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4 shrimp Secrets

In this activity

Students compare brine shrimp to other crustaceans.

Objectives  To identify features common to all crustaceans.
£ To compare and contrast related organisms.
Materials  For each student: For the class:
1 Activity Page *classroom aquarium (optional)
*brine shrimp, hatched*™* fish net
1 eye dropper flashlights

1 Journal Page

“teacher supplied 1 magnifier

paper, construction, black

Advance Preparation**
One-Two Days Before Hatch brine shrimp as
described in Activity 1.

Background Information
Background Information for Activities 1, 2, and 3
also applies to this activity.

Brine shrimp are crustaceans. This classification of
animals includes other shrimps, crayfish, lobsters,
barnacles, woodlice (or pill bugs), crabs, water fleas,
and other animals. Most crustaceans live in the water.
Larger crustaceans generally have 10 legs, but this
varies. Brine shrimp have a row of 11 pairs of
appendages, which serve both as gills and as swim-
ming legs.

The body of a crustacean is covered with a hard
exoskeleton. Most crustaceans have three easily-
identified body sections: head, thorax, and abdomen.
The heads usually have compound eyes and two pairs
of antennae.

Brine shrimp can grow up to a half inch in length.
They have an exoskeleton, but their three body
sections are not as clearly defined as they are in some
other crustaceans, such as crayfish.

Teaching Suggestions

1. Give each student materials for Try This: 1 cup of
brine shrimp, 1 magnifier, 1 eye dropper. Make
flashlights and additional materials available for
the class to share and for students to use for the
Explore! questions.

2. Have your students use the eye dropper to capture
a brine shrimp. Let them know that it takes
patience to do this. It may take a little time before
they can suck a shrimp into the dropper.

3. Have your students observe the brine shrimp
trapped in the eye dropper. Shining a flashlight on
the shrimp, using a magnifier, and using a black
paper square as a background will help them to see
details.

10

Ask students to compare the brine shrimp to each
of the crustaceans illustrated on the Activity Page.
. Direct your students to make charts on their Journal
Pages to list what is alike and what is different
about the brine shrimp and the hermit crab.
. Have your students create similar charts
comparing and contrasting brine shrimp with
crayfish, pill bugs, and larger shrimp.
Invite your students to place a few of their brine
shrimp in a fish tank. The fish will eat them.
Students should put in only a few shrimp at a
time, because the shrimp do not survive long in
fresh water.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1.

2.

What is different about the brine shrimp and the
other crustaceans that you compared it with?
‘Which of the other crustaceans shown is the brine
shrimp most like?

. Have you ever eaten a crustacean? What kind?

. How could the shrimp avoid the fish in the tank?
‘What advantages do the shrimp have? What
advantages do the fish have?

Results 7ry This: Brine shrimp are among the smallest of
the crustaceans being compared. Refer to the Background
Information for specific comparisons.

Explorations in Life Science
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Ve i\ 132" Shrimp Secrets

Individual

[Tyt RO b sielg] How are brine shrimp like other crustaceans? How are they different?

(@SWEEWA You need 1 cup of brine shrimp, 1 magnifier, 1 eye dropper, and 1 flashlight

(shared with other students).

Record the Focus Question at the top of your Journal Page.

BB 1. Use an eye dropper to catch a brine shrimp. You may have to try a

hermit crab

few times. Be patient!

2. Look closely at the shrimp in the eye dropper. Shine a flashlight on
it. Use your magnifier.

barnacle

mantis shrimp

3. Compare the brine shrimp
to the pictures of other
crustaceans shown here.

4. Create a chart on your Data
Sheet. In your chart, list the
things that are alike and the
things that are different
about the brine shrimp and
the hermit crab.

5. Make another chart. List things that are alike and different about the

brine shrimp and the crayfish.

6. Make three more charts. Use them to compare the brine shrimp with
the pill bug, with the mantis shrimp, and with the barnacle.

7. Catch several brine shrimp in a fish net, or use your eye dropper. Put
the shrimp into a fish tank. Watch how the shrimp and the fish act.

8.On your Journal Page, describe how the fish react to the shrimp. Tell

what the shrimp do, as well.

IDY)leJ(IM [nvestigate one or more of these activities, using the materials.

a. Find pictures of other crustaceans in a book or encyclopedia.
Compare the brine shrimp to these crustaceans.

Explorations in Life Science

b. Put some shrimp in a fish tank. Shine a flashlight in one corner of the

fish tank. What do the shrimp do?

¢. The fish tank has fresh water instead of salt water. How long do you
think the shrimp can live in fish-tank water? Design an experiment to

find out.

11
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5 worm Wonders

In this activity Students observe how earthworms react to different colors of light.

Objectives  To observe how earthworms react to stimuli, especially light.
To observe and illustrate the reactions of earthworms.

Materials  For each student:
1 Activity Page
1 Journal Page

*teacher supplied

For each team of two:
1 cup, marked, 30-mL
*1 earthworm or redworm*
1 eye dropper
2 pe paper, construction, black™
1 pc paper, tissue, blue**
1 pc paper, tissue, red™
*1 paper towel
1 rubber band

For the class:
*cotton swabs
flashlights
* paper, tissue, or clear plastic, green
* paper, tissue, or clear plastic,
purple, lavender, or magenta
* paper, tissue, or clear plastic,
assorted other colors
*scissors
*water

Advance Preparation**

See the Living Materials section at the front of this
Teacher’s Guide for information on obtaining worms
and maintaining them in the classroom.

1. Cut 30 pieces of black construction paper and
15 pieces each of red and blue tissue paper, cach
10 by 10 centimeters.

2. Fill the 30-milliliter cups with water.

Background Information

Background Information for Activitics 6 and 7 also
applies to this activity.

Earthworms and redworms belong to the annelids, a
classification group (phylum) of invertebrates that
have segmented bodies. Earthworms and redworms
have no eyes, ears, or noses. They feel vibrations in
the ground and sense light through special light-
sensitive cells in their thin, moist skin. The light-
sensitive cells, located especially near the head,
function in a way similar to the way that human skin
senses heat. Earthworms are sensitive to strong light
and avoid it. They generally mate and feed at night.

Teaching Suggestions

1. Give each team of students materials for Try This:

1 worm, 1 paper towel, 1 flashlight, 2 pieces black
construction paper, 1 rubber band, 1 eye dropper,
1 marked cup (30-mL), water, red and blue tissue
paper. Make additional materials available for the
class to share and for students to use for Explore!

2. If students are squeamish about touching the
worms, they may use a moist cotton swab instead
of their fingers. Safety Note: Remind students
always to wash their hands after handling worms.

3. Turn off the classroom lights. Leave the windows
uncovered or the door open for a little light.

12

4. Show students how to make a tent for the worm
by folding one piece of black construction paper in
half and opening it out again.

5. Show how to make a hood for the flashlight. Poke
the tip of a pencil or pen through the other piece
of black paper. Fold the paper over the end of the
flashlight and secure it with a rubber band.

6. Invite your students to uncover the worm and
shine the thin beam of light from one end of the
worm to the other. After they do this a few times,
have them cover the worm and let it rest as they
write their observations.

7. Ask your students to repeat this activity, first with
the blue tissue paper held over the light and then
with the red tissue paper.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. What colors made the worm react most?

2. Which end of the worm seemed most sensitive to
light? How could you tell?

3. Does the worm get used to light after a few
minutes? Explain the reasons for your answer,
using your observations.

4. How do you think the worm would react if it was
in dark for a few hours before you turned the light
on it? How could you test your prediction?

Results 7ry This: The earthworm wiggles and moves away
from bright light. It tends to move away from blue light, and
does not react much to red light. Earthworms do get adjusted
to the light and react less after a few minutes.

Explorations in Life Science
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J:¥a 11713748 Worm Wonders Team Partners
How do earthworms react to different colors of light?

(@M EEWNA You need 1 worm, 1 flashlight, 2 pieces black paper, 1 rubber band, 1 eye
dropper, 1 paper towel, 1 piece red tissue, 1 piece blue tissue, and 1 cup of water.

Record the Focus Question at the top of your Journal Page.

RIS Safery Note: Handle worms gently. Wash your hands after handling worms.
The classroom needs to be dark for this activity.

1. Put your worm on the paper towel. Use the eye dropper to gently
wash off as much dirt as you can.

2.TFold one piece of black paper in half, then open it again. Cover your
worm completely with the black paper.

3. With a pencil point, poke a small
hole in the other piece of black
paper. Place the black paper over
the flashlight. Hold the paper in
place with a rubber band. You will
have a thin beam of light.

4. Lift the black paper tent. Shine
the thin beam of light at one end
of the worm.

: o 5. Slowly move the light from one
; / end of the worm to the other
several times. Record your

observations on your Journal Page.

6. Cover the worm with black paper. Let it rest for a few minutes.

© 1997 Delta Education, Inc. Permission granted to purchaser to photocopy for classroom use.

7.Put the blue tissue over the flashlight. Shine the colored light at the
worm. Move it from one end of the worm to the other and back.
Cover the worm and let it rest. Record your observations.

8.Put the red tissue over the flashlight. Move the colored light along
the worm from end to end. Record your observations.

9. On your Journal Page, draw a picture of how the worm reacts to light.

IDIOIEN [nvestigate one or more of these activities, using the materials.

a. Use green, purple, or magenta tissue paper on the flashlight. What do
you think the worm will do? What does the worm do?

b. Shine the plain light (no color) on the worm for a minute or so
without stopping. What does the worm do?

Explorations in Life Science 13
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6 How to Eat Fried Worms

In this activity Students discover some of the earthworm’s features.

~ Objectives To identify some physical features of segmented worms (annelids).
To describe the physical features of worms.

| Materials  For each student: For the class:
‘ 1 Activity Page 1 Journal Page *book, How to Eat Fried Worms
1 cup, marked, 30-mL** 1 magnifier by Thomas Rockwell

*1 earthworm or redworm™  *1 paper towel

“teacher supplied 1 eye dropper

*cotton swabs

*1 ruler or measuring tape *water

Advance Preparation**

1. See the Living Materials section at the front of
this Teacher’s Guide for information on obtaining
and maintaining worms.

2. Pour 30 milliliters of water into each small marked
cup, or have students do this.

Background Information

Background Information for Activities 5 and 7 also
applies to this activity.

The more pointed end of an earthworm is usually the
head. The c/itellum or collar is closer to the head; this
structure is involved in reproduction. The underside
has four pairs of tiny bristles on all but the first and
last segments. These bristles are made of a tough
substance called chitin.

Earthworms can regrow body parts, although some-
times a worm will regrow a tail where a head was
dismembered. If the worm is cut in too many places,
the worm will die.

Earthworms are hermaphrodites, which means that
each possesses both male and female reproductive
organs. Any two worms of the same species can mate.
Sperm cells are stored in a cup-like depression in the
ninth and tenth segments. Worms mate facing away
from each other. Each worm transfers sperm to the
other while mating. A few days after mating, each
worm’s clitellum or collar makes a capsule for the
eggs. The capsule slips over the body, picking up eggs
and sperm, before it falls off. The small eggs hatch

within a few weeks.

Teaching Suggestions
Note: Remind students to always wash their hands after
handling worms.

1. Give each student materials for 77y This: 1 worm
on a paper towel, 1 ruler, 1 eye dropper, 1 magni-
fier, 1 marked 30-milliliter cup of water. Make
additional materials available for the class to share
and for students to use for Explore!

14

2. If students are squeamish about touching the
worms, they may use a moist cotton swab instead
of their fingers.

3. Instruct your students to use the eye dropper to
gently wash the dirt off their worms.

4. Invite students to use the magnifiers to examine
their worms. Looking first for the collar will help
them to identify the head, as the collar is closer to
the head than the tail. You may wish to introduce
the term clizellum for the collar.

5. Instruct students to study the worm, to sketch it
on their Journal Pages, and to label the collar (or
clitellum), head, and tail.

6. Show your students how to measure the worm
with a ruler or measuring tape, to count the
segments, and to observe how the worm moves.

7. Ask your students to compare the color of the
worm underneath and on top, and to find and
count the bristles on several segments.

8. Read How to Eat Fried Worms with your class.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Does every segment have the same number of
bristles?

2. How do you think the worm uses the bristles?
‘What observations support your ideas?

3. Describe the movement of the worm. What
musical instrument does it sometimes look like?

4. Why does the length of the worm vary from

moment to moment?

