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Section

Sponges and Cnidarians

Reading Preview
Key Concepts
• What are the main characteristics
of sponges?

• What are the main characteristics
of cnidarians?

• Why are coral reefs important?

Key Terms
• larva • cnidarian • polyp
• medusa • colony • coral reef

Target Reading Skill
Comparing and Contrasting
As you read, compare and contrast
sponges and cnidarians by
completing a table like this one.
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Sponges and
Cnidarians

Objectives
How Do Natural and Synthetic
Sponges Compare?
1. Examine a natural sponge, and then use a hand lens or a
microscope to take a closer look. Look carefully at the holes in
the sponge. Draw what you see through the lens.
2.
Cut out a small piece of sponge and examine it with
a hand lens. Draw what you see.
3. Repeat Steps 1 and 2 with a synthetic kitchen sponge.
Think It Over
Observing What are three ways a natural and a synthetic
sponge are similar? What are three ways they are different?

Eagerly but carefully, you and the others in your group put on
scuba gear as you prepare to dive into the ocean. Over the side
of the boat you go. As you descend through the water, you see
many kinds of fishes. When you get to the bottom, you notice
other organisms, too. Some are as strange as creatures from a
science fiction movie. A few of these unusual organisms may be
invertebrate animals called sponges.
Sponges don’t look or act like most animals you know. In
fact, they are so different that for a long time, people thought
that sponges were plants. Like plants, adult sponges stay in
one place. But unlike most plants, sponges take food into
their bodies.

After this lesson, students will be able to
B.1.3.1 Identify the characteristics of
sponges.
B.1.3.2 Describe the characteristics of
cnidarians.
B.1.3.3 Explain the importance of coral
reefs.

Target Reading Skill
Comparing and Contrasting Explain that
comparing and contrasting information
shows how ideas, facts, and events are similar
and different. The results of the comparison
can have importance.
Answers
Possible answers:
Sponge—hollow body with pores; collar
cells; sexual and asexual
Cnidarian—polyp or medusa, central body
cavity, tentacles; stinging cells; sexual and
asexual
Teaching Resources

• Transparency B5

Sponges
Sponges live all over the world—mostly in
oceans, but also in freshwater rivers and lakes.
Adult sponges are attached to hard surfaces
underwater. Water currents carry food and
oxygen to them and take away their waste
products. Water currents also play a role in
their reproduction and help transport their
young to new places to live.
 Diver investigating a
barrel sponge

L1
Skills Focus Observing
Materials hand lens or microscope,
natural sponges, scissors, synthetic kitchen
sponges
Time 20 minutes
Tips Provide students with sponge
specimens. Direct students’ attention to the
pores on the sponge’s surface. Tell them

that pores in a natural sponge are the
openings of pathways. In a synthetic
sponge, the openings are not connected by
regular pathways. Students can diagram
natural and synthetic sponges and compare
their features.
Expected Outcome Students will observe
similarities and differences between natural
and synthetic sponges.

Preteach
Build Background
Knowledge

L1

Features of Sponges
Ask: How are sponges used around the
house? (Mopping floors, wiping up spills,
washing dishes) What feature of sponges
makes them useful? (They soak up liquids.)
Tell students that natural sponges were once
live animals, and that divers have harvested
sponges for thousands of years.

Think It Over Both have pores, hold
liquid, and are soft. They are different in
material, color, texture, and shape.
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Instruct

Sponges
Teach Key Concepts

L2

Sponge Structure and Function
Focus Have students study Figure 11.
Teach Ask: How do pores help a sponge
feed? (They allow water (food) into the
sponge.) How do collar cells help a sponge
feed? (They move water through the sponge
and trap food.)

For: Structure of a Sponge activity
Visit: PHSchool.com
Web Code: cep-2013

FIGURE 11

Body Structure Sponges are invertebrate animals that
usually have no body symmetry and never have tissues or
organs. A sponge looks something like a hollow bag with a
large opening at one end and many tiny pores covering its surface. In fact, the name of the phylum to which sponges
belong—phylum Porifera—means “having pores.”
Look at Figure 11. A sponge’s body has different kinds of cells
and structures for different functions. For example, most sponges
have spikes. The network of spikes throughout the sponge supports its soft body, keeping it upright in the water. The spikes also
help a sponge defend itself against an animal that might eat it,
which is called a predator. The spikes can be as sharp as needles.
Even so, some fish eat sponges.

