
Objectives:

To help students:

inventory and map community resources  Activity 1!.
Predict what the community will look like in 25 years  Activity 1!.
Role play a character involved in coastal zone planning  Activity 2!.
Describe coastal zone management and how it relates to values in the
community  Activity 2!.
Design a symbol of rivers, wetlands and/or the sea  Activity 3!.
Begin a journal of Sea Week studies  Activity 3!.

' Describe personal prei'erences for a variety of marine and/or freshwater
environments  Activity 4! .
Draw the way each environment will look 25 years from now  Activity
4!.
List 30 river, wetland, or sea-related careers  Activity 5!.
Write a report on one sea-re!ate d career that sounds interesting
 Activity 5! .
Pantomime a marine or freshwater sport, hobby or recreational activity
 Activity 6!.
Diagram an aquatic food web  Activity 7!.
Cook and taste a variety of foods from rivers, wetlands, and the sea
 Activity 7! .
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Background:

Vocabulary:

Materials:

Seas, rivers and wetlands are some
of our most valuable resources.
Alaska is especially rich in these
aquatic treasures, and students
today will play a vital role in their
future preservation, conservation
and/or development. This unit
gives students an opportunity to
express their own values, and to
identify some of the ways they can
and will a ffect the environmental
future of the state, the nation,
and the world.

Activity 1
Community inventory

One way to understand the value
of a community in relation to its
ocean, river and wetlands is to
inventory what is there. And as
students begin to analyze with you
what is happening in the commuru-
ty, issues shouid surface for your
locahzed Sea Week adventure. As
students look at the community's
history, its present, and its vision
for the future, they may discover
values to maintain for future
generations.

' community inventory
' comprehensive plan

felt-tip markers
large sheets of butcher paper

' area maps
' community planning docu-

ments, if available
' speaker familiar with commu-

nity planning process
worksheets:

... Communit Resource
~inventor  IA!

Co~mmunit .Ob'ectivee
l t � !



Procedure:

5.

3.

4.

Go through the following
Community Resource Invento-
ry either as a class or in-
dividually. Assign studen.ts
to find out more about each

of the resources. With the
help of local area maps and
student research, make a wall
map of community resources
with butcher paper and
felt-tip markers.

Now have students go
through the Community Objec-
tives Inventory to check
those that sound like good
ideas to them. If vour
community has a comprehen-
sive plan, check objectives in
the comprehensive plan.

Invite someone familiar with
the community planning
process  such as a city or
village official or council
member! to come to your class
and explain what has been
done so far in your communi-
ty. Ask them to discuss
future developments in your
community and ways cornmuni-
ty objectives can be imple-
mented, such as ordinances,
zoning and other regulations.
In a coastal community, you
may have a coastal zone plan
as weII as the village or city
plan  see next activity in this
unit! .

Now take all your information
and make another map of how
the class thinks your corn-

munity will look in 25 years.
Students may want to make
two maps: one of how they
would like the community to
look, and another how they
think it wiIl look. Students

may wan t to make individual
drawings and maps first � in
order to later compile them
into a class prediction chart.

Ask students how they could
influence their community to
be the way they would like it
to be in 25 years. Will any
of them run for city council
or become mayor? Will some-
one in their class be on the
board of directors for the
Native corporation? W10
someone be manager of the
cannery, president of the
local conservation group,
information of6cer for an oil
company, or member of the
school board? And of course,
all o f them will be able to

vote. These are ways stu-
dents can determine their
community's future. But
even right now, students can
have an influence t Pick a
problem or issue to study
in, depth. Take one of the
succeeding units and apply it
to your community � or pick
something entirely new. Is a
i'actory, business, mine, dam,
road, or park planned for
your community? Follow
problem-solving guidelines
included in Unit 5, Activity
5.



Activity 2
Coastal Zone Manalement
Simulation Game

the federal office of Coastal Zone
Management on behalf of the
Secretary of Commerce.

In 1977, the Alaska Legislature
passed the Alaska Coastal Man-
agement Act. It established the
Alaska Coastal Policy Council
to oversee statewide and local
coastal planning efforts. The law
mandated that the Coastal Policy
Council draft guidelines and
standards for state agencies and
local communities. Currently,
communities and boroughs with
planning and zoning authority are
developing their own coastal plans.
The Coastal Policy Council, with
the help of local residents, is
writing the plan for unorganized
boroughs. After the plans are
approved by the legislature, by
the Alaska Coastal Policy Council,
and by the federal office of
Coastal Zone Management, each
area must follow these guidelines
in their development plans.

Background:

While this activity deals with a
coastal community, many o f the
same planning problems can arise
anywhere in the state or elsewhere
in the nation. So, to familiarize
your students with their community
and its planning process, as weU
as to clarify the value of rivers,
wetlands and the sea, give this
game a try. Later, students might
want to adapt it specifically for
your community.

The National Coastal Zone Act of
1972 established a prog ram for
land and water resources in the
nation's coastal zone. For states
wishing to participate, this act
plans for and manages their coastal
areas. Each state develops its
own plan, subject to approval of

The coastal zone is defined as "the
coastal waters  including the lands
therein and thereun der! and the
adjacent shorelines  including
waters therein and thereunder!,
strongly influenced by each oth-
er... it includes transitional and
intertidal areas, salt marshes,
wetlands, and beaches. "  From
the National Coastal Zone Manage-
ment Act.!