Results Try This: Worms vary in length and number of
segments, depending on the species, but most earthworms and
redworms have well over 100 segments. The head is closer to
the clitellum than the tail, and is more pointed. There are
four pairs of bristles on each segment, except the head and

tail, which have no bristles. Bristles help the worm move.

Explorations in Life Science
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.Ya1\Y13 VAW How to Eat Fried Worms Individual

Rolab (OIS (e]g] W hat special features do worms have?

The boys in the book How t0 Eat Fried Worms by Thomas Rockwell
make a $50 bet that Billy cannot eat 15 earthworms in 15 days. When
it begins to look like Billy might succeed, his friends try to discourage
him. Read the book to find out how many worms Billy eats.

You need 1 earthworm or redworm, 1 paper towel, 1 ruler, 1 eye dropper,
1 magnifier, and 1 small cup of water.

Record the Focus Question at the top of your Journal Page.

QWA Noze: Handle worms gently. Wash your hands after handling worms.
1. Use the eye dropper to gently wash the dirt off your worm.

2. Examine the worm with the
magnifier. Look for its collar. The
end of the worm that is closer to
the collar is its head.

collar

Use the magnifier to study the head.
What shape is it? How is it like the
rest of the worm? How is it

different? Then study the tail.

4. Draw the worm on your Journal

Page. Label its head, tail, and collar.

5. Measure the worm with your ruler. Use the magnifier to help count
the segments. Record the worm’s length and its number of segments.

6. Watch how your worm moves. Describe the worm’s movement on
y
your Journal Page.

© 1997 Delta Education, Inc. Permission granted to purchaser to photocopy for classroom use.

7.Compare the color of the worm on top and underneath.

8. Use the magnifier to find the bristles on the underside of the worm.
Count how many bristles are on each segment.

9.Record all of your observations on your Journal Page. Add the
segments, bristles, and other features to your sketch.

IDO)O)(A] Investigate one or more of these activities, using the materials.

a. How many bristles does your worm have altogether?

b. Find the two segments that do not have any bristles.
c. Turn the worm over so the bristles face up. What does your worm do?

d. Squirt water on your worm. How does the worm react?

Explorations in Life Science 15
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7 Ssuper Soil Makers

In this activity Students discover which foods earthworms prefer.

Objectives  To develop skills in long-term observation.
To recognize the importance of worms in breaking down organic material.

Materials  For each student:  For each team of two:

For the class:

1 Activity Page  *1 bag, plastic, large, or plastic sheet ~ *container for potting soil

1 Data Sheet
1 Journal Page
1 eye dropper

1 cup, marked, 30-mL
*5 earthworms or redworms™

*leaves, assorted
* paper scraps, assorted
spray bottles

*1.5 L potting soil, or loose, rich soil ~ *tape, masking

*1 pair scissors
*teacher supplied

*vegetable and fruit scraps, assorted™

*1 shoe box or other small box™ *water

Advance Preparation**

1. See the Living Materials section at the front of
this Teacher’s Guide for information on obtaining
and maintaining worms.

2. Collect leaves, vegetable and fruit scraps, paper,
and small boxes, or have students do this.

Background Information
Background Information provided in Activities 5 and
6 also applies to this activity.

Earthworms and redworms eat dead organic matter,
helping to convert it into rich soil. Food passes
through the earthworm’s mouth and gut into the
gizzard, where it is ground into fine pieces and
carried along the intestine. The materials that the
worms excrete, called castings, are extremely rich in
organic nutrients. Decomposers, such as bacteria,
complete the process of converting bits of organic
matter into chemical nutrients.

A single healthy earthworm is able to clear away the
dead organic material from a half pound of soil a day,
and it aerates the soil at the same time. The high
reproduction rate of earthworms is critical to their
value in creating fertile soil. An acre of fertile soil has
an average of 3 million earthworms.

Teaching Suggestions
Note: Remind students to wash their hands after
handling worms.

1. Give each team of students materials for Try This:
1 small box, potting soil, 5 earthworms, 1 eye
dropper, 1 small plastic cup. Make additional
materials available for the class to share and for
students to use for Explore!

2. Show your students how to cut open a plastic bag
and use it to line the box. They can use masking
tape to secure the plastic to the box.

16

3. Have students fill their lined boxes with potting
soil. Caution students not to pack the soil down.

4. Students may watch the worms dig in as they use
their eye droppers to moisten the top layer of soil.

5. Invite students to select 10 foods to offer their
worms. Students need to take one small piece of
each food, and arrange the pieces on the soil.

6. Instruct your students to draw a “map” of their
worm farm. They need to draw the outline of each
piece so they can compare its shape later on. They
also need to label each food. Have students make a
chart to record 10 days of observations.

7. Remind students to cover their worm farms before
storing them. Have students cover any lidless
boxes with scrap paper and tape it down.

8. Provide 15 minutes a day for the next 10 days for
observations. Remind students to water the worm
farm as needed, to record the amount of water
used, and to remove any moldy food.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. What do you think are your worms’ favorite
foods? What observations make you think so?

2. Is there any food that the worms do not seem to eat?

3. Why do you think an earthworm would be able to
eat paper? Hint: What is paper made of2 Why would
earthworms eat this?

4. From your observations, why do you think worms
are so important to healthy soil?

Results 7ry This: Students will find the foods chewed,
moved, or buried in the soil as the days pass. Most worms eat
the foods listed; some may show preferenices,

Explorations in Life Science
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:Xa 1113 V78l Super Soil Makers Team Partners
What do earthworms eat?

(©QBEEWA You need 1 shoe box or other container, 1 eye dropper, potting soil, 1 marked

Plastic cup, 5 worms, masking tape, 1 large plastic bag, scissors, and many

kinds of leaves, vegetables, and fruits, and scraps of paper.

Record the Focus Question at the top of your Journal Page.

Al 1. Fill a small box about two-thirds full with loose, dark soil. Do not

pack down the soil. You have made a worm farm.

2. Place your worms on the top of the soil.

3. Use the eye dropper to slowly wet the top of the soil. Do not pour the
water into the soil. Keep track of how much water you add. Make the
soil just moist. Do not soak the soil.

4. Place 10 different worm foods on top of the soil. Make the pieces no
bigger than a nickel. Use foods such as carrot top, lettuce, other
vegetables, apple skin, lemon skin, other fruits, maple leaf, elm leaf,
mulberry leaf, birch leaf, other leaves, newspaper, and other paper.

5. On your Journal Page, draw
your worm farm. Show where
you put the food. Draw an
outline of each piece of food

EE € "Dfﬁ — =" - and describe it.
= % oy o ‘gf,éi 6. Cover the worm farm with its
= N ) lid or with a piece of paper. Set
it in a cool part of the
classroom.

Pplastic

7. Make a chart to record your
observations for the next

10 days. Each day, record which foods the worms have pulled into the

soil. Also record how much water (in milliliters) you add to the soil to

keep it moist.

1540)le}(IB Investigate one or more of these activities, using the materials.

a. Which do worms like better: dry, brown leaves or fresh, green leaves?
Design an experiment to find out.

b. Think of some other foods to offer your worms. How can you find
out which foods they like best?

¢. Do worms like fish food flakes? Design an experiment to find out if
they like one color of flake better than another.

Explorations in Life Science 17
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8 see-through Guppies

In this activity ~Students observe and identify the physical features of guppies, a kind of fish.

Objectives  To recognize the adaptations of fish to their environment.
To observe and identify the physical features of a guppy.

Materials  For each student:

|1 Activity Page

1 box crayons, markers,
or colored pencils

1 cup, plastic, 9-oz

*1 guppy (fish)™
1 Journal Page
1 magnifier

El

*teacher supplied

For the class:
*aquarium filter (optional)
*aquarium gravel (optional)
*aquarium pump (optional)

container, 6-L, with lid

1 btl fish food

fish net

flashlights

*water, aged™

Advance Preparation**

1. See the Living Materials section at the front of
this Teacher’s Guide for information on setting up
the 6-liter aquariums and on obtaining and main-
taining guppies.

2. Fill each plastic cup most of the way with water
from the guppy container. Use the net to catch
and place one fish into each cup.

Background Information
Background Information for Activities 9, 10, and 11
also applies to this activity.

Female guppies are generally longer and fatter than
males. An adult female guppy is about 6 centimeters
long; a male is about 4 centimeters. (Your feeder
guppies may be smaller.) Males sport a variety of
bright colors, while the females have duller tones.
Guppies are covered with thin, hard, nearly diamond-
shaped scales, about 1 to 2 millimeters wide, which
overlap each other.

Some sections of the guppy, especially the tail and
some scales, may lack pigment and thus be trans-
parent. You can see blood vessels and skeletal features
through transparent and translucent scales. Iridescent
patches of blues, reds, oranges, browns, and other
colors are visible on the fish.

Guppies have no eyelids. The eyes are located at the
front and upper portion of the head. Their vision at
close range seems to be good, with good peripheral
vision as well. The lateral line, which looks like
stitching along the sides of the fish, helps the guppy
sense vibrations.

Guppies are surface feeders, and in their native waters
(in Trinidad) they eat mosquito larvae and eggs and
other very small fish. Guppies eat both plant and

animal material.

18

Teaching Suggestions

1. Give each student materials for Try This: 1 guppy
in a clear plastic cup of aquarium water, 1 magni-
fier, and markers, crayons, or colored pencils.
Make additional materials available for the class to
share and for students to use for Explore!

2. Instruct your students to observe their fish and
note any pattern or rthythm to its movement.

3. Ask your students to shine the flashlight through the
cup at different angles and record on their Journal
Pages the various specks of color that they see.

4. Encourage students to draw large, detailed
sketches of the guppy on their Journal Page. Ask
students to illustrate any features they can see
inside the guppy, as well as the external features
shown in the diagram on the Activity Page.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Where could you sce through the guppy most
casily?

2. How do you think the fish uses each fin or set of
fins?

3. How do you think the fish breathes? What obser-
vations did you make that suggest how the fish
breathes?

4. How good do you think the guppy’s eyesight is?
‘What observations make you think so?

Results Ty This: Refer to the Background Information for
information about guppy features.

Explorations in Life Science
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iV i\ (AW See-through Guppies Individual
hat can you see inside a guppy?

A (@S EENA You need 1 guppy in a clear plastic cup of water, 1 magnifier, 1 flashlight

(shared), and markers, crayons, or colored pencils.

Record the Focus Question at the top of your Journal Page.

IWBIIN 1. Watch your fish swimming. Does it have a pattern in its movement?

2. Shine the flashlight through the cup. Hold the flashlight at different
angles. Look at your fish. Notice its colors.

3. On your Journal Page, list the colors you see on your guppy. ‘Which
color is most noticeable? Which colors are specks?

4. Study your guppy carefully. Use the magnifier. Find each feature
labeled in the picture.

Female Male

dorsal fin pectoral fin

caudal fin
(tail fin)

eye

mouth

gill cover

scales

gill shit

anal fin pelvic fin

5.On your Journal Page, draw a large sketch of your guppy. Show
details. Label each fin, the gill slit, and the gill cover. Label the
mouth, eyes, and other features.

6. Look inside your guppy. Can you see its skeleton, or any organs? Can
you see anything in the tail? Draw what you see on your sketch.

g
&
B
=
S
=
=
2
fa)
b
=
B
3
©

7.Look for the scales. They are easiest to see looking down on top of
the fish. Add a few scales to your sketch.

8. Use colored pencils, markers, or crayons to color your guppy.

ersﬁgate one or more of these activities, using the materials.

a. Trade guppies with a classmate. How is this guppy like yours? How is
it different?

b. Compare the fins, body, and tail of your guppy and your classmate’s.
i How are they alike? How are they different?

c. Think of a way you can test a guppy’s eyesight. How will you know if
the guppy can see something?

Explorations in Life Science a9
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9 Guppy Goings-on

In this activity = Students observe how guppies react to changes in their environment.

Objectives To predict how a guppy will react to external stimuli.

To observe how a guppy reacts to stimuli.

