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Why did she do that?

This lioness will gain energy from this
porcupine if she can catch it. From where did the energy in the porcupine
come? A porcupine eats plants for energy. From where do plants get their
energy? Plants turn light energy from the Sun into energy they can use. So
ultimately, from where does the energy for the lioness come?

-ViViÊÊ+PVSOBM Write a paragraph describing what you know about
energy and matter in ecosystems.
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Start-Up Activities

Can you eat energy?
All living things on Earth
need energy. Smiling uses
energy, just as swimming
laps in the pool takes
energy. From where does
the energy to work, play,
and study come? Make a healthful dinner
menu for your family and see if you can
trace the source of energy.

Energy Transfer Make
the following Foldable to
explain the transfer of
energy in the environment.
STEP 1 Collect two sheets of paper and
layer them about 2 cm apart vertically.
Keep the left edges even.

Procedure
1. Identify the food groups that make up a
healthful diet.
2. Choose one or two from each group to
make a dinner menu that you and your
family would enjoy.

STEP 2 Fold up the bottom edges of the
paper to form 4 equal tabs. Crease the fold
to hold the tabs in place.

Think About This
• Classify each of the foods you chose for
your menu as coming from a plant or
animal.
• Identify where the animals get their
energy.

STEP 3 Staple along the fold. Label as
shown.

• Deduce where you get your energy.
5.a, 7.g
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Visit ca6.msscience.com to:
▶
▶
▶
▶

Monitoring Your Comprehension
As you read this chapter, show how energy
is transferred between organisms and the
environment. Give examples at each level.

view
explore Virtual Labs
access content-related Web links
take the Standards Check
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Get Ready to Read
Take Notes

ELA6: R.2.4

Learn It!

The best way for you to remember
information is to write it down, or take notes. Good notetaking is useful for studying and research. When you are
taking notes, it is helpful to

• phrase the information in your own words;
• restate ideas in short, memorable phrases;
• stay focused on main ideas and only the most
important supporting details.

Practice It!

Make note-taking easier by
using a chart to help you organize information clearly. Write
the main ideas in the left column. Then write at least three
supporting details in the right column. Read the text from
Lesson 1 of this chapter under the heading Consumers, pages
556–558. Then take notes using a chart such as the one below.

Main Idea

Supporting Details
1.
2.
3.
4.
5.
1.
2.
3.
4.
5.

Apply It!

As you read this
chapter, make a chart of the main ideas. Next
to each main idea, list at least two supporting
details.
550

Target Your Reading
Use this to focus on the main ideas as you read the chapter.
1

Before you read the chapter, respond to the statements
below on your worksheet or on a numbered sheet of paper.
• Write an A if you agree with the statement.
• Write a D if you disagree with the statement.

2

After you read the chapter, look back to this page to see if
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you’ve changed your mind about any of the statements.
• If any of your answers changed, explain why.
• Change any false statements into true statements.
• Use your revised statements as a study guide.

Before You Read
A or D

Statement

After You Read
A or D

1 Plants get their food from soil.
2 Plants are the only organisms that can make their
own food.
3 The food you eat is used for energy and to help you
grow.
4 Dead animals and plants do not need to be broken
down to basic nutrients.
5 Energy flows only one way through ecosystems.
6 Many organisms can create their own energy.
Print a worksheet of
this page at
ca6.msscience.com.

7 Energy from the Sun is eventually captured by the
top predators on Earth.
8 The amount of matter on Earth never changes.
9 When water evaporates, it leaves Earth’s atmosphere,
and more water is created when it rains.
10 Carbon is not very important for life on Earth.
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LESSON 1
Science Content
Standards
5.a Students know energy entering
ecosystems as sunlight is transferred by
producers into chemical energy through
photosynthesis and then from organism to
organism through food webs.
5.c Students know populations of
organisms can be categorized by the
functions they serve in an ecosystem.
7.a Develop a hypothesis.
7.g Interpret events by sequence and time
from natural phenomena (e.g., the relative
age of rocks and intrusions).

Reading Guide
What You’ll Learn
▼

Categorize organisms into
producers and consumers.

Producers and Consumers
>Ê`i> Producers make their own food, most using
energy from the Sun. All other organisms depend on producers
as their energy source.
Real-World Reading Connection When your body needs
energy, you might eat a meal with your family or friends. If
you were a green plant, you would soak up sunlight and
make
} food. Ecosystems include organisms that
> your own
*VÌÕÀi
`i>
make their own food and some that don’t.
,i>`}

iV
Ecosystems

Recall the discussion of ecosystems in the last chapter.
Remember that each ecosystem includes biotic and abiotic
factors. In the pond ecosystem shown in Figure 1, the biotic
factors are the living things—fish, turtles, and plants. Abiotic factors, such as water, sunlight, and soil type, determine
what sorts of organisms will be able to live in this ecosystem.

▼

Classify consumers into
herbivores, carnivores, and
omnivores.

Why It’s Important
Learning about producers
and consumers will help you
understand the connection
between all living things.

Figure 1 Like all ecosystems, a pond consists of living things and their nonliving environment.
List the biotic and abiotic factors in this pond ecosystem.

Bdhfj^id
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Vocabulary
ecology
producer
photosynthesis
consumer
protozoan
herbivore
carnivore
omnivore
decomposer
scavenger
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Review Vocabulary
ecosystem: organisms and
the physical place they live
(p.516)
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How Organisms Relate

WORD ORIGIN

Ecology (ih KAH lu jee) is the study of the interactions
between living things and their environment. It includes
studying populations and communities and how energy
and matter move through ecosystems.

ecology
from Greek oikos (means
house, dwelling place) and
–logia (means study of)

Producers
Matter is anything that has mass and takes up space. All
organisms are made of matter. It takes energy to organize
matter into food. Producers are organisms that use energy
from the Sun or other chemical reactions to make their own
food. Suppose you make a sandwich for lunch. Does this
mean you are a producer? No. To be a producer, you would
have to use energy from the Sun to make food. Most plants,
algae, and some microorganisms are producers. Only a few
types of producers on Earth make food without sunlight.
Some bacteria in deep sea communities use energy from
chemical reactions rather than from the Sun.

The Sun
Photosynthesis (foh toh SIHN thuh sus) is a process that
producers use to make their own food using energy from
sunlight. It is the main pathway by which energy and carbon
enter the web of life. In Figure 2, you can see that producers
use carbon dioxide and water to make chemical compounds,
which they use as food.

WORD ORIGIN
photosynthesis
from Greek photo (means
light) and synthese (means
synthesis)

What process do producers use to make their own
food using energy from sunlight?
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Figure 2 Sunlight to
Food Through photosynthesis, producers use
the Sun’s energy to
make their own food
from carbon dioxide and
water.
Lesson 1 • Producers and Consumers
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SCIENCE USE V. COMMON USE
producer
Science Use organism
that makes it own food
through phoosynthesis or
chemosynthesis. Trees are
producers.
Common Use a person who
supervises and controls the
presentation of a play, film,
program, or similar work. The
movie had a famous producer.