Structure of a Sponge
Structures surrounding the central cavity of
a sponge are adapted for different functions.
Interpreting Diagrams Which kind of cell in
the sponge digests and distributes food?

For: Structure of a Sponge activity
Visit: PHSchool.com
Web Code: cep-2013
Students learn about a sponge and how
it is dependent on water for survival.

Collar Cell
The collar cells have whiplike
structures that beat back and
forth, moving water through
the sponge and trapping food.

Teaching Resources

Pore
Water moves into the central
cavity through small pores all
over the sponge’s body. It exits
from a large hole at the top.

• Transparency B6
L2

Observing Sponge Spikes
Materials 50% bleach solution, binocular
microscope, large jar, natural dried sponge
Time 10 minutes for setup, 1–2 days to
complete demonstration
Focus Tell students that spikes are made of
calcium carbonate (like chalk or limestone)
or silicon dioxide (glass).
Teach Prepare 600 mL of bleach solution by
pouring bleach into an equal amount of
water. CAUTION: Wear goggles and an apron.
Fill the jar with solution and place the
sponge in the jar. Seal and let stand
overnight. Carefully pour out the liquid
making sure not to pour out the gel and
spikes on the bottom. Place some gel under a
microscope for students to observe.
Apply Have students draw the shapes they
see. learning modality: visual

Independent Practice
Teaching Resources

• Guided Reading and Study Worksheet:
Sponges and Cnidarians
Student Edition on Audio CD

L2

Spike
Thin spikes form a
rigid frame that helps
support and protect
the sponge’s body.

Jelly-like Cell
Among the spikes are jelly-like
cells that digest and distribute
food, remove wastes, and form
sperm or egg cells.

Differentiated Instruction
L1
Special Needs
Interpreting Visuals As students
examine Figure 11, make sure they
understand that the enlargement feature
on the diagram helps them to better see the

collar cells and spikes. Have students note
the arrows and describe what they indicate.
(The path of water through a sponge)
learning modality: visual
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FIGURE 12

Reproduction of a Sponge
The sexual reproduction of sponges
involves a larval stage that moves.
Adult sponges stay in one place.

1 An adult sponge
releases sperm cells.

2 The sperm enter another
sponge. A sperm cell
fertilizes an egg cell.

5 The larva
settles on a
hard surface
and develops
into an
adult
sponge.

Math Skills Calculating a Rate
Focus Tell students they will divide volume
by time to get a rate in liters per hour.
Teach Remind students that it is often
necessary to use conversions to find rates. In
the example, days must be converted to
hours. Then, divide volume by time to get
the rate.
Answers
300 L/day

3 A larva
develops.

Diffusion in Sponges

4 Water currents
carry the larva
away.

Materials clock or watch, food coloring,
large plastic beaker, plastic dropper, water
Time 20 minutes

Obtaining Food and Oxygen A sponge eats tiny single-

celled organisms. The sponge filters these organisms from the
water moving through it. The collar cells that line the central
cavity trap the tiny organisms. Jelly-like cells inside the sponge
then digest, or break down, the food. Larger sponges can filter
thousands of liters of water per day!
A sponge gets its oxygen from water, too. After the water
moves through a sponge’s pores, it passes over cells inside the
sponge. Oxygen in the water then moves into the sponge’s cells.

To calculate the rate of water
flow in a sponge, divide the
volume of water that the
sponge filters by the time it
takes the water to pass
through the sponge.

Reproduction Sponges reproduce both asexually and sexually.

Flow rate ⫽

Budding is one form of asexual reproduction in sponges. In budding, small new sponges grow from the sides of an adult sponge.
Eventually, the buds break free and begin life on their own.
Sponges reproduce sexually, too, but they do not have separate sexes. A sponge produces both sperm cells and egg cells. The
sperm cells are released into the water. They enter another
sponge and fertilize its eggs, as shown in Figure 12. After fertilization, a larva develops. A larva (plural larvae) is an immature
form of an animal that looks very different from the adult.
What is a larva?

L2

Calculating a Rate

Volume
of water
----------------------------------------------Time

For example, a marble-sized
sponge filters 15.6 liters of
water in a day. How many
liters does it filter per hour?
15.6
L
--------------- ⫽ 0.65 L/h
24 h
Practice Problem In 4 days,
a sponge filters 1,200 L.
What is its rate of water flow
per day?