Materials = For each student: For each team of two: For the class:
1 Activity Page 1 cup, plastic, 9-0z *container, for warm water
1 Journal Page 1 cup, marked, 30-mL fish net
1 flake fish food flashlights
*1 guppy™ * paper, tissue, assorted colors
*1 ice cube** paper, tissue, red
1 magnifier *1 pair scissors

1 pc paper, construction, black
1 rubber band

*teacher supplied

*water, aquarium
*water, warm™

Advance Preparation™

Day Before
1. See the Living Materials section at the front of
this Teacher’s Guide for information on obtaining

guppies.
2. Prepare 20 ice cubes.

Before Class

1. Fill a container with warm tap water (about 90°F).

2. Caut fifteen 10 by 10 centimeters squares of black
construction paper and of each color of tissue
pﬁPCL

3. Fill fifteen 9-ounce cups most of the way with
aquarium water. Use the fish net to place one
guppy in each cup.

Background Information
The Background Information for Activities 8, 10, and
11 also applies to this activity.

Guppies generally are sensitive to changes in their
environment related to light, sound, temperature, and
food. They may even appear to be curious about
human observers.

Teachmg Suggestions
. Give each team of students materials for Try This:
1 guppy in a cup of aquarium watcr, 1 magnifier,

1 flashlight, 1 square black construction paper,

1 rubber band, fish food, 1 ice cube, 1 small
marked cup, warm water. Make additional mate-
rials available for the class to share and for the
Explore! activities.

2. Show your students how to poke a small hole in the
center of the black construction paper with a pencil,
then secure it the flashlight with a rubber band.

3. Instruct your students to shine the thin beam of
light from the flashlight at the guppy.
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- Remind students to repeat the experiment three

times and to record the guppy’s reactions to all
four trials on their Journal Pages.

. Tell your students to use the marked cup to

measure and pour 30 milliliters of warm water
into their fish’s cup. Students should watch for two
reactions: whether the fish swims into the warm
water or away from it, and whether the fish
becomes more active or less active.

. Suggest to your students that they place a flake of

fish food in the water and observe the fish.

. Make sure students place the ice cube carefully so

it does not hit the fish as it enters the cup. As with
the warm water, students should watch for a reac-
tion to the ice and a change in activity.

. Students need to remove the ice cubes from the

cups and return the guppies to the aquarium.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

i

2.

Do any of the changes (light, temperature, food)
cause the guppy to hold still for a time?

Do guppies react the same way to a warmer
temperature as they do to a cooler temperature?
How do guppies seem to react to different colors?
Do you think guppies could be trained to come for
food? How do you think you could do it?

Results Try This: Guppies generally react to bright light by
swimming away from it at first. They can quickly become
used to it. They generally ignore the colored light but some
individuals also swim away from colored light. Guppies
become quite active when warm water is added, and swim
into it. They try to avoid the ice cube, and may hold still and
become inactive in colder water. They usually eat the food.
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:Va 0\ 1Al Guppy Goings-on Team Partners

Zelel MO i(o)ad How do guppies react to changes in their environment?

(@ MCECWA You need 1 guppy in a clear plastic cup of water, 1 magnifier, 1 flashlight,
1 square of black construction paper, 1 rubber band, 1 flake fish food, 1 ice

cube, 1 small marked cup, and warm water.

Record the Focus Question at the top of your Journal Page.

RIS 1. Use a pencil point to poke a hole in the black construction paper. Put
the paper over the flashlight. Hold it in place with a rubber band. You

will have a thin beam of light.

2.How do you think the guppy will react to light? Shine the light at the
guppy. Does the fish swim toward the light or away from it?

3.Do the experiment three more times. Record what the guppy does on
your Journal Page.

T

4. Use the small cup to measure 30 milliliters of warm water. Pour it
into the guppy cup.

5. Watch your guppy after you add the warm water. Does it swim into
the warm water? Does it swim away from it? Does it move around
less or more after you add the warm water? Record your observations.

6.Add a flake of fish food. What does your guppy do?

7.Place an ice cube in the cup. What does your guppy do about the ice?
Does it move less or more in cooler water?

8. Write all your observations on your Journal Page. Draw pictures to
show what the guppy does for each change in its environment.

(elle)(alll Investigate one or more of these activities, using the materials.

a. Predict how your guppy will react to red light. Place a piece of red
tissue paper over the light. Shine it on the guppy. What happens?

b. Try other colors over the beam of light. Do any colors seem to attract
the guppy? Does it avoid any color?

c. How does the guppy react if you shine the flashlight at it without the
black cover?

d. How does the guppy react when you tap the cup?
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In this activity =~ Students discover how guppies are born.

10 Henry Huggins: Gallons of Guppies

Objectives  To observe gender differences and aspects of reproduction in fish.
- - To make connections between science and literature.

For each student: For each team of two: For the class:
Materials 1 Activity Page 1 cup, clear plastic, 9-0z *aquarium plants (optional)
1 Data Sheet *1 guppy™ *book, Henry Huggins by Beverly Cleary
- 1 Journal Page 1 magnifier fish net
flashlights

*teacher supplied

*water, aquarium

Advance Preparation**

A Few Days Before

1. See the Living Materials section at the front of
this Teacher’s Guide for information on obtaining
guppies and caring for their young.

2. Observe the fish daily. Plan to do this activity
when some females have noticeably dark and
swollen gravid spots.

Before Class

1. Fill a container with warm tap water (about 90°F).

2. Cut fifteen 10 by 10 centimeter squares of black
construction paper and of each color of tissue paper.

3. Fill fifteen 9-ounce cups most of the way with
aquarium water. Place one guppy in each cup.

Background Information
Background Information for guppies in Activities 9
and 11 also applies to this activity.

The female adult guppy is about 5 centimeters long,
with a dull, olive-brown color. The male is about 4
centimeters long, with a varicty of bright colors. The
anal fin on the female is somewhat fan-shaped. In the
male, the anal fin is located farther forward than in
the female, and is pointed. This pointed fin is modi-
fied to serve as a male sexual organ, the gonopodium,
which is used to transfer sperm to the female.

The guppy is a /ive bearer, meaning that the female
gives birth to live young. The young fish, called f7y,
emerge fully-formed. Guppies are usually mature and
ready to reproduce when they are two months old.
They can give birth about once a month, usually
bearing from 10 to 50 fry (20 fry per month is about
average). Guppies will eat their own offspring, so it is
important to separate adults from fry until the fry are
larger, or to provide some aquarium plants for the fry
to hide among.

The female guppy may not need to be inseminated
before each brood. Some sperm may be saved and
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used for a second brood. The developing young can
be seen in the pregnant female as a dark area in the
nearly transparent gravid spot (see diagram).

Teaching Suggestions

1. Give each team of students materials for Zry This:
1 clear plastic cup, aquarium water, 1 guppy,

1 magnifier, and 1 flashlight. Make additional
materials available for the class to share and for
students to use for the Explore! questions.

2. Tell your students to shine the flashlight through
the cup and hold a magnifier in front of the cup
and study their guppy carefully.

3. Ask your students compare their guppies with the
diagrams on the Activity Page. Ask them to
decide which gender their guppy is, then to draw
their fish, noting its male or female characteristics.

4. Ask students who do not have a female guppy to
join a team that has one in order to observe the
gravid spot. If the spot is dark and swollen, the
young are nearly ready to be born.

5. Urge students to keep a daily record until the
young are born. Then, remove young to another
container using the net, if you wish to keep them.

6. With your class, read aloud the chapter in Henry
Huggins called “Gallons of Guppies”

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Predict how many young your guppy will have.

2. Why do you think adult guppies do not need to
care for their young? Hint: How many guppies are
born to all the guppies in your class? What would
bappen if all the young guppies survived in the wild?

Results 7ry This: Refer to Background Information for
details of the features that students may observe. Explore!:
Young guppies are forcibly ejected during birth, and may travel
several centimeters through the water before coming to rest.
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X1\ (VA VR Henry Huggins: Gallons of Guppies Team Partners

How do guppies reproduce?

(@S @EERWA How many new guppies can one pair have? Henry Huggins finds that

Female
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he has gallons and gallons of guppies when his pair of guppies keeps
having more young. He runs out of room to keep them. Read Henry
Huggins by Beverly Cleary to find out what he gets in trade for his

guppics.

You need 1 clear plastic cup of fish tank water with a guppy, 1 magnifier,
and 1 flashlight.

Record the Focus Question at the top of your Journal Page.

QIR 1. Shine the flashlight onto your guppy. Hold a magnifier in front of the

cup. Study your fish.
2. Look at the pictures. If your guppy is a male, it has

a gonopodium like the male in the picture. If it is a
female, it has a gravid spot.

3. Draw your fish on your Journal Page. Label it as
male or female. Label either the gonopodium or
the gravid spot.

gravid spot

4. Most fish lay eggs. However, guppies give birth to
live young. Their young grow in the female’s gravid
spot. If your guppy is male, join a team that has a
female. Use a magnifier to observe the gravid spot.
If the spot is swollen, the young are nearly ready to
be born. Sometimes you can even see the young

gonopodium moving inside.

5.0On your Journal Page, draw and describe what you have seen.

6.On your Data Sheet, make a chart with enough rows for five days.
Observe the fish and keep a daily record until the young are born.

I[N Investigate one or more of these activities, using the materials.

If possible, watch a female guppy give birth. Then observe the young
fish. Watch for answers to these questions.

a.In which direction are the young pushed out? How far do they go?
b. What color are the young?How large are they?
c. Which females gave birth? How can you tell?

d. What does the female try to do with the young? What do the young
do to escape?
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11 Fishy Facts

In this activity ~Students compare guppies to other fish.

Objectives To recognize physical features that are common to most fish.

To compare and contrast species of fish.

Materials  For each student:
1 Activity Page
1 cup, clear plastic, 9-0z™*
1 Data Sheet
“teacher supplied  * 1 guppy™*

1 Journal Page
1 magnifier
*water, aquarium

For the class:

1 fish net

flashlights
*water, aquarium

Advance Preparation**

1. Refer to the Living Materials section for informa-
tion on obtaining and caring for guppies.

2. Prepare 30 plastic cups with aquarium water and a

sUppy-

Background Information
Background Information for Activities 8, 9, and 10
also applies to this activity.

Most fish have streamlined bodies designed for easy
maneuverability in the water. Guppies have this
streamlined shape, although female guppies are
generally longer and fatter than males.

Most fish are covered with smooth, backward-
pointing, overlapping scales, as are guppies. The
scales are smooth, slippery, and lightly coated with
mucus. Unlike guppies, most fish do not have trans-
parent or translucent areas.

Guppies, like most fish, have seven fins. Fins provide
steering, stability, and propulsion. The dorsal fin is on
the top of the fish. The caudal or tail fin provides
propulsion. The anal fin is located underneath the fish
near the tail fin. The guppy also has a pair of ventral
or pelvic fins on the sides of its body; these fins help
with balance. The pectoral fins are located closer to the
head on each side of the body, near the gill covers;
these are used for steering.

Guppies, like most fish, swim with an undulating
motion. Like most fish, a guppy’s upper body is
darker in color and its lower body is lighter. This
coloring helps to camouflage the fish: it blends in
with the bottom of the body of water when viewed
from above, and with the reflection of the sky on the
surface of the water when viewed from below.

Guppies are named for the Reverend Robert Guppy,
the naturalist who first described this Trinidadian fish
in 1866.
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Teaching Suggestions

1. Give each student materials for Try This: 1 guppy
in a clear plastic cup of aquarium water, 1 magni-
fier. Make additional materials available for the
class to share and for students to use for Explore!

2. Before students observe their guppies, discuss the
illustrations and review the list of Fish Features on
the Activity Page. Pronounce the names of the fins
as a class. Answer any questions students have.

3. Invite students to use the magnifier and flashlight
to study a guppy and compare it to the illustra-
tions and information listed on the Activity Page.

4. Ask your students to make a chart on their Data
Sheets to compare ways in which the guppy is like
other fish and ways in which it is not alike.

5. Encourage your students to draw detailed sketches
of the guppy and to label as many of the features
as they can from the list on the Activity Page.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. What is the most obvious difference between
guppies and the other fish shown on the page?

2. What do you think the fish uses the two pairs of
fins to do? What observations did you make that
support your ideas?

3. How do you think the scales help the guppy?
‘What part of your body has the same job as the
scales?

4. How can you tell that your guppy is buoyant?

. How would you describe the guppy’s swimming
movements? Does it move the same way as other
fish you have seen? Does it move the same way as
other swimming animals, such as frogs or people?

wi

Results 7ry This: Refer to the Background Information for
descriptions of similarities and differences between guppies
and other fish.
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Activity 11 IZE0RZlE5 Individual
How are guppies like other fish and how are they different?
s (@S@EEONA You need 1 guppy, 1 clear plastic cup, fish-tank water, 1 flashlight, and

1 magnifier.