Plants
Most plants, like those in Table 1, are producers. Some people think that plants get food from the soil. This is not correct. Plants take up water from the soil and carbon dioxide
from the air. Using these materials, producers make simple
sugars.
When plants grow, they use the sugars produced during
photosynthesis as energy and a source for carbon. The carbon
combines with nitrogen and other nutrients. In this way, they
create starches, proteins, oils, and other compounds. These
compounds are the building blocks for the cells that make up
the roots, stems, leaves, and seeds of each plant.
Describe where plants get carbon and how they use
it to grow.

Protists
You might think that producers have to be plants, but look
at the protists in Table 1. Protists include algae, dinoflagellates, and euglenas. Euglenas do not have roots, stems, or
leaves. They live in ponds and lakes. If you use a microscope
to inspect a few drops of pond water, you might see euglena
swimming. You may be surprised to learn that these singlecelled swimmers are producers. Like all producers, they make
their own food. All algae are protists that make their own
food.

Bacteria
Bacteria are single-celled organisms found nearly everywhere on Earth. Some bacteria, called cyanobacteria, carry
out photosynthesis. Cyanobacteria, like those in Table 1, have
been on Earth for more than 3.5 billion years. Oxygen produced by ancient cyanobacteria helped create Earth’s atmosphere as it exists today.
Table 1 What do the organisms have in common?

Chemosynthesis
A few other types of bacteria are also producers. Instead of
using energy from sunlight, however, these bacteria are able
to make food using energy from chemical reactions in a process called chemosynthesis (kee moh SIHN thuh sus). Some
chemosynthetic bacteria live deep in the ocean, where the
Sun’s rays never reach. Larger animals then eat the chemosynthetic bacteria or eat the animals that eat the bacteria.
554

Chapter 13 • Energy and Matter in Ecosystems

Table 1 Types of Producers

Organism

Interactive Table Organize information about
different producers at ca6.msscience.com.

Characteristics

Plants
Most plants use energy from the
Sun and take in water through
their roots to make simple
sugars. Plants use sugars as food
to carry out their daily activities
and to grow and reproduce.
Sugars also help build plant
structure.

Protists
Protists are single-celled or
multicellualar organisms that live
in moist or wet surroundings.
Some protists are plantlike. Some
are animal-like. Some protists,
including algae, have structures
to make their own food.

Cyanobacteria
Cyanobacteria are single-celled
organisms. They are an important
source of food for some
organisms in lakes, ponds and
oceans. Oxygen produced
through photosynthesis is used
by other aquatic organisms.

Lesson 1 • Producers and Consumers
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Consumers

ACADEMIC VOCABULARY
structure (STRUHK chur)
(noun) the arrangement or
formation of the tissues,
organs, or other parts of an
organism
Oak trees can be identified by
the structure of their leaves.

Organisms that cannot make their own food are called
consumers. All animals are consumers because they eat other
organisms or their wastes. Some consumers eat producers,
and some eat other consumers.
You are a consumer. You cannot carry out photosynthesis,
so you depend on other organisms to make your food. In
Figure 3, you can see where you get the parts of a familiar
meal. If you eat lettuce or tomato, you are eating parts of
producers. If you eat a chicken sandwich, the meat does not
come directly from a producer. Instead, it comes from
chicken, which is a consumer. Chickens get the energy they
need by eating corn and other grains. If you drink milk or eat
cheese, you too get some of the Sun’s energy, passed from
plants to the cow and then to you.
Some consumers are too small to be seen with the naked
eye. Single-celled, animal-like protists, called protozoans,
feed on living or dead organisms. These complex organisms
have special structures to digest food and get rid of wastes.
Protozoans are consumed by other, larger protozoans and by
small, wormlike animals. These wormlike animals then
become food for larger animals.

Figure 3

Are you a consumer? Humans
are consumers because we cannot make
our own food. Most of our food comes
from plants and animals.

Infer whether lettuce is a producer or consumer.
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Types of Consumers
Think of the foods you eat. Foods such as
fruits, nuts, rice, and vegetables come from
plants. Meat, milk, and cheese come from
animals. Different types of organisms get
their energy from different types of food.
Ecologists classify consumers into categories
that describe the kinds of food they eat.
Herbivores Can you think of examples of
animals that eat only plants? Elephants eat
grasses. Caterpillars consume leaves. Squirrels eat nuts and seeds. Rabbits nibble garden
plants. Herbivores are animals that eat only
plants.
Carnivores Animals that only eat other animals are carnivores. Carnivores don’t have to
be big. Can you think of some smaller ones?
How about a spider that traps insects in its
web? Or a sea anemone that waits for creatures to swim into the reach of its sticky tentacles? Some animals, called predators, hunt
and kill other organisms. The organisms they
hunt and kill are called prey.
Can you imagine how a plant could be a
carnivore? The Venus flytrap is an example
of a carnivorous plant. Venus flytraps are
producers because they get their energy
through photosynthesis. They are also carnivores because they trap and digest insects.
Venus flytraps grow in poor soils that are low
in nitrogen. The insects they catch provide
this needed nutrient. However, like all green
plants, Venus flytraps get their energy from
the Sun.
Omnivores Animals that feed on other animals and plants are omnivores. Grizzly bears
are omnivores. They eat nuts, berries, seeds,
and wildflowers. Grizzly bears also eat trout,
elk, and insects. Unless you are a vegetarian,
then you too are an omnivore.

Can you classify
animals by diet?
Animals that eat only plants are herbivores. Carnivores are animals that eat only
other animals. Animals that eat both
plants and other animals are omnivores.
Can you classify prairie animals by diet?

Data
1. Study the data in the table to determine what each animal eats.

2. Use the food the animal eats to classify
it as an herbivore, a carnivore or an
omnivore.
Classify Prairie Animals

Animal

Diet

Prairie dog

grass, roots,
seeds, leaves

Weasel

prairie dogs,
voles

Hawk

rabbits, squirrels,
weasels,
prairie dogs,
grasshoppers

Coyote

rabbits, mice,
birds, deer, voles

Vole

grasses, plants,
seeds, birds’ eggs

Grasshopper

plants

Type

Data Analysis
1. Evaluate how plants and animals on the
prairie are connected to each other.

2. Hypothesize what might happen if
there were a drought and plants
became scarce on the prairie.
5.c, 7.a, 7.g

What do omnivores eat?

Lesson 1 • Producers and Consumers
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Figure 4

Dung beetles are
scavengers. Young beetles,
called larvae, feed on manure
that the adults have rolled up.

Larvae

Adult

Decomposers and Scavengers Some organisms, called
decomposers, break down dead organisms, animal droppings, leaves, and other wastes produced by living things.
Decomposers make nitrogen and other nutrients available
to support new life by breaking down dead organic matter.
Many species of bacteria and fungi are decomposers as well
as some insects, protists, and other invertebrates.
How do decomposers make nutrients available to
support new life?