Focus Explain to students that diffusion is
movement of a material from an area of
higher concentration to an area of lower
concentration.
Teach Have student groups fill a beaker
three-quarters full of water and allow the
water to stand for 2 minutes. Then, put eight
drops of food coloring into the water. Ask:
What does the food coloring look like as it
enters the water? (It is dark and
concentrated.) Have students observe the
water every 2 minutes over a 10-minute
period. Ask: What happened to the food
coloring?(It spread evenly through the water.)
Apply Tell students the way the food
coloring spreads through the water is
diffusion, and is similar to the way oxygen in
water diffuses into a sponge’s cells. learning
modality: kinesthetic

Teaching Resources

• Transparency B7

Monitor Progress

L2

Oral Presentation Ask students to compare
and contrast the pores and large opening at
the top of a sponge. (Water enters the sponge
through the pores and exits through the larger
opening.)
Answers
Figure 11 Jelly-like cells
An immature form of an
animal that looks very
different from the adult
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Soak It Up!

L2

Prepare for Inquiry
Key Concept
Natural and artificial sponges can be
compared for their ability to absorb water.
Skills Objectives
After this lab, students will be able to
• calculate the total volume of water
absorbed by each sponge
• calculate the volume of absorbed water per
gram of each sponge
Prep Time 20 minutes
Class Time 25 minutes
Advance Planning
Buy sponges and soak them in water. Just
prior to the lab, squeeze all the excess water
out of the sponges so that they are still damp,
but so that no water drips from them.
Safety
Make sure students wipe up any spills.
Teaching Resources

• Lab Worksheet: Soak It Up!

Guide Inquiry
Invitation
What type of sponge is best absorbing spilled
liquids? Show students several different types
of sponges.
Introduce the Procedure
Before students begin, have them carefully
examine all three types of sponges to
compare their structures.
Troubleshooting the Experiment
Make sure students do not squeeze sponges
as they remove them from the bowls. Also
make sure that when students remove each
sponge from the water, they place it in the
beaker as quickly as possible to minimize
how much absorbed water drips back into
the bowl. Make sure students understand
why it is important to dry the graduated
cylinder and beaker between each trial. (To
avoid errors in measuring the volume of
absorbed water in the next trial.)
Expected Outcome
The foam sponge will hold more water.

Soak It Up!
Problem

Data Table

Which sponge absorbs the most water?

Type of
Sponge

Skills Focus

Cellulose

observing, predicting, communicating

Natural

Materials

Foam

• damp piece of
cellulose sponge
• damp piece of natural
sponge
• damp piece of foam
sponge

• balance
• large bowl of tap
water
• graduated cylinder
• beaker
• paper towel

Procedure

Mass of
Size of
Damp
Sponge Pores

Volume of
Absorbed Water
Total
Per Gram
(mL)
(mL/g)

9. Repeat Steps 6–8 using the natural sponge
and then the foam sponge. When you are
finished, squeeze all the water from your
sponges, and return them to your teacher.
10. Calculate the volume of water absorbed per
gram of sponge, using this formula:

1. Copy the data table on a separate sheet.

Volume of absorbed water
absorbed
--------------------------------------------------------------------------  Volume
per gram
Mass of damp sponge

2. Examine the size of the pores in each
sponge. Record your observations.

Analyze and Conclude

3. Make a prediction about which sponge will
absorb the most water. Record your prediction and give a reason.

1. Observing Which sponge absorbed the most
water per gram of sponge? The least? Was
your prediction confirmed?

4. Place a damp piece of cellulose sponge on a
balance and measure its mass. Record the
mass in the data table. Remove the sponge
from the balance.

2. Drawing Conclusions What can you conclude about the relationship between pore
size and the ability of the sponge to absorb
water?

5. Repeat Step 4 with the natural sponge and
then the foam sponge.

3. Predicting How would the volume of
absorbed water change if each of the
sponges had twice the mass of the sponges
you studied? Explain.

6. As you hold the cellulose sponge under
water, squeeze it several times, until no air
bubbles escape. Release the sponge and let it
absorb water. Then remove the sponge and
immediately place it in the beaker.
7. Squeeze out as much water as possible from
the sponge into the beaker. (Hint: Squeeze
and twist the sponge until no more drops of
water come out.)
8. Pour the water from the beaker into the
graduated cylinder. Measure the volume of
water and record the volume in the data
table. Pour the water from the graduated
cylinder back into the bowl. Dry the graduated cylinder and beaker with a paper towel.

