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6. Set up a distribution station with the
materials needed for the activity. Each
team of four will need an aquarium, a
bag of sand, some spring water, a petri
dish, and two pieces of masking tape.
You will need a dip net to transfer the
platys from the shipping container to
the aquariums.

All teams will receive one pond lily bulb
and some algae, anacharis, and
duckweed.

Half of the teams will receive daphnia,
damselfly nymphs, and pond snails; the
other half will receive platys and pond
snails (see Figure 4-1). (Note that the
platys and daphnia must be kept
separate, as the fish will quickly eat all
of the daphnia, leaving none for study.)

Set aside half of the daphnia in a
plastic container filled with spring
water. They will be used throughout the
module, both as food for the damselfly
nymphs and for individual study. Feed
the daphnia by adding several
droppersful of algae water to their
container every day.

Keep all other extra organisms in a
spare aquarium. Feed the fish a pinch
of fish food every few days. Remove any
food not eaten within 15 minutes.

daphnia
damselfly nymphs

algae
Anacharis
duckweed
pond lily bulb
pond snails

Figure 4-1. Who gets what.
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Background Information

A group of organisms of the same species
living in the same general area make up a
population. A population is defined in terms
of time and space, as well as type of
organism. One may, for example, refer to
the population of moose in Maine in 1994,
or the population of mosquitoes living near
a swamp during a particular summer.

A population does not live independently,
however. Every population, whether moose
or mosquitoes, oak trees or algae, interacts
with other populations. A community is an
interacting group of populations in a
common location.

In this activity, the students will create a
community made up of various pond water
populations in the environment of the
aquarium—in other words, an ecosystem.

Name Activity Sheet 4, Part B

Building a Pond Ecosystem

Draw a picture of your team'’s completed aquarium. Include plants and animals as
well as nonliving features. Identify the various populations in your aquarium
community.

How is your aquarium like a pond?

They are both ecosystems. They contain similar types
of organisms and share some of the same nonliving
features.

How is your aquarium different from a pond?
The size and variety of populations in a pond are much
greater. The size of the nonliving features is also much
bigger in a pond. As such, the pond contains more
habitats than an aquarium. Also, ponds occur naturally.
Aquariums are artificial.
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Teaching Suggestions

Additional Information

If the students have not noticed the
materials set out for establishing the
aquariums, point them out. Then write the
word aquarium on the board and ask, Who
can tell me what an aquarium is?

Ask, What is the purpose of setting up an
aquarium in the classroom?

Ask, What materials do you think you will
need in order to set up an aquarium®? As

the students answer, list their suggestions
on the board.

Materials Needed for
an Aquarium

clear container
. water

1.
2
3. sand
4. plants that live in water

B. animals that live in water

Figure 4-2. Materials for building an aquarium.

A water-filled container in which fish and other
aquatic animals and plants live.

Students may mention that they could use an
aquarium to study pond life.

Answers will vary, but the students should mention a
clear container (the aquarium itself), sand, water,
and plants and animals that live in water. They may
also propose other materials that they saw at the
pond, such as rocks. Show them any materials they
have not mentioned.

Distribute a copy of Activity Sheet 4, Parts A
and B, to each student. Divide the class into
teams of four, and give each team an
aquarium, a petri dish, a bag of sand
(rinsed in spring water), a pond lily bulb,
and two pieces of masking tape.

Instruct the students to follow the
directions on Activity Sheet 4, Part A, to
construct their aquariums.

When they are finished, have each group
affix a masking tape label with their names
on it to the outside of the aquarium.

© Delta Education LLC. All rights reserved.

Do not tell the students what the bulb is; let them
speculate. However, make sure that they plant it with
the pointed end up.

Note: Do not let students use limestone or
shells to decorate their aquariums, as the
chemical composition of these items will
throw off the pH of the water and harm
the living organisms.