Record the Focus Question at the top of your Journal Page.

AL 1. Study your guppy. Use your magnifier and flashlight to help.

2. Compare your guppy to the pictures. Look for the features listed in
the chart.

Yellow Perch Carp
spiny dorsal fin

lateral line

soft dorsal fin

caudal fin
(tail fin)

gill cover

scales gill st
pelvicfin  pectoral fin
Fish Features
Most fish have:
slim, streamlined bodies two sets of gills
smooth scales that point a mouth
backward and overlap an undulating (waving)
slippery mucus on their scales swimming motion
seven fins bones, including backbones
a lateral line darker upper bodies
buoyancy (ability to float) lighter undersides
two eyes, no eyelids

a
N
2
o

2.Make a chart on your Data Sheet. Give it two columns: A/ike and Not
Alike. Use it to list the ways that the guppy is like other fish, and ways
that it is different.

3.On your Data Sheet, draw your guppy. Label the fish features that
you see. Use the labels listed on this page.

1IN Investigate one or more of these activities, using the materials.

a. Can your guppy feel shaking? For example, can it tell when someone
taps the side of the cup? Describe an experiment you can do to find out.

b. Which fins does the fish use to push itself forward? Which ones does
it use to turn around? Can your fish move backward? Describe tests
you could do to find out the answers to these questions.
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12 Snail Trails

In this activity Students examine some of the physical features of common land snails.

Objectives To observe and describe some of the basic features and behaviors of snails.
To handle animals carefully while examining them.

Materials  For each student: For the class:
1 Activity Page *1 garden snail™ *apple
*1 box crayons or colored 1 Journal Page *oatmeal
pencils, assorted colors *1 leaf*™ * paper, plain white
1 cup, marked, 30-mL 1 magnifier * potato, raw
*teacher supplied 1 eye dropper *water spray bottles
Advance Preparation** 2. Instruct your students to examine the shells with

Day Before Sce the Living Materials section at the
front of this Teacher’s Guide for information on
obtaining and caring for garden snails.

1. Spray the snails with water to make them active.
2. Pour about 20 milliliters of water into each small
marked cup.

Background Information
Background Information for Activities 13, 14, 16, and
17 also applies to this activity.

Land snails have two pairs of tentacles. Each of the
top two tentacles, which are longer, has a black eye at
the tip. The eyes can sense light but probably cannot
make out shapes. Snails cannot hear sounds, but their
lower tentacles are sensitive to vibrations. The
muscles that move the tentacles are visible through
the skin, especially in young snails.

The shorter tentacles are very sensitive to touch.
They help the snail feel its way along and detect
food. The snail’s mouth lies beneath the shorter
tentacles. The mouth has a round tongue called a
radula, which has many tiny teeth that can shred
plant matter.

Snails breathe oxygen through the respiratory pore.
The respiratory pore is connected to the lungs. It
opens and closes as the snail breathes. The anal
opening, used to excrete waste products, is located
near the respiratory pore.

Teaching Suggestions
Safety Note: Remind students to handle snails gently and
to wash their hands after handling snails.

1. Give each student materials for 7y This: 1 garden
snail, 1 leaf, 1 magnifier, 1 eye dropper, 1 sheet of
paper, and a 30-milliliter cup of water. Make addi-
tional materials available for the class to share and
for students to use for Explore!
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their magnifiers. They should count the spirals,
note the colors and geometric shapes, and sketch
the shells on their Journal Pages.

3. Show students how to use the eye dropper to
spray water over the snail, especially at the
opening. This helps the snails to become active.

4. Invite your students to touch the foot of the snail
and the lines on the foot. They should watch the
snail pull in as each tentacle is touched.

5. Have students feed the snail, and to observe its
mouth as it feeds. Help them find the respiratory
pore (breathing hole) under the lip of the shell.

6. Remind students to record all of their observations
and to sketch and label each feature of the snail on
their Journal Pages.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. How does the snail’s mouth work?

2. How well do you think the snail can see? Explain
what the snail did to make you think this.

3. How often does the snail breathe in and out? How
can you tell?

4. What do you think are some of the advantages of a
snail’s shell> What are some of the disadvantages?

Results 7ry This: Many snails have a variety of colors and
patterns on their shells. The tentacles of the snail are individ-
ually retractable and very sensitive to touch. Snails often will
cat a small piece of leaf placed near the mouth.
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. i\ 1\ PA Snail Trails Individual

Sl ROl o] What special physical features do snails have?

(@SWELEOWA You need 1 garden snail, 1 leaf, 1 magnifier, 1 small cup of water, 1 eye
dropper, and colored pencils or crayons.

Record the Focus Question at the top of your Journal Page.

mote: Handle snails gently. Wash your hands after handling snails.

1. Place the snail and a leaf on a piece of paper on your desk.

2. Use the magnifier to study the snail. How many spirals does its shell
have? Draw the shell on your Journal Page.

Side View Bottom View
breathing hole

shell

mouth

upper tentacles

oot lower tentacles

3. Gently wet the snail. Use the eye dropper. This makes the snail come
out of its shell.

4, Study the snail’s foot with your magnifier. Can you see any tiny lines
on the foot? What does the foot feel like?

5. Study the four tentacles with the magnifier. Touch each tentacle, one
at a time. Describe what happens on your Journal Page. Can you see
the muscle that moves each tentacle?

6.Hold the snail up. Look just below the lower tentacles. Can you find
the snail’s mouth? What does it feel like?

7.Put a piece of leaf near the snail’s mouth. What happens? What does
the inside of the mouth look like? What does it feel like?

8. Look under the lip of the shell. Find the breathing hole on the snail’s
neck. Watch the breathing hole.

©1997 Delta Education, Inc. Permission granted to purchaser to photocopy for classroom use.

9. Record your observations on your Journal Page. Draw a picture of
your snail. Label its parts. Describe what it does.

De)le](Sl Investigate one or more of these activities, using the materials.

a. Guess where the snail’s eyes are. Think of a way to test your guess.

b. Does your snail like the leaf or the paper better? Find a way to test
what it likes to eat. Try apple, raw potato, and oatmeal, as well.

¢. Think of a way to find out if your snail can feel the desk shaking.
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13 snail Habitats

In this activity ~Students construct and maintain a snail habitat.

Objecti\res To set up and observe changes in a land snail habitat.
To determine the food preferences of land snails.

Materials  For each student: For each team or group: For the class:
1 Activity Page *chalk dust or chalk *apple, lemon, or other fruit
1 Journal Page grass seed or *wild bird seed or *sod *leaves, dead, assorted
1 magnifier *leaves, fresh, assorted
*1 pe nylon stocking™* * paper
: 2-3 rubber bands *potting soil
| *1 6-L container or shoe box** 2 spray bottles
*teacher supplied *3 garden snails™ *water

Advance Preparation™

1. See the Living Materials section at the front of
this Teacher’s Guide for information on obtaining
and caring for garden snails.

2. Cut one piece of nylon stocking for each student
group. You may cut the pieces open or leave them
as tubes, if they stretch enough to go around the
containers.

Background Information
Background Information for Activities 12, 14, 15, 16,
and 17 also applies to this activity.

Snails eat living plants and decaying vegetation. They
prefer damp conditions not in direct sunlight. Snails
must keep their bodies cool and moist or they will
die. Snail shells are primarily calcium carbonate,
which is the same substance as chalk. The shell is
covered with a natural laminate or glaze. This
covering often wears off older shells and off the shells
of dead snails.

Teaching Suggestions

1. Students may do this activity in pairs if you use
boxes, or in larger groups if you wish to use the six
6-liter containers for the habitats and set up
centers.

2. Give each team of students materials for Try This:
1 shoe box or 6-L container, 3 or 4 snails,
1 magnifier, leaves, potting soil, grass seed or sod,
1 piece of nylon stocking, rubber bands, and chalk
dust. Make additional materials available for the
class to share and for students to use for Explore!

3. Instruct your students to construct their snail
habitats by covering the bottom of their boxes
with soil and then planting grass seed, wild bird
seed, or sod on one side of the habitat.

4. Direct your students to arrange a variety of fresh
and dried leaves on the other side of the habitat.
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5. Remind your students to place a piece of chalk or
some chalk dust in one corner.

6. Provide three or four snails for each habitat. Have
students spray the habitats with water until they
are quite damp. For the cover, one student may
need to hold the piece of nylon while the other
secures it with rubber bands.

7. Remind your students to make sketches on their
Journal Pages showing what the habitats look like
after they are first completed.

8. Tell your students that snails like warm, but not
hot, temperatures, and that they must be kept
moist. Have them keep the habitats damp and in a
warm, but not hot, area of the classroom.

9. Provide about ten minutes each day for the next
two weeks for students to examine the snail habi-
tats and record the changes that occur.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Do your snails like green plants or dry plants better?
Use your observations to explain your answers.

2. What human foods do snails like?

3. Did any snails eat paper> Why do you think they
do this?

4. What do the snails need in order to live? Hint:
What did you provide in the habitat, and what did
you do every day to keep it in good shape?

5. What do you think the chalk dust is for? What do

the snails seem to do with it?

Results 7ry This: Snails like lettuce, carrot, potato, and
apple, among many other choices, including paper. They eat
both fresh plants and leaves and decaying leaves and plant
parts. Young snails eat soft flowers and tender, young plants.
All snails eat the chalk dust for use in making new shell.
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:tai\% 1,V EY Snail Habitats Team Partners/Centers
What do snails need to live?

v (C(SMEE WA You 1ced 1 shoe box, 3 or 4 garden snails, 1 magnifier, 1 sprayer (shared),
leaves, potting soil, seeds, 1 piece of nylon stocking, 3 rubber bands, and chalk

dust.

Record the Focus Question at the top of your Journal Page.

QWA Snails are living creatures. Handle them gently. Wash your hands after
handling snails.

1. Put potting soil in your box. Make it about 3 centimeters deep.

2. At one end of the box, put a clump of grass with the roots, or plant
grass seed.

3. At the other end of the box, put some fresh and dried leaves.

lassroom use.

4. Place a small pile of chalk dust in one corner. You have made a
habitat, or place to live, for a snail.

5.Put three or four snails in the habitat. Water the
habitat. You may use a spray bottle or an eye
dropper to spread the water around.

6. Use a piece of nylon as a cover for your habitat.
Use rubber bands to hold the nylon on the box.

7.0n your Journal Page, draw your snail habitat.
Show what it looks like. Show where everything is.

8. Place your habitat in a warm, but not hot, area of
the room.

9. Every day, spray the habitat with water.

~
o
)

10. For the next two weeks, observe your snail habitat every day. Look
for changes from the day before. Draw and describe these changes
on your Journal Page each day.

DGIOI(EN [nvestigate one or more of these activities, using the materials.

a. Will your snails eat small (penny-size) pieces of apple, lemon, or
other fruit?

b. Which kind of plant leaf do your snails like best? Make up a test to
find out. Use just three or four different leaves.

c. Will your snails eat small pieces of paper? Do they like this better
than plants?
d. Will your snails eat tender, new shoots of grass or plants?
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14 snail Painting

In this activity Students capture a colorful record of how snails move.

Objectives  To observe the nature of snail locomotion.
- To illustrate and explain snail mobility.

Materials ‘ For each student:
| 1 Activity Page

For each team of two:
1 eye dropper

For the class:
food coloring, assorted

1 Journal Page 2 cups, plastic, 9-0z *rulers
*2 garden snails™ *water
*1 pc paper, plain white
“teacher supplied 1 stirrer

Advance Preparation**

See the Living Materials section at the front of this
Teacher’s Guide for information on obtaining and
caring for garden snails.

Background Information
Background Information for Activities 12, 13, 15, 16,
and 17 also applies to this activity.

Snails secrete mucus from the front of the foot as
they move. The mucus forms a trail that protects the
foot and makes it easy for the snail to stick to and
glide across dry, rough, or sharp surfaces. Food
coloring makes the mucus trail visible on the paper. A
trail is laid down whether or not food coloring is
present.