Analyze and Conclude
1. The foam sponge will absorb the most
water per gram of sponge. The cellulose
sponge will absorb the least. Answers about
predictions will vary.
2. Student answers should show an
understanding that sponges with smaller
pore sizes generally absorb the most water.
3. Doubling the mass of the sponge pieces
would increase the volume of water absorbed
by each sponge.
4. Student recommendations should take
into account the volume of absorbed water

4. Communicating Natural sponges can cost
more than cellulose and foam sponges. Consider that information and the results of your
investigation. Which sponge would you recommend to consumers for absorbing water
spills? Explain your choice.

Design an Experiment
Design an experiment to test the prediction you
made in Question 3 above. Write your hypothesis
as an "If … then …" statement. Obtain your
teacher’s permission before carrying out your
investigation.

per gram of sponge as well as the cost of each
sponge. The foam sponge is the best deal.

Extend Inquiry
Design an Experiment
Students hypotheses should take the form of an
“If. . ., then. . .” statement. For example, “If
three sponges with different pore sizes are
tested, then the sponge with the smallest pore
size will absorb the most water.” Student
experimental designs should list the materials
they will need and should include clear, logical
procedure steps that will test the hypothesis.
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Cnidarians
Some other animals you might notice on an underwater dive
are jellyfishes, corals, and sea anemones. These animals are
cnidarians (ny DEHR ee unz), invertebrates that have stinging
cells and take food into a central body cavity. Cnidarians use
stinging cells to capture food and defend themselves.
Body Structure Cnidarians have two different body plans,
which you can see in Figure 13. Notice that one form looks
something like a vase and the other form looks like an upsidedown bowl. Both body plans have radial symmetry, a central
hollow cavity, and tentacles that contain stinging cells.
The vase-shaped body plan is called a polyp (PAHL ip).
The sea anemone you see in Figure 13 is a polyp. A polyp’s
mouth opens at the top and its tentacles spread out from
around the mouth. Most polyps are adapted for a life attached
to an underwater surface.
The bowl-shaped body plan is called a medusa (muh DOO
suh). The jellyfish you see in Figure 13 is a medusa. A medusa,
unlike a polyp, is adapted for a swimming life. Medusas have
mouths that open downward and tentacles that trail down.
Some cnidarians go through both a polyp stage and a medusa
stage during their lives. Others are either polyps or medusas
for their entire lives.

Cnidarians
Hydra Doing?

Teach Key Concepts

1.

Jellyfish Texture
Focus Ask: How would you describe a bag
full of gelatin? (Possible answer: solid but not
hard) Tell students that the body of a jellyfish
has the texture of firm gelatin.
Teach Direct students’ attention to the
pictures of the cnidarian polyp and medusa.
Ask: How do they differ? (The opening to the
central cavity is at the top of a polyp and on
the bottom in the medusa.) Point out that
some cnidarians go through both stages
during their life. How do cnidarians
reproduce? (Both sexually and asexually)
Apply Ask: How is the medusa body plan
adapted to life in the water?(Possible answer:
The shape enables the animal to float and be
carried easily by the water.) learning

Put a drop of water
containing hydras in
a small unbreakable bowl
or petri dish. Allow it to sit
for about 15 minutes.
2. Use a hand lens to examine
the hydras as they swim.
Then gently touch the
tentacles of a hydra with
the end of a toothpick.
Watch what happens.
3. Return the hydras to your
teacher. Wash your hands.
Classifying Is a hydra a polyp
or a medusa? Describe its
method of movement.

modality: kinesthetic

Help Students Read

FIGURE 13

L1

Previewing Visuals Refer to the Content
Refresher, which provides guidelines for
Previewing Visuals. Draw students’ attention
to Figure 13. Point out that a medusa may be
thought of as a polyp turned upside down,
or vice versa. Have students note that both
have tentacles, a central cavity, and a mouth.

Cnidarian Body Plans
Cnidarians have two basic body forms, the
vase-shaped polyp and the bowl-shaped medusa.
Comparing and Contrasting Contrast the location
of the mouth in the polyp and the medusa.

