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Introduction

Sea Week is a celebration. It3 one of those rare school programs that can
saturate a class with learning opportunities without intimidating a single
child. The hundreds of teachers now participating in Sea Week throughout
Alaska have found it to be a highlight of the year--a week of delight and
awe, intrigue and excitement. It3 a week that translates classroom science,
mathematics, language, history, social studies, art and music into the crash
of a wave, the scuttle of a crab, the drift of a kayak, the bark of a sea
lion, the taste of smoked salmon, the scent of a pier. The only frustration
weve found is among educators who discover that a week isnt enough. Many
teachers have expanded their programs to a month. Several have simply
given up on trying to confine Sea Week to a time, and now make use of the
curriculum throughout the year. However you design your own program,
wete confident that its primary ingredients--Alaska% Kkids, rivers and coast-
lines--come to you satisfaction guaranteed!

Animals of the Seas and Wetlands is the second of seven Sea Week curriculum
guides. This book lends itself well to a first grade curriculum; but is not
“locked” into that grade level. It has been adapted effectively to preschool,
secondary and adult education. Several factors are responsible for the
versatility. One is that while student activities in each book are at grade
level, the teacher background materials are written at university level, and
can be transferred to the classroom at any level the teacher desires. Anoth-
er is that the curriculum encourages the use of community resource experts,
who can gear their talks and tours to anyone from preschoolers to retirees.
A third reason for the flexibility is that many of the student activities have
latitude. When in Volume VI the guide suggests building model boats, for
instance, it includes the pattern for a paper cutout. But the same activity
can be used by high schoolers constructing complicated models, or by adult
students trying their hands at building an actual kayak!

The lives of all Alaskans are touched often by the sea--literally, aesthetical-
ly, productively. To begin with is the sheer immensity of the Alaska coast-
line. It stretches and twists, pounds and lies placid along two oceans and
three seas for 6,640 miles--more than half that of all the contiguous United
States. Islands, inlets, bays, fjords and delta regions add another 28,000
miles of saltwater shoreline for a total of 34,640 miles--a distance almost equal
to twice the circumference of the earth.. Alaska3 continental shelf covers
more than 830,000 square miles, more than 75 percent of the U. S. A large
percentage of the fish caught in the U.S. come from Alaskan waters. And
Alaska3 coastal zones, both onshore and off shore, contain an estimated 75
billion barrels of petroleum and 380 trillion cubic feet of natural gas--
amounts that would equal 50 percent of the nation3 remaining petroleum
reserves.

More than three-quarters of Alaska3 almost half-million people live along its
coastline.  Their careers are generally sea-related. Grocers sell to the
fishing fleet, lumbermen float their log rafts overseas to the mill, real estate
salesmen get more money for property with an ocean view, and school teach-
ers find that one of the most effective ways to spark interest in a child3
eyes is to turn those eyes seaward.



The bulk of Alaska’ culture is so closely interlaced with the sea that in many
cases the sea is Alaska culture. The seven volumes of the Sea Week Cur-
riculum series escort youngsters through the crafts, arts, music and oral and
written literature of the coastal Haida, Tlingit , Chugach, Koniag, Aleut ,
Yupik and Inupiat to the poetry, literature and artwork of Alaska today.

And even the lives of that one-quarter of Alaska’ folk who dont live along
the coastline are linked to the sea. They are consumers of sea products, of
course; and beneficiaries of seacoast oil wealth, and even occasional visitors

to the sea. But more importantly they are linked to the sea by Alaskas
myriad rivers and wetlands: Alaska’ vast interior, which its inhabitants call
“The Golden Heart” of the state, includes hundreds of thousands of miles of
rivers and streams, and 390,941 square miles of wetlands. That3 two-thirds
of the state, all linked to the coastline by freshwater systems that serve as
nurseries for Alaska’ salmon and waterfowl, as transportation arteries to and
from the coast, and as the nutrient-rich replenishers of the ocean currents.

Because of such interconnections between wetlands and the sea, with this
edition the Sea Week Curriculum series has been expanded to include units on
Alaska3 wetlands and the traditional Athabascan and contemporary peoples
who inhabit them.

The resulting series is the foundation of the most comprehensive marine
education program ever developed in the Northland. We hope that you will
find it as valuable and motivating as it is intended. We hope, too, that
through Sea Week, the youngsters of your classrooms will come to more
deeply respect and appreciate the environments for which they will soon be
responsible. The insights they gain in your classrooms will become the votes
and legislation, the lifestyles and attitudes, the wisdom and understanding--
the sea harvest--of tomorrow.
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Tips for Teachers

Welcome to Sea Week! Here3 a checklist of tips designed to help familiarize
you with the contents of Animals of the Sea and Wetlands, and to assist your
Sea Week planning.

If you havent scanned the book already, we suggest you get a sense of
its format by glancing through the Table of Contents, the different units
containing teacher background and student activities, the student work-
sheets, and the bibliography. Note that each unit begins with a list of
objectives that specify which activities are designed to accomplish those
objectives, as well as a key picture that can be used to introduce,
review or evaluate the unit.

. Student worksheets have been placed together at the end of the book,
numbered to correlate to the units they complement. Thus, Worksheet
1-A is the first worksheet (A) listed among the activities in Unit 1;
Worksheet 2-C is the third worksheet (C) assigned in Unit 2, and so on.

. Many more ideas are included than can be used in a week, but we
wanted to give you a selection so you can potentially expand to Sea
Fortnight, or ‘Sea Year™

. Make lesson plans, selecting those activities most appropriate for your
students, with consideration for local history and culture. Note that
we Ve included activities to sharpen skills in language arts, science,
social studies, math, music, art and physical education, so that all
aspects of education during Sea Week can focus on Alaska’ ocean, river
and wetland environments.

. Plan your field trips. Arrange to take parents or interested community
members as helpers. Older students make great assistants.

. Check through the “materials™ list of each unit; then make, buy,
scrounge or order any equipment you might need.

. Order films early!

. Talk to your librarian about books to back up your studies. sug-
gestions are included in the general bibliography at the end of this
book.

In the Field
Plan at least one field trip. Decide on a place, time and means of
transportation. Biologists, long-time residents, parents or bilingual

staff may have field trip suggestions. Invite one or more of these
people to go along on your field trip.
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Develop an outline for your field trip. Suggested inclusions:
A. Discovery and exploration time.

Structured learning activities.

Snacktime.

Organized games, treasure hunts, litter pickup.

m o o w

Review of the day3 events (which can be as simple as having
each student and parent telling what he or she enjoyed most).

If youte taking a bus, make up a game or a checklist of things to watch for
so as to develop a learning atmosphere for the trip.

Write a letter to parents. Include requests for field trip assistants,
materials, ideas, and permission slips.

Dear Parents :

We are celebrating Sea Week May 6-11. All our classes that week will
focus on the sea. Well be emphasizing sea and wetland animals as we solve
sea-related arithmetic problems, write sea themes, read sea stories, have a
seafood snack and take a trip to Eagle River Beach. Can you help with any
of the following items?:

[1 provide a seafood snack

[1 assist with a Sea Week art project

[1] talk to the class on the following sea themes:

{1 show the class your collection of

[1 help with Sea Week planning and preparations
{1 go on the trip to Eagle River Beach
Thanks so much! And happy Sea Week!

I give my permission for to go to Eagle River Beach
on Monday, May 7.

signature of parent or guardian
If possible, visit the field-trip site ahead of time with your assistants.

Explain what youll be doing and answer questions. Field trips generally
work best if you can break your students into groups of five to six.

Vi



. Promote conservation by emphasizing the protection and wise use of
natural resources. Ask children how they can help take care of animals
and plants they encounter in their field and classroom studies. Draw up
some rules :

1)  Step softly and quitely while observing animals

2) Replace rocks or logs after looking underneath (to keep the
roofs on animal homes)

3) Handle animals gently

4)  Fill in holes after looking for clams (to prevent suffocation of
the animals next door)

5) Dont take live animals or plants away from their homes.

. So that future children can enjoy the area, too, it is a good idea to dis-
courage personal collections of any natural items, living or nonliving.
Limit collections to educational purposes such as art projects or aquarium
study. Be sure to return any living animals to their natural habitats as
soon as possible. Preserve for classroom specimens only those animals
that are already dead.

. Encourage students to leave the beach, river or pond cleaner than when
they arrived.

. Remember safety. For field trips:

1) Have a plan for keeping students in groups through a buddy
system or adult supervision.

2) Take a first aid kit.

3)  Discuss hypothermia.

4)  Take matches and tinder for starting a warm-up fire if one is
necessary.

5) Make sure all participants dress warmly and take extra clothes and
rain gear (plastic trash bags will do in a pinch, but remind
students about the danger of suffociation from plastic).

6) Wear life jackets on boat trips.

7) Keep an eye on the stage of the tide--so that no one is stranded as
the tide comes in.

