Section 1

Section 1

Sponges

Focus
Objectives

Overview
Before beginning this section
review with your students the
objectives listed in the Student
Edition. This section explains the
characteristics and life history of
sponges. Students will learn how
sponges receive nutrients, reproduce, and how their body is structurally supported.

Bellringer
Challenge students to think about
different structures for different
lifestyles. Ask them to describe on
paper how an animal that cannot
move is able to feed and protect
itself. Have them imagine that they
are stuck on the floor and cannot
ever move again. How will they get
food? How will they protect themselves from large mobile predators?
(Answers may vary. Some students
might say that they would just wait
until food came close enough, and
then they would reach out and grab
them. For protection they might curl
up into a ball if a predator comes
too close.) TAKS 2 Bio 10A; TAKS 3 Bio 7B

Motivate
Demonstration
Pour a mixture of pebbles and
water through a spaghetti strainer,
trapping the pebbles inside the
strainer. Show the pebbles to your
students, and tell them to imagine
that the pebbles are food particles.
Explain that the collars of the
choanocytes that line the inside of
the sponge trap food particles in
water in a similar manner. Bio 3E

pp. 618–619
Student Edition
TAKS Obj 2 Bio 8C
TAKS Obj 2 Bio 10A
TAKS Obj 3 Bio 7B
TEKS Bio 7B, 8C, 10A
Teacher Edition
TAKS Obj 1 Bio/IPC 2C, 2D
TAKS Obj 2 Bio 8C, 10A
TAKS Obj 3 Bio 7B
TEKS Bio 3E, 5C, 7B, 8C, 10A
TEKS Bio/IPC 2C, 2D
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The Simplest Animals

Sponges are so unlike other animals that early naturalists classified them as plants. It wasn’t until the mid-1800s that scientists
TAKS 2 using improved microscope technology began studying sponges
● Describe how sponge cells
10A TAKS 2 closely. Scientists then realized that sponges are animals. The bodreceive nutrients.
ies of most sponges completely lack symmetry and consist of little
● Describe how a sponge’s
more than masses of specialized cells embedded in a gel-like subbody is structurally
stance called mesohyl (MEHZ oh hil). You could say that a sponge’s
10A TAKS 2
supported.
body is somewhat like chopped fruit in gelatin. The chopped
● Distinguish between sexual
fruit represents the specialized cells, and the gelatin represents
and asexual reproduction in
the mesohyl.
10A TAKS 2
sponges.
Sponge cells are not organized into tissues and organs. However,
they do have a key property of all animal cells—cell recognition. A
Key Terms
simple lab experiment can demonstrate that sponge cells can recogostia
nize other sponge cells. A living sponge can be passed through a fine
oscula
silk mesh, causing the individual cells to separate. On the other side
sessile
of the mesh, the individual sponge cells will recombine to form a
choanocyte
new sponge.
amoebocyte
Sponges have a body wall penetrated by tiny openings, or pores,
spongin
called ostia (AHS tee uh), through which water enters. The name of
spicule
the phylum, Porifera, refers to this system of pores. Sponges also
gemmule
have larger openings, or oscula ,
through which water exits. You
Figure 1 Sponge.
The small openings in
can see the many oscula of the
this sponge’s body
sponge shown in Figure 1. Sponges
are ostia. The larger
are also sessile (SEHS uhl). Early
openings are oscula.
in their lives, sponges attach themselves firmly to the sea bottom or
some other submerged surface,
like a rock or coral reef. They
remain there for life. Sponges can
have a diameter as small as 1 cm
(0.4 in.) or as large as 2 m (6.6 ft).
Most sponges are bag-shaped
and have a large internal cavity.
One or more oscula (singular,
osculum) are located in the top of
● Summarize the general
features of sponges.
8C

Evolutionary Milestone
1 Multicellularity
The bodies of all animals, including sponges (phylum Porifera), are
multicellular—made of many cells. Although the sponge is composed
of several different cell types, these cells show only a small degree of
coordination with each other.
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Figure 2 Sponge interior
Water enters the sponge through many small pores (ostia) in its body wall and
exits through the osculum, an opening at the top of the sponge.