L2

Jellyﬁsh 

 Sea anemone

Medusa

Polyp
Mouth

Central
cavity

Central
cavity
Mouth

Monitor Progress

L2
Skills Focus Classifying
Materials hand lens or microscope, live
hydra, small glass bowl or Petri dish,
toothpicks
Time 25 minutes
Tips You can order hydras from a
biological supply house. Guide students
to observe characteristics of a cnidarian.

Expected Outcome The hydras will
respond by wrapping their tentacles
around the toothpick. A hydra is a polyp.
It moves from place to place by
somersaulting.
Extend Ask if anyone sees a hydra with a
bulb (bud) developing on its stalk. If so,
explain that the hydra is reproducing
asexually. learning modality: visual

L2

Writing Ask students to write two diary
entries, the first from the viewpoint of a
sponge, and the second from the viewpoint
of a cnidarian. Entries should include what
and how the animals eat, and a description of
the animals’ physical features.
Students can save their diary
entries in their portfolios.
Answer
Figure 13 Polyps have mouths that face
upward; medusas have mouths that face
downward.
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L2

Trigger

Modeling Movement in Cnidarians

Stinging Cell at Rest
Spines

Materials balloon, umbrella
Time 10 minutes
Focus Remind students that adult sponges
do not move, as compared to cnidarians,
which are highly mobile by comparison.
Teach Give each student group a balloon
partially filled with water. (Note: You may
wish to do this activity as a demonstration.)
Tell students that the balloon represents a
cnidarian gastrovascular cavity. Have
students gently squeeze the balloon to make
it change shape, with one part growing larger
while the other shrinks. Next, have students
take turns rapidly opening and closing the
umbrella. Tell them that this action models
the movement of a medusa.
Apply Explain that medusas have muscles
that contract the bell in a similar way. Just
as the umbrella pushes air backward, a
medusa’s bell pushes water backward, thus
propelling the organism forward. learning

Stinging Cell After Firing

Obtaining Food Both polyps and medusas obtain food in
FIGURE 14
Cnidarian Attack!
A stinging cell fires when its trigger
brushes against prey, such as a fish.

modality: kinesthetic
FIGURE 15
Movement of a Medusa
A medusa’s nerve net signals the
top part of the medusa’s body to
contract and relax. As the top of its
body contracts, the medusa moves
upward through the water.

the same way. Cnidarians use stinging cells to catch the animals
they eat, which are called prey. You can see a stinging cell in
Figure 14. The cell contains a threadlike structure, which has
many sharp spines. When the stinging cell touches prey, this
threadlike structure explodes out of the cell and into the prey.
Some stinging cells also release venom into the prey. When the
prey becomes helpless, the cnidarian uses its tentacles to pull the
prey into its mouth. From there, the prey passes into a hollow
central body cavity, where it is digested. Undigested food is
expelled through the mouth.
Movement Unlike adult sponges, many cnidarians can
move to escape danger and to obtain food. Some cnidarians
have muscle-like tissues that allow them to move in different
ways. Jellyfishes swim through the water, and hydras turn slow
somersaults. Sea anemones stretch out, shrink down, bend
slowly from side to side, and often move slowly from place to
place. A cnidarian’s movements are directed by nerve cells
that are spread out like a basketball net. This nerve net
helps a cnidarian respond quickly to danger and
to nearby food.

Differentiated Instruction
L1
Less Proficient Readers
Silent Consonants Students may have
difficulty remembering that the c in
cnidarian is silent. Pair more-able students
with less proficient readers. Instruct each
pair to list three other words that begin

with a silent consonant, such as knot, know,
and knuckle. Pairs can make tables of the
words and their pronunciations and share
their tables with the class. learning
modality: verbal

sx05_TE_c01B.fm Page 21 Thursday, July 15, 2004 6:54 PM

1 Adult medusas reproduce sexually
by releasing egg and sperm cells.
Male
medusa

Sperm
2 A sperm cell fertilizes
an egg cell.

Eggs
Female
medusa
3 A swimming
larva develops.
6 Each “disc”
matures into
an adult
medusa.