Scavengers are organisms that feed on dead animals, like
the crows or vultures that eat animals killed by traffic. Foxes
and coyotes are predators, but can be scavengers too. When
live prey is hard to find, these animals feed on dead animals.
Some scavengers eat wastes from other organisms. For
example, the adult dung beetle in Figure 4 rolls balls of
manure from animal droppings. Then it lays its eggs inside
these balls and buries them underground. When the eggs
hatch, the dung provides food for the larvae as they
grow and develop into adults.
Figure 4 Why are dung bettles classified as
scavengers?

Think what would happen if decomposers and scavengers
did not exist. Piles of dead plants and animals would cover
Earth. Nitrogen, phosphorus, and other nutrients would limit
new growth because these nutrients would remain in the
bodies of dead organisms instead of returning to Earth. You
will read in the next lesson about how they cycle through the
ecosystem.
558 Chapter 13 • Energy and Matter in Ecosystems

Organisms Depend on Each Other
You read in Chapter 12 that living things and nonliving
factors interact in Earth’s ecosystems. In this chapter, you
read that producers, including most plants, some protists,
and some bacteria, use energy from the Sun to make their
own food. Consumers eat other organisms, including producers, and gain energy from them. Decomposers break down
dead organic matter, making nutrients available for other
organisms. Herbivores, such as cows and deer, eat only plants
and plant materials. Carnivores, such as lions and eagles, eat
other animals. Omnivores, such as humans and bears, eat
both plants and animals. In the next two lessons, you will
read about how energy and matter move through ecosystems.

LESSON 1 Review
Standards Check

Summarize
Create your own lesson
summary as you design a
visual aid.
1. Write the lesson title,
number, and page numbers at the top of your
poster.
2. Scan the lesson to find the
red main headings. Organize these headings on
your poster, leaving space
between each.

Using Vocabulary
1. In your own words, write the
definition for photosynthesis.
5.a
2. Consumers that feed on dead
animals are called ________.
5.c

Understanding Main Ideas
3. Compare and contrast pro5.c
ducers and consumers.

3. Design an information
box beneath each red
heading. In the box, list
2–3 details, key terms,
and definitions from each
blue subheading.

4. Illustrate how food moves
5.a, 5.c
through ecosystems.

4. Illustrate your poster with
diagrams of important
structures or processes
next to each information
box.

Producers

ELA6: R 2.4

5. Identify three types of organ5.a
isms that are producers.

6. Which of the following is a
producer?
A.
B.
C.
D.

spider
oak tree
coyote
protozoan

5.a

7. Determine a good question
to ask if you wanted to find
out if an organism is a
5.a
producer.

Applying Science
8. Predict how life on Earth
would be affected if there
5.c
were no decomposers.
9. Evaluate how a predator, such
as a hawk, depends on pro5.c
ducers for its survival.

Science

nline

For more practice, visit Standards
Check at ca6.msscience.com.
Lesson 1 • Producers and Consumers
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LESSON 2
Science Content
Standards
5.a Students know energy entering
ecosystems as sunlight is transferred by
producers into chemical energy through
photosynthesis and then from organism to
organism through food webs.
5.b Students know matter is transferred
over time from one organism to others in the
food web and between organisms and the
physical environment.
5.c Students know populations of
organisms can be categorized by the
functions they serve in an ecosystem.
7.b Select and use appropriate tools and
technology (including calculators,
computers, balances, spring scales,
microscopes, and binoculars) to perform
tests, collect data, and display data.
7.d Communicate the steps and results
from an investigation in written reports and
oral presentations.
7.e Recognize whether evidence is
consistent with a proposed explanation.

Reading Guide
What You’ll Learn
▼

Explain how matter is
transferred from one
organism to another.

Energy in Ecosystems
>Ê`i> Energy flows through ecosystems, from producers
to consumers and decomposers.
Real-World Reading Connection You might not think you
need energy to read this page. However, you use energy all
the time, even when you aren’t active. All living things use
energy to grow and carry out their daily lives.
>

,i>`}
Think
about all the ways in which the soccer players in
iV
Figure 5 are using energy. They need energy to run and to
kick the ball. They also need energy to walk, to talk, and
even just to breathe. The spectators are less active than
those out on the playing field, but they are still using
energy.
Energy does not cycle through ecosystems. Instead, it
moves in one direction—from the energy source to producers to consumers and decomposers. If producers
stopped capturing energy from the Sun, all life on Earth
would end because food supplies would run out.

Figure 5 Whether you are watching a game or
running up and down the soccer field, your body is
using energy.

▼

Draw an energy pyramid
showing loss of energy
from one level to another.

Why It’s Important
Learning how energy flows
through ecosystems shows
why organisms depend on
each other.

Vocabulary
food chain
food web
primary consumer
secondary consumer
tertiary consumer
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Changing Energy
Organisms do not create energy. They also do not destroy
it. Organisms change energy from one form to another. For
example, producers change light energy into chemical energy
through photosynthesis. When organisms use chemical
energy in food, some of this energy is released as thermal
energy.

Figure 6 Energy
flows one way through
ecosystems.
Identify the producers and
consumers.

What happens to some of the chemical energy in
food?

Food as Energy
The food you eat provides the sugars, starches, proteins,
and fats your body needs to grow new cells. Your food also
supplies chemical energy that your body uses as fuel. Energy
passes through ecosystems as food. Producers, such as the
desert grasses in Figure 6, capture energy from sunlight.
When animals such as kangaroo rats eat desert plants, they
gain energy from the plants. When hawks eat kangaroo rats,
they too gain energy originally captured by producers.
Lesson 2 • Energy in Ecosystems
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ACADEMIC VOCABULARY

Food Chains

convert (kahn VURT)
(verb) to change something
into another form, substance,
state, or product
Boiling water converts to steam.

A food chain is an illustration of how energy moves
through an ecosystem. Suppose a kangaroo rat nibbles on
seeds from a bush in a California desert. The bush is a producer, so it converts sunlight energy into sugars. When a
kangaroo rat eats seeds, it gains energy that has been stored
by the bush. Now suppose a snake catches and eats the kangaroo rat. The snake gets energy from this food. Finally, suppose a hawk eats the snake. How is the hawk meeting its need
for energy? The hawk gets energy from its food, the snake.
Trace the path of energy from producer to predator.

Following the arrows in Figure 7, you’ll notice it shows
what each organism eats in this desert food chain. The
arrows point in the direction of energy flow. Like all food
chains, the one in Figure 7 starts with the Sun. Then, in this
case, a bush is the producer that brings the Sun’s energy into
the system. All organisms farther up the food chain depend
on the bush to convert energy from sunlight into food.
Figure 7 Determine how energy flows through a
food chain.