Teach

Outgoing water
Osculum

Amoebocyte
Ostium

SKILL

Spicule
Mesohyl
Trapped
organism

Internal
cavity

Choanocyte

Nucleus

Incoming
water

BUILDER

Vocabulary Tell students that
the term Porifera literally means
“pore bearing”. Ask students
to find the derivatives of other
vocabulary words in this
section.
English Language
Learners

LS Verbal
Flagellum

Choanocyte

Food
vacuole

GENERAL

Work with students to help them
understand the relationship of the
two close-ups to the whole sponge
shown in Figure 2. Point out that in
the close-up on the left, the flagella
of the collar cells are extending into
the internal cavity of the sponge.
The close-up on the right shows
one collar cell. LS Visual Bio 5C

the body wall, as shown in Figure 2. Lining the internal cavity of a
sponge is a layer of flagellated cells called choanocytes (koh AN oh
siets), or collar cells. The flagella of these cells extend into the body
cavity. As the flagella beat, water is drawn in through the pores in
the body wall. The water is driven through the body cavity before it
exits through the osculum.
As sea water passes through the sponge’s body cavity, the collar
cells function as sieves. These cells trap plankton and other tiny
organisms in the small hairlike projections on the collar. The
trapped organisms are then pulled into the interior of the collar
cells, where they are digested intracellularly (within the cell). As sea
water leaves the sponge, wastes are carried away in it.
How do the other sponge cells, such as those in the body wall,
survive if the collar cells take in all of the food? The collar cells
release nutrients into the mesohyl where other specialized cells,
called amoebocytes (uh MEE boh siets), pick up the nutrients.
Amoebocytes are sponge cells that have irregular amoeba-like
shapes. They move about the mesohyl, supplying the rest of the
sponge’s cells with nutrients and carrying away their wastes.

INCLUSION

Strategies

GENERAL

• Attention Deficit Disorder
• Gifted and Talented

Protistan Ancestors
The choanocytes of sponges very closely resemble a kind of protist
called a choanoflagellate, shown in Figure 3. Ancient choanoflagellates are thought by many scientists to be the ancestors of sponges.
Other free-swimming colonial flagellates closely resemble sponge
larvae, however, and some scientists believe organisms similar to
these other flagellates were the true ancestors of sponges.

Using the Figure

Figure 3 Choanoflagellate.
Ancient choanoflagellates
similar to the one shown
above may be the ancestors
of sponges.

Have students write log entries
from an “Internet Deep-sea
Dive.” Entries in their log should
include the identification of different examples of invertebrates
seen on their dives, the classes
and scientific names of each of
the examples, and the characteristics that make each of the examples invertebrates. Additionally,
students may include locales of
the dives and equipment required
to make these deep-sea dives.
TAKS 2 Bio 8C
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did you know?
Carnivorous Sponges In 1994, scientists
discovered a carnivorous sponge living in a
marine cave near France. The previously
unknown species captures small crustaceans
and other animals. It traps its prey using filaments covered with spikes of silica. Small
animals become trapped in the filaments. Then
certain cells of the sponge migrate to the prey,
envelope it, and slowly digest it.
TAKS 2 Bio 8C; TAKS 3 Bio 7B

MATH
CONNECTION

Transparencies
TT Structure of a Sponge

Tell students that a sponge that is 10 cm tall
and 1 cm in diameter pumps 22.5 L of water
through its body every day. To give students an
idea of how much water this is, show them a
3 L bottle. Ask students to calculate the number of bottles it would take to hold the amount
of water circulated by a sponge in one day.
(22.5 L ⫼ 3 L/bottle ⫽ 7.5 bottles) Then ask
students to calculate the number of bottles it
would take to hold the amount of water that a
sponge circulates in a year. (22.5 L ⫻ 365
days/year ⫽ 8,212.5 L per year; 8,212.5 L ⫼
3 L/bottle ⫽ 2,737.5 bottles) LS Logical TAKS 1 Bio/IPC 2C, 2D
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Sponge Diversity

Teach, continued
continued
Real Life
Answer Bio 8B
Luffa sponges have a more symmetrical structure, exhibiting an
almost radial symmetry, and are
cylindrical. True sponges, however, are usually asymmetrical
and globular.