Acknowledgments: Peggy Cowan
assisted with the design and
characters for this simulation
game, adapted from one written by
M ary Lou King, Juneau; Gordy
Euler, Ellen Searby and Judith
Anderegg, Alaska Coastal Manage-
ment Office; and David Dali, Joe
Firebau gh, Neil Hagadorn, K risti
Kantola, Elaine Loopstra, Paul
Mclntosh, Forest Service, Alaska
Region.



Vocabulary;

Materia Is:

Procedure:

2.

coastal xone management
simulation game
water-related
water-dependent

pencils, paper
felt-tip markers
butcher paper
construction paper
scissors

straight pins
copy of local coastal zone p1an
role cards

six copies of planning commis-
sion rating form
worksheets;

...Alaska ~Borou h M~a sud
B k d In7ormatxon

Introduce the idea of coastal
zone management to the class.
Explain that the main benefits
are coordination among state
and federal agencies, local
governments, and local resi-
dents. In addition, local
control increases as local
residents develop the coastal
zone plan. Planning assures
that water-dependent and
water-related activities ar e
given first priority in water-
front development. Industrial
and residentia1 areas can be
separated. In addition, local
concerns, such as fish and
wildlife habitat, estuarine
productivity, subsistence
hunting and fishing, and
recreation can also be includ-
ed in the Coastal Zone Plan.

Distribute copies of the
Alaska Borough Map and
Background Information.
Ilave students read the

background information and
become familiar with the map.
Explain that the class will be
preparing different alterna-
tives for a plannin g commis-
sion.

Divide the class into five or
six groups of five students
each, with each group respon-
sible for creating a plan for
the state-selected land. Each
group then presents its plan
to the planning commission.
Kay Pear son, 6th grade
teacher at Whitecli ff Elemen-
tary in Ketchikan, finds that
it works well to give students
overnight to come up with
their plans.

Here is a list of what each
group is in favor of develop-
ing on state-selected land, as
well as a list of roles within
each group. Be sure stu-
dents understand that these
roles are only brief outlines.
Students should be encour-
aged to expand them, based
on their own experiences and
sense of humor.



Airport

Park

Marina

Homes

Pat Piper � pilot, guide
Fred Follett � local business-

marr, politician
Gary Gustafson � construction

worker

Bill Black � local oil and gas
supplier

Penelope Peabody � school
teacher

Johnny Hooker � sport fisher-
man

Jane Fisher � commercial
fisherman

Dan. Dockett � harbormaster
Nellie Nielson � bar owner
Dr. Winkle Van Rip

physician

Terry Sales � real estate
agent

Mary Castle � young mother
James Green � banker

Barry Buckley � taxpayer
Polly Parrot � telephone com-

pany manager

John P. Morgan � developer
Patty McDonald � high school

student

Joe Caputn � taxi driver
Rita Remmington � secretary
Jer ry Price � store owner

Sandy Eider � biolopist
Pete Gill � commercial

fisherman

Ole Olsen � old timer

Susi Demmert � subsistence

hunter and fisherman

Will Foster � bus driver,
teacher.

Maria Kompkoff � Native
corporation president

Per ry Peavey � lo g ger
Ron lonowa � Japanese busi-

nessman

Wilma Woodsey � forester
Ilarry llackett - unemployed



COASTAL ZONK PLAN ROLE CARDS

Pat Piper- Airport

Pilot and guide who believes the airport would be just what Yakataga
City needs. Clients could easily get in and out of town, and local
fishermen couM more easily use the fish spotting services of local
pilots ~

Fred Follett � Airport

Businessman and politician who thinks an airport would be great for
quick trips to Juneau and allow him to get special order goods for his
discount store.

Gary Gustafson � Airport

Construction worker who would like to help build the airport. He also
feels that airport might encourage other building projects. Further-
more, a road on the other side of the bay would mean he could drive to
go hunting and fishing.

Bill Black � Airport

Oil and gas supplier who sees business improving if planes start coming
into Yakataga City. Besides, roaybe he will be able to get a small plane
for quick shopping trips out of town with his wife.

Penelope Peabody � Airport

School teacher who just can't wait to get out of town more often so she
can get away from her students. She does like to go clamming, though,
so the park is appealing and she also thinks a marina would be fun
because she'd probably use it to go boating more often.

Johnny Hooker � Marina

Sport fisherman who wants a marina so he and his friends can keep
their boats in the water. The present harbor is too crowded and if
there were a marina, a lot of his friends from Anchorage could come
down for weekend parties.

Jane Fisher � Marina

Commercial fisherman who foresees an increase in whitefishing and the
need for more boat slips. She would also like to see more homes built,
too, as she's tired of living on her boat.



COASTAL ZONE PLAN ROLE CARDS

Dan Dockett � Marina

Harbormaster who wants to start a marina, now that he's experienced in
running a harbor. He just inherited some money from a rich aunt and
he needs to invest it.

Nellie Nielson � Marina

Bar owner interested in more business. Doesn't like her present
location. Things have slumped way down lately and she hasn't been
able to take her usual two-month winter vacation down south. A marina
would be a great place for a bar and might attract a lot of weekend
parties, plus summer tourists.