The tiny lines moving across the surface of the snail’s
foot are caused by muscle contractions as the snail
moves. The muscles of the foot contract in waves
from back to front, which push the foot forward. A
snail moves about 8 centimeters a minute under
normal conditions. The foot of a snail is about twice
as long as the shell when fully extended. Both the
foot and head are attached to the shell by strong
muscles.

Teaching Suggestions
Safety Note: Remind students to handle snails gently and
to wash their hands after handling snails.

1. Give each team of students materials for Try This:
2 snails, 1 stirrer, 1 picce paper, 1 eye dropper,
water, 2 plastic cups. Make additional materials
available for the class to share and for students to
use for the Explore! questions.

2. Instruct your students to place 5 droppers full
of water (about 5 milliliters) into each cup, add
1 drop of food coloring, and stir.

3. Tell each team to place one snail in each cup and
allow them to sit for 2 minute or two until they
become active.
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4. Direct the students to place one snail on the paper
and to observe the animal as it moves around on
the paper.

5. Remind students to put the snails back in the cups
when they need more color. It takes only a
moment to freshen up the snail’s foot for more
painting.

6. Suggest that students trade snails and cups with
another team that has different colors, then
continue snail-painting.

7. Encourage your students to make several snail
designs. When they are finished making snail
paintings, ask them to describe the behavior of the
snails on their Journal Pages.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Does your snail seem to have a favorite direction
to travel?

2. Do the snails travel in a random fashion or is
there a clear pattern of movement?

3. Do you think a guest would recognize how these
paintings were made?

4. How do you think the mucus helps the snail paint
the picture? Do you think the snail’s trail is there,
whether or not there is food coloring in it? How
could you find out?

5. Do the snails move at the same speed? Were some
snails better painters than others?

Results 7ry This: The snail paintings will have varied results
and designs.
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iXa1\Y14 VA "] Snail Painting Team Partners

Fi

eIV MOV i(e)g] How do snails move?

(@SB EEOWA You need 2 garden snails, 2 colors of “food coloring (shared), 1 piece of plain
white paper, 1 eye dropper, water, 1 stirrer, and 2 plastic cups.

Record the Focus Question at the top of your Journal Page.

WS Fandle snails gently. Wash your bands after handling snails.
1. Place five droppers of water into each cup.

2. Add one drop of food coloring to one cup. Add one drop of a
different coloring to the other cup. Stir both cups.

3. Put one snail into cach cup. Leave them there until they start to move.

4. When the snails start to move, take them out. Put them on the
paper. Watch as they glide along the paper. What happens?

5. Keep the snails on the paper.

6. When the color starts to
fade, lift the snail off the
paper. Put it back into the
colored water. Then put it
back on the paper.

7. Trade snails and cups with
a team that has different
colors.

8. Use the new snails to add different colored trails to your painting.

9. When your paper is covered with trails, use another sheet of paper
to make a different painting.

10. When you are finished, describe what you did on your Journal Page.
Describe how your snails move and what shape the trails are that
they made.

BOIOEN Tnvestigate one or more of these activities, using the materials.

a. Use a ruler to measure how far a snail can travel before it has to g0
back into the cup for more color.

b. Make a colored trail by using the eye dropper or your finger. Will the

snail follow the trail you make?

c.Put a small snail and a large snail on the same piece of paper. Does
one snail seem to paint a better picture than the other?
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15 snail Math

In this activity

Students compute the speed of a snail.

Objectives To observe a snail as it moves and to describe changes in its body as it moves.
To calculate the distance a snail could move in a certain time.
Materials  For each student: For the class:
: 1 Activity Page *1 garden snail™ *clock or watches
*1 box colored pencils 1 Journal Page * paper, plain white, extra
or crayons *1 pe paper, plain white * scissors
1 calculator (optional) *1 ruler or measuring tape *water
: 1 cup, marked, 30-mL 1 pe string, 100-cm™
*teacher supplied 1 eye dropper

Advance Preparation**

See the Living Materials section at the front of this
Teacher’s Guide for information on obtaining and
caring for garden snails.

1;

2:
3.

Cut 30 pieces of string, each 100 centimeters

(1 m) long.

Fill the 30-mL cups with water.

Review two- and three-digit multiplication skills
as needed or provide calculators.

Background Information
Background Information for Activities 12, 13, 14, 16,
and 17 also applies to this activity.

Teaching Suggestions
Safety Note: Remind students to handle snails gently and
to wash their hands after handling snails.

8
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Give each student materials for Try This:

1 garden snail, 1 eye dropper, 1 small cup of
water, 1 piece of string, 1 ruler or measuring tape,
colored pencils or crayons. Make additional
materials available for the class to share and for
students to use as needed for the Explore! ques-
tions.

. Show students how to squirt an eye dropper full

of water over a snail’s opening to make it active.

. Help your students select a starting point on

their desks. If your desks are easy to clean, you
may want to let students mark the starting point
with a pencil.

. Have students set their snails at their starting

points, and set the ends of their strings alongside
their snails. After the snails and strings are “on
their marks,” students need to avoid touching the
snails for 15 minutes, except for moving the
string so it traces the snail’s every move. (Of
course, if a snail is about to fall off the desk,
students may move it.)

10.

While students wait for the 15 minutes to pass,
direct them to draw large, detailed sketches of
the snails in motion.

After 15 minutes, demonstrate how to mark the
string to show how far the snail traveled. Remind
students to keep track of which end of the string
is the starting end when they pick it up.

Suggest that students return the snails to their
habitat to keep them from wandering, before
students do their calculations.

Show students how to measure the string. Hold
the starting end against the zero end of the ruler
or measuring tape. Measure the string up to the
mark that shows the end of the snail’s trip.

. Show your students how to multiply the

15-minute distance by 4 to determine the
distance the snail could travel in an hour.

Have students multiply the distance for an hour
by 24 hours to find the distance the snail could
travel in a day.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

Ly

2

How many hours a day do you think snails really
are active? Give reasons for your answers.

Do larger, older snails seem to travel faster or
slower than smaller, younger snails?

. Do you think the snails would travel very far from

home? Hint: Was the string that showed the snail’s
path straight or loopy before you measured it?

. What was the most interesting thing you discov-

ered while doing this activity?

1

Results Try This: Snail speeds and distances traveled will
vary widely. Most snails will travel 75 to 150 centimeters in

5 minutes, although this may not be in a straight line.
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Activity 15 FIENRYET] Individual

el (MOPENife}g] How fast do snails travel?
i (CCANCECNA You need 1 garden snail, 1 eye dropper, 1 small cup of water, 1 piece of

string, 1 ruler or measuring tape, colored pencils or crayons, and 1 clock.

Record the Focus Question at the top of your Journal Page.

WRN Note: Handle snails gently. Wash your hands after handling snails.

1. Use the eye dropper to wet your snail. Set your snail down on your
desk. Leave it there. Place one end of the string next to the snail.

2. Let the snail move on your desk. For 15 minutes, move the
string when the snail moves so the string follows the snail’s
trail. After 15 minutes, the string will show the snail’s path.

Z2R

3. While you wait, watch your snail as it moves. Draw a picture of it.
What does it look like as it moves? How does it seem to move?

4. After 15 minutes, look at the snail and the string. Mark the string
with a crayon or marker to show how far the snail went.

5.Measure the length of the string in centimeters. Measure from the
end that the snail started to the mark you made. This equals the
distance the snail traveled in 15 minutes. Record this distance.

2
m
3
A
=
5
=
o

6. Fifteen minutes equals one-fourth of an hour. Multiply the distance
by 4. This gives you the snail’s speed in centimeters per hour.

7. Multiply your answer for an hour by 24. This gives you the snail’s speed
per day. (Of course, no snail would keep moving for a whole day!)

DGIOEN [nvestigate one or more of these activities, using the materials.

a. Does a snail move faster downhill and slower uphill? Set up an
experiment to find out. Describe your experiment. Record the results.

b. Put your snail into a clear plastic cup. Watch its foot through the cup.
0 Describe what the foot looks like.

c. Think of a way to get your snail to move faster or slower. Describe
your idea and whether it works.
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16 Sslugs and Snails

In this activity Students compare the physical features and behavior of slugs and snails.

Objectives To compare and contrast the body parts of a land snail and slug.
To determine which animal, a land snail or slug, moves faster.

Materials  For each student:

For the class:
1 Activity Page *1 leaf™ cups, clear plastic
1 cup, marked, 30-mL** 1 magnifier *fruit peelings
1 eye dropper *1 ruler * paper scraps
*1 garden snail™ *1 slug™ *vegetable scraps

*teacher supplied 1 Journal Page

*water

Advance Preparation*™

1. See the Living Materials section in this Teacher’s
Guide for information on obtaining land snails
and slugs.

2. Fill the small cups halfway with water.

Background Information
Background Information about snails for Activities 12,
13, 14, and 17 also applies to this activity.

Snails and slugs are gaszropods, a class of mollusks
whose name means stomach-footed. Slugs are
gastropods that have virtually all of the physical
features of snails except for prominent shells. Slugs
have the same basic internal structure as snails. Some
slugs have a small bit of shell on their backs; this is a
vestige of shell, left over from their evolution. Both
slugs and snails must keep their bodies cool and moist
or they will die. For snails, keeping the body moist is a
major function of the shell. Slugs find their protection |
and stay moist in damp cracks and crevices. |

The bodies of slugs and snails, and the snail’s shell,
grow unevenly: one side of the shell and of the body
grows faster than the other. This results in the shell’s
spiral shape, and in the asymmetry of the bodics.

Teaching Suggestions

1. Give each student materials for Try This: 1 slug,
1 garden snail, 1 magnifier, 1 eye dropper, 1 small
cup of water, 1 leaf, and 1 ruler. Make additional
materials available for the class to share and for |
students to use for the Explore! questions.

2. Tell students to use an eye dropper to gently place
water on both the snail and the slug to make them
active and comfortable. Remind them to keep the
animals moist throughout the activity.

3. Instruct students to study the top of the slug with
a magnifier. They may or may not find a small
shell-like fragment.

4. Help students as needed to use a ruler to measure
the length of cach animal in centimeters.
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5. Suggest that students can find out which animal
moves faster by noting which has moved farther in
any direction in a certain period of time. Or they
can decide on a “finish line” and see which one
crosses it first.

6. Ask your students to examine the tentacles on
both animals. Do the tentacles appear to serve the
same purpose? Can each animal pull its tentacles
into its body one at a time?

7. Students may need to pick up the animals in order
to look at their mouths. Suggest that they try
feeding a leaf to each animal, and watch the mouth.

8. Remind students to study and compare the foot of
each animal and to find and observe the respira-
tory pores (breathing holes) on each animal. If a
student has trouble seeing the foot, provide a clear
plastic cup for the animals to crawl on.

9. Remind students to draw each animal on their
Journal Pages, showing the details and labeling the
physical features they observed, then listing the
things that are alike and different about each.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. What is alike about slugs and snails? What is
different?

2. Was it easy or difficult to measure the length of
the slug? Of the snail? Do you think you would
get the same measurement each time you tried?
Explain your answer.

3. Which animal do you think is more at risk in hot,
dry weather? Why?

4. Was your slug or your snail faster?> Do you think
this would be true for all slugs and snails? Explain
your reasons for your prediction.

Results 7ry This: Slugs and snails have nearly identical
features, except for the shell. They eat similar foods.

Explorations in Life Science




image32.jpg
J:%a 1\ [\ [N Slugs and Snails Individual

How are slugs and snails alike? How arc they different?

(@S QLA You need 1 slug, 1 garden snail, 1 magnifier, 1 eye dropper, 1 small plastic
cup of water, 1 leaf; and 1 ruler.

Record the Focus Question at the top of your Journal Page.

WIS Fandle snails and slugs gently. Wash your hands after handling them.

1. Use the eye dropper to wet the slug and the snail. Place both animals
on a leaf. Use the ruler to measure them both.

2. Use the magnifier to look at the slug. Can you find a small piece of
shell? (Some slugs have one. Some do not.)

3. Count the tentacles on both animals. Record this information. Touch
each tentacle one at a time. What does each animal do?

4. Look for each animal’s mouth. Do their mouths look alike or different?

5. Look for the snail’s breathing hole. It is under the lip of the shell.
Look for the slug’s breathing hole. Where is it?

6. Use the magnifier to study each animal’s foot. Feel each foot. Look at
its shape. Describe how the feet are alike and different.