In Your School and Community

. One of the best aspects of Sea Week is involving all the students, teach-
ers and community residents so that everyone works together. The
whole school is decorated; one class inspires another; older students do
programs for younger ones and vice versa; community members help with
field trips and speakers. An air of excitement pervades halls and
classrooms! But dont hesitate to try Sea Week on your own or with just
a few other teachers. By the following year, when they¥ve had a chance
to see what yout¥ve done, others will be ready to try Sea Week, too!

. Plan your schools Sea Week at a time best suited to your location.
Teachers in southwestern, southcentral and southeastern Alaska are
finding it best to consult tide tables and plan beach trips at low tide.
In northern, central and western Alaska, Sea Week activities are proving
most successful when there$ open water, or when they are planned to
coincide with longstanding seasonal activity, such as fishing or whaling.
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. Brainstorm Sea Week ideas with other teachers and parents. Use the
Sea Week Planning BSheet beginning on Page  to list the names of
parents and local resource people who can help make your Sea Week a
success. You'll find most people pleased to be asked and more than
happy to help.

. Involve your bilingual staff as you identify such community resources as
speakers (fishermen, net menders, Coast Guard persconnel, boat cap-
teins, community elders, artists, musicians) and field {rip sites
(beaches, harbors, canneries, seafood markets, salmon spawning
streams, marshes, hatcheries, museums}.

One or more parents or teachers can be appointed to coordinate speaker
schedules, movies and field-trip transportation, and to present your Sea
Week plan to school district officials for approval.

. Contact your chamber of commerce, village council/borough government,
and other community groups, inviting them to sponsor complementary Sea
Week events such as festivals, seafood dinners, slide shows, speakers.

If your school is inland, consider exchanges with a coastal school. Send
it a selection of items found on your field trips, a class story, or per-
haps photos. Maybe they can send you fish stories, pieces of net,
floats, seaweed, beach sand. Most activities in this book easily can be
adapted for inland schools. Try to acquire a saltwater aquarium for
your school.

. Field trips and other Sea Week activities make good news features.
Consider contacting your local newspaper, television or radio station.
Reporters often enjoy going to the beach as much as students do!
Provide as much information as possible to all community media.

Follow-up

. Write thank you notes to speakers.

. Ask students, teachers, parents and community participants to evaluate
Sea Week.

The sea is important to me becsause...

To me, the best part of Sea Week was...

The part of Sea Week I didn't like was...

My suggestions for meking Sea Week better are..,

Overall, Sea Week was:

poor ok great



. Write a brief report--including sample student work, evaluation forms,
and news articles--for your administrators. Send a copy to the Sea
Week Program Coordinator, College of Human and Rural Development,
University of Alaska, Fairbanks, Alaska 99701. We like to keep informed
of what you are doing. And well share your good ideas with other
students, teachers, and administrators.

. Photocopy your lesson plans and stick them in this guide, so youll be
ready for next year!

If youl like to learn more, consider requesting a Sea Week inservice or
I-credit course for your school. Contact Alaska Sea Week, College of
Human and Rural Development, University of Alaska, Fairbanks, Alaska
99701; or the School of Extended and Graduate Studies, Outreach
Division, University of Alaska, Juneau, Alaska 99802; or Talent Bank,
Department of Education, Pouch F, Juneau, Alaska 99811.
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Sea Week Planning Sheet

Resource People: Speakers, craftsmen, field trip leaders.

Name Expertise Phone

Field Trip Possibilities:

Habitat Transportation
Location (Beach, river, pond) Arrangements

Xii




Volunteers: To help with field trips, seafood meals, classroom activities.

Name To Help With: Phone

Films :

- Call Number Title Source Rating
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Books :

Call Number Title Source Rating
Equipment:
Type Purpose Source

Xiv




BUS CHECKLIST:

Check off these item_s as you see them. Circle the ones you might sea at the
beach. Happy hunting.
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Unit One
Introduction to
Marine Invertebrates

Activity 1 - Live Sea Animals ...3

Activity 2 - Making an Undersea
World ... 6

e ———————————————————————— e

Objectives:

To help students:

« Touch and identify common beach creatures such as sponges, jellyfishes,
anemones, worms, crabs, barnacles, shrimps, amphipods, mollusks, sea
stars, sea urchins and sea cucumbers (Activity 1).

* Understand the meaning of “invertebrate’ a soft-bodied animal without
bones (Activity 1).

» Talk to a diver and/or marine biologist and observe their equipment
(Activity 2).

* Decorate the classroom like an undersea world (Activity 2).

e Train “animals™ (paper bag puppets) for an underwater circus (Activity
2).
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All living things can be classified
as belonging to either the plant
kingdom or the animal kingdom.
Vertebrates and invertebrates are
the two major subdivisions of the
animal kingdom. Vertebrates are
animals with backbones: humans,
horses, elephants, mice, fishes,
etc. Invertebrates are animals
without backbones: sponges, sea
stars, insects, worms, jellyfishes.
Ninety-five percent of all animal
species are invertebrates.

There is a great assortment of
colors, shapes and sizes among
invertebrates found in Alaskan
waters. Lacking backbones, they
have various ways of supporting
their bodies. Some, such as ane-
mones, rely on the water itself to
give them shape and support.
Sponges have a support system of
needlelike structures, which form
an entwining mesh. Crabs,
shrimps, and beach hoppers have
external skeletons, or “exoskele-
tons, " that must be shed as they
grow. The skeletons of sea stars
are composed of small plates; the
plates of sea urchins and sand
dollars are fused together to form
a test. The soft bodies of snails
and clams are encased in protec-
tive shells that increase in size as
the animals grow.

Activity 1
Live Sea Animals
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Background:

In teaching children about marine
biology, nothing compares in
excitement and value to the obser-
vation of living creatures. On the
coast, live sea animals can be
collected from the shore at low tide
(rocky beaches have the most
diversity), under floating docks or
pier pilings, or from divers or
fishermen. A crab pot, old tire or
rope, set offshore or hung from a
dock, will often attract creatures.
An animal skull works extremely
well for bait. Use the information
in Unit 2 to help with identification
of your finds.

Inland schools can obtain live
animals from friends on the coast
or parents visiting the ocean, or
can order them sent air freight
from biological supply companies.

Plan to return the creatures alive
to their homes on the shore after
this activity. That way, there will
always be animals for future Sea
Weeks'!




Vocabulary:

. invertebrate
. exoskeleton
. sponge

. jellyfish

anemone

. worm
. crab

. barnacle

. shrimp

. amphipod

. mollusk

. univalve

. bivalve

. shail

. sea slug

. hudibranch
. clam

. mussel

. Sea star

. octopus

. chiton

. sea urchin
. sand dollar
. Sea cucumber
. sea squirt
. habitat

Materials:

* live sea creatures
* magnifying lenses or binocular

microscopes with lights

» finger bowls

Procedure:

1.

Obtain  the sea  animals.
Remember conservation! It is
important that live animals be
treated well and returned to
their proper habitats. salt-
water aquariums are ideal
(use natural salt, sea water
or marine salt, available at
pet shops); but if none is
available, animals can be kept
for several days covered with
paper towels dampened with
salt water, in wet seaweed,
or in a pan of salt water in
the refrigerator.

zaé
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The most important rule is to
keep the water cool at all
times, which is necessary to
maintain a sufficient oxygen
level. As soon as the water
begins to lose its chill,
return the pan to the refrig-
erator. Dont use a metal
pan, which can corrode and
poison the animals. Most
intertidal animals are hardy,
but if one of yours becomes

sluggish, return it to the
sea. It is best not to collect
sponges, which decay quick-
ly.

4,

Build excitement about Sea
Week by encouraging students
to inspect and touch the
animals. It is safe to gently
handle them. Jellyfishes may
be touched on the bell but
should not be picked up, as
their tentacles, located on the
underside, may sting.

Write student questions about
these animals on the board as

starting points for future
studies.
Introduce the word “inverte-

brate” as meaning “soft-

bodied animal with no bones.”
Have the children find and
feel their own backbones.



Discuss the habits of inverte-
brates. @ Where are inverte-
brates found? What are their
needs? How can we help take
care of them? (by being
careful of them when we go to
the beach, by not stepping
on them, by filling in any
clam holes we dig, by turning
rocks back over after we look
under them).

Set up the magnifying lenses
or binocular microscopes.
Explain the purpose of the
instruments and how to
operate  them. Place an
animal in the finger bowl in
salt water, turn on the light
and focus. Use flashlights
with the magnifying lenses.
The beauty and strangeness
under magnification are
impressive.  (Remember, how-
ever, that the light produces
heat that can warm the water
and the animals, so turn the
light off when you¥e not
using it.)

Have students watch the way
a jellyfish moves in an
aquarium or plastic bag of
salt water. Let students
touch the tentacles of an
anemone and feel their sticki-
ness (due to the discharge of
stinging cells, or nemato-
cysts). Count the legs of
crabs and shrimps and feel
their hard shells.