READING
SKILL

Real Life
What is a luffa sponge?
A luffa sponge really isn’t a
sponge at all but a gourd.
When dried, the
fibrous material
found in the
gourd forms a
“skeleton”
similar to that
of some sponges, and it
can be used for many of
the same purposes.
Comparing Structures
Obtain a natural sponge
and a luffa sponge, and
compare the nature of
their “skeletons.”
8B

BUILDER

Paired Summarizing Have
students read the information on
sponge skeletons to themselves.
Assign partners, and have one
student summarize aloud what
has been read while the other student listens. The listener should
point out inaccuracies and add
ideas that the other student left
out. Have students alternate roles
and repeat this process. Students
should work together during a
final clarification process. You
may want to pair ELL students
with native English
speakers.
English Language

Sponge Skeletons
To prevent the sponge from collapsing in on itself, the sponge body
is supported by a skeleton. A sponge’s skeleton, however, does not
have a fixed framework like a human skeleton does. Instead, the
skeletons of most sponges are composed of a resilient, flexible protein fiber called spongin . A few sponges have skeletons composed
of spicules. A spicule is a tiny needle composed of silica or calcium
carbonate. Some sponges contain both spongin and spicules. These
supporting structures are found throughout the mesohyl.
Taxonomists group sponges into three types based on the
composition of their skeletons. Calcareous sponges have spicules
composed of calcium carbonate. Glass sponges have spicules made
of silica. Demosponges contain spongin. In some species the spongin is reinforced with spicules of silica. The three classes of sponges
are shown in Figure 4.

Figure 4 Three types of sponges
Sponges have skeletons made of spicules, spongin, or both.
Calcareous sponge

Glass sponge

Demosponge

Learners

LS Verbal

Teaching Tip

GENERAL

Charting Invertebrates Have
students make a Graphic Organizer
similar to the one at the bottom of
this page. Tell them to only fill in
the empty cells in the row labeled
Sponges. Tell students that they will
fill in the other rows as they learn
about the simple invertebrates in
Sections 2 and 3. LS Visual
TAKS 2 Bio 10A
pp. 620–621
Student Edition
TAKS Obj 1 Bio/IPC 2C
TAKS Obj 2 Bio 6D
TAKS Obj 2 Bio 8C
TAKS Obj 2 Bio 10A
TAKS Obj 3 Bio 7B
TEKS Bio 3E, 5B, 6D, 7B, 8B, 8C, 10A
TEKS Bio/IPC 2C
Teacher Edition
TAKS Obj 1 Bio/IPC 2C
TAKS Obj 2 Bio 6D, 8C, 10A
TAKS Obj 3 Bio 7B
TEKS Bio 3E, 5B, 6D, 7B, 8C, 10A
TEKS Bio/IPC 2C
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As any snorkeler can tell you, brilliantly colored sponges abound in
warm, shallow sea waters. Other marine sponges live at great
depths, and a few species even live in fresh water. Rather than being
a simple baglike shape, the body wall of some sponges, such as the
azure vase sponge on the first page of this chapter, may contain hundreds of folds that are sometimes visible as fingerlike projections.
These folds increase a sponge’s size and surface area.

Magnification: 2403ⴛ

Magnification: 203ⴛ
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Graphic Organizer
Use this graphic organizer with
Teaching Tip on this page.
Animal group
Sponges

Cnidarians
Flatworms
Roundworms

Chapter 28 • Simple Invertebrates

Lifestyle
Sessile
filter feeders

Structures/functions
Amoebocytes / carry food and wastes
Spicules / support and protection
Spongin / support