Dr. Winkle Van Rip � Marina

Physician who wants a place to keep his boat, and who really enjoyed
life at the yacht club back in his home town in Maryland. He is a little
concerned, however, about disturbing his favorite bird-hunting grounds
near Clam Neck.

Terry Sales � Homes

Real estate agent who would like to have a lot more business. Besides,
he says, "Everybody needs a homel" He'd be glad to see a shopping
center, too, or at least a quick stop grocery to go along with his sub-
division.

Mary Castle � Homes

Young mother who's tired of running up and down the stairs all the
time. Rent is outrageous and she'd like to be in a scenic wild area
where she could look out the window and have a view.

James Green - Homes
Banker who would be glad to give out loans for the new homes. He
might be interested in moving out there himself, closer to some of his
favorite fishing holes.

Barry Buckley � Homes

Taxpayer who wants to see the borough expanded so his taxes won't be
so high. Nothing gets him more angry than that yearly tax bill, knowing
that it only goes to support government.



COASTAL ZONE PLAN ROLE CARDS

Polly Parrot � Homes

Telephone company manager who's anxious to expand sales so she can
win a free trip to the Caribbean.

Rita Remmington � Shopping Center

Secretary who wishes the local clothing stores had more of a selection.
Thinks a shopping center would be great � just like the big city.

Jerry Price � Shopping Center

Downtown clothing store owner who's ready for a change. He would
like to get out of his old, somewhat rundown building and into something
new. But he hates to see his favorite moose-hunting area disturbed.

Sandy Rider � Park

Biologist who's really worried about the possible loss of the Clam Neck
wetland. It's one of the very few along this stretch of coast, and very
important for migrating ducks and geese. Salmon spawning in the
area's streams and the productivity of the Chinook Bay estuary might
be badly damaged. And this wetland is the only nearby moose hunting
area.

Pete Gill � Park

Long-time commercial fisherman who's worried about the loss of the
salmon spawning grounds if the area in the state selection doesn't stay
as it is. "These streams and wetlands are our future."

Ole Olsen � Park

Old-timer who used to mine up in Red Dog City. Now he just wants
the country to stay as beautiful as it is � just like the old country. He
often enjoys weekend trips with his grandson over to Clam Neck to dig
for clams or go fishing or crabbing.

Susi Demmert � Park

Subsistence hunter and fisherman whose family depends on that yearly
moose and bird hunt and salmon run. She also clams and crabs and
would hate to see any development so close to the archeological sites on
Clam Neck and Mummy island.

Will Foster � Park

Teacher and summer bus driver who enjoys bird-watching on the Clam
Neck wetlands. He thinks tourists will be attracted to the area if it is
kept in its natural state, and he could run tours over to the wetlands
by boat in the summertime.

10



COASTAL ZONE PLAN ROLE CARDS

Maria Kompkoff � Logging Mill

Native corporation president who sees that the biggest community need
is jobs, so she favors using the land to build a logging mill.
Nevertheless, she is worried about the lass of the wetlands to sub-
sistence hunting and fishing.

Perry Peavey � Logging Mill

Logger who wants a logging mill so that his future will be assured.
He's tired of always seeing the logs shipped away when they could just
as easily be processed here.

Ron Ionowa � Logging Mill

Japanese businessman who would like to invest heavily in the logging
industry. Lumber is needed for new houses, paper and pulp on his
home island of Hokkaido.

Wilma Woodsey � Logging Mill

Forester who would like to see the logging industry expand, but in a
well-managed way that protects fish and wildlife as much as possible.

Harry Hackett � Logging Mill

Unemployed worker who would like to see industry come to Yakataga
City so he could get a job. His family has been on welfare for way too
long .

John P. Morgan - Shopping Center

Developer who feels a shopping center is just what Yakataga City
needs. New stores would be attracted and everyone could have "quick,
one-stop shopping."

Patty McDonald � Shopping Center

High school student who likes the idea of more stores. Ideally, at least
one would se11 junk food. She'd like to see a good pizza hangout with
video games and a place to buy the latest tapes and records.

Joe Caputo � Shopping Center

Taxicab driver who would enjoy a drive over to the shopping center. as
well as needing the extra business. Likes the open road and a chance
to get out of town.



7.

4. Pass out role cards, butcher
paper and felt-tip markers to
each group. Have each
student make a name tag out
of construction paper, then
pin on the tags with straight
pins. Have the members of
each group introduce them-
selves. Then have each

group elect one person to be
on the planning commission.
Have the rest of the group
take 15 to 20 minutes to make
up a plan for the state selec-
tion land and develop a
three-minute presentation,
using the butcher paper and
felt-tip markers to make
charts or maps in support of
their plan. One per son
should be elected to make the

presentation.

5. While groups work on plans,
the planning commission
discusses criteria by which to
pick the best plan. A sample
form is enclosed.

6. Have the commission elect a
president, recorder and
timekeeper. The president
moderates the discussion.

The timekeeper insures that
each presentation is limited to
three minutes. The recorder

takes complete notes on the
proceedings. Each commis-
sioner should ask two or
three questions of the group
after each presentation, so
that the commissioners can
vote with confidence.

After the presentations, the
commissioners should leave
the room to decide on either
one plan or a combination of
the plans presented. They
return to explain their plan
to fellow citizens of Yakataga
City.