© 1997 Delta Education, Inc, Permission granted to purchaser to photocopy for classroom use.

7.Which animal moves faster? On your Journal Page, describe how you
will set up a race. Record which animal wins.

8. Draw both animals on your Journal Page. List the things that are
alike and the things that are different about each animal.

ID)OEN Investigate one or more of these activities, using the materials.

a. Find the radula (tongue) of each animal. What does it feel like?

b. Find the eyes on both animals. Where are the eyes? Do they look the
same or different on both animals?

¢. Give each animal three different foods. Do the animals like the same
foods? Do they have the same favorite foods? How can you tell?
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17 snails on a String

In this activity Students discover how well snails can travel along a variety of objects.

Objectives To describe how snails travel on a variety of surfaces and slopes.
To compare surfaces snails prefer to those they avoid.
Materials  For each student: For each team of two: For the class:
1 Activity Page 1 cup, marked, 30-mL *objects, assorted
1 Journal Page 1 eye dropper *scissors
*1 garden snail™ spray bottles
*1 pencil *water

1 pe string, 30-cm™

*teacher supplied

1 pe yarn, 30-cm™*

Advance Preparation™*
See the Living Materials section for information on
collecting garden snails.

1. Cut 15 pieces of string and 15 pieces of yarn, each
about 30 centimeters long, or have students do this.

2. Spray the snails with water to wake them up just
before doing the activity.

3. Fill each 30-milliliter cup about two-thirds of the
way, or have students do this.

Background Information
Background Information on snails in Activities 12,
13, 14, and 16 also applies to this activity.

The snail’s mucus trail, which it secretes from the |
front of the foot, not only protects the foot but also
makes it easy for the snail to travel on many surfaces,
whether the snail is right side up or upside down.
Snails can climb string, pencils, and walls. They can
glide across surfaces as sharp as razor blades
(although it is not recommended that you try this
surface in your class).

Teaching Suggestions
Safety Note: Remind students to handle snails gently and
to wash their hands after handling snails.

1. Give each team of students materials for Try This:
1 garden snail, 1 piece string, 1 piece yarn,
1 pencil, 1 eye dropper, 1 small cup of water. Make
additional materials available for the class to share
and for students to use for the Explore! questions.

2. Show students how to use the eye dropper to
gently spray water over the snail, especially at the i
opening, to encourage the snail to become active.

3. Instruct your students to place the snail on a
pencil. Once the snail is moving along the pencil,
have students hold the pencil in the positions
suggested on the Activity Page. Wash the pencil
when finished.
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4. Invite students to turn a piece of yarn into a
tightrope by having one partner hold it taut. Have
the other partner place the snail on the yarn. Once
it is on the yarn, have students observe whether
the snail will travel along the yarn when it is held
in various positions.

5. When the snail has spent some time on the yarn,
remind students to try the same experiments with
the piece of string.

6. Invite your students to allow the snail to travel along
a finger or arm, and to observe its forward motion.

7. When students have finished Try This, encourage
them to try some of the activities in Explore/

8. Remind students to illustrate and describe what
they did and what happened on their Journal Pages.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Which materials do snails seem to prefer to move
on? What observations make you think so?

2. Think about the materials the snails prefer. Is
there anything that is alike about them? What
about the materials the snails avoid?

3. On which material did the snail move most
rapidly? Why do you think this happened?

4. What does a snail feel like on your finger> Why
do you think it feels that way?

5. Did the snail’s shell ever tip over or make it fall off
of any object?

6. Do you think a snail could travel for a longer time
across a wet surface or across a dry one? Why do
you think so?

Results 7ry This: Snails will be able to travel along almost
any object, as long as the surface will support it (string and
yarn need to be held tightly). Most snails move a bit faster
along wet string and yarn than they do along dry string.
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ta i\ 1\ VA Snails on a String Team Partners

HeI VOIS elelgl Wil a snail move on a string?

(CCMCETNE You need 1 garden snail, 1 piece of string, 1 piece of yarn, 1 pencil, 1 eye
dropper, and 1 small cup of water.

Record the Focus Question at the top of your Journal Page.

WA Handle snails gently. Wash your hands after handling snails.

1. Use the eye dropper to wet the snail. This makes it come out.

2. Put your pencil on your desk. Place your snail on the pencil. Let it
move along the pencil. Lift the pencil. Does the snail stay on?

3.Hold the pencil straight up and down. Does the snail climb it?
Hold the pencil so that the snail is upside down. What happens?
Record your observations about the snail and the pencil.

4. Stretch the yarn so it is tight. Have your partner place
your snail on the yarn. Does the snail move along the yarn?

5. Now try a piece of string. Make sure the snail holds on firmly.
Hold the string different ways. What does the snail do?

6. Record your observations about snails on yarn and string.

7.Put your snail on your finger. How does it hold on? In which
directions does it move?

8. On your Journal Page, draw pictures of the snail on different
things. Describe what the snail did.

W\/estigate one or more of these activities, using the materials.

a. Find other things for the snail to move on. Describe what the snail
does on each thing.

b. Does your snail moves faster on wet string or dry string? Think of a
way to find out. Describe what happens.

¢. Does your snail like some objects better than others? Design a test.
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18 Brick Lawn

In this activity Students grow grass without soil, using bricks or paper towels.

Objectives To observe seed germination and growth of a new plant.
. To observe changes in germinating plants over time.

Materials  For each student: For each team of two: For the class:
' 1 Activity Page *1 brick or 2 paper towels™ *seeds, assorted
1 Data Sheet 1 cup, marked, 30-mL *seeds, wild bird food
1 Journal Page 1 cup, plastic, 9-0z *water

grass seeds
*1 raler

*1 tray, plastic or plastic foam
*teacher supplied 1 wood craft stick

Advance Preparation™

1. Collect bricks and plastic or plastic foam trays (the
kind used to package produce) or have students
bring these in.

2. Fill each 9-ounce plastic cup about halfway with
water or have students do this.

Background Information

A strong attraction exists between water molecules
and the molecules of substances with which it is in
contact. Because of this attraction, water climbs into
thin, tiny, dry, tube-like spaces, called capillaries,
within the bricks or paper towels. This process, called
capillary action, carries water throughout the brick or
paper towels. The grass seeds will germinate (sprout)
if they have both water and air and if the temperature
is warm enough. The grass will grow if it has the
same conditions plus adequate light.

Teaching Suggestions

1. Give each team of students materials for 77y This:
1 plastic or plastic foam tray, 1 small marked cup,
grass sced, 1 ruler, 1 brick or 2 paper towels,

1 craft stick, 1 cup of water. Make additional
materials available for the class to share and for
students to use for the Explore! activities.

2. Tell your students to place a brick or a pad of two
or more paper towels in the tray. They should then
use the small marked cup to measure and pour
60—90 milliliters of water into the tray. (The brick
may require more water than the paper towels.)
The water will soak into the towels immediately.
Tt will be absorbed more slowly into the brick.

3. Demonstrate how to gently sprinkle grass seeds to
form letters. Encourage students to write their
initials, first names (if short), or room number, in
grass seed. Students may need to use the wood
sticks to help push seeds into the letter shapes.
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4. Have students place their brick lawns near a sunny
window or outdoors in sunlight if the season
permits. Remind them to check the trays daily and
to add water whenever it gets low. The brick lawn
is much more successful if the water level is high
and if the brick and tray are in the sunlight.

5. Assist students in creating charts for recording
daily care and observations. Depending on the
skill level of your students, you may wish to draw a
sample chart on the board for them to follow.

6. Provide a few minutes for observing each day, or
remind students to observe and care for their brick
lawns when they have the chance at odd moments
during the day.

7. Ask students to describe the seeds as they sprout,
to measure the height of their grass, and to illus-
trate the plants’ development on the charts.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Why do you think that some kinds of seeds might
grow better on a brick than others?

2. How do you think the seeds are able to sprout and
grow on a brick or on paper?

3. Do you think you could use fertilizer in this
activity? How would you set up an activity using
fertilizer? What do you think might be different
about the results? How would you set up an exper-
iment to test your prediction?

Results 77y This: The grass seeds on wet paper towel will
germinate within a few days and grow to about 5-8 centime-
ters. The seeds will grow on the brick as long as students
keep the water tray full and in the sunlight. Seeds on the
brick may take up to two weeks to sprout, and seeds may
sprout in the water alongside the brick first.
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Activity 18 L:i5ld Q4 ET

Team Partners

Focus Question [JeE you grow seeds without soil?

(@SN EEOWA You need 1 Plastic foam tray, 1 small marked cup, 1 plastic cup half~full of

water, grass seeds, 1 ruler, 1 wood craft stick, and 1 brick or 2 paper towels.

Record the Focus Question at the top of your Journal Page.

LIRS 1. 1f you have a brick, put it in the tray. If you have paper towels, fold

them together to make a pad, then put them in the tray.

2.Use the small marked cup to measure 60 milliliters of water. Pour it

into the tray.

;m“llj y IR

3. Use the grass seeds to write your

initials on the brick or on the pad of
paper towels. Use the wood stick to
help push the seeds into the right
places.

. Place your brick lawn near a sunny

window.

. On your Data Sheet, make a chart.

Your chart needs to have spaces for
the date, the amount of water added,
and for your observations for the
next three weeks. On your chart,
note the planting date (today).
Record how much water you added.

6.Add water each day. Keep the brick or paper towel damp. Do not let a
paper towel get soaked. Record how much water you add each day.

7. Observe your brick lawn each school day for three weeks. Describe
the seeds and how they change. Use a ruler to measure growth. Draw

pictures to show changes.

IDOIOIEN Tnvestigate one or more of these activities, using the materials.

a. Try growing grass on three other materials. Which do you think will
let grass seeds grow? Are there any that you think will not let grass
grow? Write your predictions. Then test them.

b. Prepare another brick or paper towel pad. Sprinkle some wild bird
seed on it. Do you think bird seed will grow as well as the grass, or
not as well> Make a chart and record what you think will happen,

what you do, and what happens.

c. Find other kinds of seeds to try growing on a brick or paper towel.

Explorations in Life Science

39




image1.jpg
In this activity

Students learn how to hatch brine shrimp and recognize them.

! Objectives  To observe the hatching of brine shrimp from cggs.
| To recognize features of crustaceans.
Materials  For each student: For the class:
1 Activity Page 1 stirrer 1 vial brine shrimp eggs
1 cup, plastic, 12-0z *1 pc tape, masking, 5-cm * containers, enough for 6 gal water*
1 cup, marked, 30-mL 1 toothpick, flat flashlights
1 Journal Page *water, aged or bottled™
*teacher supplied 5 cm” salt, non-iodized*™* 1 pkg yeast

Advance Preparation™*

Day Before Fill one or more containers with
enough tap water to give each student a 12-ounce cup
of aged water (about 6 gallons, for a class of 30).
Allow the water to stand and age for 24 hours.

1. See the Living Materials section at the front of this
Teacher’s Guide for further information on setting
up and maintaining brine shrimp hatcheries.

2. Prepare 30 marked 30-milliliter cups with 5 cm?
of salt, or have students do this as described on the
Activity Page.

Background Information
Background Information for Activities 2, 3, and 4
also applies to Activity 1.

Brine shrimp live in salt lakes, salt-water lagoons, and
dry lakes (lakes which have water only part of the
year). They are especially plentiful in Utah’s Great
Salt Lake. Brine shrimp tend to do well in water
where the salinity is much higher than sea water and
where there are few predators.

Teaching Suggestions

1. Give cach student materials for 7y This: brine
shrimp eggs, 1 clear plastic cup (12-0z), 1 marked
plastic cup (30-mL), masking tape, 5 cubic
centimeters salt, 1 stirrer. Make additional mate-
rials available for the class to share and for
students to use for Explore!

2. Instruct your students to label their cups using the
masking tape, then fill their cups with aged water.
Assist them as needed in measuring 5 cubic
centimeters of salt and mixing it in.

3. For each hatchery, scoop just enough eggs to cover
2 millimeters of the flat end of a toothpick. Shake
the eggs into the water and ask the student to stir.
Controlling the number of eggs ensures a manage-
able number of larvae for counting in Activity 2,
and prevents overcrowding.

4. Show students how to start a daily observation log
on their Journal Pages. They need to include the
date started, a description of what they did, and
observations of their shrimp hatchery.

