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Objectives:

To enable students to:

.

.

.

.

.

.

.

.

Make a mural of pond or stream life (Activity 1).
Use the invertebrate worksheets to improve counting and coloring skills
(Activity 1).
List basic needs for living things (Activity 1).
Explain how organisms change with the seasons (Activity 1 and 2).
Recognize and investigate freshwater invertebrates including worms,
leeches, clams, snails, amphipods and insects (Activities 1 and 2).
Practice wetland safety procedures (Activity 2).
Go on a wetland treasure hunt (Activity 2).
Sing songs, play games, and have wetland animal races (Activity 2).
Search for wetland pollution and discuss solutions (Activities 2 and 3).
Assist in making a model freshwater wetland (Activity 3).
Compare freshwater and saltwater environments (Activity 3).
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UNIT FOUR: Freshwater Invertebrates. Exploring with nets and sharp eyes will turn up a
variety of invertebrate species in any healthy pond or stream and will afford an op-
portunity to learn about the interdependence of life forms in wetland habitat.
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Children are fascinated by water,
and a pond teeming with life is
ideal for exploring. Ponds are an
important component of wetland
habitat, supporting a diverse
animal and plant population--
everything from moose to
waterlilies, from ducks to
dragonflies. Wetlands are areas
where the ground is wet at least
part of the year. They support
plants and animals that prefer wet
soil. Marshes, rivers, lakes,
ponds, streams, wet tundra,
barrier islands, river deltas,
tidelands, muskegs and bogs are
all types of wetlands.

Critical for fish and wildlife sur-
viva1 , wetlands provide recreation
as well as water and food for
humankind. They act as natural
storm buffers, helping to prevent
flooding by soaking up heavy
rains. Wetlands also filter out
pollution (within limits! ) and are
abundant sources of such edibles
as fish, birds, crabs, shrimp,
clams, moose, caribou, berries,
and other plants.

If ponds are not available in your
area, substitute a nearby stream
for your field studies. Stream
animals are accustomed to a high
level of oxygen because of the
cool, moving water in which they
live. Use an air pump if you keep
them in an aquarium to ensure that
they get enough oxygen.

The following activities will help
your students to explore a local
pond or stream. It may be enough
for many of them to learn basic
information such as the fact that
“bugs live in water.” But plenty
o f background on freshwater
invertebrates has been included
for you to refer to if your class
wants additional information on a
particular animal. This is an
opportunity for them to use all
their senses in the enjoyment of a
still or running water environment.

Because their natural habitat is
standing water, the smaller pond
critters are particularly well suited
for freshwater aquariums. With
care, they can be kept for a long
time.
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Activity 1
What Lives in a Pond?

Background:

Many invertebrates live in fresh-
water ponds. Sometimes you can
even find sponges and tiny jelly-
fish--but they’re not very common.
There are lots of worms, however.
Most freshwater flatworms (Platy-
helminthes) are parasitic. Tape-
worms and flukes inhabit the food
canals of fish and animals. The
free-living freshwater forms that
you are likely to find in ponds are
planarians . Generally about one
centimeter (4 inch) long, flatworms
are grey or black and avoid light
in the daytime. They can be
found on the undersides of stones,
leaves or other debris.

Roundworms (Nematoda) usually
are abundant in bottom mud, sand
or debris. Less than one-half
inch long, they are noticeable
because of their constant whip-
like, S-shaped thrashing.

Aquatic earthworms and leeches
are the two main groups of fresh-
water segmented worms (Annelida) .
These worms are common in the
mud and debris of stagnant ponds,
streams and lakes, and common as
well in non-stagnant water.

Aquatic earthworms look very
similar to the land varieties. They
digest bottom muds and organic
material. Some varieties build
little tubes and bury their heads
in the mud while their tails wave
above, creating a current that
draws oxygen or food into the
tubes.

Leeches often are abundant in
calm, shallow, warm bodies of
water whose bottoms are cluttered
with debris. Most are predators
and scavengers, although only a
few species suck blood from warm-
blooded animals. Leeches have
head and tail suckers, are often
brightly colored, and change shape
rapidly by stretching or shorten-
ing their muscles. Historically,
leeches were used by doctors to
heal the sick by removing “bad
blood. ”

earthworn 1

Like their saltwater relatives,
freshwater mollusks are soft-bodied
invertebrates covered by a hard
shell including univalves, such as
snails, and bivalves, such as
mussels. (Further information is
available on mollusks in Unit One:
saltwater invertebrates. Their life
history and general information
sections apply to this unit as
well. )

-
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Snails are most frequently found in
ponds and streams, but are also
present in lakes and rivers.
Freshwater snails are herbaceous,
grazing on plant stems to scrape
off the algae. Some snails have
gills, which are protected by a
lidlike structure called the “oper-
culum”; others breathe with a lung
sac.

Although they are sometimes
referred to as "clams," all fresh-
water bivalves are true mussels.
In Alaska, you may find tiny
fingernail “clams” as well as larger
ones up to six inches long.

Alaska’s ponds and streams are
rich in freshwater crustaceans.
Members of the crustacean group
have many legs and a hardened
outer shell. Small tundra ponds
or spring breakup puddles are
often packed with tiny fairy
shrimp or tadpole shrimp. Amphi-
pods like the sand flea, which- -
have one set of feet for walking or
jumping and one set for swimming,
are quite common.

Insects inhabit fresh water both as
adults and as young nymphs or
larvae. Among the most successful
life forms on earth, insects live
even in arctic snow and ice. They
are extremely rare in the oceans,
however; so we have no saltwater
examples with which we can com-
pare our freshwater species.