Activity 4 Building a Fond Ecosystem 29

Yad Delta Education

...because children learn by doing.®

Place your order by calling us toll-free 1-800-442-5444




From DSM II: Pond Life © Delta Education Actual page size: 8.5" x 11"

Have each team fill its aquarium with spring
water to within 3 cm (about 1.2 in.) of the

top. In one corner of the aquarium, have

them mark the water level with a piece of
masking tape.

Figure 4-3. The aquarium setup.

Distribute the water plants to each team, Again, do not tell the students the names of the
placing them in the petri dishes. Have the plante. In later activities, they will attempt to identify
students add these to their aquariums. all the organisms in their aquariums.
Ask, Is your pond system complete? The students will probably realize the system is
What else is needed? incomplete without animals.
Without telling students the names of the Rinse the pond snails in spring water before adding
animals, distribute daphnia, damselfly them to the aquariums. Remove the platys from their
nymphs, and pond snails to half of the shipping water using a dip net, and transfer them
teams, and platys and pond snails to the directly to the aquariums. Dump the shipping water
other half. down the drain.
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Give the students time to observe their
aquariums and those of the other teams.
Tell them to draw a picture of their
completed aquariums on Activity Sheet 4,
Part B.

When they are finished, write the word
population on the board. Ask a volunteer to
try to define the term.

Ask, How many different populations are
in the aquariums?

A group of one kind of organism living in the same
area at a given point in time makes up a population.

In all, students should be able to count three plant
populations and four animal populations in the
aquariums. (They should not include the bulbs in their
count. Within a single aquarium, this plant cannot be
considered a population because a population must
interact; in other words, there must be more than one
in order to be a population.)

Write the word community on the board. Tell
the students that a community is different
from both an ecosystem and a population.
Ask a volunteer to try to define it. Ask, How
can the term community be used in
relation to the pond? In relation to the
aquarium?

A community is an interacting group of populations in
a common location. A pond contains a community
made up of many populations that occupy its various
habitats. The aquarium contains a community made
up of only a few different populations.

In random order, write the terms organism,
population, community, and ecosystem on
the board. Invite a volunteer to come to the
board and number the terms in order of
increasing complexity.

Ask, In the context of a pond, what does
each of these terms describe? In the
context of an aquarium?

The words should be numbered: 1 = organism,
2 = population, 3 = community, and 4 = ecosystem.

An organism in the pond might be an individual plant,
such as a grass or an algae, or an animal, such as a
frog or a snail. In the aquarium, it would be any one of
the plants or animals that the students put in. A
population could be all of one kind of organism. A
community would be all the populations of plants and
animals in the pond (or aquarium). An ecosystem
would be the community plus the surrounding
environment—in other words, the entire pond or the
entire aquarium.

Ask the students to recall their visit to the
pond. Ask, What were the habitats that
you identified there?

Ask, What habitats can you identify in
the aquarium?

© Delta Education LLC. All rights reserved.

The pond habitats included the surface of the water,
the air above the water, the open water, the bottom
of the pond, and the shallow water along the edges.

The aquarium habitats include the surface of the

water, the open water, the sand at the bottom, and
the walls of the aquarium.
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Ask, What nonliving things are in the
aquariums? List the students’ answers on
the board.

Ask, What are some ways in which living
things in the aquarium interact with
these nonliving things?

Remind students that the definition of an
ecosystem is a group of living things and the
environment in which they live and interact
with one another, and with the nonliving
things in their environment.

The nonliving things are water, sand, the aquarium
containers themselves, and any other materials, such
as stones, that the students may have added.

Answers will vary. Students may have observed the
shails crawling on the sides of the aquarium or
resting in the sand. They may mention that the fish
swim in the water.

Encourage a discussion to compare the
ecosystem of the pond with the ecosystem of
the aquarium. Ask students to use the
terms organisms, populations, communities,
and habitats and to mention nonliving
features of the environment as well as living
features when they make their comparisons.
Tell them to record their ideas at the bottom
of Activity Sheet 4, Part B.

