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5 Aquatic 
Ecosystems

Objectives
After completing the lesson, students will be 
able to
E.2.5.1 Name and describe the two major 
types of aquatic ecosystems.
E.2.5.2 Describe how organisms are 
adapted to each of the aquatic habitats.

Target Reading Skill
Outlining Explain that using an outline 
format helps organize information by main 
topic, subtopic, and details.

Answers 
Aquatic Ecosystems

I. Freshwater ecosystems
A. Streams and rivers
B. Ponds and lakes

II. Marine ecosystems
A. Intertidal zone
B. Neritic zone
C. Open ocean

Teaching Resources

• Transparency E21

Preteach

Build Background 
Knowledge
Identifying Aquatic Ecosystems
Ask: Can you name any aquatic ecosystems 
in which organisms live in and around 
water? (Students will likely name ponds and 
lakes; rivers, creeks or streams; bays and 
sounds; and open oceans.) What is an 
important difference between marine 
ecosystems and ponds or rivers? (Marine 
ecosystems are saltwater ecosystems; ponds, 
lakes, and rivers are freshwater ecosystems.)

L2

Skills Focus Observing

Materials none

Time 15 minutes

Tips Start the exercise as a class 
discussion, and then allow students to 
complete the activity in pairs.

L1 Expected Outcome Students should 
describe how the duck feeds, floats, swims, 
and stays warm and dry.

Think It Over Likely answers: The bill is 
sturdy and shovel-shaped so that the bird 
can scoop up water and grab small water 
organisms; feathers resist water and keep 
the bird warm.

5 Aquatic Ecosystems

Where Does It Live?
1. The organism in the photo lives in a 

pond. Look carefully at its body.
2. Think about how the organism 

might move around and how it might eat.

Think It Over
Observing Make a list of the organism’s features that might 
help it survive in its habitat. For each feature, describe how it is 
suited to its function.

Reading Preview
Key Concept
• What are the two major types of 

aquatic ecosystems?

Key Terms
• estuary   • intertidal zone   
• neritic zone   

Target Reading Skill
Outlining As you read, make an 
outline about the different types 
of aquatic ecosystems. Use the red 
headings for the main ideas and 
the blue headings for the 
supporting ideas. No worldwide expedition could be complete without explor-

ing Earth’s waters. Since almost three quarters of Earth’s sur-
face is covered with water, don’t be surprised at how much
there is to see. Many living things make their homes in and
near the water. Your travels will take you to two types of
aquatic, or water-based, ecosystems: freshwater ecosystems
and marine (or saltwater) ecosystems.

All aquatic ecosystems are affected by the same abiotic fac-
tors: sunlight, temperature, oxygen, and salt content. Sunlight
is an especially important factor in aquatic ecosystems. Sun-
light is necessary for photosynthesis in the water just as it is on
land. However, because water absorbs sunlight, there is only
enough light for photosynthesis near the surface or in shallow
water. The most common producers in aquatic ecosystems are
algae rather than plants.

FIGURE 21
A River Ecosystem
Streams and rivers are freshwater 
ecosystems in which the water 
flows in a current. The bear and 
gulls are enjoying the plentiful 
supply of fish in this river.  

I. Freshwater ecosystems

   A. Streams and rivers

   B.

II. Marine ecosystems

   A.

Aquatic Ecosystems
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Differentiated Instruction

Instruct

Freshwater Ecosystems

Teach Key Concepts
Classifying Freshwater Habitats
Focus Tell students that freshwater 
ecosystems are classified as lakes and ponds 
or rivers and streams, but these ecosystems 
include a variety of habitats.

 

Teach

 

Have students describe the 
ecosystems shown in Figures 21 and 22. 
Ask: 

 

Which habitats would you find in 
a lake ecosystem?

 

 (Shoreline, shallow water 
near shore, deep water away from shore, 
bottom of the lake, and water surface)

 

 Remind 
students that organisms must be adapted to 
their habitat. Ask: 

 

What adaptations does a 
fish have that allow it to live in lake water? 

 

(Gills for breathing oxygen in water; fins, 
a tail, and a streamlined body shape for 
swimming; scales for insulation and 
protection)

 

Apply

 

Ask: 

 

What adaptations do animals 
have that live in fast-moving mountain 
streams?