Magnification: 153ⴛ

Reproduction
Sponges can reproduce asexually. A remarkable property of sponges
is that they regenerate when they are cut into pieces. Each bit of
sponge, however small, will grow into a complete new sponge. As you
might suspect, sponges frequently reproduce by shedding fragments,
each of which develops into a new individual. Sponges also reproduce by budding. A third form of asexual reproduction occurs in
some freshwater sponges. When living conditions become harsh (cold
or very dry), some freshwater sponges form gemmules (JEHM
yools), clusters of amoebocytes
encased in protective coats. Sealed
Figure 5 Sexual reproduction in sponges
in with ample food, the cells surIn most species of sponges, sperm from one sponge
vive even if the rest of the sponge
fertilize eggs from another sponge.
dies. When conditions improve, the
Larva
Egg
cells grow into a new sponge.
cell
Sexual reproduction is also
common among sponges. Most
sponges are hermaphrodites,
meaning they produce both eggs
and sperm. Since eggs and sperm
are produced at different times,
Freeswimming
self-fertilization is avoided. In
Sperm
larva
most species of sponges, sperm
cell
cells from one sponge enter
Sperm
another sponge through its pores,
cells
as shown in Figure 5. Collar cells
on the receiving sponge’s interior
pass the sperm into the mesohyl,
New
where the egg cells reside, and fersponge
tilization occurs. The fertilized
eggs develop into larvae and leave
the sponge. After a brief freeswimming stage, the larvae attach
themselves to an object and
develop into new sponges.

Group Activity
Gemmule Survival Pods
Survival pods have been used for
submarines. Ask students what a
properly equipped survival pod
should contain. (water, food,
oxygen, the means to get rid of
waste, protection from the outside
environment) List suggestions on
the board. Ask students to work in
pairs to take each item and suggest
how a gemmule meets that need.
(water stored or gained by osmosis,
stored food, oxygen gained by diffusion, the means to get rid of waste by
the amoebocytes, protection by the
protective coat) LS Verbal
TAKS 2 Bio 10A

Transparencies
TT Sexual Reproduction in Sponges

Close
Reteaching
Show students a diagram of a
sponge. Provide them with labels
bearing the names of sponge cells
and structures. Have students place
the labels on the diagram. LS Visual

Section 1 Review
Draw a simple sketch of a sponge body plan,

Critical Thinking Forming Hypotheses

and label all the parts you include.

What advantage might there be to a free7B
swimming larval stage in sponges?

2C 3E 8C

Summarize how a sponge feeds and distributes

nutrients.

10A

Describe the three types of sponge

skeletons.

Critical Thinking Determining Factual
Accuracy Evaluate this statement: Sponges have

two cell layers, mesoglea and collar cells.

5B

6D 10A

Compare asexual and sexual reproduction

in sponges.

Quiz

10A

TAKS Test Prep What is one function of
choanocytes in a sponge?
10A
A supporting the body C distributing nutrients
B fertilizing eggs
D circulating water
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Answers to Section Review
1. Sketches will vary but should include the labels
in Figure 2.
TAKS 1 Bio/IPC 2C; TAKS 2 Bio 8C; Bio 3E

2. A sponge’s collar cells trap small organisms. The
cells digest the organisms and release nutrients
into the mesoglea, where amoebocytes distribute the nutrients to other cells. TAKS 2 Bio 10A
3. Calcareous sponges have skeletons with calcium carbonate spicules. Glass sponges have
silica spicules. Demosponges have spongin.
TAKS 2 Bio 6D (grade 10 only); TAKS 2 Bio 10A

4. Sponges reproduce asexually by budding. Some
freshwater sponges reproduce by forming gemmules. Sponges reproduce sexually by fertilizing

other sponges. Sperm enters a sponge through
the pores and passes into the mesoglea, where
fertilization of the eggs occurs. TAKS 2 Bio 10A
5. Free-swimming larvae can colonize new areas.
TAKS 3 Bio 7B

6. This statement is false. The mesoglea is not a
cell layer; it is a gel-like substance that has cells
embedded in it. Bio 5B
7.
A. Incorrect. Spicules and sponging fibers support the body. B. Incorrect.
Fertilized eggs grow into sponges. C. Incorrect.
Amoebocytes distribute nutrients. D. Correct.
The flagella of choanocytes circulate water.

GENERAL

1. Name the two main cell types
found in porifera. (choanocytes
and amoebocytes)
2. Describe how water is circulated
in the sponge and why this is
important. (Choanocytes circulate
the water using their flagella,
which brings in water carrying
food and oxygen and eliminates
water carrying waste products.)

Alternative
Assessment

GENERAL

Have students draw a diagram of a
sponge and label its different cells
and structures. Tell students to be
certain to include egg and sperm
cells in their diagram and indicate
how sperm enter the sponge.
Students should add arrows to
show the path water takes as it
flows through the sponge. LS Visual
TAKS 2 Bio 10A

TAKS 2 Bio 10A
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