5. Set aside 15 minutes cach day as an observation
period so that students can look for the newly-
hatched larvae. They look like tan or off-white
triangular specks, swimming rapidly.

6. If students have trouble sceing the shrimp, show
them how to hold a flashlight at one side of the
cup. They can try using a magnifier.

7. After the shrimp have hatched, help students feed
the shrimp, as described on the Activity Page.
Make sure students do not overfeed the shrimp.
Shrimp should eat the water clear in an hour or so.

8. As the days go by, some students may notice that
the water level in their cups is going down. This is
due to evaporation. Have students add a little aged
water as needed to keep the water level up.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. What did the brine shrimp eggs need in order to
hatch? When do you think they hatch in nature?

2. How do your brine shrimp move? What do their
movements look like?

3. Why do you think water cannot be used directly
from the faucet?

4. Have you ever seen any other living thing that
looked like this creature?

Results Try This: Brine shrimp hatch in one to five days,
with most coming around the third day. Brine shrimp will
hatch in most salt solutions, including solutions so salty that
some salt does not dissolve. A temperature of 70-80°F is
ideal. Brine shrimp will not hatch in fresh water.

Explorations in Life Science
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19 Farmer Boy: Milk-Fed Pumpkins

In this activity ~Students will plant pumpkin seeds and learn how to grow a milk-fed pumpkin.

Objectives  To observe plant development from germination through fruiting.
To recognize how environmental conditions can foster plant variations.
To infer the role of capillary action in transporting fluids in plants.

Materials  For each student:
1 Activity Page
1 cup, marked, 30-mL
1 Data Sheet
1 Journal Page
1 planter, small, or *small
empty milk carton™
* potting soil
| 3 pumpkin seeds

*teacher supplied | *water

For the class:
*book, Farmer Boy
by Laura Ingalls Wilder *milk
measuring tapes
*scissors

Several weeks later:

*knife, kitchen

30 pe string, cotton, 15-cm™

Advance Preparation*

1. Cut 30 pieces of cotton string, each 15 centimeters
long.

2. Gather 30 single-serving milk cartons, if you plan
to send pumpkin plants home with students.

Background Information
Background Information on capillary action in
Activity 18 also applies to this activity.

Milk-fed pumpkins were much prized in 19th
century America, especially for use in desserts. These
fruits are lighter-colored and sweeter than pumpkins
raised the conventional way.

Water seeps into the roots of any plant, including
pumpkins, by the process of osmosis. Osmosis is the
movement of water through a semipermeable cell
membrane. Water climbs up a plant stem by the
process of capillary action, which results from the
attraction water has for other substances. Because of
the attraction, water climbs into tiny tubes called
capillaries within the stem of a plant.

Water is further pulled through plant stems by the
action of transpiration, the process by which water is
lost by evaporation through the tiny pores in the
leaves and stems. Most of the plant’s water evaporates
through tiny pores in the underside of the leaves.
This evaporation draws more water up the stem to
take its place, in part because the molecules of water
are attracted to each other by surface tension. In the
activity, milk travels up the string and through the
plant stems as a result of the same processes. The
string must be wet to begin the process.
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Teaching Suggestions

1. Give each student materials for Try This:

3 pumpkin seeds, potting soil, 1 planter or milk

carton, 1 marked, 30-mL cup, 1 piece string, and
water. Make additional materials available for the
class to share and for students to use for Explore!

2. Instruct students to fill a small planter or milk
carton with potting soil, up to about 1 centimeter
from the rim of the planter (this leaves space for
water). Show how to carefully plant three
pumpkin seeds in the soil, about 1-2 centimeters
deep, and cover them with the soil.

3. Tell your students to firmly tamp down the soil
and very slowly water it with about 60 milliliters
of water, or until the soil is damp but the water is
not running out of the bottom of the planter.
Remind them to record the amount of water they
add on their Journal Pages.

4. Provide a warm, preferably sunny part of the
room for students to place their pumpkin
planters. If the season permits, placing the
planters outdoors is ideal.

5. For the next two weeks, encourage your students
to record daily observations, measurements of
growth, and the amount of water added.

6. After the plants are about 8 centimeters tall, have
students take their plants home or to your school
garden (if you have one) and plant them in the
ground.

7. Encourage students to complete the activity by
pointing out that a large container of soil on a
patio or balcony will work just fine, as long as the
plants have water, sun, room to grow, and some-
thing to climb or rest on. Caution them,
however, to obtain their parents” approval before

Explorations in Life Science
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10.

planting the pumpkins. A single pumpkin plant
can take over most of a garden plot unless it is
tended to control its growth.

. Discuss with students how to milk-feed one

plant, as described on the Activity Page. Point
out that the slit on the underside does not need
to go all the way through the stem.

. Ask students to keep a record of their pumpkins’

growth, both the milk-fed ones and the water-
only ones.

Read excerpts from Farmer Boy to the class or
encourage your students to read it while you are
doing this project.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1.

2.

Why do you think you have to pick off all but one
flower before you start feeding milk to the plant?
Do you think there will be any difference between
the milk-fed pumpkin and the one that grows on
the vine with only one flower, but without milk?
How do you think this pumpkin will compare
with fruits that grow on the vine with more than
one flower?

. How do you think the milk gets into the

pumpkin?
Do you think this process would work with other
liquids, such as coffee or tea? Why or why not?

. How do you think the milk will affect the taste of

the pumpkin?

. How do you think the milk will affect the size or

color of the pumpkin?

Explorations in Life Science

Results 7Try This: Some students will only go so far as
planting the pumpkins in the ground. Several students may
succeed in raising the milk-fed pumpkins. The activity
requires persistence and some good luck. A milk-fed
pumpkin is generally larger, and the fruit is lighter in color
and milder-tasting than conventionally-grown pumpkins.
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How can you raise a milk-fed pumpkin?

What was it like to grow up on a farm in the 1860s? In the book Farmer
Boy, Laura Ingalls Wilder tells about her husband Almanzo’s boyhood.
On his family’s farm, Almanzo shears sheep, milks cows, trains oxen,
and raises crops. Read this book for a sense of life before electricity and
modern machines. This activity tells how to raise a milk-fed pumpkin.
Almanzo’s pumpkin won the prize at the county fair.

You need 3 pumpkin seeds, potting soil, 1 small planter or milk carton,
1 small cup, 1 piece string, 1 measuring tape, 1 knife, and water.

Record the Focus Question at the top of your Journal Page.

1. Fill your planter or milk carton with soil almost to the top.

2.Plant three pumpkin seeds about 1 to 2 centimeters deep. Cover
them with soil. Pack down the soil. Use the small cup to add
60 milliliters of water. The soil should be damp but not dripping.

3.Place your pumpkin planter in a warm, sunny part of the room.

4. Record the starting date on your Journal Page. Write what you did
today. Record how much water you used.

5. For the next two weeks, observe your plants daily. Record the
amount of water you add. Measure the plants. Describe them.

6. Take your plants home or to a school garden. Plant them in the
ground. A big bucket of soil on a balcony or patio also works. You
need space for the plants to grow into. They will be long and stringy,
like vines.

one flower left

Slowers picked off

42 Explorations in Life Science

© 1997 Delta Education, Inc. Permission granted to purchaser to photocopy for classroom use.

(




image40.jpg
S

]
<
s}
3
A
=~
=
B

otocopy for classroom use.

Activity 19
mTWhen your three plants have flowers, start feeding milk to one of

them. Choose two plants. Pick off all but the biggest flower on each
plant.

8. With a knife, make a slit into the underside of the stem below the
flower of just one plant. Leave the other two plants as controls.

9. Push one end of the string firmly into the slit of the milk-fed plant.
Place the other end into a cup with about 50 milliliters of milk.

10. Water all three of your pumpkin plants the same amount. Add milk
to the cup every day or every two days as the pumpkin grows.

11. Measure around your pumpkins. Keep a record of their growth.

12. Compare the pumpkins on all three plants. How are they alike?
How are they different?

chstigatc one or both of these activities, using the materials.

a. Think of another fruit or vegetable you could raise on milk. Try it,
and record your results.

b. Try this method to color a flower while it is growing in soil. Use food
coloring and a white flower (such as a white petunia).

Explorations in Life Science a3
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20 The Giving Tree: Tree Starters

In this‘ activity  Students examine, plant, and nurture tree seeds.

Objectives To speculate how some seeds are dispersed in nature.
- To determine some of the requirements that must be met before a seed can germinate.

Materials  For each student-
- 1 Activity Page
1 cup, marked, 30-mL
1 Journal Page
1 magnifier
*1 paper towel
“teacher supplied | | planter or *plastic foam cup™

10 poly crystals
1 pe tape, masking, 5-cm
*4 tree seeds, assorted*

2 tree seeds, maple *water
*water

For the class:
*book, The Giving Tree
by Shel Silverstein
* potting soil

Advance Preparation**

1. Collect seeds from tree fruits such as apple, peach,
and orange, and from local trees.

2. Use a pen point to poke drainage holes in plastic
foam cups or have students do this.

Background Information
Background Information for Activities 18, 19,21, 22,
23,24, 25, and 26 also applies to this activity.

Most seeds go through a period of dormancy before
they are capable of germination. This is one of many
protective mechanisms that enhance the survival of a
species. In temperate climates, many seeds would
germinate in the fall and the young plants would be
killed by winter cold if not for this period of
dormancy. Some of the seeds will germinate better if
first dried and then left in the refrigerator or freezer
for a week.

The tree seeds in the kit are designed to be dispersed
in the air and float through the air like miniature
helicopters before landing on the ground. Maple, ash,
sycamore, and box elder seeds all have this winged
dispersal design.

Teaching Suggestions

1. Give each student materials for Try This: 1 paper
towel, 1 magnifier, 1 small marked cup, 6 tree
seeds, 10 poly crystals, 1 planter or plastic foam
cup. Make additional materials available for the
class to share and for use for Explore!

2. Tell your students to study the six tree seeds care-
fully with the magnifier.

3. Ask students to sketch the seeds on their Journal
Pages. Encourage them to describe how they
think each seed is dispersed.

4. Have students roll the seeds in the paper towel,
wet it, and leave the seeds to soak for a day or two.

5. Demonstrate how to fill the planter or cup with
potting soil almost to the rim. Let students stir

44

10 poly crystals into the soil. The crystals help
retain moisture in the planter.

6. Instruct students to place the soaked seeds about
1 centimeter deep in the soil and cover them.

7. Encourage your students to use the small cup to
measure and slowly pour 30-60 milliliters of
water into the soil. Caution students to check for
water coming out of the drainage holes. When it
starts to, they need to stop watering.

8. Provide students with a warm place to put their
planters.

9. Remind students to examine their planters daily
to make sure the soil is damp, to water as needed,
and to record observations.

10. When the roots have filled the soil in the planter,
have students transplant the seedlings to a
protected area in a garden.

11. Read 7%e Giving Tree with the class.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. How do you think these tree seeds are dispersed
(travel) in nature?

2. How do you think the seeds you found are
dispersed?

3. What happens to a fresh, green, moist seed when
it is planted? What about a dry one?

4. Do seeds that were frozen sprout? What happens
to seeds that were not frozen? How would this
adaptation help the plant?

Results 77y This: The tree sceds germinate in one to two
weeks. They need to be transplanted in six to eight weeks,
depending on conditions. Some of the seeds will grow, while
others will not.

Explorations in Life Science




image42.jpg
3
A
g

g

g
B
2

€
a
=
2
&
&
©

.t i\Y13/20] The Giving Tree: Tree Starters Individual

WARNING — This set contains chemicals
that may be harmful if misused. Read cautions
on individual containers carefully. Not to be
used by children except under adult supervision.

What do tree seeds and seedlings look like?

(@S WEEWA 77e Giving Tree by Shel Silverstein is a wonderful tale of a tree and a
child. Read this short picture story of a tree and what it gives for its

person over the years.

You need 1 paper towel, 1 magnifier, 1 small cup, 6 tree seeds, 10 poly crystals,
1 planter or plastic foam cup, 1 piece masking tape, and water.

Record the Focus Question at the top of your Journal Page.

RRLIN 1. Study the tree seeds carefully with

the magnifier. Sketch the seeds.

2.In nature, seeds need to travel away
from the trees they come from. On
your Journal Page, tell how you think
these seeds travel in nature.