 

 (Hooks or suckers to cling to rocks; 
streamlined body shapes)

 

  

 

learning 
modality: verbal

 

Independent Practice
Teaching Resources

 

•

 

Guided Reading and Study Worksheet: 

 

Aquatic Ecosystems

 

 

 

Student Edition on Audio CD

L2

L2

 

Less Proficient Readers

 

Identifying Main Ideas and Details

 

 
Students who need additional review of 
freshwater ecosystems can create their own 
game. Group students, have them reread,  
and ask them to prepare two sketches, 
one of a pond or lake and one of a 
river or stream. Either provide cards with 
terms from this text passage, or allow 
groups to prepare the cards. Students 

L1

 

should take turns picking a card and 
placing it on the appropriate drawing, the 
pond or lake or the river or stream. 

 

(Terms 
for pond/lake: standing water, algae as 
producers, turtles, dragonflies, snails, frogs, 
catfish, sunfish; terms for river/lake: cold, 
clear, strong current, trout, hooks and 
suckers, streamlined bodies, few plants or 
algae)

 

  

 

learning modality: kinesthetic

Monitor Progress L2

 

Oral Presentation

 

Call on various students 
to each choose one freshwater biome, 
identify one specific habitat in that biome, 
and name at least three organisms found in 
that habitat.

 

Answers

 

Figure 22

 

It has long legs for wading and 
a sharp beak and flexible neck for preying 
upon fish.

 

Temperature of the water 
and speed of the current

Freshwater Ecosystems
Even though most of Earth’s surface is covered with
water, only a tiny fraction is fresh water. Freshwater eco-
systems include streams, rivers, ponds, and lakes. On
this part of your expedition, you’ll find that freshwater
ecosystems provide habitats for an amazing variety of
organisms, from microscopic algae to huge bears.

Streams and Rivers  Your first stop is a moun-
tain stream. Where the stream begins, the cold,
clear water flows rapidly. Animals that live here
are adapted to the strong current. For example,
insects and other small animals have hooks or
suckers that help them cling to rocks. Trout have
streamlined bodies that allow them to swim despite
the rushing water. Few plants or algae can grow in this
fast-moving water. Instead, first-level consumers rely on
leaves and seeds that fall into the stream.

As the stream flows along, other streams join it. The
current slows, and the water becomes cloudy with soil.
The slower-moving water is warmer and contains less
oxygen. This larger stream might now be called a river.
Different organisms are adapted to life in a river. Plants
take root among the pebbles on the river bottom. These
producers provide food for young insects and homes
for frogs and their tadpoles. These consumers, in turn,
provide food for many larger consumers.

Ponds and Lakes Your next stop is a pond. Ponds
and lakes are bodies of standing, or still, fresh water.
Lakes are generally larger and deeper than ponds. Ponds
are often shallow enough that sunlight can reach the
bottom even in the center of the pond, allowing plants to
grow there. In large ponds and most lakes, however,
algae floating at the surface are the major producers.

Many animals are adapted for life in the still water.
Along the shore of the pond, you observe dragonflies,
turtles, snails, and frogs. Sunfish live in the open water,
feeding on insects and algae from the surface. Scaven-
gers such as catfish live near the pond bottom. Bacteria
and other decomposers also feed on the remains of
other organisms.

What are two abiotic factors that affect 
organisms in a stream?

Tricolored heron  

FIGURE 22
A Pond Ecosystem
Ponds and lakes are freshwater 
ecosystems characterized by still 
water. Pickerelweed and herons 
are typical pond organisms.
Interpreting Photographs  How is 
the heron well-suited to its 
aquatic environment?
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Marine Ecosystems

Teach Key Concepts
Comparing Marine Habitats
Focus Remind students that a major 
difference between freshwater and marine 
ecosystems is that marine ecosystems are 
based on salt water. 

Teach Use Figure 23 to describe the 
differences and similarities between marine 
habitats in location, water depth, amount of 
salt in water, organisms, and sunlight. Ask: 
How are an estuary and the intertidal zone 
different? (Different organisms live in them; 
the water in the intertidal zone is saltier than 
the water in an estuary; the estuary has few 
waves.) How are an estuary and the 
intertidal zone alike? (In both, the land is 
sometimes covered with water and at other 
times exposed to the air and sunlight.)