Under duress, a hermit crab
will sometimes jump out of its
shell. If this happens, put it
quickly back in its saltwater
home so that its soft abdomen
will be protected. Notice how
the fleshy abdomen is adapted
at its tip to hang on to a
shell, and observe the loss of
appendages on the abdomen.
Then place the empty shell
next to the hermit crab, and
watch how it examines the
shell and inserts its abdomen.

8.

Watch barnacles feeding with
their feet. How does an
amphipod move? Is the clam3
shell open just a crack to let
it feed? Can you tell where a
snail or limpet has been?
(They will leave trails on the
rocks sometimes. ) Watch the
tube feet of a sea star waving
about. Place the sea cu-
cumber in a pan of salt water
when observing it and be
careful to disturb the cu-
cumber as little as possible

because, as a protective
measure, it may extrude its
internal organs. The sea

cucumber will grow its insides
back, but that takes time and
energy.

Conclude the session by
having students tell what
their favorite animals are,
and why.




” Activity 2
Making an Undersea World

Background:

Children invariably are fascinated
by the undersea world. By dec-
orating your classroom, students
will have a chance to use their
imaginations and artistic  skills,
while learning more about the sea
and its inhabitants.

Materials:

masking tape
plastic sponge
coarse sandpaper
crayons

paper

clothes iron

red finger paint
black marker
newsprint

dried sea star
sand

glue

construction paper
scissors

yarn or string
paper bags
paintbrush
powdered tempera paint

Procedure:

1.

Invite a diver or marine
biologist to demonstrate his or
her equipment and show
underwater slides.

Ask the students about their
own ocean adventures. Have
them make construction paper
cutouts of the animals and
label with names based on
their own: Susannah  Sea

Squirt, Joe Jellyfish, Annie

Anemone, Kathy Clam.
Attach yarn or string, and
hang the cutouts decora-

tively. The nicknames can be
used later on field trip name
tags.

Select a variety of art activ-
ities that will turn your
classroom and hallways into
an undersea world: hang
colored tissue paper beneath
fluorescent lights to act as a
filter; hang art projects and
seaweed streamers from the
ceiling; make murals; ask
students to bring sea trea-
sures from home such as
nets, floats, shells and
driftwood.  Additionally, you
can :

a. Make paper waves from
construction paper and
tape to window shades.
Tape sea birds, boats
and planes above the
waves, and sea animals
below them. When the
shades are drawn, it%
low tide! (Suggested by
the teachers at Badger
Road Elementary, Fair-
banks. )



b. Have the class cut
jellyfish shapes from
coarse sandpaper. Color
the sandpaper heavily.
Place a sheet of white
paper over each sand-
paper jellyfish and iron
over it to make a jelly-
fish impression.

c. Cover a piece of paper
with red finger paint.
When the paint has
dried, draw and cut out
the outline of a sea star.

Using a sponge and
orange tempera paint,
give the sea star a
mottled look.

Brush tempera on a
dried sea star. Some-
times one can be found
freshly dead at the
beach (but dont kill any
just for an art project! )
Cover it with a sheet of
newsprint.  Holding the
paper in place, gently
rub over the sea star to
transfer its image.
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Sea Week at Denali Elementary School in Fairbanks.




Make sea paintings,
using powdered tempera
paint, sand and diluted
glue. Clean the sand
and mix with paint
powder (not too much).
Keep the colored sand in
baby-food jars. Spread
glue on paper with a
paintbrush and sprinkle
sand over the wet glue.
Students can make
original designs or use
ones that have been
mimeographed. Frame
and hang these. (Sug-
gested by Kathy Amer-
man, Maureen Coon,
Kathy Dill and Larry
Trani, Baranof Elementa-
ry , Sitka.)

Make a ‘sea letter mu-

ral ." Attach a long
piece of paper to the
wall. Have  students

use a black marker or
crayon to outline a sea
plant or animal; then

color the drawings and
label with the first letter
of their creatures”
names. When finished,
students should notify
the teacher so that the
animals” full names can
be added.

g. Make crabs out of con-
struction paper circles
folded in half.  (Sug-
gested by Joanne Rogers,
Paul Banks Elementary,
Homer.)

As a finale, have an under-

water circus. Ask students

to each pick an animal to
train and show off. Make sea
animal hand puppets out of
paper bags, with features cut
out of construction paper and
glued on. Have students plan
appropriate puppet acts,

Practice and then do a pro-

gram for parents and other

classes. (Suggested by

Joanne Rogers, Paul Banks

Elementary, Homer. )
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Activity 1 - Sponges ....... 11
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Objectives:

To help students:

_

Marine Invertebrate Species

Activity 6 - Crab for Dinner . 25
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Bivalves, Univalves , Chitons
Octopi and Squid

Activity 8 - The Echinoderms--
Sea Stars, Sea Urchins, Brittle
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e Practice reading, writing, coloring and numbering skills with marine
invertebrate worksheets (Activities 1-8).

« Compare natural and synthetic sponges (Activity 1).

« Make sponge prints (Activity 1).

« Design, make, and wear jellyfish or anemone costumes for a class play

(Activity 2).

« Write a class poem or story about worms (Activity 3).

« Sing a song with hand motions about crabs, shrimps, barnacles and

amphipods (Activity 4).

+ Listen to Pagoo, a story about a hermit crab (Activity 5).

e Investigate and taste crab (Activity 6).

+ Construct a mollusk puzzle using two-dimensional shapes (Activity 7).

« Make three-dimensional sea stars, brittle stars, sea cucumbers, sea
urchins and sand dollars out of clay or dough (Activity 8).

« Compare sea squirts to marine invertebrates (Activity 9).
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Activity 1
Sponges

Background:

In Alaskan waters, sponges are
primarily subtidal, but some may
be found in the intertidal zone.
Intertidal  sponges usually are
inconspicuous, encrusting species
growing under ledges, in cre-
vasses, on rocks and boulders.
Shades of green, yellow, orange
and purple predominate, but other
colorations may be found.

Sponges have been largely un-
changed for 500 million years.
Because they taste bad, they have
few natural enemies. Some spon-
ges shelter other organisms in
their internal cavities.

If an intertidal sponge is examined
with a magnifying glass, its scat-
tered incurrent and excurrent
openings can be seen. Flagellated
cells draw sea water into the
sponge mass through small incur-
rent openings. The sea water
passes along internal passages and
exits the sponge through the
larger excurrent openings, which
resemble volcanic craters. Inside
the sponge mass, the flagellated
cells along the passages capture
microscopic bits of food from the
passing water.

Sponges are given shape and
texture by fibers and tiny, often
elaborate siliceous or calcareous
structures called ‘Spicules. "
Biologists use the size and shape
of these spicules to identify
sponge species.

Some sponges have a distinctive
form, which may resemble vases,
fingers or balls; but others are
amorphous. Sponges produce
larvae that drift for a time in the
water, then settle to the bottom
and stay in the same place to grow
and mature. They have no head,
eyes, legs or heart.

Materials:

e Natural sponge (old-fashioned
bathtub type)
* Synthetic sponge pieces (one
per student)
* Tempera paint
Paper cut in sea animal
shapes
Construction paper
Scissors
Glue
Worksheets
Sea and Wetland Activity
Book (cover)
.. Guess What | Am? (2-A)
. The Cut and Paste
SpongeStory(2-B)

11




Procedure:

1.

12

Have students compare a real
sponge with the synthetic
type. What differences can
they see, smell, feel? Ex-
plain that real sponges are
live animals gathered by
undersea divers. Synthetic
sponges are put together in a
factory. Show the class the
properties of sponges that
make them valuable to people
and useful to other sea
creatures. They soak up
liguids!  Their central cav-
ities  provide places for
smaller animals to hide or
feed. And sponges taste
terrible--so few animals eat
them.

Have the class make sponge
prints. Dip pieces of syn-
thetic sponge into tempera
paint, then press them lightly
on paper cut in sea animal
shapes. Glue the animal
shapes to a construction
paper background.

Talk about sponge colors and

shapes. Show the class
pictures of sponges from
magazines or books. Have

them complete the sponge

worksheets. (The Cut and
Paste Sponge Story  was
designed by Chris Normandin,
Nikolaevsk Elementary, Niko-
laevsk. )

Additional activities:

1.

Art, Science : Have students
cut out construction paper
sponges of different shapes
and colors, then draw pores,
attachments and other details.
Use for a corner room dis-

play.
Science. Show

students

sponge skeletons! Add a few

drops of laundry bleach to a
small piece of real sponge.
Swirl or stir with a glass rod
until  the sponge material
starts to visibly disintegrate.

With an eye-dropper, care-
fully draw up some of the
liquid, put a drop of it on a
slide and add a cover slip.
Place the slide under the
microscope and see how many
types of spicules you can
find. Different species of
sponges depend for structural
support on different types
and combinations of spicules .



Activity 2
Jellyfishes and Anemones

Jellyfishes and anemones belong to
the same phylum, “Cnidarig" also
known as ‘Coelenterata. " In some
species, the life cycle of the
animal actually includes an alter-
nation of generations : the jelly-
fishes reproduce sexually, produc-
ing larvae that settle to the sea
floor and become anemone-like
animals. These in turn reproduce,
asexually, to produce jellyfishes.