Afterwards, have each stu-
dent write down their immedi-
ate impressions of coastal
zone management. As a
class, discuss the success of
the simulation game. How
does what's happening in
Yakataga City compare with
planning and values in your
community? Maybe the class
would like to attend a "reaV'
local government meeting to
see how it compares with
their meeting. If possible,
obtain a copy of your local
coastal zone plan and discuss
it with the class. Do they
agree with all aspects or
would they make changes?



for

Procedure:

Background:

Vocabulary: 2.

symbol
' journal

Materials:

paper
' pencil

scissors
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Activity 3
Designing a Symbol and
Beginning a Journal

The process of designing a symbol
helps students to think about the
value of rivers, wetlands and the
sea.

Many or ganiz ation s and agencies
have a symbol or logo to repre-
sent, as concisely as possible,
their ideas and aspirations. Even
t-shirts with mottos and slogans
sometimes make social and political
statements. By beginning a
journal, students record their val-
ues, impressions and understand-
ings as they change and grow
throughout their Sea Week studies.

glue
construction paper
lined paper
colored pencils or narrow
felt-tip markers
folders or binders
journals
sample journals of famous
explorers or scientists

Announce that as part of Sea
Week studies this year,
students will keep journals
for one week. A week is a

concise, obtainable goal.
 Students may want to con-
tinue for a much longer
period after they try it for a
week. ! Describe ar read
from some journals of famous
explorers, scientists or sea
captains. Explain that many
times these journal record s
are the only way we know
what life was like in the old
days. Many times journals
are used as the basis of

books. Discuss the advan-
tages of both oral and written
traditions. Mention to the
class that perhaps someday
their children might enjoy
reading their journals l As a
class, decide on how to
construct, bind, and keep
journals. Lined paper can be
used for the inside, and
construction paper, file
folders or three-ring binders
will hold it together.

Make the journals and have
each student design a symbol
for his or her journal cover
that will represent rivers,
wetlands, and/or the sea.
Refer back to your community
inventory. Allow student s to
come up with their own initial
ideas of what's important in
both marine and freshwater



3.

Background:

preservation

environments. They may
want to change or modify
their symbols as their study
progresses.

Begin journal entries, Ex-
plain that students may want
to record impressions and
feelings as well as facts
learned during Sea Week.
Students may want to include
artwork, quick sketches,
poems, cartoons, new s clip-
pings and worksheets. Maybe
someday they' ll want to turn
this material into a book.

4. During each day of Sea Week,
set aside some time for stu-
dents to share journals with
classmates. Break the class
into groups of two or three
students, having them read
each others' writing. To
encourage each other and to
feel at ease in writing and
illustrating, encourage them
to make mainly favorable com-
ments on other students'
journal entries.

5. At the end of Sea Week, set
aside a time for students to
share their favorite journal
items.

Activity 4
Looking Into the Future

Change is a basic fact of life
everywhere in the world, though
obviously some communities change
much faster than others. An
important part of the education
process is preparing students for
this ever-changing wor ld, espe-
cially in solving problems not yet
even contemplated today. Stu-
dents began thinking about change
with their community inventory and
the coastal zone game. Now they
can take another look at change,
but on a broader basis. Today' s
students will decide among pre-
servation, conservation and devel-
opment goals ir. the future. Some-
times compromises are possible,
but other times the choice is either
one or the other: preservation
or development. Decisions are
based on values, on what is
important to people: their sur-
vival, their quality of life, their
aesthetic and economic well-being,
Student s need to examine their
own values--what is important to
them.

Vocabulary:



3.conservation

' development

Materials:

4.

5.

1S

five pictures depicting marine
and I or freshwater environ-
ments from magazines or
calendars

paper
pencils
copies of maps o f Anchorage
and the Cook Inlet Basin,
both for now and for the year
2035  included with the The
Alaska Geographic Society's

l. Obtain five pictures of marine
or freshwatex environments
from magazines or calendars
showing your own community,
the state, the nation, or the
world � depending on what you
want to emphasize. The
pictures should be all black
and white or all color  so the
brightness of the pictures
doesn't influence their deci-
sions! and should range from
a highly developed urban area
along a waterfront, to a
wilderness ar ea adjacent to
the coast, to a recreational
beach, to a shoreside in-
dustry.

2. Number and display the
pictures on the wall ox bulle-
tin board. Ask individual

students to select the area in
which they would most like to
spend a specified number of
hours or days, ranking each
picture from five points  first
choice! to one point  last
choice!. Have students write
down their individual reasons
for liking or disliking each
picture.

Discuss each picture as a
class. Total up the points
for each picture and. graph
the results. Compare the
values students have applied
in making their choices. Are
the values similar or differ-
ent? What contribution does
industry make to our lives?
Of what value are wild areas?

Now have students draw the
way they think each of the
places pictured will look 25
years from now. How does
this compare to what they
think their community will
look like then? You may want
to divide the class into five
groups, with each group
taking a picture to draw and
later making a presentation to
the rest of the class. Have

individual students write their
names on the back of the
picture; their age in 25
years; the date in 25 yeax's;
and where they think they' ll
be and what they' ll be doing.
Adults or parents might want
to take these same pictures
and dr aw them 25 years
earlier, writing down their
age then; what year it was;
where they were; and what
they were doing.