Polyp

4 The larva
attaches to a
hard surface
and develops
into a polyp.

5 The polyp reproduces
asexually. Many disc-shaped
structures break away
from the polyp.

L1

Cnidarian Life Cycle
Focus Direct students’ attention to
Figure 16, the life cycle of a jellyfish.
Teach Pair students and have them read
aloud the descriptions of the reproductive
stages, starting with number one. Ask:
Which body form is reproducing sexually?
(Medusa) Which is reproducing asexually?
(Polyp) How are polyps produced? (Male
medusas release sperm, which fertilize eggs of
female medusas. The fertilized egg develops
into a larva, which then develops into a polyp.)
Make sure students understand that polyps
are produced sexually, but that they
themselves reproduce asexually. The
opposite is true for medusas, which are
produced asexually but reproduce sexually.
Apply Compare reproduction in the moon
jelly with reproduction in the hydra, which
undergoes budding. Budding yields
offspring that look like mini-adults
projecting from the stalk of the parent.
learning modality: visual

FIGURE 16

Life Cycle of a Jellyﬁsh
Reproduction Cnidarians reproduce both asexually and
sexually. For polyps such as hydras, corals, and sea anemones,
budding is the most common form of asexual reproduction.
Amazingly, some polyps just pull apart, forming two new polyps. Both kinds of asexual reproduction allow the numbers of
polyps to increase rapidly in a short time.
Sexual reproduction in cnidarians occurs in a variety of
ways. Some species of cnidarians have both sexes within one
individual. In others, the sexes are separate individuals. Many
cnidarians have life cycles, or a sequence of different stages of
development. In Figure 16, you can see the life cycle of a moon
jelly, which involves both asexual and sexual reproduction.

Use Visuals: Figure 16

Teaching Resources

• Transparency B8

The life cycle of a moon jelly has
both a polyp and a medusa stage,
and both asexual reproduction
and sexual reproduction.
Interpreting Diagrams Which
form of the moon jelly (polyp or
medusa) shows a form of asexual
reproduction? Explain.

What are two examples of asexual reproduction
seen in polyps?

Differentiated Instruction
L3
Gifted and Talented
Comparing Sponges and Cnidarians
Have students write brief descriptions of
sponges and cnidarians. Direct them to
underline the main characteristics of
sponges and cnidarians, and then list any
differences. learning modality: verbal

Monitor Progress
Skills Check Have students compare and
contrast how jellyfish, sea anemones, and
hydras move.
Answers
Figure 16 Polyp; disc-shaped structures
break away and form new individuals.
Budding, splitting down
the center

L2
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Life in a Colony
Teach Key Concepts

L2

Formation of a Coral Reef
Focus Discuss with students that a colony
of settlers is a group of individuals living
together in one place.
Teach Ask: How is a colony of cnidarians
similar to a colony of settlers? (A colony of
cnidarians is a group of many individuals
living together.) How is a colony like a single
unit? (It moves and functions as one unit.)
Explain how the polyps in a Portuguese
man-of-war colony perform specialized
functions. Some capture and digest prey;
others produce reproductive cells; some are
swimming organs that act as floats, or airfilled sacs.
Apply Ask: Why do you think this colonial
organization is rare in animals? (Sample
answer: Colonial organization requires that
individual animals coordinate their activities
to become part of a whole organism.) learning

 Coral polyps

 Coral reef

Life in a Colony
FIGURE 17
Coral Reef
The massive reef surrounding this
tropical island is made from the
skeletal remains of the tiny
cnidarians called coral (inset).

modality: logical/mathematical

Discovery Channel Video
Field Trip
Sponges, Cnidarians, and Worms
Show the Video Field Trip to let students
experience the world of the jellyfish.