Drifting and weakly swimming
through the water, the soft-bodied
jellyfish is shaped like an umbrella
or bell. Its mouth is in the center
of its undersurface, and its ten-
tacles dangle like a fringe from the
edge of the bell. In its tentacles
are cells called “hematocysts” that
rapidly emit tiny poisonous and
sticky threads after contact by
prey organisms. The animal is
stunned, and the tentacles then
entwine and convey it to the
jellyfish® mouth. The nematocysts
of some species, such as the large
lions mane jellyfish, can sting
painfully; children should be
cautioned not to touch any jellyfish
they find either stranded on shore
or drifting in the water.

An anemone is somewhat like a
jellyfish turned upside down. The
main part of the animal is an
upright column. At the top of the
column are its tentacles, and in
the center of the ring of tentacles
is the animal3 mouth. Like jelly-
fishes, most anemones have
nematocysts in their tentacles that
they use to stun and capture
prey - Students may touch the
anemone¥  tentacles with their
fingers without fear of being hurt.
Do not touch the sensitive skin of
the face, arms, legs, body or
tongue to the anemone, however.

Anemones, like jellyfishes, have no
bones and need water both inside
and out for support. Out of

water, they look like masses of

gelatin.  If children find such a
specimen ashore, urge them to look
into the water nearby. There

they are likely to spot an anemone
upright, expanded and beautiful.

Most anemones attach themselves to
hard surfaces and move so slowly
along the sea floor that their
movement goes unnoticed.  Some,
however, look, live and behave in
unusual ways :

1. Some subtidal anemones con-
struct and live in tubes that
extend downward into the
substrate. These creatures
protrude from their tubes to
feed, but may withdraw into
them if threatened.

2. Some other, uncommon types
of anemones are relatively
mobile and can flop slowly
over and over as if doing
cartwheels.

3. Responding to the presence of

predatory sea stars, members
of at least two species actual-

13




ly let go of the bottom and
swim feebly, with writhing
motions.

Anemones reproduce in several
ways. Like almost all animals,
they can reproduce sexually.
Eggs and sperm are released
through the anemones” mouths.
Fertilized eggs grow into tiny
larvae that drift for a time, then
settle to the sea floor to grow into
adults. In one species, the
fertilized eggs develop within the
female and move out through the
mouth  to attach as small
individuals at the anemone3 base;
when they are large enough they
move away to the surrounding
rocky area. An anemone may also
reproduce by splitting in two,
dividing itself top to bottom
through the center of its column
and oral disc.

14

Several species of anemones may
be found intertidally in Alaska.
These are three of the most
conspicuous :

1.  Anthopleura artemesia Is
small, about two inches in
diameter, and is found in a
range of colors, including
pink, copper and green,
always with bands of lighter
and darker shades of the
main color along the ten-
tacles. The green color of
Anthropleura is caused by
symbiotic (mutualistic) algae.
Anthropleura can often be
observed 1n tidepools with its
tentacles fully extended.
This anemone may anchor
itself to a rock covered with
sand or mud; when the tide
is low, it appears as a small,
raised, sandy ring that
retracts when touched.

2. Tealia crassicornis is some-
times called the “Christmas
tree anemone. " It has a
pattern of irregular streaking
of red, green and tan. A
large anemone, it is often left
exposed at low tide on Alaska
shores.

3. Metridium senile is usually
white and differs from the
other two species in that its
tentacles are finer and appear
almost  feather-like. Some-
times called the ‘tauliflower”
or "plumose"” anemone, this
species is often spectacularly
abundant on pilings and
under docks. It feeds mostly
on zooplankton--the charac-
teristically tiny animals that
float in great numbers in the
ocean.

Vocabulary:

. tentacle




5 Materials:

pictures of anemones and
jellyfishes in books and maga-
zines
long, narrow balloons
paper streamers
old sheets or bedspreads
scissors
tape
stapler
worksheets
.. Sea Anemones (2-C)
. Anemone Poem (2-D)
Sea Anemone
Sentences (2-E)
Dot-to-Dot Mvsterv
2P T
. Jellyfish (2-G)

Procedure:

1.

Show the class pictures of
jellyfishes and anemones from
books and magazines (or from
the worksheets). Talk about
how the animals live. Explain
that anemones at low tide pull
in their tentacles to keep
from drying out.

Have students complete the
sea anemone and jellyfish
worksheets. (Sea Anemone
Sentences was designed by
Joanne Rogers, Paul Banks
Elementary , Homer. )

Have students make up a
class play about anemones and
jellyfishes--how they eat and
survive. Make costumes out
of old sheets or bedspreads,
paper streamers and balloons.
Use  scissors, tape, and
staplers to put everything
together. Children  might
want to save their costumes
for Halloween.

¢o

Jellyfishes are often stranded
on the shore, and depend on
the tide to wash them back to
the water. Once they land
on the beach, many dry out
in the sun and die.

Additional activities:

1.

Art, Science : Make jellyfishes
and anemones from construc-
tion paper. Curl strips of
paper for tentacles.

Science : Jellyfishes and
anemones are difficult to keep
alive in the classroom--so try
to limit your observations to
beach trips. If you do have
live jellyfishes or anemones,
ask students to watch their
behavior. Place the
jellyfishes in a plastic bag of
salt water so that students

can see their undulating
movements and their tenta-
cles. Caution students not to

touch stranded jellyfish at the
beach; they might get stung!

15
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Students can touch the ten-
tacles of anemones, and can
try to feed them bits of food
(pieces of fish, meat, shell-
fish). What happens? Have
students watch anemones in
and out of the salt water.
Notice how they attach them-
selves firmly to a surface.
Try not to disturb them.
Scientists think anemones may
live 100 years or more, as
long as food is available, so
dont let them die by human
hand. Keep them cool, and
return them to the ocean as
soon as possible.

Activity 3
Worms

Worms of many kinds are an incon,
spicuous but important part of any

beach. Many species have adapted
to their habitats in specialized
ways. There are species of worms
living naked in sand or mud
substrates, some that live commen-
sally with larger animals, and
others that reside in parchment-
like or calcareous tubes.

Worms serve a vital function in
their environment by loosening the
substrate and processing nutritive
material into the food chain. They
are themselves on the menu of
birds, fishes, and other animals.

Although the term ‘worm’ as it is
commonly used refers to slender,
wiggly animals with no legs, there
are actually a vast number of worm
species--some slender, some fat,
some with appendages and some
without. Five main groups, or
phyla, of worms may be found on
Alaskan beaches :

1. Platyhelminthes (flatworms)
These may be as long as four




inches, but most measure only
a fraction of an inch. They
are flat and seem to flow over
a surface, often looking like a
moving spot on a rock or
shell. They may be found on
moist surfaces and are inter-
esting to watch through a
magnifying glass.

ribbon worm

2.

Nemertea (ribbon or proboscis
worms)

Ribbon worms are round,
sometimes highly colored, and
guite elastic. A specimen
that is a foot long when
contracted may be capable of
stretching to 10 feet. Ribbon
worms break apart easily, and
each severed part is capable
of producing a new individ-
ual. They feed by everting a
mouth apparatus called the
‘proboscis. "

Some ribbon worms burrow
into the sand or mud, while
others live among clusters of
barnacles, mussel shells or
other marine organisms.

Echiura (spoon worms)

These take their common name
from the shape of the pro-
boscis, which when contracted
looks like a spoon. They live
in burrows and may be found
under intertidal rocks in
muddy areas with their pro-
boscus projecting from the
burrow. They are two to
three inches long.

spoon worm

peanut worm

Sipuncula (peanut worm)
faking their common npame
from their bulbous shape,
peanut worms are burrowers
in sand or mud and are often
found in low intertidal areas.
They may be several inches
long.

Annelida (segmented worms)
The annelids are a large
group of worms (including the
common earthworm) with
segmented bodies. The motile
surface dwellers have well-
developed heads with sensory
organs including eyes, taste
buds and tentacles. Others
have reduced sensory struc-
tures on the head and may
have tentacles or other struc-
tures used for feeding on the
organic  material  associated
with sediment. Many annelids
have appendages called para-
podia that are wused for
crawling, digging or swim-
ming .

Annelids are greatly varied in

size and appearance. The
backs of some are covered

17




with scales (scale worms) ;
some live in calcareous or
parchment-like  tubes (tube
worms); and others live in
cones made of cemented sand
grains. Annelids can be
found in vertually every type
of marine habitat (as well as
in fresh water and on land).
Some form part of the zoo-
plankton) some burrow in
mud, others live under rocks
or shells, and there are even
some living in sediments of
the deep sea.

Vocabulary:

. flatworm

. ribbon worm

. Spoon worm

« peanut worm

. segmented worm

Materials:

» pictures of worms from books

or magazines
* chalkboard or butcher paper
» chalk or magic markers
* worksheets
.. Worms (2-H)
. Worm by Letter (2-1)

. Tube Worms (2-J)

Procedure:

1.