Apply Ask: Do you think estuaries are 
affected by ocean tides? (Yes; mudflats there 
are exposed during low tide and covered 
during high tide.) learning modality: 
verbal

Inferring Coral Structure

Materials coral

Time 10 minutes

Focus Ask students if a coral is a plant or 
animal. (Animal)

Teach Provide samples of different types 
of coral for students to examine. Visually 
impaired students can closely examine the 
coral by feeling it.Emphasize that these 
pieces of coral are not the coral animals, 
which are soft, but the structures they 
produced and left behind when they died. 
Ask: Where do you think the coral animals 
lived? (Inside the tiny holes)

Apply Ask: How do you think this hard 
structure helps coral animals survive? (It 
provides protection for the animals’ soft bodies 
and also anchors them to the ocean floor.) 
learning modality: visual

L2

L1

Open-ocean zone 

Surface
zone

Deep
zone

Open-ocean zone
Neritic zone

Intertidal
zone

Marine Ecosystems
The expedition now heads to the coast to explore some marine
ecosystems. On your way, you’ll pass through an estuary. An
estuary (ES choo ehr ee), is found where the fresh water of a
river meets the salt water of the ocean. Algae and plants such as
marsh grasses provide food and shelter for numerous animals,
including crabs, worms, clams, and fish. Many animals use the
calm waters of estuaries for breeding grounds.

Intertidal Zone Next, you take a walk along the rocky
shoreline. Here, between the highest high-tide line and the
lowest low-tide line, is the intertidal zone. Organisms here
must be able to survive pounding waves and the sudden
changes in water levels and temperature that occur with high
and low tides. You observe animals such as barnacles and sea
stars clinging to the rocks. Others, such as clams and crabs,
burrow in the sand.

Neritic Zone Now it’s time to set out to sea. The edge of a
continent extends into the ocean for a short distance, like a
shelf. Below the low-tide line is a region of shallow water called
the neritic zone (nuh RIT ik), which extends over the conti-
nental shelf.

Because sunlight passes through the shallow water of the
neritic zone, photosynthesis can occur. As a result, this zone is
particularly rich in living things. Many large schools of fish,
such as sardines, feed on algae. In warm ocean waters, coral
reefs may form. Coral reefs provide living homes to a wide
variety of other organisms.

FIGURE 23

Marine Ecosystems
The ocean is home to a number of different 
ecosystems. Factors such as water temperature 
and the amount of sunlight determine what 
types of organisms can live in each zone.



For: Links on aquatic 
ecosystems
Visit: www.SciLinks.org
Web Code: scn-0525

Download a worksheet that will guide students’ review 
of Internet resources on aquatic ecosystems.

Monitor Progress L2

The surface zone and the 
deep zone

Assess

Reviewing Key Concepts
1.  a. Freshwater and marine ecosystems  
b. Whether or not an aquatic ecosystem 
receives sunlight determines if it can support 
producers.  c. No, because no sunlight can 
reach the bottom, but there would be 
bacteria and scavengers

Reteach
Divide students into groups and assign each 
group one of the freshwater and marine 
ecosystems covered. Have the groups interact 
to review the topics, either by offering 
presentations or by preparing questions for a 
verbal quiz game.

Performance Assessment
Drawing Have each student draw a 
diagram showing the ocean’s four zones 
and label each zone with its name, 
without referring to Figure 23. 
Students can save their drawings in 
their portfolios.

Teaching Resources

• Section Summary: Aquatic Ecosystems
• Review and Reinforce: Aquatic Ecosystems
• Enrich: Aquatic Ecosystems

L1

Aquatic Photos         Remind students 
of the type of information to consider in 
comparing the ecosystems: salty water 
or fresh water, amount of available 
sunlight, still or moving water, affected 
or not affected by tides, common food 
resources, types of organisms, 
adaptations of organisms, and so on.

L1 Keep Students on Track Monitor 
students as they analyze the data they have 
collected, compare results in the two 
chambers, and draw a conclusion about the 
effect of the variable they investigated. 
Remind students that the report can be in 
the form of a written summary, a poster, or 
some other product they can share with 
the class.