Each adult insect has a body
segmented in three parts, six
legs, a hard outer covering and
(as adults) wings. Immature
insects are more variable. Some
resemble worms; others look much
like adult insects.

The topic of insects is covered in
detail in Volume Three of the Sea
Week Curriculum Series, with
pictures and brief description of
some of the common insects that
your students might find in ponds.

The water boatman is a great
swimmer. It dives down, its body
wrapped in a blanket of air, and
anchors one claw of its middle leg
onto a plant stem. There it can
feed upon diatoms and algae.

E
water p r e d a c e o u s
boatman diving beet le

Dragonflies and predaceous diving
beetles, both adults and young,
are ferocious predators, eating
anything they can catch!

d r a g o n f l y
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Mayflies a re excellent fish food
both as nymphs and as adults.
They spend most of their lives as
nymphs and only a few hours or,
at most, a few days, as adults.
The ephemeral adults don’t eat.
They mate and lay their eggs,
then die on the water’s surface
becoming food for eager fishes.

Mosquitoes are all too well known
to Alaskans. Adult midges are
similar in appearance to mosquito
adults, but most of them don’t
bite. Mosquito larvae (wrigglers)
float on the water’s surface; and
midge larvae (bright red worms)
are found in bottom muds.

mosquito midge

Caddis fly larvae are interesting
because most build homes out of
sand grains, bark or vegetation.
Caddis fly adults look like moths
because their wings are folded
similarly--like a tent over their
backs.

@igg!3f=  e
caddisfly

Vocabulary:

. wetland

. flatworm

. roundworm

. segmented worm

. mollusk

. crustacean

. insect

. boatman

. dragonfly

. predaceous diving beetle

. mayfly

. mosquito

. midge

. caddis fly
larvae

Materials:

pictures of Alaskan wetlands
(marshes, muskegs, tidelands
and tundra with their ponds
and streams, animals and
plants) from magazines,
postcards, books, slides
chalkboard or butcher paper
chalk or felt-tip markers
scissors
paste
crayons
paper
worksheets :
. . .

. . .

. . .

. . .

. . .

. . .

Make Your Own Wetland-~~
(4-A)
Leeches (4-B)
Snails (4-C)
Insects (4-D)
Invertebrate Cut Out
(4-E) ~ -
Freshwater Life (4-F)

Procedure:

1. Introduce the idea of wet-
lands. Ask the students
about places nearby where
they can get their feet wet.
Where are local ponds and
streams? What animals and
plants would they find in
them? Show the students
pictures of Alaskan wetlands.

1
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How do they change with the
seasons?

2. Review the needs of all living
things (food, water, shelter)
and discuss:

a. How living things grow
and change.

b. The different elements of
nature (plants, animals,
soil, water, air, and
energy) and why all are
necessary.

C . What “habitat” is:. an
animal or plant’s home.

3. Make a large class mural of
one of your nearby wetlands
with its accompanying ponds
and streams on butcher paper
or chalkboard. Include
appropriate plants and an-
imals.

4. Do worksheets : Make Your___ __
Own Wetlands ; Leeches ;
Snails :
CiGi?

Insects ; Invertebrate
Cut Out and Paste;--

X’Freshwater Li fe . The
students will need scissors,
paste, crayons, and extra
paper.

5. Share this poem with your
students, and invite them to
write poems of their own.

SNAIL

Snail upon the wall,
Have you got at all
Anything to tell
About your shell?

Only this,  my chi ld--
When the wind is wild,
Or when the sun is hot
It’s all I ’ ve  got .

John Drinkwater

Activity 2
Visiting a Pond or Stream

Background:

Ponds can be described simply as
shallow, quiet bodies of water with
aquatic plants growing across
them. There are millions of ponds
in Alaska. If you’re lucky enough
to have a pond near your school,
you may want to visit it several
times during the year. Go to a
stream if a pond is not available.
If you can arrange only one trip,
be sure to check the later units on
amphibians and freshwater mammals
beforehand.

To help plan your field trip, read
over the suggestions for the beach
trip in the teacher background  for
Unit 3, Activity 2.

Vocabulary:

l pollution
l mayfly
l minnow

Materials:

. large kitchen strainers

. magnifying lenses
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. buckets, big cans

. clear plastic boxes, containers
or plastic bags

. minnow traps

. sweep nets
rubber boots, hip boots

: task cards for volunteer
teachers

. snack

. paper bag for each group of
students

Procedure:

1. Ask your students what they
think they will find when
they visit the wetlands.
Have students draw pictures
of their predictions. Will
they see moose, an eagle,
bear, salmon?

2. Discuss safety; have students
decide how to keep warm and
dry; how to avoid falling in
ponds, streams, or bogs; how
to keep from getting lost.
Invent some risky situations
and have the students tell
you how they would act to
get through safely.

3. If the area is close enough to
visit regularly, make your
first visit a short exploratory
one. Encourage students to

 use all their senses to under-
stand the pond or stream.

What animals live there?
: What plants can you

find?
. What can you discover

about the water?
What do you notice about

’ the area around the
pond?

Remind students about the
differences between inver-
tebrates and vertebrates.
What animals can they find
that have backbones? (birds,
frogs, muskrats, beavers,
fish, people, etc.). What
animals don’t have backbones?
(insects, univalves, bivalves
--most animals in the world
are invertebrates). Students
can return to the classroom
with questions that will be
good incentives for finding
out more about wetlands.