18

Show

students pictures of

worms from books and maga-
zines, or from the work-
sheets. Discuss the way that
worms eat and are eaten, and
the role they play in loosen-

ing beach sands and muds.
Distribute the worksheets
-Worms, Worm by Letter, and
Tube Worms.

Additional activities:

1.

Art, Math: Have students
cut worm shapes out of
construction  paper. Write

math problems on one side of
the cutouts and the answers
on the other side.

Science : To help students
get over any squeamishness
about worms, bring some live
ones into the classroom in a
container of sand or mud.

Ask students some of the
following questions :

How long is the worm?

What color is it?

Does its body have segments
(rings)?

How fancy or plain is its
head? (Use a magnifying
glass. Worms that crawl over
the surface and hunt actively
usually have well-developed
sensory apparatus on their
heads, Look at the tentacles
on the heads of the tube
worms. )

How many legs does it have?
Does it move fast or slow?
Will it stay in your hand
when you hold it?

How quickly can the worm
bury itself?
Return the worms to the
beach when you are finished
watching them.
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Activity 4

The Crustaceans:

Crabs, Shrimps, Barnacles
and Amphipods

Background:

Crabs, shrimps, barnacles and
amphipods belong to the class
Crustacea, a large group related
to insects. Like ants and beetles,
crustaceans have a hard external
skeleton and jointed legs.

Numerous kinds of CRABS may be
found in Alaska. Small shore
crabs are sometimes abundant in
tidepools or other moist, protected
places. Small, spiny juvenile king
crabs can sometimes be found
stranded by a receding tide.
Hermit crabs--unique animals that
protect their soft abdomens by
living in empty snail shells--may
be numerous on rocky shores,
typically in tidepools.

Crabs are non-swimming, bottom-
dwelling animals usually protected
by a hard outer covering, or
‘exoskeleton. " Although each of
the many Alaskan crab species has
its own distinguishing features, all
crabs share certain characteristics:

Growth: When we grow, our
bones lengthen and get

larger, and the soft muscle
and other tissue making up
our bodies grows too. Crabs
grow in a different way.
Instead of an internal skel-
eton, they have a hard outer
shell that cannot expand. In
order for a crab to grow,
that shell must be shed, or

" molted. " In this molting
process, a new, larger soft
shell ~forms  between the

animal3 muscles and the older
hard-shell covering. This is
visible as a red or brown
covering over crab meat.
When the old shell has been
shed, the new one expands
and hardens to protect the
soft animal inside.

On the beach, students may
find empty crab shells. If a
shell is whole, it will have a
narrow opening on its rear
edge--the exit used by the
crab when it backed out of
its outgrown shell.

Movement: A crab3 legs are
jointed on different planes to
allow complex  maneuvering
that probably helps it to
escape a predator or capture
prey. It can move sideways
just as easily as it moves
forward or backward.

19




Feeding: Most crabs feed on
whatever they can find,
including annelid worms,
clams, snails, and sea stars,
alive or freshly dead. (Crab
fishermen report that crabs
wont eat rotten bait.) Crabs
are equipped with large claws
specially adapted for digging
in the sediment, tearing and
pulling apart food, as well as
for catching it. The claws
also carry food to the crab3d
complex mouth.

20

Reproduction:  Among crabs,
the sexes are separate. The
male crab typically attends
the female as her molting time
approaches, and mating
usually occurs after molting.
(Among tanner and other
spider crabs, the females no
longer molt after reaching
maturity, but do continue
mating. ) The female then
extrudes the eggs, which she
carries attached to her
abdomen until they hatch.
The tiny swimming larvae are
part of the ocean% plankton
until they molt several times,
change form, and settle to
the sea floor to become a-
dults.

The female crab% abdominal
flap is broader and larger
than that of the male, be-
cause it covers and protects
the eggs she carries for much
of the year.

SHRIMPS are not common inter-
tidally in Alaska, but children
occasionally may find some in tide-
pools; these are usually small and
not likely to be of a commercially
important species. Unlike crabs,
which are compressed top to
bottom, shrimps are flattened side
to side. Five species of shrimps
are fished commercially in Alaska:
pink, humpy , sidestripe, coon-
stripe and ‘spot shrimp. Of these,
the spot shrimp are the largest,
sometimes weighing as much as a
guarter pound.

Shrimps are crustaceans, capable
of swimming and walking. Their
ten forward legs are used for
traversing the ocean floor, and
their abdominal appendages (called
swimmerets) are used for swim-
ming . Some species generally stay
on the bottom during the day and
swim upward in the water column
to feed at night.

Like other crustaceans, shrimps
must molt to grow. Like her crab
cousins, the female shrimp carries
her eggs among her abdominal
appendages until they hatch.
Some species of shrimps in Alaska
have a curious life cycle in which
all members of the species begin
life as males, but are transformed
after several years into females,
remaining as such for the rest of
their lives.

2



BARNACLES, very common on
Alaskas shores, are encased in a
hard, calcareous covering made of
several overlapping plates. They
use modified appendages to sweep
the water. Acorn barnacles collect
food particles, and gooseneck
barnacles prey on tiny animals.

The young barnacle is free-swim-
ming like other crustacean larvae.
When it settles to the ocean floor,
however, the barnacle attaches
itself by its head to the substrate
and starts to secrete a hard,
calcareous sheath around itself.
When the protective cover is
complete, it usually is conical or
columnar, and is topped by plates
that open like a double-sliding
door. Through the opening, the
barnacle inside sticks out specially
modified legs that wave rhyth-
mically through the water to collect
bits of food.

Different varieties of shore-dwell-
ing barnacles live in different
beach zones, and several species
thrive on rocky Alaskan beaches.
Drifting, open-water  gooseneck
barnacles may be washed ashore on
outer coasts.

AMPHIPODS, also called beach or
sand hoppers, are small, active,
laterally compressed animals almost
completely covered by an external
skeleton. They have strong back
muscles that they can flex in order
to leap or hop. These animals are
usually scavengers; they can be
found under rocks and in nooks
and crannies formed by the growth
of other organisms. Amphipods
are the street cleaners and gar-
bage collectors of the marine
environment. When food such as
crab pot bait or a dead fish on the
ocean floor is available, they may
congregate in great numbers. In
spite of their small size, they can
quickly strip a food source to the
bones.

Materials:

. pictures of crustaceans from
books and magazines
. chalkboard or butcher paper
. chalk or felt-tip markers
. live crustaceans
. worksheets
Crab (2-K)
. Crab Cutout (2-L)
.. Shrimp (2-M)
.. Shrimp Maze (2-N)
.. Barnacle (2-0)
.. Barnacle Math (2-P)
.. Amphipod (2-Q)
. Sand Hopper (2-R)
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Additional activities:

1. Language Arts :  Write a class
story or poem about what it is
like to be a crab, shrimp,
barnacle or amphipod.

2. Art, Science :
out of paper.

Make barnacles

Art: Make relief drawings of
crabs. First sketch the crabs,
then overlay with blue (for the
ocean) and pink (for the
crabs) tissue paper which has
been dipped in liquid starch.
Crumple extra tissue over the
crabs for a relief effect.
(Suggested by teachers at
Badger Road Elementary,
Fairbanks.)
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Procedure:

1.

Discuss the different kinds of
crustaceans and how they
live. Show the class pictures
of crustaceans from books and
magazines. Have students
complete the worksheets:
Crab: Crab Cutout; Shrimp;
Shrimp Maze: Barnacle :
Barnacle Math; Amphipod ;
Sand Hopper. (Barnacle Math
was contributed bv Larrv
Trani, Baranof Elementary,
Sitka. )

Ask students if they know
how different kinds of crusta-
ceans move. If possible,
obtain live ones for them to
watch. Crabs should be kept
cool (in the refrigerator); for
short periods they keep best
out of water. Try feeding
them pieces of fish, meat or
shellfish. Be sure to return
them to the ocean as soon as
the class has had a chance to
watch them.

Have the children imitate
crustacean movements. They
can try a “crab walk” on
their backs on all fours, with
faces and bellies facing up.
They can also demonstrate
how a crab walks by crossing
their hands at the wrist and
moving their fingers as if
they were walking forward,
backward and sideways. For
sideways movement, the
fingers of one hand pull as
those of the other hand push.

3. Review with students the
short finger play from the
introductory Sea Week vol-
ume :

Words

I am a little hermit crab
Looking for a shell

|l seeone.. .
Here 1 comel!

This one suits me very well.

Actions

Fingers of one hand creep across
desk or table.

Cup the opposite hand a short
distance in front of the creeping
fingers.

The creeping fingers jump inside
the cupped hand.