3. Wrap the tree seeds in a paper towel.
Wet the paper towel. Leave the tree
seeds to soak for a day or two.

4. Use masking tape to put your name
on your planter or cup. Fill it with
potting soil almost all the way.
Add 10 poly crystals to the soil.

5.Plant the soaked seeds about
1 centimeter deep in the soil.
Use the small cup to measure
30—60 milliliters of water.
Slowly pour it into the soil. Make the soil wet but not soaked.

6.Put the cup in a warm place. Make a chart on your Journal Page for
your observations. Note the planting date and what you did.

7.Look at your planter daily. Keep the soil damp. Note when the
seedlings sprout. Describe other changes that occur.

D[]} Investigate one or more of these activities, using the materials.

a. Find more tree seeds. Look at home, at a playground or park, and in
your lunch. How do you think each kind of seed travels?

b. If the seeds you find are fresh, try this. Plant a moist, fresh seed. Let
another seed dry out, then plant it. What happens?

c. Put some of your seeds in the freezer for a few days. Leave a few
others of the same kind out. Plant them. Which seed sprouts first?
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WARNING — This set contains chemicals
~ that may be harmful if misused. Read cautions
on individual containers carefully. Not to be
used by children except under adult supervision.

How do brine shrimp hatch?

(CSWNCEONA You need 1 clear plastic cup, 1 small marked cup, salt, yeast, brine shrimp eggs,
1 flat toothpick, 1 piece masking tape, 1 flashlight (shared), and bottled

water or aged water. (Aged water has sat out for 24 hours.)

Record the Focus Question at the top of your Journal Page.
LRLIEY 1. Use the masking tape to put your name on the clear cup. Fill the cup

most of the way with aged water.

2.Use the small, marked cup to measure 5 cubic centimeters of salt.
Add the salt to the water. Use the stirrer to stir.

3. Ask your teacher to add brine shrimp eggs to the water. Stir.

4. Your shrimp need one to five days to hatch. On your Journal Page,
write down today’s date. Also write what you did today, and what the
cup and eggs look like.

5. Place the cup in a safe place where it will not spill.

6.0Observe your brine shrimp every day.
Shine a flashlight through the cup.
Look for tiny white specks that are
moving quickly.

&
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7.Record your observations on your
Journal Page. Draw pictures of the
brine shrimp. Describe what they do.
Describe how they move.

© 1997 Delta Edu

8. After the shrimp have hatched, scoop a little yeast onto the flat end
of the toothpick. Put the yeast in the small marked cup. Add
15 milliliters of aged water and stir. Every two days, give 5 milliliters
of this mixture to your shrimp.

DY)l [nvestigate one or more of these activities, using the materials.

a. Hatch some brine shrimp using regular tap water (instead of aged
water). What happens?

b. Hatch brine shrimp using aged water and 10 cubic centimeters of salt.

c. Try hatching brine shrimp in water that is so salty that not all of the
salt dissolves.

d. Use water with no salt. Or, use water with a different kind of salt.
Describe your results.

Explorations in Life Science 5
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2 Salty Shrimp

In this activity Students compute the percentage of brine shrimp eggs that hatch.

Objectives To observe an aspect of brine shrimp reproduction.
To develop skill in computing percentages.

Materials  For each student:
' : 1 Activity Page
~ “brine shrimp, hatched™
1 Data Sheet
1 Journal Page

*teacher supplied 1 magnifier

For the class:
*calculators (optional)
flashlights
paper, construction, black
* paper, plain white

Advance Preparation**
Day Before Hatch brine shrimp as described in
Activity 1.

Review how to calculate percentages with your
students.

Background Information
Background Information for Activities 1, 3, and 4
also applies to this activity.

Brine shrimp eggs can withstand temperatures as high
as 212°F and as low as -300°F and still hatch when
immersed in water between 68°F and 80°F. They hatch
within one to five days. Some eggs hatch later than
others. This delayed hatching is a protective feature
which protects some members of a population from
being killed in a sudden drastic change of climate. In
any batch of eggs, some will not hatch at all.

Technically, brine shrimp eggs are partially developed
embryos called cyszs. The newly-hatched shrimp are
referred to as Jarvae. Brine shrimp molt by shedding
their exoskeletons several times before they are fully
grown. The number of body segments and legs
increases with each molt. At temperatures near 80°F,
the shrimp reach maturity in about two weeks if food
is plentiful. At lower temperatures or with less plen-
tiful food, they may take 30 days to mature.

Teaching Suggestions

1. Give each student materials for Try This: 1 cup
of hatched brine shrimp, 1 magnifier. Make the
flashlights and additional materials available for
the class to share and for students to use for the
Explore! questions.

2. Instruct your students to shine a flashlight into
the cup. Students may be able to count eggs and
shrimp with just their eyes. Placing a piece of
black construction paper under the cup helps
highlight the shrimp.

3. Students should hold the magnifier to one side
of the flashlight beam in order to avoid glare.

Encourage students to change the positions of the
flashlight and magnifier to find the best views.

4. Students should first count all of the hatched
brine shrimp and record that number on their
Journal Pages. Then have them count and record
all of the eggs and shells. Remind students that
they need one number for all of the eggs and
shells. (Counting eggs and shells together yields
the total number of eggs they started with.)

5. Assist students as needed in computing the
percent hatched by dividing the total number of
shrimp by the total number of eggs and shells.

6. Depending on your students’ skill with charts, you
may wish to draw a model chart on the black-
board, or allow them to set up their own charts for
recording the hatching information for themselves
and nine classmates.

7. Invite your students to come up with their own
ideas to explain why the hatching percentages vary
so widely. Encourage them to think of ways they
could test their own ideas, using the materials.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. What method works best for secing the shrimp?

2. Why do you think you had to count the empty
shells along with the unhatched eggs?

3. Why do you think no one had 100 percent of the
eggs hatch?

4. Think of some reasons to explain why the percent
hatched is so different from cup to cup.

Results 7ry This: Percentages can vary dramatically. Most
will be well under 50 percent.

Explorations in Life Science
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J:Va1\'/ 1\l Salty Shrimp Individual
What percent of brine shrimp eggs hatch?

(@ABEENA You need 1 clear plastic cup of brine shrimp, 1 magnifier, 1 calculator
(optional), and 1 flashlight (shared with other students).

Record the Focus Question at the top of your Journal Page.

BIAM] 1. Shine the flashlight into the cup. Hold a magnifier as shown.

2. Carefully count all of the hatched brine shrimp.
Record the number of hatched shrimp on your

Journal Page.

3. Carefully count all of the brown eggs and empty
shells. Record the total number of eggs and
shells on your Journal Page.

4. Divide the number of brine shrimp by the total
number of eggs and shells. Then multiply by
100. Your answer is the percent of brine shrimp
eggs that hatched. For example, 10 shrimp
divided by 40 eggs and shells equals 0.25,
multiplied by 100 equals 25 percent (25%).

5.0On your Data Sheet, make a chart. Your chart needs four columns:
Name, Hatched Brine Shrimp, Number of Eggs, and Percent
Hatched. Make ten rows for recording data.

6.Fill in the first row with your name and your data.

7.Record the number of hatched shrimp, eggs, and the percent hatched

for nine classmates.

8. Look at all the data. Is the Percent Hatched about the same for all
cups? Is it different for each? On your Journal Page, under “What
Happened, write one or two sentences about the data. Then write

your ideas about “Why I Think It Happened”

YIS Investigate one or more of these activities, using the materials.

a. Repeat this activity tomorrow and again in two days. Does the
percent hatched change from day to day?

b. Set up another cup. Put it near a heater or warm, sunny window. Is
the percent hatched higher or lower in warmer water?

c.Set up a new cup. Put it in a cool part of the room. What percent
hatches in cold water?

Explorations in Life Science 7
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3 Life Upside-Down

In this activity ~Students investigate the features of brine shrimp.

Objectives  To observe the features and behavior of brine shrimp.
To test the response of brine shrimp to changes in lighting and position.

Materials  For each student:
1 Activity Page
1 Data Sheet
1 Journal Page

For each team of two:
“brine shrimp, hatched™

1 eye dropper

1 magnifier

For the class:

1 pair scissors
flashlights

2 pe paper, construction, black, 10 cm x 10 cm™**

“teacher supplied

1 rubber band

Advance Preparation™

Day Before Hatch brine shrimp as described in
Activity 1.

Cut 30 pieces of black construction paper, each
10 centimeters square.

Background Information
Background Information for Activities 1, 2, and 4
also applies to this activity.

Adult brine shrimp are slender, almost kite-shaped
crustaceans which can grow up to a half inch in
length. They have a row of 11 pairs of appendages,
which serve both as gills and as swimming legs. Brine
shrimp swim on their backs with a wave-like motion
of these appendages. Brine shrimp are attracted to
light sources.

In their natural setting, brine shrimp eat green algae
that turns red when it is digested, giving them a

reddish color. They tend to be off-white or tan when
they are fed something other than their natural diet.

Brine shrimp molt by shedding their exoskeletons.
The number of body segments and appendages
increases with each molt until they are fully grown.
Mature females often have two egg-filled sacks at the
rear of the body. The eyes protrude on stalks
extending from the animal’s head in both sexes.

Teaching Suggestions

1. Give each student team materials for Try This:

1 cup of brine shrimp, 1 magnifier, 1 square of
black construction paper, 1 rubber band, 1 eye
dropper. Make additional materials available for the
class to share and for students to use as needed for
the Explore! activitics.

2. Show students how to poke a small hole in the
center of the black construction paper with the
point of a pencil. They should then use a rubber
band to hold the square over the flashlight. A thin
beam of light will be visible.

3. Instruct your students how to use the eye dropper
to capture a brine shrimp swimming in the cup.
Remind them that it may take a few tries before
they can suck a shrimp into the dropper.

4. Students will need to take turns holding the flash-
light and observing the shrimp. Show one partner
how to shine the flashlight beam at the eye
dropper from underneath. The other partner
should look through the small lens on the magni-
fier at the eye dropper for an ideal view of the
shrimp. If they find the shrimp hard to sce, have
them hold a piece of black construction paper
behind the eye dropper.

5. Instruct your students to describe each feature of
the brine shrimp on their Data Sheets. Help them
to identify the appendages (legs), segments, and
tentacles of the shrimp. Remind them to record all
information and to make a sketch.

6. Invite students to turn the dropper around several
times and observe the shrimp’s reaction to light
and movement.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Why do you think different shrimp might have
different numbers of appendages?

2. Does the shrimp swim toward or away from
strong light?> How might this behavior help the
shrimp?

3. How does using the eye dropper help you study
the shrimp?

Results 77y This: The brine shrimp always swim with their
bellies and appendages facing the light. The number of
appendages and segments may vary, depending on how many
times it has molted.

Explorations in Life Science




image6.jpg
:%ei\Y 14 W Life Upside-Down Team Partners
What do brine shrimp look like?

(@ EEWA You need 1 plastic cup of brine shrimp, 1 flashlight (shared with other
students), 1 magnifier, 1 square of black construction paper, 1 rubber band,

and 1 eye dropper.

Record the Focus Question at the top of your Journal Page.

IR 1. Use a pencil to poke a hole in the middle of the black paper square.

2. Cover the flashlight with the black paper. Hold the black paper in place
with the rubber band. A thin light beam will shine through the hole.

3.Use the eye dropper to catch a brine shrimp. Be patient. You may
have to try a few times.

4. Hold the eye dropper in front of
the flashlight. Hold a magnifier
in front of the eye dropper.
Look at your shrimp.
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) 5. On your Data Sheet, describe
your brine shrimp. Tell about
each part in great detail: head,
abdomen, and legs.

6. Count the segments on the body. Count the legs.
7. Count the tentacles on the head.

8. Record your facts on your Data Sheet. Draw a
sketch of the brine shrimp. Label the parts of the
shrimp in your sketch.

. Turn the eye dropper around. What does the
brine shrimp do?

© 1997 Delta
\O

10. Keep turning the eye dropper. Can you get the

shrimp to swim right-side-up?

Investigate one or more of these activities, using the materials.
a. Hold the eye dropper with the bulb up. How does the shrimp swim?

b. Hold the eye dropper away from the light. What does the shrimp do?
¢. Make the hole in the black paper larger or smaller. What does the

shrimp do when more or less light shines on it?

d.Try to get the shrimp to swim toward the light.
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