4. Use various kinds of sampling
equipment for your next
venture. Set a minnow or
blackfish trap the day before
your trip (first get the
permission of the Alaska
Department of Fish and
Game). Put on hip boots and
use a sweep net to sample the
water column. Have the
students use kitchen strain-
ers , large tin cans, and
sweep nets to capture what
they can along the pond’s
edge. Collect a bucket of
pond water, a bit of pond
bottom, pondweed and a few
critters (not big fish--they
take too much oxygen) to
take back for a classroom
aquarium.

5. Select task cards, each of
which contains instructions
for a student activity. Have
your volunteer assistants
present these to the students
one at a time.
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Task Cards

Hot or Cold

Put your hand in the water and keep it there for several seconds. Then hold
your hand on the pond shore for the same amount of time. Finally, hold it in
the air. What did you notice? Which was the coldest place? The warmest?

The Adventures of a Water Bug

Find a water insect. Sit quietly and watch it for a few minutes. What is it
doing? Tell us a story about its adventure.

Pondweed

Touch some pondweed (without tearing it out of the bottom). How does it
feel? How much of the plant is covered by water?

The Beach at

Go beachcombing. Tell us about your beach. What is it made of? What have
you found there?

Bug Moves

F i n d  an insect in the pond and put it in a “field aquarium.” Watch it and
see if you can figure out how it breathes, how and what it eats, how it
moves, and what part of the pond it lives in.
put it back in its own habitat (the pond!)

Do you think it sleeps? Then

Pond or Stream Bottom

P i c k  up a handful of pond or stream bottom material. What does it feel like?
What is it made of? Walk around the pond or along the stream. Is the
bottom the same everywhere?

Wind

Is the wind blowing? How can you tell? Use your breath as a “wind” to
move things around you.

Tracks

‘ind some tracks in soft mud. Who made them? What happened?
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Pebbles

Are there any pebbles around your pond or in your stream? Find as many
different-colored stones as you can.

Find some driftwood. :.
. ..with no bark...
. . . with one branch. . .

Water Color

What color is the water? How deep is the pond or stream? Is it over your
How big is the pond or stream? Is it bigger than your classroom?

Bigger than your school?

Under a Log

Find a log on the edge of the pond or stream. Carefully turn it over. What
Return the log to its original place afterwards so that you don't

disturb any animals underneath.

Snailing

Find a snail by looking closely at pond vegetation or bottom
the snail in your field aquarium and watch it closely. Are
some snail races? Find another snail and try a race between
y o u ' l l  have to be patient!

debris.  Place
you ready for
the two.  But

Bird Watching

How many birds can you see? What are they doing? Why do they like  this

t

ond? Pretend you are a bird. Fly around. What are your needs? Where
will you find shelter? Food? Water?
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6. Try a treasure hunt. Have
group leaders check off each
item as found, so students
don’t have to take live an-
imals away from their
habitats. Some ideas : some-
thing brown, green, red,
blue or black, snail, bug,
worm, dried-up plant, feath-
er, driftwood, pebble, green
plant, pondweed and litter
(which they can collect and
dispose of! )

7. Introduce the word “pol-
lution. TV Is this pond pol-
luted? What kinds of things
can harm the animals
plants in this habitat?
us about any places you
of that are polluted. Is
any way we can help?

and
Tell

know
there

8. Review the seasons. Which
season is this? What will the
pond look like in winter,
summer, fall, spring? How
does it change? How do we
change?

9. Have a leech race! Students
can’t move their hands until
their feet are touching the
ground. They can’t move
their feet until their hands
are on the ground! Then try
an amphipod race. Students
slump over and run forward
and backward with their
hands trailing on the ground.

10. Try a pond version of “Duck,
Duck, Goose. v Introduce it
with the following jingle sung
to the tune of “Round and
Round the Mulberry Bush”:

“Round and round the
little pond

The minnow chased the
mayfly.

All at once the minnow
went “gulp, ”

“Pop” goes the mayfly! ”

Substitute- the names o f
animals you have found and
make up several verses.
Then stop the song long
enough to seat the children in
a circle. Designate one as
“mayfly." As the children
start singing the minnow-and-
mayfly verse again, have the
“mayfly” walk around the
outside of the circle tapping
each child on the head and
repeating If mayfly” at each
tap. The student tapped as
the word “pop” i s sung
becomes the “minnow” and
chases the “mayfly” around
the circle and back to the
minnow’s slot. Whoever gets
there first is now “It.” The
loser takes a seat in the
center o f  the circle until
replaced by the next loser.

11. End the field trip by recalling
what has been learned. As
the children get more expert
at this exercise, ask each one
to say something different.
Let the other children help if
anyone has trouble, so that
the day ends on a positive
note.
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Procedure:
Activity 3
Bringing Wetlands to the Class

Background:

By making a freshwater aquarium,
students will have a chance to
closely observe the inner workings
of a pond and nearby wetlands in
miniature. Aquariums can be
constructed even in the winter
using a hole drilled in the ice, a
grappling hook to bring up pond-
weeds and a bucket to haul up
water. A minnow trap baited with
sardine pieces will catch insects
overnight. If the aquarium is well
balanced with the proper propor-
tion of plants, animals and sun-
light, it can be sealed. We’ve
heard of sealed ones lasting a
year.

Vocabulary:

. aquarium

Materials:

.

.
l

.

.

.

.
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construction paper
twigs, grass, moss, pebbles
an aquarium or gallon glass
jar
pond or stream water, vege-
tation, animals, soil
air pump (optional)
magnifying lens or binocular
scope and light
finger bowls

1.

2.

3.

4.

5.