4. Now invite the class to make
up its own song with verses
and motions about the way the
different crustaceans move and
how they live. Have them use
just their fingers, or their
whole  bodies. Change the
words to a familiar song such
as “ltsy, Bitsy, Spider; or
“‘Im a Little Teapot .”” Write
the words on the chalkboard
or on a sheet of butcher
paper. Practice--then give a
program for parents or another
class.
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Activity 5
Pagoo, The Hermit Crab

Background:

Hermit crabs are members of the
same group of crabs as king crabs.
Both have only three pairs of
walking legs and one pair of cheli-
peds (pincers). True crabs, such
as Dungeness and tanner crabs,

have four pairs of walking legs plus
a pair of chelipeds. Hermits,

however, are a distinctive group of
animals whose abdomens have been
modified to take advantage of the
protection afforded by abandoned

snail shells and similar objects.

The front of the hermit crab looks
like that of other crabs, with
antennae, stalked eyes, jointed legs
and a body covered by an exo-
skeleton; but the animal's soft
abdomen is long and usually
curved. There are special hooks
on the small appendages on the end
of the abdomen. These are used to
grasp the internal column of a snail
shell.

Like other crustaceans, hermit

crabs molt. When they grow, they
often must move to larger snail
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shells. When the crab locates a
new shell it likes, it releases the
old shell and backs into the new
one.

On the beach, the hermit crab may
be found in tidepools, on sandy
stretches or among cobbles. While
examining snail shells, children may
be startled to find one sheltering a
retreating hermit crab, intent on
withdrawing as far as possible
inside to protect itself.

To introduce students to hermit
crabs, use the book Pagoo, by
Holling Clancy Holling . It is the
story of one small hermit crab3
trials, tribulations and encounters
with other sea creatures. Accom-
panying the narrative are accurate,
detailed drawings that present
every kind of marine plant and
animal life in the world of Pagoo,
whose name comes from the genus
Pagurus to which he belongs.

Vocabulary:

. hermit crab
. abdomen

. jointed legs
. antennae

. habitat

Materials:

. Pagoo, by Holling Clancy Hol-
ling. Houghton Mifflin Co.,

« Boston, 1957. 87 p.

. filmstrip or 16 mm film, “The

. Making of Pagoo”

. worksheet

... Pagoo (2-s)
Procedure:

1. Pagoo is 87 pages long and can
be read over a five-day period
or told to the class as the
pictures are shared. Through
Pagoo, students will learn not
only about hermit crabs, but



also a great deal about the
ways in which other marine
plants and animals live and
interact with each other.

Show the filmstrip or movie of
Pagoo to the class if either is
available in your library.

Follow up the reading of Pagoo
and the viewing of the film-
strip or movie with discussion
and with any of these related
activities :

a. Ask children to draw
pictures of Pagoo in his
world.

b. Write a class story about a
hermit crab living on your
own beach.

C. Write and illustrate a short
story about another sea
creature.

Use the worksheet on Pagoo to
review hermit crab habitat.
Hermit crabs need lots of
shells, dont they? Remind
the children that when they
visit the beach they should
leave a few shells for the
hermit crabs!

Activity 6
Crab for Dinner

Background:

Eating crab in class can be a
learning experience as well as a
treat. Three kinds of crab--king,
tanner and Dungeness--are caught
commercially in Alaskan waters. All
three usually live in subtidal wa-
ters, but sometimes large kings can
be found intertidally (in spring
larger ones may come into shallow
water to mate), and Dungeness of
edible size may be found covered
with sand in the lower intertidal
zone.

The KING CRAB is probably the
best known of the Alaska commercial
species. This is the largest of the
Alaskan crabs and may reach a total
width of more than four feet and a
weight of more than 20 pounds.
The best known is the red king
(Paralithodes  camtschatica) .  but
blue (Paralithodes platypus) and
golden king crab (Lithodes aequi-
spina) are also caught and sold.
As their common names imply, shell
color separates the species; spina-
tion is also used to tell species
apart.
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The life history of the red Kking is
well known. Eggs hatch in the
spring, and the young drift in open
water for about two months before
settling to the sea floor.  While
drifting, they molt several times
and begin to resemble adult crabs.
When small, the young kings hide
among rocks and algae to protect
themselves. As they grow older,
they join with other Kkings their own
size, and often form large groups,
or pods, that move over the sea
floor like a living ball of red spines
and tiny claws. At this stage,
they have traded hiding for stick-
ing together as a means of protec-
tion. As each crab continues to
molt and grow, its size begins to
afford it protection, and individuals
move away from the pod.

With maturity, crabs follow another
pattern. For part of the year they

live in deep water, but each year
in late winter or early spring they
move into shallow water to mate.
Beginning in late winter, males seek
out females and carry them in their
claws until the female molts. They
then mate and separate. The
female3 eggs are deposited under a
flap beneath her body and are
carried there for almost a year.
The following spring, the eggs
hatch and the cycle begins again.
Some adult males also molt while in
shallow water, but these will not
mate while their shells are soft.

Kings are easily identified by their
size and by the spininess of their
shells.  No other commonly found
crab has well-spaced conical spines
over its back and legs. The king
has six walking legs and two claws,
the right claw larger than the left.
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DUNGENESS CRAB spend a good
deal of time buried in sand with
only their eyes exposed, and some-
times they can be found still buried
after the tide has gone out. Look
for semicircular depressions in the
sand, and dig carefully.

Dungeness are fast-moving, feisty
animals that readily use their claws
for defense if threatened. Because
their grip can be painful, they
should always be picked up by
grasping the back of the body with
one hand. Handled in this manner,
the crab cannot reach the hand
holding it.

Dungeness parts are easy to recog-
nize. The shell covering the
animal3 back is almost semicircular
along the front edge, and the back
edge looks like three sides of a
hexagon. The leg segments are
relatively short and broad, and do
not have spines. Dungeness have
eight walking legs and a pair of
claws .

TANNER CRAB, sometimes called
‘gueen” or ‘Snow” crab, are seldom
found alive on a beach, but pieces
of their shells may be common.
Tanners are between Dungeness and
king in size and shape. The
tanner3 eight legs are long and
sprawling like a Kking3%, but lack
the latter’ large spines. Its shell
is brown when old, but pink when
newly molted. The body is more or
less oval, with a large spine ex-
tending forward on the outer side
of each eye socket. Alaska has two
species of tanner that are quite
similar in appearance : Chionoecetes

opilio and Chionoecetes bairdil.

Vocabulary:
« claw
. joints
. King

. Dungeness
« tanner

Materials:

pictures of the three com-
mercially important types of
crabs
collected shell parts from
each type
live or frozen whole crabs (or
some canned crab)
crackers
crab-cracking implements
pot of boiling, salted water
worksheets
Crabs (2-T)
. Dungeness Crab (2-U)

Procedure:

1.

If at all possible, obtain a live
or frozen whole crab. Check
grocery stores, local fisher-
men, restaurants or friends in
Kodiak or other coastal
communities. Otherwise, use
pictures, the worksheets and
canned crab to discuss the
three kinds of commercial crab
and to give students a taste of
crab meat. Try to obtain shell
parts of the three species,
perhaps on your beach field
trip.

Have students sort the crab
pieces by kind (king, tanner,
Dungeness) ; by body part
(leg, claw, body) ; by segment
(long leg segment, short leg
segment ).

If you are lucky enough to get
a live crab, keep it cool until
you bring it out for the chil-
dren to watch how it moves
and how it uses its claws and
eyes. Examine the mouth
parts close up. Hold it by the
back and turn it over. Point
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out the stomach flap, or tail,
which tucks up beneath the
crab.  Your specimen may be
male, with a narrow flap, or
female, with a broad flap
covering the eggs when the
animal is brooding  them.
Gently lift up the flap to see
the brooding place.

Talk to the children about our
dependence on the sea for
food. Have a crab lunch. If
the crab is whole and raw it
may be cooked just as is, but
many people find the taste
better if it is first cleaned.

To clean: cut with a knife on
the softer underside and pull
the appendages (as a unit) off
one side, inward and away
from the carapace (the shell
covering the animal% back).
Then do the same for the
appendages on the other side.
Shake each half of the crab
well, and pull off the leaf-like
gills. Cut off the crab% tail
flap and save it to eat with
the rest.

To cook, get a pot of salty
water (sea water is best).
Cook for 12-15 minutes after
the water has returned to a
boil. Eat while the crab is
still warm.

While students are breaking
the shell pieces and picking
out the sweet crab meat, they
can also be learning:

. Point out how hard the

shell is. If you have more
than one crab, see wheth-
er the shells on both are
equally hard.

. Count the number of

sections in each leg and
each claw.

. Work the joints of the legs

and claws to see how they
move. Think about how
the claws work.

. As the crab is cracked,

look at the color of the
skin on the meat (brown
on Dungeness , red-orange
on tanner and Kking).
Explain to students that
this is the new shell
starting to form. If the
crab is close to molting,
the skin may be thick and
rubbery and should be
peeled off before the meat
IS eaten.

If you are eating meat

from more than one kind of

crab, have students de-
scribe the differences in
taste and texture.