Figure 7

Food Chain This food chain shows the energy flow in the desert
environment pictured in Figure 6.
Eg^bVgn
XdchjbZg

HZXdcYVgn
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IZgi^Vgn
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Food Webs
A food chain is a simple model of energy flow, with each
organism eating just one other type of organism. Actually,
the picture is not so simple. An ecosystem contains more
than one type of producer, and most organisms eat more
than one type of food. A food web, shown in Figure 8,
is a more complicated model of the flow of energy in an
ecosystem.
You can see that as chemical energy passes through the
desert ecosystem, it supports the life of many types of organisms. In this case, the producers are cacti, sagebrush, creosote
bushes, and other desert plants. The consumers are the
insects, lizards, snakes, foxes, and other organisms that
eat these plants or other organisms. If you look carefully at
Figure 8, can you find the food chain shown in Figure 7?
It hasn’t changed—you still should be able to follow arrows
from the seeds to the kangaroo rat, the snake, and the hawk.
What has changed? More organisms and arrows have been
added to give a fuller picture of the variety of paths through
which energy can flow.

BZhfj^iZ

Figure 8 Food Web This
food web shows the flow of
energy from each organism
in a desert environment.
To see an animation of an antarctic
food web, visit ca6.msscience.com .

Figure 8 Starting with a producer, trace two ways a
hawk can obtain energy.
Lesson 2 • Energy in Ecosystems
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Energy Pyramids

What do they eat if they
live in that biome?
Earth’s biomes vary in
climate, abiotic factors, and living organisms. Still, they all
have plants and animals that need energy
to live and grow.
Energy is transferred from the Sun to
plants to consumers. With research, you
can become an expert on one food web
that exists in one specific biome.

Procedure
1. Choose a biome according to your
teacher’s directions.

2. Use science text and library materials
to research organisms included in your
biome.

3. Draw a model food web for several of
the plants and animals that live in the
biome.

4. Use arrows to show the energy flow
through the food web.

5. Label producers and primary, secondary, and tertiary consumers.

6. Discuss your web with the class.

Analysis
1. Describe the main producers in your
biome.

2. List the animals in your biome that are
also in the biomes of your classmates.

3. Explain the source of energy for all
producers and consumers in your
biome. How does this compare to the
source for other biomes?
5.b, 7.b, 7.d

564

Matt Meadows

Chapter 13 • Energy and Matter in Ecosystems

Food webs show pathways of energy flow
through ecosystems, from producers to consumers and decomposers. However, food
webs do not show how much energy is available to each type of organism. For this, you
need an energy pyramid, like the one in
Figure 9.

The bottom layer is the largest and contains the producers. Herbivores are in the
next level up. Primary consumers, such as
insects, eat producers. Going up to the next
level are secondary consumers, such as
snakes, which eat herbivores. Tertiary consumers are at the top of the pyramid. These
predators, such as hawks, prey on organisms
in the levels below.
Releasing Thermal Energy Why do you
think the energy pyramid gets smaller toward
the top? Less energy is available to organisms
in the upper levels because each organism
releases some of the chemical energy in food
to the air as thermal energy. All organisms,
from single-celled algae to whales, release
some food energy as thermal energy. This is
why less total energy is available with each
step up an energy pyramid.
Why is less energy available to
tertiary consumers?

Pyramid Size Compare the sizes of the
energy pyramids in Figure 9. What can you
conclude about the number of organisms
supported in these biomes? Compare the
bottom layer in the rainforest pyramid to the
bottom layer in the desert pyramid. You can
see that the producer layer is much larger for
rain forests than deserts. This means that
rain forests support a larger number of producers than you would find in a desert. The
greater number of producers means that the
upper layers of the rain forest pyramid can be
larger too. This explains why more organisms
live in rain forests than in desert biomes.

Figure 9

Energy Pyramids

The energy in an energy pyramid
is dependent on the number of
producers in an ecosystem.
Explain the shape of each of
these energy pyramids.

(

'

&

Temperate
Deciduous Forest
8&("%+6"-,)&-(

Desert

To see an animation of an energy
pyramid, visit ca6.msscience.com .

8&("%-6"-,)&-(
Tropical
Rainforest

Lesson 2 • Energy in Ecosystems

565

What do cars and organisms have in
common?
The energy stored in gasoline burns in engines to power
cars. Not all the energy in gasoline is used to make the car
move. Much of the energy is released to the atmosphere as
heat. Once released, heat energy cannot be recaptured.
As long as the Sun shines and producers are present, food
will be made for life on Earth. Primary consumers eat producers for energy and nutrients. However, not all the energy
stored in the producer is available for activities and growth of
consumers. Like the car engine, much of the energy is released
as thermal energy. Tertiary consumers have much less energy
available to them than primary consumers. This is why energy
pyramids are larger at the bottom than they are at the top.

LESSON 2 Review
Standards Check

Summarize
Create your own lesson
summary as you design a
study web.
1. Write the lesson title,
number, and page numbers at the top of a sheet
of paper.
2. Scan the lesson to find
the red main headings.
3. Organize these headings
clockwise on branches
around the lesson title.
4. Review the information
under each red heading
to design a branch for
each blue subheading.
5. List 2–3 details, key terms,
and definitions from each
blue subheading on
branches extending
from the main heading
branches.

ELA6: R 2.4
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Using Vocabulary
1. Distinguish between a food
5.a
chain and a food web.
2. Organisms that eat producers
5.c
are called ___________.

7. Sequence Recreate the diagram below. Fill in the food
chain with desert organisms
beginning with a producer
and ending with a tertiary
5.b
consumer.

Understanding Main Ideas
3. Construct an energy pyramid
and explain why the levels are
5.a
different sizes.
4. Which of the following is
an example of a tertiary
consumer?
A.
B.
C.
D.

5.a

mouse
hawk
creosote bush
kangaroo rat

Applying Science
8. Construct your own food
chain. Label organisms as producers or consumers and trace
5.c
the path of energy.
9. Evaluate why the bottom
layer of the energy pyramid is
larger in a tropical rain forest
than one of an artic tundra.
5.c

5. Show how a lion’s life depends
5.a
on producers.
6. Diagram how energy from the
Sun flows through an ecosys5.a
tem of your choice.
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Science

nline

For more practice, visit Standards
Check at ca6.msscience.com.

How much energy flows
through an ecosystem?
Plants use only about 10 percent of the energy from the
Sun to produce food. Each time an organism eats a plant or
other animal, only 10 percent of the available food energy
is retained by the consumer. The remaining 90 percent is
released as heat. Using orange juice will help you visualize
how much food energy each level of consumer receives.

Procedure
1. Read and complete a lab safety form.
2. Draw a food chain beginning with a producer using the
energy from the Sun. You could use the Sun, a plant, a
grasshopper, and a frog.

3. Pour 1 L (1,000 mL) of orange juice into a beaker. This represents energy from the Sun.

4. Pour 100 mL (10 percent of 1,000 mL) of orange juice into a
graduated cylinder. The plant only uses 10 percent of the
original amount of energy available from the Sun.

5. From the 100 mL, pour 10 mL of orange juice into another
graduated cylinder. This represents the energy that is
captured by the grasshopper. The rest (90 mL) is released as
thermal energy.

6. From the 10 mL, pour 1 mL into another graduated cylinder.
The frog gains only this amount of energy that was originally
supplied by the Sun.