Review what happened on the
field trip. Ask students
whether they would like to
have their own wetland.
Have them help you set up
the aquarium. Talk about
each component--soil, water,
animals, plants, air--as it
goes in. Use soil, twigs,
moss, grass and pebbles to
build the shore around your
pond. Set up a “wetland
watch” so that whenever
students have free time they
can go over and watch what’s
happening. Make a log book
to record important events.
Use an air pump if one is
available. Stream organisms
are accustomed to higher
oxygen levels.
Set up the magnifying lenses
or binocular scope and take a
close look at any critters you
captured .  By using the
water-filled finger bowls,
students will have a chance to
see moving critters. (For
more information on your
finds, consult Sea Week
Volume 3.)
Have students look at the
wetland pictures that they
drew earlier. What do they
need to add? How have their
ideas changed?
What pollution sources did
your students find? Is there
anything your class can do to
help reduce them? What are
the future plans for your
wetlands?
If your students have also
visited salt water, compare it
to fresh water according to
types  o f animals, plants ,
sediment, water, wind,
weather, human uses.



Unit Five
Fish

Activity 1 - Discovering Fish.. . . 71

Activity 2 - Make Your Own Fish 75

Activity 3 - Follow the Salmon . . 76

Objectives:

To enable students to:

Discover and explain how a fish breathes (Activity 1).

Demonstrate how a fish moves (Activity 1).

Describe what a fish eats and how it protects itself (Activity 1).

Write a big fish story (Activity 1).

Taste a fish (Activity 1).

Illustrate a poem about fishing (Activity 1).

Create a three-dimensional fish (Activity 2).

Act out the salmon life cycle (Activity 3).
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UNIT FIVE: Discovering Fish. Top: salmon and fry (bony fish).
Center inset: cutaway of salmon. Bottom left: lamprey. Bottom
right: skate and shark.



Sea anemones, sea stars, crabs,
leeches, aquatic insects, and
sponges are classified as inverte-
brates, or animals without back-
bones. Fish, amphibians, reptiles,
birds and mammals all have back-
bones and are classified as ver-
tebrates. Fish can be further
subdivided into three groups:

1. Hagfish and lampreys : fish
without jaws,

fins;
scales ,  or

paired cylindrical
bodies; gill openings are small
and round; skeletons made of
cartilage, which is softer than
bone.

2. Sharks, skates and rays :
fish with jaws, paired fins,
and five t o  seven-gill slits on
either side of body; scales
present but do not overlap;
skeletons made of cartilage.

3. Bony fishes : most common
types of fishes; have jaws,
paired fins and overlapping
scales ; one gill opening on
either s ide  o f the head ;
skeletons made of bone rather
than cartilage.

In the intertidal zone, students
may find small fish such as gun-
nels, pricklebacks and sculpins.
On ocean fishing trips they may
have seen salmon, cod, herring,
or other fish. Blackfish, gray-
ling, pike, whitefish, and lampreys
are abundant in various Interior
and coastal freshwater habitats.

Although fish will be more thor-
oughly studied in volume 6,
younger students can begin study-
ing fish anatomy and thinking
about the ways in which fish are
uniquely suited to their environ-
ment .

Activity 1
Discovering Fish

Vocabulary:

. fish
l gills
. scale
l skeleton
l fin

Materials:
.
l

.

.

.

.

.

.

.

.

live fish in a jar or aquarium
fish food
paste
scissors
paper (lined and blank)
pencil
paints
whole fish (fresh, frozen or
canned)
frying pan, stove, eating
utensils, napkins, plates
worksheets :

. . . Make a Fish (5-A)- -

. . . Fish (5-B)

. . . Fish Story (5-C)

. . . Fish Find(5-D)- -
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1. Obtain a live fish for stu-
dents to watch in an aquarium
or jar , and a dead fish
specimen for classroom exam-
ination.

2. Methodically begin your
observations :

How does a fish breathe?

Observe the fish as its
mouth and gill covers open.
Gills are to a fish what lungs
are to humans. As the fish
draws in water through its
mouth and expels it through
the gill slits, oxygen is
removed and transferred to
the fish’s blood.

How does a fish move?

Have children feel their own
backbones and discuss how
and why those bones are
important in giving their
bodies shape and in holding
them erect. Explain that the
spine is flexible because it is
made of many separate bones
called vertebrae. Cut the
fish specimen along its back
to expose the spine.

Watch fish swim in an aquar-
ium or watch a film about fish
and ask the children to
describe the movements.
Does a fish’s body bend? How
much and in what directions?
Watch how the scales curve to
accommodate every movement
the fish makes. What do the
fins do: help the fish swim,
s t o p ,  o r stay still? Do
different fins seem to help
the fish in different ways?
How might its scales and the
slime covering protect the
fish and help it slide more
easily through the water?

What do fish eat?

Feed the live fish. Ask the
children to open the mouth of
the dead fish and to feel its
teeth. Decide whether they
are sharp or dull, large or
small. What kinds of food
might be best suited for these
teeth--can they chew? Dif-
ferent species of fish prefer
different k i n d s  o f food.
Many fish eat smaller fish.
Other fish food includes the
drifting, planktonic young of
many bottom-dwelling inver-
tebrates; adult crabs, clams,
sea squirts, etc. ; seaweeds
and other aquatic plants.
Some sharks, with their
numerous razor-sharp teeth,
may attack and eat marine
mammals, but other species of
sharks are content to feed on
fish or plankton.
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How does a fish protect
itself?