Discuss these changes as a
group. How accurate will
these class predictions be?
What role will students have

in decisions on how these

pictures wiQ really look?
Explain that this year's Sea
Week studies will focus on
coastal, river and wetlands
issues. Students will have a

chance to study, debate, and
perhaps even influence right
now the outcome of some of

these issues and how some of
these places will look in the
future.



Activity 5

Background:

16

6. Just for fun, students might
want ta compare their predic-
tions with those of The
Alaska Geographic Society's
artists in the maps of Anchor-
age and the Cook Inlet Basin,
for now and for the year
2035--which are included in
the Sooiety's book, ~Anchors e
and the Cook Inlet Basin.

Currently nationwide, the marine
recreation business ranks as the
largest employer of people with
ocean-related careers. In the

future, as increasing use is made
of the ocean's resources, sea-
related jobs and skills will be more
and more in demand.

In Alaska, the fishing industry
supplies 25 percent of all jobs.
AdditionaHy, every community is
located either on the coast or next

to a river � except for Anaktuvuk
Pass, which is on a wetland. The
vast majority of supplies comes by
boat. Marine supply stores do a
booming business selling boats,
motors and fishing equipment.

Career opportunities include jobs
as oceanographers, marine biolo-
gists and other scientists, ocean
engineers, aquaculturists, mechan-
ics, welders, captains and crew
members for boats of all sizes;
ship builders, marine social scien-
tists  including economists!,
lawyers, le gislators, executives,
public administrators and teachers;
marine supply store owners,



Materials:

' paper
pencils
encyclopedias and
reference books
people involved in marine!
freshwater careers
chalkboard and chalk

other

Procedure:

1. Ask student e to list local
marine and/or freshwater
careers. Record them on the

board. Do not forget support
services such as grocery
stores, seafood restaurants
and hotels in coastal and
river communities. You
should be able to come up
with at least 30 careers.

2. Have students select one
career each that appeals to
them and write reports on

people involved in the offshore oil
and mineral development indus-
tries, as well as the Coast Guard
and Nav y . Language specialists
will be needed to assist with the
complexities of global negotiations
and cooperative agreements, in
addition to international trade.

why they picked these
careers. Ask them to de-

scribe the education and
training needed to prepare
for t heir career s, what an
average day on the job would
be like, and what they would
hope to contribute to their
fields. Students may need to
either consult reference books
or interview people in their
chosen careers.

Additional Activities:

Social Studies, Lan ua e
Arts. Vxsxt a hatchery,
7xshxng boat, fish camp,
seafood restaurant, coastal
zone planning office, Coast
Guard station, shoreside
hotel. or dive shop in order
to in terview people to see
what each career involves.

2.

Social Studies, Lan a e
Arts. lnvxte people m marine
careers to visit your class
dressed for work. Ask the

marine people to be prepared
to show students what they
do on the job. Have students
prepare lists of questions to
ask ahead of time.

17





Activity 7
Food

Background:

Materials:

Procedure:

19

One of the best aspects of living
on the coast is readily available
seafood. Luckily, those who live
inland can also enjoy this bounty
of the sea through seafood mar-
kets, restaurants and grocery
stores, and through the salmon
that swim upriver to spawn.

a variety of seafoods
recipes
heat source

' cooking and eating utensils
' large sheet of newsprint or

butcher paper
felt-tip markers

l. Ask students about their
favorite foods from the sea,
lakes and rivers. Then plan
a seafood snack, lunch or
dinner. Invite parents to
donate recipes, to assist with
the cooking and preparation,
and to taste the results!

2. Try to obtain a wide variety
of sea food throu gh parent
donations and by checking
your local grocery or seafood

market. The Oriental section
often has seaweed crackers
and other debcacies. Remind
students that with global food
shortages, in the future they
may be eating more seaweeds
and a greater variety of lish
and shellfish. Seaweeds have

more vitamins and minerals
than land fruits and vege-
tables. Blue mussels produce
more protein per acre than
any other land or shore-based
food . They are especially
easy to farm, using log booms
with ropes hanging down, on
which the mussels attach

themselves. But mussels are

very susceptible to paralytic
shellfish poisoning  PSP!, so
be sure you check with the
Alaska Department of Fish
and Garne to be sure your
beach is safe before har-
vesting mussels or clams.

3. Have students cook at least
one dish themselves, measur-
in g quantities. Remind
students that in general
seafood needs only brief
cooking to retain its flavors.
Canned salmon or clams are

easy to cook in a pot on a
hot plate. Here's a salmon
recipe from the Alaska Sea-



4.

5.

20

food Marketing Institute, 526
Main Street, Juneau, Alaska
99801. Write for a free
recipe booklet, available
through this organization.

HARVEST SAIMON CHOWDER

1 can �-3/4 oz.! salmon
1/2 cup each chopped onion

and chopped celery
1 clove garlic, minced
2 tablespoons butter or

margarine
1 cup each diced potatoes and

carrots

2 cups chicken broth
1 teaspoon salt
1/2 teaspoon thyme
1/4 teaspoon pepper
1/2 cup chopped broccoli
1 can �3 oz. ! evaporated

milk

1 can  8-1/2 oz. ! cream-style
corn

Minced parsley

Drain salmon, reserving
liquid; flake. Saute onion,
celery and garlic in butter.
Add potatoes, carrots, re-

served salmon liquid, chicken
broth and seasonings. Sim-
mer, cav ered, 20 minutes or
until vegetables are nearly
tender; add broccoli and cook
5 minutes. Add flaked salm-
on, evaporated milk and corn;
heat thoroughly. Sprinkle
with minced parsley. Makes 4
to 6 servings.