Students should state that both ecosystems have
similar types of organisms and some similarities in
the nonliving features of their environment. However,
the size and variety of the populations are much
greater in the pond ecosystem. Also, the size of the
nonliving features differs. As a result, the pond
contains more habitats than the aquarium. Both
ecosystems contain communities, but of different
sizes and complexities. If students do not mention it,
point out that their aquarium ecosystem was
purposefully constructed, whereas the pond
ecosystem occurs naturally.

Place the aquariums (including the spare
aquarium and the container of daphnia)
together in the area that you have set aside
for them. Set up the aquarium light so that
it shines over all of the aquariums.

Students may wonder why a light is needed for the
aquariums. Explain that the green plants in the
aquariums require light in order to make food.
Remember, however, that a light source also gives off
heat that can build up inside the aquarium container.

To determine if an aquarium is becoming too warm,
touch the back of your hand to the outside wall. If it
feels uncomfortably warm, the aquarium has become
overheated. Move the aquarium to a cooler place or
raise the light away from the aquarium. There is an
optimal temperature for each organism. However,
none of the organisms supplied with this module will
be harmed if you keep the temperature of the
aquariums between 10°C and 25°C (between BO°F and
E0°F).
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Reinforcement

Cut out different-sized circles from colored one Population. Cut out a lot of tiny ones
construction paper. Use a different size for and label them O for organism. Have a

each color. Cut out a large one and label it group of students arrange the smaller
Ecosystem. Cut out a slightly smaller one circles of paper on top of the larger ones to
and label it Community. Cut out several represent the increasing levels of complexity
medium-sized ones and label them Habitat. in an ecosystem.

Cut out a dozen smaller ones and label each

Cleanup

Rinse the petri dishes and the dip net, allow C
them to air-dry, and return them to the kit.
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Connections

Science Extension

Ask students to begin identifying and
obtaining science textbooks, library books,
and other resources to use for their
research on pond organisms. Books listed in
the References and Resources section at the
end of this guide may be particularly
helpful.

Have students begin their research with
birds and mammals, including any they
may have observed on their trip to a pond
and others such as those listed below. Make
sure students understand that many birds
and mammals do not actually live in the
pond but depend on it for food and water
and thus are regular visitors.

beaver marsh wren

bittern moose

deer muskrat

ducks raccoon

geese red-winged blackbird
heron star-nosed mole
kingfisher water shrew

Identify another type of ecosystem besides a
pond—for example, a forest, a saltmarsh, a
meadow, or a desert—and ask students to
identify the living and nonliving things in
the ecosystem. List students’ suggestions on
the board. Then ask them to identify the
organisms, populations, habitats, and
communities in the ecosystem. Circle and
label these groupings on the board. Then
ask students to identify another type of
ecosystem, and repeat the procedure.

Science and the Arts

Have students add pictures of birds and
mammals to the bulletin board display of a
pond ecosystem. Since birds and mammals
are generally much larger than other types
of organisms found in or around a pond,
suggest that students place them in the
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background or to the side, to leave room for
smaller organisms that will be added to the
display in later activities. Encourage
students to use their imagination and
creativity in devising ways to incorporate
these larger animals into the display. For
example, instead of placing drawings of
birds directly on the surface of the bulletin
board, students could suspend them from
thread taped to the ceiling or tape them to
sturdy wires attached to the bulletin board.

Science, Technology, and Society

If there is an aquarium in your area,
arrange a class visit or ask an aquarium
staff member—someone from the
department responsible for educational
programs—to visit the classroom. As an
alternative, ask the owner or manager of a
pet store that sells tropical fish to speak to
the class. Ask the tour guide or visitor to
explain how tanks are set up and
maintained. What specific conditions are
required by different types of fish and other
aquatic organisms? What equipment or
materials are needed to provide these
conditions?
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