Analysis
1. Explain what happens to most of the energy at each consumer level.

2. Infer why each biome has millions of insects, thousands of
small animals, and only hundreds of large predators.

Science Content Standards
5.a Students know energy entering ecosystems as sunlight is transferred by producers into
chemical energy through photosynthesis and then from organism to organism through food webs.
7.b Select and use appropriate tools and technology to perform tests, collect data, and display data.
7.e Recognize whether evidence is consistent with a proposed explanation.
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LESSON 3
Science Content
Standards
5.b Students know matter is transferred
over time from one organism to others in the
food web and between organisms and the
physical environment.
7.a Develop a hypothesis.
7.b Select and use appropriate tools and
technology (including, calculators,
computers, balances, spring scales,
microscopes, and binoculars) to perform
tests, collect data, and display data.
7.g Interpret events by sequence and time
from natural phenomena (e.g., the relative
ages of rocks and intrusions).
Also covers: 5.a, 5.c, 7.d

Reading Guide
What You’ll Learn
▼

Summarize cycles of
matter.

▼

Explain where matter
comes from for plant
growth.

Matter in Ecosystems
>Ê`i> Matter cycles in ecosystems.
Real-World Reading Connection What do you think happens to leaves that fall from trees in a forest? Nobody rakes
or sweeps them away, so you might think that they keep
piling up year after year, building deeper and deeper piles.
This doesn’t happen. Dead organisms break down, making
materials
available
for new growth.
}
>
`i>

*VÌÕÀi

Cycles
,i>`} of Matter
iV

Leaves and other dead plant and animal materials, like
the compost in Figure 10, gradually break down. Some of
the chemicals they contain become part of the organic
matter in soil. Others go into the air as gases. In this way,
carbon, nitrogen, and other elements become available to
support new life.
The amount of matter—anything that has mass and
takes up space—on Earth never changes. Elements that
make up matter cycle between living things and the nonliving environment.

Why It’s Important

Figure 10

Leaves break down
through the work of bacteria, fungi,
worms, and other soil organisms.

Matter needed for life on
Earth is neither created nor
destroyed, but is cycled
through producers,
consumers, and
decomposers.

8dbedhihXgVeh

Vocabulary
nitrifying bacteria
nitrogen cycle
phosphorus cycle
carbon cycle

Dg\Vc^hbh

Review Vocabulary
water cycle: a model
describing how water moves
from Earth’s surface to the
atmosphere and back to the
surface again (p. 472)
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Water Cycle
Think back to what you read about the water cycle in
Chapter 12. Earth’s supply of water is not growing or shrinking. Instead, water cycles from land to sea to air, then back to
land. It is taken up by plants and animals and then released
back into the environment.

Nitrogen Cycle
Like energy, elements are not created or destroyed. At
times, these nutrients become part of the cells that make up
organisms. At other times, these nutrients exist as abiotic
factors in the environment.

Is your soil
rich in
nitrogen?
Plants need nitrogen to
grow. Plants get nitrogen
from the soil. Test your
soil to see if it has a good
percentage of nitrogen.

What can limit plant growth?

Nitrogen makes up 78 percent of our air, but plants cannot use this nitrogen. Some soil bacteria, called nitrifying
bacteria, change nitrogen into forms that plants can take up
through their roots. Plants then build nitrogen into their tissues as they grow. Nitrogen continues up the food chain as
one organism eats another. As dead organisms decay, the
nitrogen goes back into the soil and air. The nitrogen cycle,
shown in Figure 11, describes how nitrogen moves from the
atmosphere to the soil, to living organisms, and then back
to the atmosphere.

Figure 11 Nitrogen Cycle Nitrogen cycles between living things
and the non-living environment.
C^igd\Zc\Vh^h
X]Vc\ZY^cid
jhVWaZXdbedjcYh
Wna^\]ic^c\#

Explain how nitrogen returns to the soil.

Procedure

1. Complete a lab safety
form.
2. Follow directions carefully for using a nitrogen soil test kit.
3. Use the color chart to
determine the quantity
of nitrogen in your soil
sample.
4. Compare with classmates to see if some
soils have more nitrogen than others.

Analysis

EaVcihjhZc^igd\Zc
XdbedjcYhidWj^aYXZaah#

6c^bVahZVieaVcih#6c^bVa
lVhiZhgZijgchdbZc^igd\Zc
XdbedjcYhWVX`idi]Zhd^a#

1. Determine if the soil
sample you brought
doesn’t have enough
nitrogen.
2. Hypothesize why
some of your classmates who live in the
same region have soil
that is rich or deficient
in nitrogen.
3. Deduce how nitrogen
got into your soil
sample.

5.b, 7.a, 7.b, 7.g
6c^bVahVcYeaVcihY^Z
VcYYZXdbedhZ!gZaZVh^c\
c^igd\ZcXdbedjcYh
WVX`^cidi]Zhd^a#

C^igd\Zc\Vh^hX]Vc\ZY
Wnc^ig^[n^c\WVXiZg^V
i]Via^kZdci]Zgddihd[
XZgiV^ceaVcih#
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Phosphorous Cycle
E]dhe]ViZgdX`h

E]dhe]ViZ
b^c^c\

:gdh^dc

;Zgi^a^oZg
XdciV^c^c\
e]dhe]ViZh
:gdh^dc

Unlike nitrogen, phosphorus does not exist
as a gas in Earth’s atmosphere. Instead, phosphorus is in the soil from the weathering
of rocks. The phosphorus cycle, shown in
Figure 12, describes how phosphorus moves
from soil to producers and consumers, and
back to soil.
Like nitrogen, phosphorus moves from
plants to animals when herbivores eat plants,
and when carnivores eat herbivores. Phosphorus returns to the soil through animal wastes
and when dead animals and plants decay.
How does phosphorus get
into soils?

8gdeh

The Carbon Cycle
6c^bVah
6c^bVa
lVhiZVcY
YZXdbedh^i^dc
Hd^ae]dhe]ViZh
EaVcih
:mXgZi^dcVcY
YZXdbedh^i^dc

9^hhdakZY
e]dhe]ViZh

6a\VZ
BVg^cZhZY^bZcih
E]dhe]ViZgdX`h

Figure 12

Cycling Phosphorus Phosphorus
cycles between living things and the nonliving
environment.

The carbon cycle describes how carbon
moves between the living and nonliving environment. Life on Earth would not exist without carbon because carbon is the key element
in the sugars, proteins, starches, and other
compounds that make up living things.
Figure 13 shows how producers take
carbon dioxide from the air during photosynthesis. Most organisms send carbon
dioxide back into the air in a process called
cellular respiration. In this way, carbon keeps
cycling between the living and nonliving
environment.
When a tree grows, where does its new
matter come from? Using light energy, producers combine carbon dioxide from the air
and water from the soil to make sugars and
other compounds. The amounts of carbon,
hydrogen, and oxygen in the ecosystem
haven’t changed. The matter simply has
changed from air, water, and nutrients into
living parts of the tree. As the tree grows,
dies, and then decomposes, matter continues
cycling between living and nonliving forms.
Figure 13 List three ways that
carbon is released to the atmosphere.
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Visualizing the Carbon Cycle
Figure 13
Carbon—in the form of different kinds of carbon-containing molecules—moves through an endless cycle. The diagram below shows several stages of the carbon cycle. It begins when the plants
and algae remove carbon from the environment during photosynthesis. This carbon returns to the
environment through several carbon-cycle pathways.