Ask children to think about
how a fish can protect itself
from predators. Encourage
them to role play and discuss
various defense mechanisms
such as:

a. growing spines (scul-
pins, sticklebacks)

b. swimming away from more
slowly moving predators
(salmon, trout)

C . using protective color-
ation to hide (sculpins,
flatfish)

d. hiding in crevices (rock-
fish)

e. lying still on the ocean
floor and covering
themselves with silt
(flatfish)

f. being able to survive low
oxygen and low tem-
perature conditions
(blackfish)

How do people protect fish?

Mention : fishing regulations
protecting spawning and
rearing grounds (habitat) ;
trying to reduce water pol-
lution ; not taking more fish
than can be eaten, etc.

3. Do the worksheets: Make a
Fish; Fish; Fish Story; and
Fish Find. - -You’ll need
scissors and paste and blank
paper for Make a Fish. Fish
Story requires lined paper,
blank paper, pencils and
paints. (It was designed by
Joanne Rogers, Paul Banks
Elementary, Homer. )

4. Ask children to think about
where in the water they
would be most apt to find fish
(in tidepools, at the sea
surface, in the water column,
under rocks, around pilings
and docks, in ponds and
sloughs). Maybe your class
can catch a fish to cook. If
you are lucky enough to do
so, pick your favorite recipe
and enjoy a delectable meal!

5. Read aloud this poem about
an amazing fishing venture.
Ask the students to draw
pictures illustrating the poem.
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WYNKEN, BLYNKEN, AND NOD

Wynken, Blynken, and Nod one night
Sailed off in a wooden shoe--

Sailed on a river of crystal light,
Into a sea of dew.

‘Where are you going, and what do you wish?’
The old moon asked the three.

‘We have come to fish for the herring-fish
That live in this beautiful sea:
Nets of silver and gold have we!’

Said Wynken, Blynken, and Nod.

The old moon laughed and sang a song,
As they rocked in the wooden shoe,

And the wind that sped them all night long,
Ruffled the waves of dew.

The little stars were the herring-fish
That lived in that beautiful sea--

‘Now cast your nets wherever you wish--
But never afeard are we’;

So cried the stars to the fishermen three:
Wynken, Blynken, and Nod.

All night long their nets they threw
For the fish in the twinkling foam--

Then down from the sky came the wooden
shoe,

Bringing the fishermen home:
‘Twas all so pretty a sail, it seemed

As if it could not be:
And some folks thought ‘twas a dream they’d

dreamed
Of sailing that beautiful sea--
But I shall name you the fishermen three:

Wynken, Blynken, and Nod.

Wynken and Blynken are two little eyes,
And Nod is a little head,

And the wooden shoe that sailed the skies
Is a wee one’s trundle-bed.

So shut your eyes while mother sings
Of wonderful sights that be,

And you shall see the beautiful things
As you rock in the misty sea,
Where the old shoe rocked the fishermen

three:
Wynken, Blynken, and Nod.

-Eugene Field

From ‘With Trumpet and Drum” Copyright @ 1892, by Mary French
F ie ld . Published by Charles Scribner’s Sons.
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Activity 2
Make Your Own Fish

Background:

Three different ways of making
three-dimensional fish are de-
scribed here. Students will have
a chance to review the parts of a
fish as they work, and the fin-
ished fish will make an attractive
addition to the underwater world
in your classroom.

Materials:
(numbers in parentheses indicate
which of the three art projects
apply) :

.
l

.

.

.

.

.

.

.

.

.

.

.

balloons (1)
colored tissue paper (1)
white glue (1, 2)
water (1)
crochet thread (1)
glitter (1)
metallic foil (1)
paper bags (2)
magic marker (2)
stapler (2 )
yarn or string (1, 2, 3)
construction paper (2, 3)
scissors (2, 3)

Procedure:
1. To make a balloon fish, mix

two parts of white glue with

one part water. Coat an
inflated balloon with the glue
and water mixture. Cover
the balloon with tissue paper,
overlapping the scraps so
that the entire balloon is
covered. Dip crochet thread
in the glue/water mixture and
wrap it around the balloon,
criss-crossing many times.
Sprinkle the fish with glitter.
Cut a tail, eyes and fins out
of the metallic foil and glue
them to the balloon. Let the
fish dry, and then hang it
for decoration.

2.  To make a paper bag fish,
flatten a paper bag. Fold
and staple the front edges so
that the top is triangular.
With a string, cinch the bag
where the tail should begin.
Cut eyes out of construction
paper and glue them on.
Draw a mouth with a magic
marker. Staple the fish to an
undersea background or hang
it from the ceiling. (Sug-
gested by Janet Renfrew ,
Denali Elementary, Fair-
banks. )

3. To make a construction paper
fish, first cut a fish shape
out of construction paper.
Glue on cutout eyes. Fold
the fish lengthwise and cut
slits diagonally along the
body. Unfold and bend the
center strips alternately to
each side. Hang from the
ceiling. ( S u g g e s t e d  b y
Arlene Gordon, Paul Banks
Elementary, Homer. )
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Activity 3
Follow the Salmon
c

I

Background:

Five species of salmon live in
Alaska. And one or more species
reach nearly every community in
the state as they follow the rivers
upstream to spawn. Salmon
depend on quality stream and
wetland habitat in which to lay
their eggs and rear their young
which then migrate to the ocean,
where they develop quickly into
adults.