Sponges,
Cnidarians, and
Worms

Video Preview
Video Field Trip
Video Assessment

Many cnidarians spend their lives as individuals, but not all.
Some species of cnidarians live in a colony, a group of many
individual animals. Stony corals and the Portuguese man-ofwar are two examples of colonies of cnidarians.
Stony Corals Coral reefs are found in warm, shallow ocean
waters, mainly in tropical regions of the world. They may seem
to be made of stone, but are not. A coral reef is built by cnidarians. At the beginning of its life, a coral polyp attaches to a solid
surface. A broken shell, a sunken ship, or a rock will do just
fine. After attaching to the solid surface, the coral polyp produces a hard, stony skeleton around its soft body.
The coral polyp reproduces asexually, and then its offspring
reproduce asexually, too. Over time, that polyp may give rise to
thousands more, each with a hard skeleton. When the polyps
die, their skeletons remain behind. Over thousands of years, as
live corals add their skeletons to those that have died, rocklike
reefs grow up from the sea floor. The top layer of the reef is
covered with hundreds of thousands of still-living coral polyps.
Coral reefs are home to more species of fishes and
invertebrates than any other environment on Earth. Hundreds of sponge species live among the corals, constantly filtering water through their bodies. Worms burrow into the
coral reef. Giant clams lie with their huge shells slightly open.
Shrimp and crabs edge out of hiding places below the corals.
At night, bright blue damselfish settle into pockets in the coral.
At dawn and dusk, sea turtles, sea snakes, and sharks all visit
the reef, hunting for prey. These living things interact in
complex ways, creating a rich and beautiful environment.
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FIGURE 18
Portuguese Man-of-War
The Portuguese man-of-war is a
tightly coordinated colony of polyps
and medusas.

Monitor Progress

L2

Answer

Portuguese man-of-war and
stony corals

Assess
Reviewing Key Concepts

Portuguese Man-of-War Sometimes the association of

individual animals in a colony is so tight that the colony acts
like a single animal. The Portuguese man-of-war contains as
many as 1,000 individuals that function together as one unit.
At the top of the Portuguese man-of-war is a gas-filled
chamber that allows the colony to float on the surface of the
ocean. Various polyps with different functions drift below.
Some polyps catch prey for the colony with stinging cells.
Others digest the prey. Still other polyps are adapted for
reproduction.
What are two examples of colonies of
cnidarians?

3

Section 3 Assessment

Target Reading Skill Comparing and
Contrasting Use your table to quiz a partner about
how sponges and cnidarians trap food. How
do their methods for trapping food differ?
Reviewing Key Concepts
1. a. Describing What are the characteristics
of a sponge?
b. Comparing and Contrasting How are the cells
of a sponge alike? How are they different?
2. a. Identifying What is one type of cell that all
cnidarians have?
b. Sequencing What steps are involved in how a
cnidarian obtains food?
c. Inferring How might a cnidarian protect itself?

Keep Students on Track Give students
time in class to study their animal and write
down their observations. Suggest that
students keep their observation records in a
loose-leaf notebook so they can insert
drawings and photographs. Review students’
records on a regular basis. Be sure students
include details of how the animal seems to be
faring in its habitat. Check the health of the
animals periodically.

3. a. Identifying What is a coral reef?
b. Summarizing How is a coral reef built?
c. Making Judgments Why is it important to

protect coral reefs?

1. a. Sponges are invertebrates that have no
body symmetry and lack tissues and organs.
b. The cells of a sponge all surround a
hollow central cavity. The cells have different
structures for different functions. For
example, collar cells have whiplike structures
that beat back and forth to move water and
food through the sponge. Jellylike cells digest
food, carry away wastes, and form sperm or
eggs.
2. a. Stinging cells b. The cnidarian’s
stinging cells capture the prey. Next the
tentacles pull the prey to the cnidarian’s
mouth. Then, the prey goes into the central
body cavity and is digested. c. A cnidarian
might use its stinging cells to defend itself
against other animals that might prey on it.
3. a. A coral reef is a stonelike structure in
the ocean. b. It is built by the accumulation
of many coral polyp skeletons. Its top layer is
made of still-living polyps.
c. Coral reefs are rich with living things that
interact in complex ways. Upsetting the
balance on a reef could destroy it.

Reteach
4. Calculating a Rate A very large sponge can
ﬁlter 1,500 liters of water in a day. How
much water can it ﬁlter per hour?

L1

Review reproduction in sponges. Use
Figures 11 and 12 to identify the structures
involved and the process of reproduction.
Teaching Resources

• Section Summary: Sponges and Cnidarians
• Review and Reinforce: Sponges and
Cnidarians
• Enrich: Sponges and Cnidarians

Math Skill Calculating a Rate
Answer
1,500 liters/24 hours = 62.5 liters/hour
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Science and
Society
Coral Reefs in Danger
Coral Reefs in Danger
Key Concept
Coral reefs provide homes and food sources
for a large variety of sea life and are in danger
of being destroyed by natural disasters and
humans.

Coral reefs off the coasts of many nations are
in danger. Although coral reefs are as hard as
rocks, the coral animals themselves are quite
delicate. Recreational divers can damage the
fragile reefs. Is it possible to protect the reefs
while still allowing divers to explore them?