A Air contains carbon

B Organisms break down

dioxide in the form of carbon
dioxide gas. Plants and algae
use carbon dioxide to make
sugars, which are energy-rich,
carbon-containing compounds.

sugar molecules made by
plants and algae to obtain
energy for life and growth.
Carbon dioxide is released as
a waste.

A

C Burning fossil fuels and
wood releases carbon dioxide
into the atmosphere.

C

B

D

E

D When organisms die, their carboncontaining molecules become part of the
soil. The molecules are broken down by
fungi, bacteria, and other decomposers.
During this decay process, carbon dioxide is
released into the air.
Contributed by National Geographic

E Under certain conditions, the remains of
some dead organisms might be gradually
changed into fossil fuels such as coal, gas,
and oil. These carbon compounds are
energy rich.
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ACADEMIC VOCABULARY
resource (REE sors)
(noun) a source of supply or
support
She used the library book as a
resource.

What have you learned?
Have you ever played with building blocks? They come in
all shapes, colors, and sizes. Perhaps you’ve used the blocks to
make buildings, or even a whole town. You can tear it down
and use the same blocks to build a spaceship or a car. Like
building blocks, matter on Earth is used to build organisms.
When organisms die, decomposers tear them down to their
basic building blocks.
It takes energy to organize the building blocks from individual pieces to a castle, a car, or a boat. Similarly, organisms,
including people, need energy for growth and daily activities.
In the next chapter, you will read about how people use
Earth’s energy and material resources. You’ll also read about
how the use of resources can affect ecosystems.

LESSON 3 Review
Standards Check

Summarize
Create your own lesson summary as you write a script for
a television news report.
1. Review the text after the
red main headings and
write one sentence about
each. These are the headlines of your broadcast.
2. Review the text and write
2–3 sentences about each
blue subheading. These
sentences should tell who,
what, when, where, and
why information about
each red heading.
3. Include descriptive details
in your report, such as
names of reporters and
local places and events.
4. Present your news report
to other classmates alone
or with a team.

Using Vocabulary
Complete the sentences using the
correct term.
phosphorus cycle
nitrifying bacteria
1. Nitrogen is changed to a
form that plants can take
up through their roots by
5.b
__________.
2. The __________ describes how
phosphorus moves from the
soil, to living organisms, and
5.b
then back to the soil.

5. Where do trees get most of
their matter for growth? 5.b
A.
B.
C.
D.

from air and water
from soil
from animals
from other plants

6. Summarize Complete a chart
like the one below demonstrating the carbon cycle. 5.b
carbon dioxide
in air

consumers

Understanding Main Ideas
3. Give examples of how energy
flows through ecosystems and
5.b
matter cycles.
4. Explain why carbon is needed
5.b
for life on Earth.

Applying Science
7. Hypothesize how your body
gains matter as you grow.
5.b

ELA6: LS 1.4

Science

nline

For more practice, visit Standards
Check at ca6.msscience.com.
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Percent of Nitrogen in Soil

5.e

The amount of nitrogen in compost can vary in different samples. The
amount of nitrogen available for plants to grow can be determined by the
percentage of nitrogen in the compost and depth of compost.

MA6: NS 2.0

Amount of Nitrogen in Compost
at 1 Percent Concentration
Depth (cm)
Mass (kg)

Amount of Nitrogen in Compost
at 2 Percent Concentration
Depth (cm)
Mass (kg)

0.125 cm
0.25 cm
0.5 cm
1 cm
2 cm

0.125 cm
0.25 cm
0.5 cm
1 cm
2 cm

0.5 kg
1.1 kg
2.2 kg
4.4 kg
8.8 kg

1.1 kg
2.2 kg
4.4 kg
8.8 kg
17.6 kg

Example
How much more nitrogen is available in a sample of compost that is
2 percent nitrogen if the depth is increased from 0.125 cm to 1 cm?

What you know:
• Amount of nitrogen available in 1 cm: 8.8 kg
• Amount of nitrogen available in 0.125 cm: 1.1 kg
What you need to find:
The difference in available nitrogen
8.8 ⴚ 1.1 ⴝ 7.7 kg
Answer: The difference in available nitrogen in a 2 percent nitrogen sample
that increases in depth from 81 cm to 1 cm is 7.7 kg.

Practice Problems
1. How much more nitrogen is available in a sample of compost
that is 1 percent nitrogen if the depth is increased from
0.125 cm to 1 cm?
2. How much more nitrogen is available in a sample of compost
that is 2 percent nitrogen if the depth is increased from
0.125 cm to 0.25 cm?

Science nline
For more math practice,
visit Math Practice at
ca6.msscience.com.
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swodaeM ttaM

Is it primary, secondary,
or tertiary?
Materials
a list of organisms
from your teacher
photos of organisms
scissors
tape or glue

Problem
Throughout this chapter, you have read many things about how
plants and animals live in an ecosystem. You know which organisms are producers, consumers, decomposers, and scavengers.
You can classify animals as herbivores, carnivores, and omnivores.
You even know when animals are predators and when they are
prey. Now you can organize your knowledge and demonstrate
what you know.

Form a Hypothesis
Review the results from this chapter’s laboratory
investigations.
Make a prediction about how organisms interact in a biome.

Safety Precautions:
WARNING: Use caution
with scissors.

Collect Data and Make Observations
1. Read and complete a lab safety form.
2. Look over the list from your teacher to determine which
3.

Science Content
Standards
5.a Students know energy entering
ecosystems as sunlight is transferred by
producers into chemical energy through
photosynthesis and then from organism to
organism through food webs.
5.b Students know matter is transferred
over time from one organism to others in
the food web and between organisms
and the physical environment.
5.c Students know populations of
organisms can be categorized by the
functions they serve in an ecosystem.
7.a Develop a hypothesis.
Also covers: 7.b, 7.d
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4.
5.
6.
7.
8.
9.

biome you and your partner are researching.
Research each organism on the list to classify it as a producer,
a consumer, a predator, prey, an herbivore, a carnivore, an
omnivore, a decomposer, or a scavenger.
Find photographs of each organism; you can also use copies
and color them correctly.
Place photos in order of the food web and draw arrows for
correct organization.
Classify organisms as producers and consumers.
Classify consumers as herbivores, carnivores and omnivores.
Include the abiotic factors that affect the ecosystem.
Cleanup and Disposal: Clean up paper cuttings, glue
and scissors.

swodaeM ttaM

Analyze and Conclude
1. Identify which species are producers in the food web for
your biome.
2. Determine which species are secondary consumers.
3. Determine which species are the top carnivores in the
biome.
4. Evaluate whether there are any species without any predators in your food web.
5. Hypothesize what might help control the population of
species that have no predators.
6. Describe how the climate, soil, and water availability in your
biome determines which organisms survive there.
7. Error Analysis:
• Check a source for your biome to be sure you have not
included organisms that could not live there.
• Check to be sure you have not included animals that do not
live on the continent you are researching.
• Check your energy flow; do the arrows move from the eaten
to the eater?

