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Section 3–2 Energy Flow (pages 67–73)

This section explains where the energy for life processes comes from. It also
describes how energy flows through living systems and how efficient the
transfer of energy is among organisms in an ecosystem.

Introduction (page 67)

1. What is at the core of every organism’s interaction with the environment?
At the core is its need for energy to power life’s processes.

Producers (pages 67–68)

2. What source of energy do organisms use that don’t use the sun’s energy?
Such organisms rely on the energy stored in inorganic chemical compounds.

3. What are autotrophs? They are organisms that can capture energy from sunlight or chemicals 

and use that energy to produce food.

4. Why are autotrophs also called producers? They make their own food.

5. What do autotrophs do during photosynthesis? They use light energy to power chemical 

reactions that convert carbon dioxide and water into oxygen and energy-rich carbohydrates such 

as sugars and starch.

6. For each of the following, write which kind of autotroph is the main producer.

a. Land: Plants

b. Upper layers of ocean: Algae

c. Tidal flats and salt marshes: Photosynthetic bacteria

7. What is chemosynthesis? It is the process by which organisms use chemical energy to 

produce carbohydrates.

8. Where do bacteria that carry out chemosynthesis live? They live in remote places, such as 

volcanic vents on the deep-ocean floor and hot springs in Yellowstone Park. They also live in more 

common places, such as tidal marshes along the coast.

Consumers (pages 68–69)

9. Heterotrophs are also called .

10. Plant and animal remains and other dead matter are collectively called 

.detritus

consumers

Chapter 3, The Biosphere  (continued)
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Type Definition Examples

Herbivore Heterotroph that obtains energy by eating only Cows, rabbits
plants

Carnivore Heterotroph that eats animals Snakes, dogs, owls

Omnivore Heterotroph that eats both plants and animals Humans, bears, crow

Detritivore Heterotroph that feeds on plant and animal Mites, earthworms, snails, crabs
remains and other dead matter

Decomposer Heterotroph that breaks down organic matter Bacteria, fungi

TYPES OF HETEROTROPHS

Relationship Description

Food Chain A series of steps in which organisms transfer energy by eating and being eaten

Food Web A network of complex interactions formed by the feeding relationships among the 
various organisms in an ecosystem

FEEDING RELATIONSHIPS

14. What does a food web link together? It links together all the food chains in an ecosystem.

15. What is a trophic level? It is a step in a food chain or a food web.

16. In a food web, what organisms make up the first trophic level? Producers

17. What does a consumer in a food chain depend on for energy? It depends on the trophic 

level below it.

Ecological Pyramids (pages 72–73)

18. What is an ecological pyramid? It is a diagram that shows the relative amounts of energy or 

matter contained within each trophic level in a food chain or food web.

19. Why is it that only part of the energy stored in one trophic level is passed on to the 

next level? That is because organisms use much of the energy that they consume for life

processes.

11. Complete the table about types of heterotrophs.

Feeding Relationships (pages 69–71)

12. How does energy flow through an ecosystem? It flows through an ecosystem in one 

direction, from the sun or inorganic chemicals to autotrophs (producers) and then to various 

heterotrophs (consumers).

13. Complete the table about feeding relationships.
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Chapter 3, The Biosphere  (continued)

21. What is biomass? It is the total amount of living tissue within a trophic level.

22. What does a biomass pyramid represent? It represents the amount of potential food 

available for each trophic level in an ecosystem.

23. What does a pyramid of numbers show? It shows the relative number of individual 

organisms at each trophic level.

24. Why can each trophic level support only about one tenth the amount of living tissue as 

the level below it? That is because each trophic level harvests only about one tenth of the

energy from the level below.

Reading Skill Practice
When your read about complex topics, writing an outline can help you organize
and understand the material. Outline Section 3–2 by using the headings and
subheadings as topics and subtopics and then writing the most important details
under each topic. Do your work on a separate sheet of paper.

Students’ outlines should have four major topics, matching the four blue headings of the section.
Details include all the highlighted vocabulary terms as well as the important concepts discussed 
under each heading.
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20. Complete the energy pyramid by writing the source of the energy for the food web
and how much energy is available to first-, second-, and third-level consumers.
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