bottle originally was quickly used up, not replenished, and as a result, the inhabitants died.