Communicate
3CIENCE

ELA6: W 2.3

Write an oral report to present your research to the class explaining your choices and labels. Learn from the other partnerships.
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You could be an oceanographer!
Oceanographers study the oceans. You might
spend your time in the laboratory studying the
water, microscopic creatures, or computers that
model waves, wind currents, and the tides. Or, you
could spend your time in the field, studying sea
organisms and their habitat, or tracing the effects
of humans on marine environments. To prepare for
this career, you need to take courses in the sciences
and mathematics.
Visit Careers at ca6.msscience.com to find
out about oceanographers. Write a one-page
journal entry of a day on the job. List your
activities, who your employer is, and where
you’re working. Use proper grammar, spelling,
punctuation, and capitalization.

Tracing Mercury
Mercury is a liquid, dense, and toxic chemical
not naturally found in the food we eat.
Mercury in oceans can be taken in by fish. It
can then spread within food chains as the
fish are consumed by other organisms that
humans eat. The technicians shown here are
sampling for mercury.
Visit Technology at ca6.msscience.com
to find out more about mercury in the
food web. Create a poster showing the
path of mercury in the food web from
initial release into the environment to
human consumption.
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California’s First
Oceanographers
The Native Americans that flourished in the central coastal
California region before the arrival of European settlers are
now collectively known as the Chumash. Anthropologists
have found evidence that suggests that the Chumash settlements out on the Channel Islands were among the first in
North America. The Chumash were excellent shipbuilders.
Their boats, called tomols, were built from redwood planks
sealed with local natural substances such as tar.
Visit History at ca6.msscience.com to find out more
about these early Californians. Divide the class into
two groups and have each group reenact a day spent
voyaging to new areas.

The California Sea Otter
The California sea otter is a keystone
species. It plays a major role in the kelp
forest community by controlling kelp
eaters, such as sea urchins. In the 1700s
they were hunted for their fur and nearly
eliminated by the 1900s. By the 1930s, only
a small group of 50 to 300 sea otters
remained near Big Sur, California. There
were therefore too many sea urchins, and
kelp forests were almost destroyed. In 1977,
they were added to the endangered
species list and given some protection.
Visit Society at ca6.msscience.com
to learn more about sea otters. Create a
graph showing the world’s approximate sea otter population around 1750,
1900, 1930, 1970, and today.
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Standards Study Guide

CHAPTER

/ iÊ Ê`i>

Matter cycles between organisms and the abiotic environment. Energy flows
one way, from sunlight to producers to consumers and decomposers.

Lesson 1 Producers and Consumers

5.a, 5.c, 7.a, 7.g
•

>Ê`i> Producers make their own food, most using energy

•

from the Sun. All other organisms depend on producers as their
energy source.
•

Producers provide food energy to ecosystems.

•

Through photosynthesis, producers capture energy from sunlight and use it
to make food.

•
•
•

}
>
*VÌÕÀi
`i>
• >
Producers include
green plants and some types of protists and bacteria.
}

•
•
•

*VÌÕÀi
`i>
• Consumers eat other organisms or their wastes.
•

•

,i>`}
iV

•

,i>`} include carnivores, herbivores, omnivores, scavengers, and
Consumers
iV
decomposers.

Lesson 2 Energy in Ecosystems

5.a, 5.b, 5.c, 7.b, 7.d, 7.e

>Ê`i> Energy flows through ecosystems, from producers to
consumers and decomposers.
•

Energy flows one way from producers to consumers and decomposers.

•

Ecosystems would run out of energy if producers stopped changing energy
from sunlight into food.

carnivore (p. 557)
consumer (p. 556)
decomposer (p. 558)
ecology (p. 553)
herbivore (p. 557)
omnivore (p. 557)
photosynthesis (p. 553)
producer (p. 553)
protozoan (p.556)
scavenger (p. 558)

food chain (p. 562)
food web (p. 563)
• primary consumer (p. 564)
• secondary consumer (p. 564)
• tertiary consumer (p. 564)
•
•

Each organism releases some energy to the environment as heat.
• >
Each step*VÌÕÀi
of}a food chain contains less total energy than the step before.
`i>
•

,i>`}

iV 3 Matter in Ecosystems
Lesson

>Ê`i> Matter cycles in ecosystems.
•

As organisms live, grow, die, and decompose, matter cycles between living
and nonliving forms.

•

Elements such as nitrogen and phosphorus are not created or destroyed.

5.a, 5.b, 5.c, 7.a, 7.b, 7.d, 7.g

carbon cycle (p. 570)
• nitrifying bacteria (p. 569)
• nitrogen cycle (p. 569)
• phosphorus cycle (p. 570)
•

Nitrifying bacteria convert nitrogen in air into forms that plants can take up
through their roots.
}
>
• Carbon becomes
*VÌÕÀi part of living things when green plants produce sugars
`i>
through photosynthesis. These sugars are the basis for all food on Earth.
•

•

,i>`}
Through
iVrespiration, organisms release carbon back into the air as carbon
dioxide.
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Download quizzes, key
terms, and flash cards from
ca6.msscience.com.
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Standards Review

CHAPTER

Linking Vocabulary and Main Ideas
Use vocabulary terms from page 578 to complete this concept map.

Ecosystems
include

include
matter

energy

moves

moves
one way through

through cycles

4.

include

are eaten by

3.

water cycle
2.

1.

5.

include
6.

secondary and
tertiary consumers

Visit ca6.msscience.com for:
▶
▶
▶

Vocabulary PuzzleMaker
Vocabulary eFlashcards
Multilingual Glossary

include

herbivores

include

scavengers

7.

8.

omnivores

Using Vocabulary
Choose the word or phrase that best answers the question.
9. Which is a dung beetle?
A. a producer
C. a scavenger
B. an omnivore
D. an herbivore
10. Which is the process that producers use to make
their own food using energy from the Sun?
A. nitrogen cycle
C. photosynthesis
B. chemosynthesis
D. energy pyramid

11. Which term describes a more complicated model
of energy flow in an ecosystem?
A. food web
C. phosphorus cycle
B. food chain
D. carbon cycle
12. What are animals that eat herbivores called?
A. omnivores
C. primary consumers
B. producers
D. secondary consumers
Chapter 13 • Standards Review

579

Standards Review

CHAPTER

Understanding Main Ideas
Choose the word or phrase that best answers the
question.
1. Which describes a vegetarian?
A. herbivore
B. carnivore
C. omnivore
D. scavenger

5.c

5. What might happen if Earth had no
decomposers?
A. Scavengers would not be able to find food.
B. Nitrogen and other nutrients would become
limiting factors.
C. Consumers would have nothing left to eat.
5.b
D. Producers would run out of energy.
Use the figure below to answer questions 6–8.