L2

Neritic zone

Intertidal
zone

The Open Ocean Out in the open ocean, light penetrates
only to a depth of a few hundred meters. Algae carry out pho-
tosynthesis in this region of the open ocean, which is known as
the surface zone. Marine animals, such as tuna, swordfish, and
some whales, depend on the algae for food.

The deep zone is located below the surface zone. The deep
zone is almost totally dark. Most animals in this zone feed on the
remains of organisms that sink down from the surface zone. The
deepest parts of the deep zone are home to bizarre-looking ani-
mals, such as giant squid whose eyes glow in the dark.

What two zones make up the open ocean?

Section 5 Assessment

Target Reading Skill  Outlining Use the 
information in your outline about aquatic 
ecosystems to help you answer the questions 
below.

Reviewing Key Concepts
1. a. Reviewing Name two major types of aquatic 

ecosystems.
b. Explaining Why is sunlight an important 

abiotic factor in all aquatic ecosystems?
c. Predicting  Would you expect to find many 

organisms living at the bottom of a deep lake? 
Explain.

5

Aquatic Photos Find photos of two different 
aquatic ecosystems. Take notes on the 
similarities and differences between the 
ecosystems and the organisms that live in 
them. Then explain those characteristics to a 
family member.

For: Links on aquatic ecosystems
Visit: www.SciLinks.org
Web Code: scn-0525
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http://www.scilinks.org/fromoutside.asp?sciLINKSNumber=scn-0525
http://www.scilinks.org/fromoutside.asp?sciLINKSNumber=scn-0525


Change in a Tiny 
Community

Prepare for Inquiry
Key Concept
The types of organisms that predominate in 
a community change over time.

Skills Objectives
 After this lab, students will be able to
• make and observe a model of a 

microscopic pond community
• compare and contrast the types of 

organisms and the sizes of the populations 
present in the community at intervals

• conclude that the predominance of 
various populations changed during the 
observation period

Prep Time 45 minutes

Class Time Day 1, set up 
community: 15 minutes; Days 3, 6, and 9, 
examine community: 20 minutes daily

Advance Planning 
• The day before students will begin the lab, 

prepare a hay solution by adding a small 
amount of hay for each liter of hot water. 
Let the hay soak overnight, and then use a 
strainer to remove it from the solution.

• Collect a sample of pond water.
• Collect enough clean baby-food jars to 

provide one for each student or group.
• Collect field guides and other sources 

showing microscopic organisms found 
in ponds

Safety
Make sure students handle the 
slide and coverslip carefully and 
wash their hands each time they 

handle the jar and solution. Review the 
safety guidelines in Appendix A. Follow the 
guidelines for the recommended safe 
disposal of bacteria cultures.

Teaching Resources

• Lab Worksheet: Change in a Tiny 
Community

L3

Guide Inquiry
Invitation
Focus students’ attention on the illustrations 
of microorganisms and ask: Have you ever 
seen organisms like these before? Where? 
(Answers will depend on students’ prior 
experience. If they have not observed living 
microorganisms, they may have at least seen 
photographs or drawings.) Tell students that 
in this activity they will observe microscopic  
pond organisms.

Introducing the Procedure 
• Review all procedures related to the 

correct and safe handling of slides, 
coverslips, and microscopes. If students 
have not prepared slides or used a 
microscope before, demonstrate these 
procedures.

• Introduce or review the guidelines for 
making scientific drawings: the drawings 
should be as realistic and accurate as 
possible, labeled appropriately, and drawn 
to scale.

Paramecium Daphnia Spirogyra

Change in a Tiny Community

Problem
How does a pond community change over time?

Skills Focus
observing, classifying 

Materials
• hay solution
• pond water
• small baby-food jar
• wax pencil
• plastic dropper
• microscope slide
• coverslip
• microscope

Procedure
1. Use a wax pencil to label a small jar with 

your name.

2. Fill the jar about three-fourths full with hay 
solution. Add pond water until the jar is 
nearly full. Examine the mixture, and record 
your observations in your notebook.

3. Place the jar in a safe location out of direct 
sunlight where it will remain undisturbed. 
Always wash your hands thoroughly with 
soap after handling the jar or its contents.