Build Background Knowledge

The Issues

Review Life on A Coral Reef
Help students recall how coral reefs are
formed. Ask: What is the first stage in the
formation of a coral reef? (A free-swimming
coral larva attaches itself to a solid surface
underwater and then produces a stony skeleton
around its soft body.) Ask: How do coral
reefs, such as the Great Barrier Reef, reach
such enormous sizes? (The living coral
polyps reproduce asexually and over time they
produce thousands more. As organisms die
they leave behind their skeletons, which form
the structure of the reef.) Explain that it is in
the shelter of the reef that a large variety of
sea life finds food and shelter.

What’s the Harm in Diving?

Introduce the Debate
Explain to students that they will be debating
the proposition that “Diving near coral reefs
should be banned to protect the reefs from
ecological damage.”

Facilitate the Debate
• Separate the class into two groups: one to
support the proposition, the other to
oppose it. Have groups review and
investigate the issue from their respective
points of view.
• Encourage students in the pro-diving
group to explore such ideas as education
and environmental awareness as an
alternative to banning diving. Encourage
students in the other group to think
realistically and offer alternatives for those
affected by the diving ban.

Diving suppor

More than 1.5 million recreational divers live in the
United States. With so many divers it is hard to guarantee
that no harm will occur to coral reefs. Divers can cause
significant damage by standing on or even touching these
fragile reefs. Harm to the reefs is even more likely to occur
when divers collect coral for their own enjoyment or
to sell for profit. You can see brightly colored coral
from the sea in jewelry and in decorations.

Should Reefs Be Further Protected?
The United States government has passed laws making it
illegal, under most circumstances, to remove coral from the sea.
Because a few divers break these laws, some people want to ban
diving altogether. However, many divers say it’s unfair to ban diving
just because of a few lawbreakers.
Many divers consider coral reefs the most exciting and beautiful
places in the ocean to explore. As divers and other people visit and
learn more about these delicate coral reefs, they increase others’
awareness of them. Public awareness may be the best way to ensure
that these rich environments are protected.

More Than a Diving Issue
Coral reefs are major tourist attractions that bring money and
jobs to people in local communities. If diving were banned, local
businesses would suffer significantly. Also, although divers can harm
coral reefs, other human activities that result in ocean pollution, oil
spills, and illegal fishing can also cause harm. In addition, natural
events, such as tropical storms, changes in sea level, and changes in sea
temperature, can also damage the fragile reefs.

ts local busine

sses
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What Would You Do?
1. The problem is that many coral reefs,

1. Identify the Problem
In your own words, explain the
controversy surrounding diving
near coral reefs.
2. Analyze the Options
List the arguments on each side
of the issue. Note the pros and
cons. How well would each
position protect the reefs?
Who might be harmed or
inconvenienced?
Reefs house and protect many species
of sea animals, including sponges,
shrimp, sea turtles, and ﬁshes.

3. Find a Solution
Write a newspaper editorial
stating your position on whether
diving should be allowed near
coral reefs. State your position
and reasons clearly.

PHSchool.com

For: More on coral reefs
Visit: PHSchool.com
Web Code: ceh-2010

Background
Facts and Figures Coral reefs have
extremely high levels of animal diversity—
nowhere else in the ocean can you find so
many kinds of fish and invertebrates. Like
rain forests, coral reefs contain many
plants and animals that produce
potentially valuable chemicals. For this
reason, it is important to protect the reefs.
Coral reefs are in danger from natural
disasters and from humans. Natural

forces, such as water that is too warm, can
kill corals and produce a phenomenon
called coral bleaching. Organisms that eat
living corals, such as the crown-of-thorns
sea star, can greatly damage reefs.
In addition to the destruction they
cause when diving, people can harm reefs
through ocean pollution, oil spills, fishing
nets, and construction projects on islands
near coral reefs.

which house and protect many species of sea
life and protect coastlines from flooding, are
endangered, damaged, or threatened with
destruction. Recreational divers can cause
damage to the reefs.
2. Students’ responses should include
alternative solutions. The various
consequences of banning access to the reefs
should be acknowledged and considered
when forming solutions.
3. Students should be responsible for
providing verifiable documentation to justify
their opinions.
For: More on coral reefs
PHSchool.com Visit: PHSchool.com

Web Code: ceh-2010
Students can research this issue online.