2. Suppose you look through a microscope at a
drop of pond water and see a protozoan eating
another organism. From what you have seen,
how would you classify the protozoan?
5.c
A. scavenger
B. producer
C. omnivore
D. carnivore

(

'

&

3. Why do all living things rely on producers?
A. Producers recycle matter in ecosystems. 5.a
B. All living things eat producers.
C. Producers change light energy into food.
D. Producers eat other organisms.
Use the figure below to answer question 4.

:cZg\n[gdbhjca^\]i

LViZg[gdbgddih
ZciZghi]ZaZVkZh#

I]ZaZVkZhiV`Zje
XVgWdcY^dm^YZ
[gdbi]ZV^g#

Hj\Vg^hbVYZ^ci]Z
\gZZceVgihd[i]Z
eaVcihVcYjhZY
i]gdj\]djii]ZeaVci#
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5.b

7. Why do the layers in the figure get smaller
toward the top?
A. Each layer has less energy than the layer
5.b
below.
B. There are more carnivores than the layer
below.
C. Each layer has less sunlight than the layer
below.
D. There are fewer herbivores than the layer
below.

Dmn\Zc^hgZaZVhZY#

4. What process is illustrated in the figure?
A. water cycle
B. nitrogen cycle
C. photosynthesis
D. food chain

6. What does the figure above show?
A. a food plan
B. a food chain
C. an energy pyramid
D. a food web

5.a

8. What are the organisms in the layer 1 called?
5.c
A. herbivores
B. producers
C. carnivores
D. consumers
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Applying Science
9. Explain why you are not a producer.

CHAPTER

Cumulative Review
5.a

10. Infer Mushrooms cannot produce food through
photosynthesis. Instead, they get their nutrition
by digesting dead leaves and decaying organic
matter. How would you classify mushrooms?
5.a
Explain.
11. Illustrate your own example of a food web.
Label your organisms as producers, primary consumers, secondary consumers, tertiary consumers,
5.a
scavengers, and decomposers.

19. Explain how limiting factors can affect food
5.e
webs.
20. Infer which type of biome you would expect to
5.d
have the largest energy pyramid.

Applying Math
Use the table below to answer questions
21 through 25.

12. Research what elephants eat. In which level
would you place an elephant on an energy
5.a
pyramid?

Amount of Nitrogen in
Compost at 2 Percent
Concentration

13. Describe the path of energy as it flows through a
5.a
food chain.

Depth (cm)

Mass (kg)

0.125 cm

1.3 kg

0.25 cm

2.7 kg

0.5 cm

5.4 kg

1 cm

10.9 kg

2 cm

x kg

14. Hypothesize what happens to water when it
evaporates. Design a way to demonstrate Earth’s
water cycle in a container in your classroom.
Predict what processes will occur and form a
5.b
hypothesis to explain why.
Use the figure below to answer questions 15 and 16.

21. How much more nitrogen is available in a
sample of compost that has the depth
increased from 0.125 cm to 1 cm? MA6: NS 2.0
22. How much more nitrogen is available in a
sample of compost that has the depth
increased from 0.125 cm to 0.5 cm?
MA6: NS 2.0
15. Identify the type of organism in the figure. 5.a
16. State why this organism is classified as a
producer.

5.a

17. Describe the ecological roles of various organ5.d
isms in a desert food web.

3CIENCE
18. Write one paragraph explaining how carbon
ELA6: W 2.2
cycles through ecosystems.

23. How much more nitrogen is available in a
sample of compost that has had the depth is
increased from 0.125 cm to 0.25 cm?
MA6: NS 2.0
24. How much more nitrogen is available in a
sample of compost that has had the depth
increased from 0.5 cm to 1 cm?
MA6: NS 2.0
25. How much nitrogen is available in a sample of
compost that is at 2 cm?
MA6: NS 2.0
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Producers are different from the consumers
because only the producers are able to do what?

Use the figure below to answer questions 5 and 6.

A swim in deep water
B make their own food
C contribute to the marine food web
D digest the nutrients in other organisms
2

5.c

What would happen to consumers if all
producers perished?
A Consumers would also die.
B Consumers would begin making their
own food.
C Consumers would decompose organic matter.
D Consumers would move to a new
environment.

3

5
5.c

Which of the items shown in the diagram contribute to the nitrogen cycle by releasing AND
absorbing nitrogen?
A the decaying organism only

Use the figure below to answer question 3.

B the trees only
C the trees and the grazing cows
D the lightning and the decaying organism 5.b
6
What kinds of organisms are shown in
the photo?

A the decaying organism only

A producers and consumers

B the trees only

B consumers and decomposers

C the trees and the grazing cows

C predators and prey
D decomposers and producers

D the lightning and the decaying organism 5.b
5.c
7

4

Which of the items shown in the diagram contribute to the nitrogen cycle by ONLY releasing
nitrogen?

What is the flow of energy in an ecosystem?

Which is an organism that can directly convert
energy from the Sun into food?

A consumer→producer→Sun→decomposer

A producers

B decomposer→consumer→producer→Sun

B decomposers

C producer→consumer→Sun→decomposer

C omnivores

D Sun→producer→consumer→decomposer

D consumers

5.c

5.a
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8

Which organism might compete with the mouse
for seeds?

13

CHAPTER

Use the figure below to answer question 13.

A hawk
B lion
C fox
D sparrow
9

Soil

Soil

Soil

A energy ladder

B in the middle levels

B energy pyramid

C at the bottom level

C food chain
5.a

Where is nitrogen-fixing bacteria found?

D food web
14

5.a

A in deep sea vents

Which term describes organisms such as cows,
horses, and goats?

B in the air

A carnivores

C in the stomachs of certain animals, like cows
and horses

B detritivores
C herbivors

D on or in the roots of certain plants such as
5.b
peas, clover, beans and soybeans
11

Heat

What term is used for the diagram above?

A at the top level

10

Heat

5.b

Where is most of the energy found in an energy
pyramid?

D all levels are the same

Heat

How is carbon released into the atmosphere?
A evaporation

D omnivores
15

5.b

Why is the cycling of materials important for an
ecosystem?
A The amount of matter on Earth always
changes, so the matter in an ecosystem must
be conserved.

B cellular respiration
C rocks
D specialized bacteria
12

5.b

What is the correct transfer of energy between a
weasel, a rabbit, grasses, and a coyote?
A coyote→grasses→rabbit→weasel

C The amount of matter on Earth fluctuates, so
the matter in an ecosystem must be balanced.
D The amount of matter on Earth never changes,
so the matter in an ecosystem must be used
5.b
over and over again.

B grasses→rabbit→weasel→coyote
C rabbit→grasses→weasel→coyote
D weasel→grasses→rabbit→coyote

B The amount of matter on Earth changes at
times, so the matter in an ecosystem must be
kept in reserve.

5.a
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