4. After two days, examine the contents of the 
jar, and record your observations.

5. Use a plastic dropper to collect a few drops 
from the surface of the solution in the jar. 
Make a slide following the procedures in the 
box at the right. CAUTION: Slides and cover-
slips are fragile, and their edges are sharp. 
Handle them carefully.

6. Examine the slide under a microscope, using 
both low and high power and following the 
procedures in the box at the right. Draw 
each type of organism you observe. Estimate 
the number of each type in your sample. The 
illustration below shows some of the organ-
isms you might see.

7. Repeat Steps 5 and 6 with a drop of solution 
taken from the side of the jar beneath the 
surface.

8. Repeat Steps 5 and 6 with a drop of solution 
taken from the bottom of the jar. When you 
are finished, follow your teacher’s directions 
about cleaning up.

9. After 3 days, repeat Steps 5 through 8.

10. After 3 more days, repeat Steps 5 through 8 
again. Then follow your teacher’s directions 
for returning the solution.
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Analyze and Conclude 
1. Students can usually expect to see a 
variety of microorganisms, including the 
three pictured.
2. The solution may have become cloudy. 
Small protists appeared, followed by larger 
protists, such as green algae, paramecia, and 
amoebas. Water fleas and rotifers were 
visible later.
3. Abiotic factors include amount of light, 
water temperature, and available space. 
Biotic factors include predation of some 
organisms by other organisms. As smaller 
organisms multiplied, they provided food 
for larger organisms, which then increased 
in numbers.
4. The organisms were already in the hay 
solution or pond water, are offspring of 
those original organisms, or developed 
from fertilized eggs in the hay solution or 
pond water.
5. Student answers might explain that 
adequate nutrients and abiotic conditions 
must first be present to support producers, 
then enough producers must multiply and 
produce enough food to support consumers, 
and so on. Students may also refer to 
succession.

Extend Inquiry
Design an Experiment Possible changes in 
abiotic factors include keeping the jar in a 
slightly warmer or cooler place or exposing it 
to more or less light, Changes in biotic 
factors include varying the amounts of hay 
solution and pond water (the sources of 
organisms) or adding a specific population 
of producers or consumers to the 
community.

Expected Outcome
In general, large populations of smaller 
organisms such as bacteria and tiny protists 
will be present early in the exercise, whereas 
populations of larger protists and tiny 
animals will increase toward the end of the 
exercise.

A. Place one drop of the solution to be exam-
ined in the middle of a microscope slide. 
Place one edge of a coverslip at the edge of 
the drop, as shown in the photo. Gently 
lower the coverslip over the drop. Try not to 
trap any air bubbles.

B. Place the slide on the stage of a microscope 
so the drop is over the opening in the stage. 
Adjust the stage clips to hold the slide.

C. Look from the side of the microscope, and 
use the coarse adjustment knob to move the 
low-power objective close to, but not touch-
ing, the coverslip.

D. Look through the eyepiece, and use the 
coarse adjustment knob to raise the body 
tube and bring the slide into view. Use the 
fine adjustment knob to bring the slide 
into focus.

E. To view the slide under high power, look 
from the side of the microscope, and revolve 
the nosepiece until the high-power objective 
clicks into place just over, but not touching, 
the slide.

F. While you are looking through the eyepiece, 
use the fine adjustment knob to bring the 
slide into focus.

Analyze and Conclude
1. Classifying Identify as many of the organ-

isms you observed as possible. Use the dia-
grams on the facing page and any other 
resources your teacher provides.

2. Observing How did the community change 
over the period of time that you made your 
observations?

3. Inferring What biotic and abiotic factors 
may have influenced the changes in this 
community? Explain.

4. Developing Hypotheses Where did the 
organisms you observed in the jar come 
from?

5. Communicating Based on what you have 
observed in this lab, write a paragraph that 
explains why ecosystems change gradually 
over time. Be sure to discuss the important 
factors that lead to changes in ecosystems.

Design an Experiment
Write a hypothesis about what would happen if 
you changed one biotic or abiotic factor in this 
activity. Design a plan to test your hypothesis. 
Obtain your teacher’s permission before carrying 
out your investigation.

Making and Viewing a Slide