Vocabulary:

l egg. alevin
. fry
l smolt
l adult
l spawning adult
- stream
l wetland

Materials:

. chalkboard

. large cutouts of the different
parts of the salmon life cycle
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l crayons
l scissors
l paste
l worksheets

. . . Salmon Life Cycle
(5 -E)  - ~

. . . Salmon Maze (5-F)

Procedure:

1. Ask the children to tell you
what they know about salmon.
Write their responses on the
chalkboard. If the children
haven’t mentioned it already,
explain that salmon lay their
eggs  in streams all over
Alaska. Some types of young
salmon grow up in the
streams, while others head
straight out to sea. The
salmon live in the ocean for
one to five years, but return
to their home streams to lay
their eggs.

Wetland areas bordering the
stream provide nutrients as
plants decay and wash into
the stream. Instream insects
feed on this plant material,
and the insects provide food
for young salmon. Wetlands
also act as sponges, soaking
water up during wet periods
and releasing it during dry
periods, so the salmon always
have enough water.

2. Make large cutouts of the
different parts of the salmon
life cycle using the worksheet
Salmon Life Cycle as a model.
Then goxer parts of the
cycle with the class.

First the eggs are laid in the
stream bed (use a local
example), usually in gravel,
In five or six months, each



 

3.

egg grows into an alevin (al’-
i-vin) with a yolk sac at-
tached that provides all its
food. A few months later,
alevin come out of the gravel
as ” fry , 11 which are little
salmon only a few inches
long. Depending on the
species, the fry may head
downstream immediately or
may spend a season or more
growing in the stream before
heading downstream as
smolts , which are four to six
inches long. Once in the
ocean they rapidly put on
weight, and after one to
three years at sea the adults
return to their home stream
to spawn.

After they’ve laid eggs, they
die and add nutrients to the
stream--so plants (algae) and
animals (insects) can grow
more vigorously to feed the
young salmon.

Have the children act out the
parts of the salmon life cycle
as you hold up the different
cutouts. Have them be eggs
(curl up in balls), then turn
into alevins with a big yolk
sac (stick out their bellies).
Then the children can be fry
trying to hide from bigger
fish in stream pools and
eddies. Tell them to start
growing bigger into smolts
and to head down to the
ocean. The children should
swim vigorously as adult
salmon, then head upstream
to lay eggs. Discuss the
long journeys some salmon
make and the hazards they
may encounter--bears, gulls,
pollution, people fishing,
waterfalls, log jams, etc.

4. As a review, have the stu-
dents do two worksheets :
Salmon Life Cycle and Salmon
Maze. For the Salmon Life
Cycle worksheet ,they will
need additional sheets of plain
paper (scrap is fine); also
crayons, scissors and paste.

Additional activities:

1. Language Arts, Art: Ask the
class to imagine how it feels
to be a salmon smolt heading
out to sea. Ask the children
to each draw a face on a
paper plate expressing these
feelings and to write an
accompanying sentence. Have
them use the plates as masks,
reading their sentences in
voices that match the feelings
expressed. (Contributed by
Joanne Rogers, Paul Banks
Elementary, Homer. )

2. Social Studies, Language
Arts : The salmon fisheries
play a major role in Alaska’s
economy. Invite a local
fisherman to come to school
and explain his (or  her)
occupation. Encourage the
students to ask questions,
and to think about what it
would be like to be a fisher-
man. What would thev need
to know to be
fishing boat?
story using
(Contributed
Rogers, Paul
tary , Homer. )

deckhands on a
Write a class
their ideas.
by Joanne

Banks Elemen-
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Unit Six
Amphibians

Activity 1 - Frogs and Toads. . . .

Activity 2 - The Legend of Six
Frogs . . . . . . . . . . . . . . . . . . . . . . . . .

82

85

Objectives:

To enable students to:

Describe the life cycle of a frog or toad (Activity 1).

Make their own pet frogs (Activity 1).

Draw the wetland habitat of frogs and toads (Activity 1).

Learn a legend telling about the importance of frogs in Native life
(Activity 2).

Place story events in sequential order (Activity 2).

Draw an event from the “Legend of Six Frogs” (Activity 2).

Act out the “Legend of Six Frogs” (Activity 2).
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UNIT SIX: Amphibians. Because amphibians,
blooded, life in the north is hard for them.

like the frog and toad pictured, are cold- 

and suitable spots for winter hibernation.
They need summer warmth for metamorphosis



Amphibians are vertebrate animals
that are dependent upon water for
survival for parts of their lives.
They lay their eggs in water, and
when the eggs hatch the young,
or larval, stages live in the water,
acquiring lungs only as adults.
Some amphibians depend on moist
skin for respiration. In Alaska,
all amphibians hibernate during the
winter. Salamanders, frogs and
boreal toads inhabit Southeast
Alaska. The toad and possibly
one species of newt (a family of
salamanders) are found in South-
central Alaska. The wood frog,
Rana sylvatica, is
parts of the state.

Reptiles are similar to amphibians,
but they have no aquatic larval

found in most

stage. Reptiles generally need
more sunlight and warmth than
amphibians.

A few garter snakes have been
reported along the British Colum-
bia border and a leatherback sea
turtle was caught at the mouth of
the Copper River Delta (and is
now on display in the Cordova
Historical Museum) , but reptiles
are extremely rare in Alaska.

Life in the north is difficult for
amphibians. They are cold-blood-
ed, which means that their body
temperature is close to that of the
environment around them. They
need enough summer warmth to

enable them to go through meta-
morphosis. They also need suit-
able spots for hibernation.

