HOW DOES ENERGY FLOW THROUGH AN ECOSYSTEM?
                                                                                                                               Name: 
BUCKET LAB
Introduction
The energy input to an ecosystem is the radiant energy of sunlight that is transformed by producers into chemical energy stored in organic matter. Once transformed to chemical energy, the energy is transferred within an ecosystem through feeding activities. At each transfer, however, some energy is ‘lost’ from the ecosystem as heat energy.
Materials
4 x buckets
9 x cups (4 cups with one hole; 2 cups with two holes; 3 cups with three holes)
2 x graduated cylinders

Graph paper

Activity Set-Up
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Procedure
1. Students to set themselves up according to the 
      “Activity Set-Up” illustrated above.
2. When all students are in place the timekeeper will shout “start”
3. The first student in the line will dip a cup of water from a large bucket 
       and carry it to the second student in line to transfer water.
Note: The first student needs to keep an accurate count of the number of cups dipped.

4. This is continued for THREE MINUTES

Important: Do not place your fingers over the holes in the bottom of the cup as this will affect the results.
5. The last student in line will pour the remaining water in the bucket at the end of the line.
6. At the end of three minutes, the timekeeper will shout “stop”

7. The person at the end of the line is responsible for measuring the water in the end bucket and reporting the amount to the recorder. 

8. While the data is gathered, the first person in the line should refill the first bucket to begin the next trial. The first person must also report the number of cups dipped.
9. Repeat the procedure a total of three times.
Table of Results
	Food Chain
	Trial 1

Volume from first bucket
	Trial 1 Volume from final bucket
	Efficiency of energy transfer
	Trial 2

Volume from first bucket
	Trial 2 Volume from final bucket
	Efficiency of energy transfer
	Trial 3

Volume from first bucket
	Trial 3 Volume from final bucket
	Efficiency of energy transfer
	Average efficiency of energy transfer
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Calculations
Conversion from cup to mL:

Volume taken from first bucket (mL) = Volume of cup in mL x Number of times cup was filled
Calculation of Efficiency of Energy Transfer:
Efficiency = Volume of water in end bucket (mL) / Volume taken from bucket (mL) x 100

Graph the Data
Graph the data that you have recorded with efficiency on the vertical axis and food chain length on the horizontal axis.

Questions
Q1: Use examples of organisms to label each of the food chains. Connect the food chains into a food web. Use the terms autotroph, heterotroph, producer, consumer, herbivore, carnivore, omnivore, scavenger, etc. to label your food web.
Q2: Consider all the “energy” that was lost to the food chain during the activity. In an actual ecosystem how would this energy by used? Explain.
Q3: Use your graph to discuss the relationship between length of food chain and energy transfer efficiency.

Q4: Ecologists estimate only about 10% of the energy available at one food-chain level becomes available at the next level. Using this rule (known as the 10% rule), calculate the energy needed at each level of the food chains in the activity that would be needed if the top consumer of each chain requires 2000 calories. Record your results in an energy pyramid. 
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