Use felt-tip markers and a
large piece of newsprint or
butcher paper to make a
lar ge- scale diagram of the
food web of your snack,
lunch, or dinner menu. Use
the illustration as a wall

decoration to remind students

of the origins of their food.
 See Sea Week Volume VI,
Unit 2, Activity 5, for a more
in-depth discussion of marine
food webs. ! Students may
need to check various ref-

erence books to see what the

various species eat.

As a follow-up, have students
brainstorm what it took to
harvest, store and prepare
the food. For example, the
fishing boat is made from
trees in Oregon, with metal
trim mined in Montana, and
with glass windows produced
from sands in New York

State. Oil-based nylon nets
and floats are made from
Louisiana oil, and the nets'
lead weights come from a mine
in Idaho. Then there's the
boat's metal freezer, a gas
stove, metal pots, clothing,
survival suits, electronic
communications equipment,
and so on and so an!
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Adaptations 31
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Whale in the Water! ....26

Activity 4: Following the
Gray Whale............... 33
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Objectives:

To help students:
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Categorize mammal and marine mammal characteristics by use of a tear-
apart worksheet  Activity 1!.
Research the different groups of marine mammals  Activity 1!.
Key out the different whale characteristics  Activity 2!.
Compare whale skeletons to human ones  Activity 3!.
Explain whale adaptation to the ocean environment  Activity 3!.
Measure the length of a blue whale  Activity 3!.
Make a small classroom-sized blue whale and label its adaptations  Activity
3!.
Mark gray whale migrations on a map  Activity 4!.
Graph how fast the class can travel the distance of the gray whale migra-
tion  Activity 4!.
Write imaginary conversations about what whales say on their long migra-
tion  Activity 4!.





Objectives:

Read a story about dolphin intelligence  Activity 5!.
Demonstrate a variety of cetacean communications, including echolocation
 Activity 5!.
Listen to a cetacean record and a story  Activity 5!.
Write a theme about real or imaginary talk with a whale  Activity 5!.

' Nake up skits to demonstrate whale erst aid  Activity 6!,
Discuss the Marine Mammal Protection Act of 1972  Activity 6!.
Read or listen to When the Whale Came to Ny Town  Activity 6!.
Count beans to demonstrate b rt an death rates and the difficulties of
estimating whale populations  Activity 7!.
Estimate killer whale populations by counting a series of "pods"  Activity
7!.
Read a humpback whale case study  Activity 7!.
Write to whale conservation groups to 6nd out information on present-
day whale populations  Activity 7! ~
Read early Alaskan whaling history  Activity 8!.
Sing sea chanties  Activity 8! .
Carve and scrimshaw art objects  Activity 8!.
Produce an imaginary TV special on the bowhead whaling issue  Activity
9!.
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Activity 1
Five Groups of
IVI arine Mammals

Alaska marine mammals include
whales, porpoises, seals, sea
lions, walrus, sea otters and polar
bears. Like all mammals, these
animals are:

warm-blooded;
breath air through lungs;
have true hair at some stage
in life;
give birth to live young;
suckle young with mother' s
milk; and

. have a four-chambered heart.

Other characteristics of marine
mammals set them aside. They:

live entirely or mostly in sea
water or on sea ice;
depend completely on food
taken from the sea;

. have anatomical adaptations
such as flippers, fins and
webbed feet, which equip
them for life in the sea or on
sea ice; and
are generally peace ful and
unaggressive animals, most of
them remarkably intelligent,
especially the cetaceans.

Science has not provided a Latin
name for marine mammals as a
group. They are found in three
orders: Cetacea, Sirenia, and
Carnivora.

The cetaceans  se- T AY-shuns!
include wWWaes, dolphins and
porpoises. They are the farthest
removed from the land and the
most fish-like in appearance.
Cetaceans are extremely intelli-
gent. Their learning and reason-
ing abilities have astounded inves-
tigators. This high level of intel-
gence, combined with their friend-
ly dispositions, makes the ceta-
ceans one of the most scientifically
interesting and popular of all
animals.



The sirenians have only two sur-
viving~mem eva: the manatee and
dugong. Steller's sea cows were
formerly found in Alaska waters,
but they are now believed to be
extinct. Sirenians have made a

complete adaptation to water, and
are not able to survive at all on
land. They have no hind limbs,
but their forearm flippers can be
manipulated to hold food and their
nursing young. They are herbivo-
rous, meaning they feed chiefly on
plants, and are among the gentlest
of aH animals. Although the
manatee and the dugong are on the
U. S. government's list of endan-
gered species, Httle is being done
on an international level to assure
their survival.

found in Alaska waters. The
walrus is the only member of the
family Odobenidae. Pinnipeds,

home in the w ater than on land.
They still retain their four limb s
from ancestral days--in the form of
fins. All pinnipeds come ashore to
bear their young and to mate.
They have few enemies, except for
polar bears, killer whales, sharks
and humans. The majority prefer
the colder waters at the northern
and southern. extremes of the
planet. All feed on Ash and other
cold-blooded marine life. A few
species will attack warm-blooded
animals such as penguins and
other seals. Pinnipeds are fast
swimmers and expert divers. The
seals seem to use a form of sonar.
Blind seals have been found that
are fat and in good condition.
 More information on pinnipeds is
in Volume IV of the Alaska Sea
Week Curriculum Series.!