Activity 7

The Mollusks-

Bivalves, Univalves, Chitons,
Octopi and Squid

Mollusks are a large and diverse
group of soft-bodied animals which
usually have a prominent shell and
a thick, muscular foot. The shell
may be a spiral covering the whole
animal; it may consist of one, two,
or several parts; it may be
internal, or altogether absent.

UNIVALVES are mollusks having one
part, or valve, to their shells.
They belong to the class
Gastropoda, which is the largest
class of mollusks. Snails, limpets
(sometimes called Chinamen3 hats
because of their conical shape), and
abalones are examples of univalves.
The mantle, a part of the soft
animal which enlarges as the animal
grows, secretes the shell. In the
case of snails, the shell spirals
around a central column; its
opening is always at the widest part
of the shell and is the starting
place for new growth.

Univalves generally have well-
developed heads and sensory capa-
cities because they must search for
their food. Some, such as limpets,
are grazers that scrape their food
from rocks with a tooth-bearing,

striplike structure in the mouth
called a radula. Others, however,
inject their prey with poison or
feed in other specialized ways.

The eggs of many univalves may be
found in clusters on beaches.
Masses of eggs often are laid in
different kinds of cases, some of
which look like bent corncobs or oat
grains, others like collars, tiny
doughnuts, or groups of glassy
beads. The larvae hatch as tiny
swimming animals that will live in
the ocean until they mature.

SEA SLUGS, or nudibranchs, are
gastropods without shells.  These
soft animals may be mottled, dotted
or striped in browns, yellows,
reds, purples or combinations of
colors. Often, elaborate branched
or finger-like structures on their
backs add to their striking appear-
ance and serve as gills for gas
exchange. They range in size from
a fraction of an inch to more than a
foot in length, but the animals
found intertidally are generally

small--sometimes small enough to be
overlooked.

(—t
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Sea slugs usually are specialized
feeders and often may be found on
their prey. Some eat barnacles.
Others eat anemones and other
cnidarians, and can store their
preys stinging cells in the struc-
tures on their backs for protection.
One species of sea slug has a
rounded hood that it uses to sweep
the water for food.

Sea slug eggs usually are laid in
gelatinous ribbons resembling the
extrusions of a cake-decorating
tube.

BIVALVES such as clams, cockles,
mussels, oysters, and scallops are

mollusks  having two parts--or
valves--to their shells. The shells
are fastened together by a hinge.
Muscles control their opening and
closing, but the elastic fibers of
the hinge ligament pull the shells
apart. The soft animal inside the
protective case usually has a much
reduced head, but may have a well-
developed foot for digging. Bi-
valves may live buried in sand or
mud, or embedded in wood or
sedimentary  rocks (clams); or
firmly attached to a hard surface
(mussels); or unattached and
unburied (scallops).

Unlike univalves, which actively

seek food, bivalves are filter feed-
ers. They pull water into their
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bodies (often with an incurrent
siphon) , strain microscopic food out
of the water, then expel the water
through an excurrent siphon. Some
bivalves are deposit feeders, and
utilize the organic material
associated with sediment.

Among bivalves, sexes usually are
separate. Eggs and sperm usually
are released into the open water.
Bivalves never produce egg cases
as univalves do.

CHITONS are mollusks with eight
overlapping valves to their shells.
They are flat animals, usually found
clinging tightly to rocks. Their
ability to conform to a surface and
fasten tightly makes them well-
suited for intertidal areas where
there is often strong wave action.
Like limpets, they feed by scraping
food from rocks.

Many kinds of chitons live in Alas-
kan waters, and they can be distin-
guished by the color patterns on
their valves and on the girdle
surrounding  the valves. They
range in size from species that
never grow longer than an inch to
a large red chiton that may be more
than eight inches long.

Sexes are separate among the

chitons. Eggs may be laid individ-
ually, in cases, in gelatinous mas-
ses, or may be carried by the
female.
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CEPHALOPODS, which include
octopi and squid, are probably the
most intelligent invertebrates.
They have well-developed heads,
relatively large brains, and are
qguick and active. Their eyes are
similar to our own.

Octopi, with their suction ability,
their eight disc-lined arms, and
their sometimes awesome size of 100
pounds or more, have an unde-
servedly dangerous reputation. For
the most part they are reclusive,
hiding in dens that they leave only
to forage for food such as clams
and crabs. Although the octopus is
capable of gliding silently and
sinuously over the sea floor, it may
jet away by using its siphon to
expel water. If threatened, octopi
and squid may expel ink to confuse
predators. It was formerly believed
that the ink formed a cepha-
lopod-like shape that the predator
would mistakenly chase, but more
recent research indicates that the
ink cloud may inhibit the predator3’
ability to locate the fleeing cephalo-
pod by scent.

As is true of most cephalopods, one
arm of the male octopus is modified
for transferring sperm to the female
(check for missing suction discs on
one arm of the male octopus) .

Females usually lay their eggs
in protected places and tend them
constantly as they develop. Fe-
males, who dont take time to eat
while they are cleaning and aerating
the eggs, usually die after the eggs
hatch,

Squid vary in size, from the leg-
endary giant squid to the tiny,
bottom-dwelling squid found in
Alaska, which is never more than a
few inches long. Squid have 10
arms, two more than octopi, and
they often have a flap-like projec-
tion on either side of the body
covering or mantle.  While octopi
have no shell, squid have a thin,
flexible, transparent or transluscent
internal remnant of a shell. Unlike
octopus eggs, which are usually
tended by the female, squid eggs
are left to develop on their own and
have a chemical characteristic that
discourages other sea animals from
eating them.

Vocabulary:

. univalve
. bivalve
. mollusk
. limpet

. snail

. clam

. cockle

. mussel

. scallop
. chiton

. sea slug
. octopus
. squid

. cephalopod

Materials:

* pictures of mollusks in books
and magazines

* shell samples

* construction paper or card-
board

* scissors
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butcher paper on the butcher paper. Then
pencils, crayons, or felt-tip have them write the answers

» markers on masking tape and stick
* masking tape these to the undersides of the
« mollusk shapes mollusk  cutouts.  After the
» worksheets members of each group are
.. Snails (2-V) finished, have them exchange
. Clams, Cockles, their puzzle with  another
Mussels, and Scallops group--and see how fast they
(2-W) can match the tracings with
Mollusk Count (2-X) the shells or cutouts. They
.. Mollusk Math (2-Y) can check their answers by
.. Octopus Cutout (2-2) doing the math problems!
. Mystery Mollusk
(2-AA) Additional activities:
Procedure: 1. Math, Science : Have students
measure  their  shells and
1. Put samples of the different cutouts and make bar graphs
mollusks on a table for the using these measurements.
children to see and touch.
Cut out the shapes of the 2.  Science, Language Arts .
mollusks for which you lack Bring Tive univalves or Di-
examples ?e. . octopus, valves into the classroom for a
squid, sea slug). Discuss the brief showing. Have the class
different types and show the write a story about how fast
children pictures of mollusks they move, how they bury
from books and magazines. themselves, how they feed.
Keep the animals cold (in the
refrigerator) and take them
2. Have the class complete the back to their beach habitat as
worksheets : Snails ; Clams, soon as possible, so that they
Cockles, Mussels, and Scal- can continue to fascinate
Tops; Mollusk Count : Mollusk future beach visitors.
Math; Octopus Cutout; and
Mystery — Mollusk. (Mollusk
Math was contributed by Kathy
Amerman, Maureen Coon.
Kathy Dill, Mae Dunsing, and
Larry Trani, Baranof Elemen-
tary, Sitka.)
3. Make mollusk matching puzzles.
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Divide students into groups of
two or three and give each
group a piece of butcher
paper; crayons, pencils or
felt-tip markers; masking tape
and 15 different mollusks--
cardboard cutouts or shells.
Have students trace the mol-
lusk shapes and write arith-
metic problems (e.g. 3+4, 5-2)
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Language Arts: Obtain a
worldwide variety of shells
from students or local col-
lectors. Let each child select
one and develop an imaginative
oral or written story about it.
These questions may help
them :

. Where did you find your
shell?

. What were you doing when
you found your shell?

. Why did you select this
particular shell?

. What do you know about
your shell and the animal
that lived in it?

. Give your shell a name!

. Think carefully and find a
name that fits.

(Suggested by Joanne Rogers,
Paul Banks Elementary, Ho-
mer. )

Activity 8

The Echinoderms -

Sea Stars, Sea Urchins, Brittle
Stars, Sand Dollars, and Sea
Cucumbers

™
|

Background:

Although it is not always obvious,
the skeletons of the spiny echino-
derms consist of tiny plates.
Sometimes the plates form a recog-
nizable “shell, * as in the case of
sea urchins; sometimes they are
widely separated, as with sea
cucumbers. Spines form part of
the brittle armor of some animals,
including sea stars, sea urchins,
sand dollars and brittle stars.