Wood frogs hibernate in shallow,
bowl-shaped depressions that they
excavate in the upper layer of the
previous year’s vegetation. The
winter snow acts as an insulator.
Light snow years result in high
frog mortality. Frogs use their
own body energy for fuel, losing
weight during the cold winter
months. Spring warmth finds
frogs calling, mating, and laying
eggs in ponds. The eggs hatch
into gilled tadpoles.
well,

If all goes
these metamorphose into

lunged , air-breathing
the end of the summer.

adults by

Besides breathing through their
lungs, amphibians can absorb
oxygen through their moist skin.
In the winter, when they hibernate
in the bottom of ponds or in the
ground, they take in enough
oxygen through their skin to stay
alive.

(For more information read R. P.
Hodge's Amphibians and Reptiles in
Alaska, the Yukon, and the North-
west Territories. Additional back-
ground information and activity
ideas are available in the Frogs
and Toads activity packet pro-
duced by the Dahlem Environmental
Education Center, Jackson Com-
munity College, Jackson, Michi-
gan. )
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Vocabulary:
Activity 1
Frogs and Toads

Background:

Frogs and toads spend the first
portion of their lives in ponds, as
eggs and then as tadpoles. They
absorb dissolved oxygen through
fish-like gills. Then, as adults,
they breathe air with lungs.

Each spring, after mating, female
amphibians lay soft, jelly-like eggs
in ponds. Frogs lay large masses
of floating eggs; toads lay strings
of eggs that stick to vegetation in
the bottom of the pond. After a
few days, the eggs hatch into
tadpoles (polliwogs).

The fishlike tadpole eats small
water plants, especially algae. It
grows hind legs followed by front
legs. Then it stops eating as its
small body undergoes drastic
changes : eyeballs move from the
side to the top of the head; gills
make way for legs and lungs; and
the digestive system transforms to
accommodate an insect diet.
During this time, its body is
supplied with nutrients from the
storehouse in its shrinking tail.
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. amphibian

. tadpole

. polliwog

. metamorphosis

. hibernate

Materials:

. green, smooth material

. brown, bumpy material

. construction paper

. crayons

. scissors

. brads
butcher paper or chalkboard

: felt-tip markers or chalk
. dictionary
. worksheets:

. . . How Does a Frogp-s-Grow? (6-A)

. . . Frog or Toad?
Which is Which?
m--

Procedure:

1. Explain to students that they
are going to study one cat-
egory of amphibians--frogs.
Have them look up “amphib-
ian” in the dictionary. Talk
about the changes in the
frog’s life cycle and introduce
the idea of metamorphosis.
Use the worksheet and have
students cut out pictures of
the frog’s life cycle and see
if they can place them in the
proper order.

2. Prepare frogs and toads
before class using the pattern
from the worksheet Frog or
Toad? Which is Which? Cut-~the frogs out 3 smooth green
material such as acetate, oil
c loth  or wrapping paper.
Cut the toads out of bumpy
brown material such as sand-
paper, rough wood or cloth.



3. Toads and frogs can be safely Have students make pet frogs
handled by anyone, but or toads by cutting out and
handling frogs removes their coloring the following pattern.
protective mucous layer. Tell Use brads at the leg and arm
the children to be careful joints for some movable,
not to squeeze too hard when hoppy toads and frogs.
trying to keep hold of these
jumpers.
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4. Distribute the worksheet Fro
+or Toad? Discuss the di fer-

e ences between  frogs and
toads. Pass around the frogs
and toads you made, for the
children to feel. Frogs are
green or light brown, smooth
and moist. Their color
blends in with the plants that
fringe ponds and streams.
Because of their longer back
legs, they are great jumpers.

Toads are brown, bumpy and
dry, blending in with mud
and dead leaves. With their
shorter rear legs, they are
better than frogs at walking.
Toads have kidney-shaped
glands on their heads which
exude a milky white poisonous
fluid when predators try to
eat them. They do not give
people warts, and their
poison will not bother people
unless they try to eat the
toads!

5. Discuss where frogs and
toads live (their habitat).
Frogs and toads breed in
ponds and are usually found
in or near fresh water.
Marshes and the edges of
ponds and streams provide
them with water, food and
cover. However, wood frogs,
the most widely distributed
amphibians in Alaska, live in
grasslands and open forests
and may often be found
considerable distances from
water. Polliwogs eat algae.
Adult amphibians eat live
worms and insects--thousands
of them--which is a great
help in Alaska in the summer-
time !

6. Draw a big mural on butcher
paper or chalkboard of frogs
and toads in their wetland
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habitat, showing every stage
of their life cycles. Draw
their food, water. and cover.
Show them eating lots of
mosquitoes!

Additional activities:

1. Language Arts : One of the
most famous Japanese haikus
is about a frog. Use it as a
model, and have the children
write their own haikus.

Large pond.
Frog jump in.
Plop !

2. Science : Take a field trip to
a nearby wetland area to look
for frog and toad adults,
polliwogs and jelly-like eggs.  

-Basho

Listen for croaking. Evening
is often the best time to hear
frogs and toads, so encourage
parents to take their children
on flashlight expeditions.

Toad eggs--
long strings attached
to bottom vegetation
in ponds or puddles

Frog eggs--
clusters floating on ponds
or attached to vegetation
beneath the surface



3. Science. Make a terrarium so
that you can observe a live
frog or toad for short pe-
riods . Place a layer of rocks
and gravel in a large glass
container or pan; add soil
and plants . Set a pie pan
full of water in one corner.
Cover the top with plastic
wrap to hold in moisture.
Punch a few holes for air,
and collect plenty of live
insects to feed your frog or
toad. Watch it move, eat and
breathe. Then return your
frog or toad to its wetland
habitat.

