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Chapter 4 

Ecosystems: Components, Energy Flow, and Matter Cycling 

4-1 The Nature of Ecology
1. Ecology is the study of:

2. What are the differences between eukaryotic cells and prokaryotic cells?  What are examples of each?

3. Describe why sexual reproduction gives species a better chance of survival than asexual reproduction.

4. How can a population change when faced with a change in the environment?
5. Describe the relationship between organisms, populations, communities, and ecosystems.

4-2 Connections: The Earth’s Life-Support Systems

1. Describe the characteristics of the following layers of the earth:
a. Atmosphere

i. Troposphere

ii. Stratosphere

b. Hydrosphere

c. Lithosphere

d. Biosphere

2. Life on earth depends on 3 interconnected factors:

a. One-way flow of energy from the ______ and through _______________________

b. Cycling of matter

c. Gravity 

3. How does the sun help sustain life on earth?

4. Explain how the natural greenhouse effect works.

4-3 Ecosystem Concepts & Components

1. How does climate differ from weather?

2. What are the similarities between biomes and aquatic life zones?

3. What are the differences between biomes and aquatic life zones?

4. How does climate affect what type of life will thrive in a certain area?

5. Describe the difference between biotic and abiotic components of an ecosystem.  Give examples of each.

6. Explain how the tolerance of a species determines where it can live and thrive.

7. What are four common limiting factors for terrestrial (land) plants?

8. What are four common limiting factors for aquatic (water) plants?

9. Describe how producers (autotrophs) make their own food.

10. Describe where the following consumers get their energy from:

a. Decomposers (detritivores)

b. Omnivores

c. Carnivores

d. Herbivores 

11. Distinguish between aerobic respiration and anaerobic respiration.
12. Distinguish between the following types of biodiversity:

a. Genetic

b. Species

c. Ecological 

d. Functional 

4-4 Connections: Food Webs & Energy Flow in Ecosystems

1. Why is waste (dead organisms, droppings, etc.) not really “a waste”?

2. Distinguish between a food chain and a food web by illustrating an example of each.

3. Which is more realistic: a food chain or a food web?  Why?

4. In which trophic level is most of the biomass of an ecosystem located?

5. Why does the amount of usable energy decrease as you move up in trophic levels? 
6. Draw a pyramid of energy flow and label each trophic level with an example species.

4-5 Primary Productivity of Ecosystems

1. What does NPP tell scientists about an area?

2. Which regions of the world have the highest NPP?  The lowest?

4-6 Connections: Matter Cycling in Ecosystems

1. Explain, in terms of nutrient cycling, how you could breathe the same oxygen molecules that Julius Caesar breathed more than 2,000 years ago.
2. Describe the following biogeochemical cycles:

a. Hydrologic

b. Carbon 

c. Nitrogen 

d. Phosphorus

e. Sulfur 

3. How do humans affect these biogeochemical cycles?

When one tugs at a single thing in nature, he finds it attached to the rest of the world.  ~John Muir