Radial symmetry is a distinguishing
characteristic of this phylum. Like
a pie, each echinoderm can be
divided into similar wedges. Only
among sea cucumbers is this dif-
ficult to see. To visualize a sea
cucumber ‘pie, " we must think of
setting it on end before slicing.

In addition to their spiny
appearance, skeletal plates and
radial symmetry, all echinoderms

have a water-vascular system that
includes tube feet. These tiny,
usually suction-cupped tube feet
are linked to a system of canals
that in most cases are in turn
connected to a sieve plate through
which water flows in and out of the
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system. By muscular contractions
and relaxation, each animal can
attach or release the tube feet it
uses for locomotion.

Most echinoderms release eggs and
sperm into the open waters; the
larvae swim freely until they mature
and settle to the sea floor. Some
sea stars brood their eggs under
their arms, and small sea stars
emerge from the fully developed

eggs.

Sea stars and sea urchins often are
abundant on Alaska shores. Some-
times sea cucumbers are plentiful
too. Brittle stars are less often
seen but may be found under
clusters of other invertebrates.
Sand dollars usually are subtidal,
but sometimes their “shells” are
washed ashore.

SEA STARS may be soft or stiff;
many have five rays but several
species have more. One species
found in Alaska, the sunflower star
(Pycnopodia helianthoides) , de-
velops new arms as It matures until
it has 20 or more. Each of the
many species found in Alaskan
waters has distinct external char-
acteristics separating it from other
species. In general, however,
major features of sea stars remain
the same. All have an upper, or
aboral, and lower, or oral, side.
On the upper side there may be
spines, tiny pincers, and micro-

scopic, finger-like structures, used
for gas exchange. In the center
area of the upper side is the sieve
plate or madreporite through which
water enters the vascular system.

A groove runs. the length of each
ray on the underside of the sea
star. There are dozens of tube
feet in each groove; the animal3
mouth is located where the grooves
converge. Examination  with a
magnifying glass may reveal at the
tip of each ray a tiny eye spot; a
light receptor that can give the
star limited information about its
environment.

BRITTLE STARS are like sea stars
in many ways. Both are radially
symmetrica and have rays, a
central mouth on the underside,
and a system of tube feet. Brittle
stars, however, have more snake-
like rays than sea stars and move
more sinuously.

Brittle stars are so named because
they readily shed pieces of their
rays and even shed the central disc
cap. Often these animals are found
missing the terminal parts of one or
more rays or with distinct areas of
color change on rays, which mark
the place where a ray has been
regrown.
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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 theyte 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 (3 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.

Aguatic 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.
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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. ~

aquatic
earthworn1

roundworm

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.)




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
ills, which are protected by a
idlike structure called the “bper-
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 ‘tlams” as well as larger
ones up to six inches long.

Alaskas 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.

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.

water predaceous
boatman diving beetle

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

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.

dragonfly
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Mayflies are 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 don1t eat.
They mate and lay their eggs,
then die on the water3 surface
becoming food for eager fishes.

mayfly %

Mosquitoes are all too well known
to Alaskans. Adult midges are
similar in appearance to mosquito
adults, but most of them dont
bite. Mosquito larvae (wrigglers)
float on the water% surface; and
midge larvae (bright red worms)
are found in bottom muds.

mosquito

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.

S i,

caddisfly
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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

aper

\F/)voeksheets :
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.



How do they change with the
seasons?

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 plant3 home.

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.

Do worksheets : Make Your
Oown Wetlands; — teeches—
Snails; Insects ; Invertebrate
Color, Cut Qut and Paste;
and Freshwater Life. The
students will need scissors,
paste, crayons, and extra
paper.

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 child--

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 youte 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:

. pollution

. mayfly

. 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.
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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?

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.

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 dont 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.

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 ponds
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.

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.



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.

1 Y

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

Find 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. Do you think it sleeps? Then
put it back in its own habitat (the pond!)

-—“

Pond or Stream Bottom

Pick 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.

r—————_

Tracks

Find some tracks in soft mud. Who made them? What happened?

I —————————————
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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.

m

Driftwood

Find some driftwood. :.

.with no bark...
... with one branch. ..
...with two branches...

...with three branches...

Water Color

What color is the water? How deep is the pond or stream? Is it over your
head? 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
do you see? 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 debris. Place!
the snail in your field aguarium and watch it closely. Are you ready for:
some snail races? Find another snail and try a race between the two. But
you'll have to be patient!

—_

Bird Watching

How many birds can you see? What are they doing? Why do they like this
ond? Pretend you are a bird. Fly around. What are your needs? Where:
will you find shelter? Food? Water?
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10.

Try a treasure hunt. Have
group leaders check off each
item as found, so students
dont 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! )

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

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?

Have a leech race! Students
cant move their hands until
their feet are touching the
ground. They cant 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.

Try a pond version of ‘“Duck,
Duck, Goose." Introduce it
with the following jingle sung
to the tune of “Round and
Round the Mulberry Bush™

11.

“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 of
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 " mayfly”” at each
tap. The student tapped as

the word “pop” is sung
becomes the “minnow” and
chases the “mayfly” around

the circle and back to the
minnow3 slot. Whoever gets
there first is now “1t.””> The
loser takes a seat in the
center of the circle until
replaced by the next loser.

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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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¥%e
heard of sealed ones lasting a
year.

Vocabulary:
. aguarium
Materials:

» 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

68

Procedure:

1.

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}
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 of 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 salnon. Bottomleft: lanmprey. Bottom
right: skate and shark.
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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, scales, or
paired fins; 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 to 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 side of 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

. gills

. scale

. skeleton
. fin

Materials:

« 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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Obtain a live fish for stu-
dents to watch in an aguarium
or jar, and a dead fish
specimen for classroom exam-
ination.

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 fish3 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.
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Watch fish swim in an aquar-
ium or watch a film about fish
and ask the children to
describe the movements.
Does a fish3 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,
stop, or 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?
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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 kinds of 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.



How does a fish protect
itselt?

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. Youll 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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VWNKEN, 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 | 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
Field. 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) :
* 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
aper and glue them on.
raw a mouth with a magic
marker. Staple the fish to an
undersea background or hang
it from the ceiling. I(SUQ_

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. (Suggested by
Arlene Gordon, Paul Banks
Elementary, Homer. )
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Activity 3
Follow the Salmon

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:

. qu .

. alevin

. fry

. smolt

. adult

. Spawning adult
- stream

. wetland

Materials:

. chalkboard
. large cutouts of the different
parts of the salmon life cycle
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. crayons

. scissors

. paste

. 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
havent 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.

Make large cutouts of the
different parts of the salmon
life cycle using the worksheet
Salmon Life Cycle as a model.

Then go over the parts of the
cycle with the class.

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




egg grows into an alevin (alz
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," 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 theyVve 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.

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. )

Social Studies, Language
Arts:  The salmon fisheries
play a major role in Alaska}’
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 deckhands on a
fishing boat? Write a class
story using their ideas.
(Contributed by Joanne
Rogers, Paul Banks Elemen-
tary , Homer. )
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| Amphibians
B
i Activity 1 - Frogs and Toads. ... 82
— Activity 2 - The Legend of Six
1 Frogs ....... ... ... .. i 85
l'—
i
'5 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).
B * Learn a legend telling about the importance of frogs in Native life
(Activity 2).
r * 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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UNI'T SIX: Anphibians. Because anphibians, |ike the frog and toad pictured, are cold- sume

and suitable spots for w nter hibernation.
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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 found in most

parts of the state.

Reptiles are similar to amphibians,
but they have no aquatic larval
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’% 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. If all goes
well, these  metamorphose into
lunged, air-breathing adults by
the end of the summer.

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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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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Vocabulary:

. 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 Frog
Grow? (6-A)
. Frog or Toad?
Which is Which?
(6-B)

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
frog3 life cycle and introduce
the idea of metamorphosis.
Use the worksheet and have
students cut out pictures of
the frogd 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 of smooth green
material such as acetate, oil
cloth or wrapping paper.
Cut the toads out of bumpy
brown material such as sand-
paper, rough wood or cloth.




]

Toads and frogs can be safely
handled by anyone, but
handling frogs removes their
protective mucous layer. Tell
the children to be careful
not to squeeze too hard when
trying to keep hold of these
jumpers.

Have students make pet frogs
or toads by cutting out and
coloring the following pattern.
Use brads at the leg and arm
joints  for some  movable,
hoppy toads and frogs.
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Distribute the worksheet Frog
or Toad? Discuss the di ffer-
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!

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!

Draw a big mural on butcher
paper or chalkboard of frogs
and toads in their wetland

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
iIs about a frog. Use it as a
model, and have the children
write their own haikus.

Large pond.
Frog jump in.
Plop !

-Basho

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




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 wont complete the
transition to an adult because
the aquarium lacks the in-
creasing  concentration of
nutrients found in an evap-
orating spring pond. 0
release the majority and give
those remaining plenty of
extra food.

Activity 2
The Legend of Six Frogs
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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 of frog-like or
toad-like figures. In the stories,

frog is a guardian spirit, a
bringer of 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