Eggs or tadpoles can be kept
briefly in an aquarium filled
with pond water. Discard
non-developing eggs and any
that turn gray or white.
Keep the water cool, out of
direct sunlight. Feed the
tadpoles cornmeal, cooked
spinach, boiled lettuce, and
hard-boiled egg bits. Remove
leftover food. Captive tad-
poles often won’t complete the
transition to an adult because
the aquarium lacks the in-
creasing concentration of
nutrients found in an evap-
orating spring pond. So
release the majority and give
those remaining plenty of
extra food.

Activity 2
The Legend of Six Frogs

Background:

This activity involves a legend
from British Columbia. Alaskan
Natives have similar legends and
stories about frogs. Frogs are
especially important in Southeast
Alaskan mythology, and totem
poles and gravestones often have
carved images o f  f rog- l ike  or
toad-like figures. In the stories,
frog is a guardian spirit,  a
br inger  o f good fortune, the
embodiment of wisdom, a guide
through treacherous country and
the symbol of secret societies.
Also, in this tradition, a frog’s
owner is supposed to be endowed
with singing power.

Vocabulary:

. legend

Materials:
copy of “The Legend of Six
Frogs”
cloth or colored paper to
make student costumes
paper
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i crayons
l scissors
l worksheet:

. . . Legend of Six Frogs- - -
(6-C)

Procedure:

1. Read students “The Legend of
Six Frogs. ”

2. Have students cut out pic-
tures of the specific story
events  on the worksheet
Legend of Six Frogs. Ask-_
them to recall the story, then
to match the following cap-
tions with the pictures and
place the pictures in proper
sequence.

a.

b.

C.

d.

e.

f.
g .

seven children asking
father permission to go
hunting
seven children in canoe
waving farewell to father
children eating lunch
by pond and noticing
wrapped food
six children eating food
and dried fish
seven children--one nor-
mal size and six shrink-
ing , part-frog children
one child paddling home
six frogs croaking out-
side the door

3. Discuss the legend. Ask,
“What do you think happened
to the six frogs during the
winter months?” Lead into a
discussion covering frog
hibernation.

4. Have students draw favorite
scenes from the legend.

5. Assign parts to the students
and act out the “Legend of
Six Frogs." Students can
make costumes and invite
parents or friends to see the
play.

Additional activities:

1. Language Arts, Social Stu-
dies :  Have the children try
to discover and record l o c a l
legends and carvings of frogs
and toads. How does the
“Legend of Six Frogs” differ
from local legends? Show the
children on a map where the
“Legend of Six Frogs” origin-
ated (The Saanich Reserve is
near Sidney, Vancouver
Island , British Columbia,
Canada).

2. Language Arts, Science :
Have the children write a
class story about frogs and
toads, weaving in lots  o f
facts  and anecdotes
their experiences with
bians .

about
amphi-
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O n c e  u p o n  a
f a m i l y  a t  t h e
serve, near  a
seven children
t h e  a g e s  o f
years old.

t ime  there  l i ved  a
West  Saan ich  Re-

pond. There were
in this family from

seven to four teen

O n e  d a y  t h e y a l l  dec ided  to  go
hunt ing  toge ther ,  so  they  asked
permission of their parents.

LEGEND OF SIX FROGS
Joan Morris,

Told by her grandmother

J u s t  a s  t h e y  w e r e  l e a v i n g  t h e
fa ther  took  them as ide  and  to ld
them i f  they stopped at  the pond
to eat  their  lunch,  they were not
to eat anyth ing  they  found  there .
A f te r  th is  they  bade  fa rewe l l  to
the i r  f a ther  and  se t  ou t  in  the i r
canoe.

A s  t h e y were approaching the
pond  one  o f  them asked  i f  they
shou ld  s top  and  ea t ,  as  he  was
very hungry. So they all stopped
and ate some of their lunch.

As they were eat ing one of  them
n o t i c e d  a  p i e c e  o f  p a p e r  w i t h
something wrapped i n s i d e  i t .
So, they al l  went  to see what  i t
was.

When one o f  t h e  b i g g e r  b o y s
opened i t  they found al l  sorts of
food  and  dry  f i sh . I t  looked so
delicious t h a t  s i x o f  t h e  b o y s
started eat ing, but  one of  t h e m
remembered  what  h is  fa ther  had
told them and he tried to stop his
brothers. B u t  t h e y  l a u g h e d  a t
him and said that he was supersti-
tious, like their father.

N o t  l o n g  a f t e r  t h a t  t h e y  all f e l t
strange. T h e n  l o o k i n g  a t  o n e
a n o t h e r  t h e y  n o t i c e d  t h a t  e a c h
one was getting smaller and small-
e r . G r a d u a l l y  al l  six o f  t h e m
changed in to little green frogs.

The one that did not change got in
the canoe and paddled home to tell
his father what had happened.

Af te r  supper  the  fa ther  to ld  the
mother  the  sad  news. Suddenly
they heard the croaking of  f rogs
outside and going out they noticed
six l i t t le  f rogs. These little f r o g s
stayed there until winter.

That is how the frogs came to the
West Saanich Reserve.

Repr inted f rom AMPHIBIANS AND REPTILES IN ALASKA,  THE YUKON AND NORTHWEST TERRITORIES,  by
R o b e r t  P a r k e r  H o d g e ,  p u b l i s h e d  b y  A l a s k a  N o r t h w e s t  P u b l i s h i n g  C o m p a n y ,  B o x  4-EEE, A n c h o r a g e ,
Al aska 99509.  U s e d  b y  p e r m i s s i o n .
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