Within the order Carnivora are five
iamittee with marine mammal epe-
cies, including the seals, sea
lions, walrus, polar bears and sea
otters. Seals, sea lions and
walrus were formerly in a separate
order called Pinnipedia. The
eared seals  Otariidae! include the
northern fur seal and the sea lion.
The earless or true seals  Pho-
cidae! are the most numerous.
~Rnged seals, bearded seals,
har bor seals  and the closely
related spotted seals!, ribbon seals
and the northern elephant seal are



Vocabulary:

' mammal

' pinniped
Phocidae

' Odabenidae

Otariidae

Cetacea
0dontoceti
Mysticeti
Sir enia

Car nivora

Materials:

Procedure:
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The ursidae family includes polar
bears and the terrestrial brown
and black bears. Polar bears

spend their summers an the pack
ice far above the Arctic Circle.
In the fall, they move south with
the advancing ice. In winter,
they wander widely over the Arctic
islands and coasts af North Amer-
ica. Polar bears are expert swim-
mers and divers, but are usually
too slow to catch their prey in
water, so they scavenge carcasses,
sneak up on seals on the ice, or
generally try ta outwit the seals.
For instance, they win swim under
a seal's blowhole and scratch on
the ice, causing the frightened
seal to plunge through the blow-
hole into their waiting arms. Only
expectant mother bears hibernate.

The mustelide family includes sea
otters and the basically terrestrial
river otters, weasels, badgers,
skunks, martens and wolverines.
The sea otter's fur is unusually

fine, soft and dense. Sea otters
eat primarily urchins, mussels,
crabs and clams. Because otters

lack the blubber layer possessed
by other marine mammals, they
have a high daily food consump-
tion. An adult male will easily
consume 15 pounds of food a day,
nearly one-fourth of its body
weight. Otters will usually die if
they go without food for three
days.

 The background information for
this activity was contributed
primarily by Zada Friedersdorff,
Redoubt Elementary, Soldotna.!

paper
' pencil
' reference books

worksheets:

...Sea Mammal Characteristics
72'~

Pinni eds �8!
etaceans �C!

...Other Marine Mammals �D!

1. Pass out the worksheet Sea

Mammal Characteristics. Ae%
llg

differences between sea

mammals and all other mam-
mals. They can check their
answers in reference books.



2. Assign the Pinni eds, Cet-
aceans, and t er Ma~ne
Mammal worksheets to encour-
age nrther research. Have
students check pronunciation
of unfamiliar words in the
dtcttcnary. i The ~Pinni ed
worksheet and the additional
activities were contributed by
Mike Stichick, Bethel-Kilbuck
Elementary, Bethel.!

 ~Ptnnt eds answers: 1. Pin-
nipeds have thick hides with
heavy layers of fat under-
neath, and their fore and
hind limb s are modified to
form flippers; 2.  illus. !; 3.
a. swim, b. open a can, do
chin-ups, etc.; 4. Phocidae;
r ibbon seal, northern ele-
phant seal, harbor seal  and
spotted seal!, bearded seal
 oogruk!; Otariidae: northei n
fur seal. Steller sea lion,
California sea lion; Odobe-
nidae: walrus; 5. Western
Alaska; 6. tusks; 7. artwork,
tools; 8. Bring up the idea of
walrus canneries and also
tanning of hides. Would this
be a source of local income?
What difficulties are there in
getting a business like this
going? How many walrus are
there? Are they walrus being
overharveste d? What happens
to the walrus bodies?; 9.
useful: enjoyable to see,
circus, help keep populations
of some sea creatures at lower
levels, this is their world,
too; destructive: occasionally
get caught in fisher nets, eat
salmon and herring sometimes,
thu s competing with com-
mercial fishers. !
  Cetaceans answers:
T,ong-beake d animals are
called dolphins and short-
nosed forms are caHed por-
poises; 2. Odontoceti: killer
whale, harbor porpoise,
dali porpoise, s perm whale,
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bottlenose dolphin, white-
sided dolphin, etc.,
Mysticeti; minke whale,
Pacific right whale, sei whale,
blue whale, finback whale,
humpback whale, gray whale,
bowhead whale, etc.; 3.
toothed whale; 4. baleen
whale; 5.  illus. !; 6. small,
shrimp-like organisms; 7.
their brains are huge and
heavily convoluted, they
understand and imitate words,
learn rapidly, make complex
vocalizations of their own,
and are known to train their
trainer s!; 8. They' ve been
overharvested commercially. !

 Other Marine Mammals: 1.
F768; 2.   us. !; 3. huge
black body, 25 to 30 feet
long, small head, flat lobed
tail, paddle-like forelimb s
with no "anger bones" and
hor se- like hooves with
bristles on the bottom, no
teeth, instead two flat plates
grooved together for mashing
seaweed; 4. bays and tidal
rivers of southeastern United
States; 5. looks very much
like a manatee, except its tail
is more squared off; 6. Their
fur traps air and their hairs
ar e hollow. The bottoms of
their feet are covered with
fur; 7. by collecting urchins,
clams, crabs, mussels on the
bottom and bringing them to
the surface where it lies on
its back and feeds, sometimes
with the help of a rock to
smash open tough shells; 8.
Sea otters have longer fur
and are much lar ger; river
otters never turn on their
backs to feed; sea otters
have retractable claws and
they can break open shells
with a rock; 9. They were
overharvested by the old-time
Russians who were after thick
fur. !



