Food webs-Academic


Energy enters ecosystems in the form of radiation from the sun. Autotrophes convert this radiant energy into the energy of organic molecules, like sugars and starches. In turn, heterotrophes consume and then metabolize these organic molecules to meet their own energy needs. However, energy conversions are not very efficient, and much of the energy is lost as heat. 

As a result of these energy needs, the biota of an ecosystem are tied together in complicated networks of feeding relationships. The simplest relationship is that of a linear food chain: plankton are eaten by little fish which in turn are eaten by bigger fish. Nature is almost never so simple; actual feeding networks more often resemble food webs.

Directions:


Using a pencil, draw arrows in the direction of energy flow to indicate the relationships within this food web.  Below is information regarding feeding relationships within an ecosystem at the margin of a marine and a terrestrial environment.

Food Web Information

   • The grasshopper and snail are herbivores.

• The aquatic plants and plankton are consumed by aquatic invertebrates which are in turn consumed by marine birds (Sandpipers, mallard, clapper rail, egret and heron)

• Large marine birds - the heron and egret - consume the fish supply and aquatic invertebrates, but are NOT preyed upon by the top avian (bird) predators.

• The sparrow consumes both land plants and plankton; it is prey for both top consumers.

   • The vole and rat are omnivores.

• None of the small mammals seek each other as prey; however the rat will prey upon the sparrow.

• The hawk is the top terrestrial consumer, relying upon mammals. The owl is the top marine consumer, feeding upon birds.

• The smelt are carnivores which are in turn preyed upon by the egret and heron.

• The aquatic invertebrates rely on autotrophs for their energy source

Food Web Questions –Academic
1. How does the energy enter the food web (by what organism and by what process?).  Does this population have to be a big one or a small one; why? 

2. Draw one food chain from the food web that has at least 4 trophic levels (feeding levels).


A. Next to the name of each organism in your food chain, label the trophic level it occupies:      


   producer,  primary (10) consumer, secondary (20) consumer, tertiary (30) consumer, quaternary (40) consumer


B. Label the amount of energy each trophic level has using the 10% rule 

3. List an example organism from your food web for each of the following terms : producer, consumer; autotroph, heterotroph; omnivore, herbivore and carnivore, primary consumer, secondary consumer, top consumer

4. Which group of organisms are all the members of the food web dependent upon? Why?

5. What do the arrows represent?  Why do the arrows point from prey to predator, instead of the other way around?

6. The trophic level responsible for the decay of dead organisms is missing.  What do we call them and why are they so important?  How do they connect the abiotic and biotic in the ecosystem?  
7. Which species populations must be in the largest? Why?
8. What happens to the amount of energy available as you move up the food chain?  There is a limit to how many levels are possible in nature (usually no more than 5) why is that?
Extensions

9. What is the 10% rule?  In the food chain below the autotrophs/producers have 5250 Calories of energy.  Calculate how many Calories of energy each of the levels has.
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10. List two organisms which occupy the same habitat (place they live in the ecosystem), yet occupy different niches (their jobs in the ecosystem). Explain.
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