Additional Activities:

1. Science, Lan a e Arts.
Have students pretend your
classroom is a large swimming
pool filled with water as deep
as the door knob or the table
tops. Think about where the
following things would have to
be done by different marine
mammals. If they can't figure
them out, check a reference
book.

Activity 2
Name That Whale

12.

13.

14.

15.

2. Art, Science. Have students
make a br.g mural showing the
di fferent groups o f marine
mammals and their daily activ-
ities  breathing, eating,
escaping enemies, etc.!.

3. Music. If marine mammals
could sing in our language,
they might sing songs about
their lives and troubles.
Have students write words to
such a song. To make it
easy, use the tune to "Old
Man River" or "Blowin' in the
Win.d. " Organize a seal, sea
lion, walrus, whale, sea otter
and polar bear chorus to sing
the song to an audience.

2.

3.

4.
5.

6.

7.

8.

9.

10.
II.

getting oxygen  respira-
tion!
getting food
eating
having young
playing
sleeping
getting warm
escaping enemies
getting a drink of water
feeding their young
 Add your own ideas
here!!

Alaska waters are incredibly rich.
They support 9 species of great
whales; the sperm, gray, minke,
fin, sei, blue, humpback, bowhead
and right, plus the smaller killer,
beluga, goose-beaked, Bering Sea
beaked, giant bottlenose, and
narwhal. The best resource on
Alaska whales � descriptions, pic-
tures, and range maps � is Alaska
Whales and Whahn, published by

he as a eographic Society.
 Also, check the whale information
in the Sea Week Curriculum Guides
Volumes I and II.!

"As the whale is great, so to
cherish it can be proof of our
greatness. Meanwhile, and for a
little longer, the great whale
glides through the sea, feeling its
vibrations and reading its meaning
by senses it has gained through
cons of time. Had the whale been
created only to deepen our sense
of wonder, that were enough, for
it is imagination that makes us
human."

--Dr. Victor B. Scheffer
Alaska Whales and Whalin



Vocabulary:

Materials:

Procedure:

2.
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baleen  review!
toothed  review!

scissors

glue
lar ge index cards or con-
struction paper
clear contact paper or lamina-
tion machine
whale books
worksheet
...Cetacean K~e �E!
...%~au aBu65Ie Puzzle �F!

Pass out copies of the work-
sheet Cetacean ~Ke, which
was developed by Laurie
Dumdie at the Pacific Science
Center in Seattle. Ask
students if they know what a
scientific key is.  It's a way
to identify a plant or animal
by making a series of
choices. ! Review the terms
"baleen" and "toothed."

Have each student cut out the
whale pictures and glue them
to large index cards or
construction paper. Then
they can use the key to
figure out each species.
Have them place the name
match each one with its name
and then check through whale
books to see how well they
did. Once everyone is sure

of the identifications, glue
the names on the back and
cover the cards with clear
contact paper.

Use the cards as flash cards,
to see if students can identify
the whales without the key.

Additional Activities:

Art, Science. Have students

the other Alaska whales:
minke, Qn, sei, goose-
beaked, Bering Sea beaked,
giant bottlenose, narwhal.

a a

whale, research it, and make
a written or oral presentation
to the class.

Lan a e Arts, Science.
Have students make up bub-
ble puzzles for the different
species of whales, like the
one enclosed that Don Gil-
lespie in Koyuk made to go
with the Beluga information
sheet from the 3L.laska Depart-
ment of Fish and Game Wild-
life Notebook Series. Stu-
dents can make their puzzles
from marine mammal books
that you have in your class-
room,  Answer s: 1. Color;
2. lsrgEst; 3. fron T; 4.
Adult; 5. ar Ctic; 6. bEring
sea; 7. nulAto; 8. salmoN; 9.
preServation � which spells
CETACEANS. !



Activity 3
Whale Adaptations

Background:

Adaptations are structures or
behaviors that aHow an organism to
be well-suited to the conditions of
its environment. Whales probably
descended from land animals long
ago, as is evident from their
skeletal similarities with land
mammals. Whales are probably the
largest animals that ever have
lived on earth. Their huge size
makes it impossible for them to live
on land, but enables them to keep
warm in cold waters. As an animal
increases in size, there is pro-
portionately less skin area ex-
posed, and therefore, less heat
loss to the environment. Whales
also have a thick layer of blubber
under the skin to insulate them-
selves against the cold. They
have:

glands that oil the eye to
protect against salt water;

' young born tail first because
of their need to be brought
to the surface immediately to
breathe;
blowhole on the top o f the
head so they do not have to
bring their whole body out of
the water to breathe;
an echolocation system that is
more efficient than sight in a
dark environment, especially

since water is a better con-
ductor of sound than air;
streamlined bodies;
forelimb s modified into flip-
pers;
external hindlimbs that have
disappeared completely;
a tail that has been modified
into a fluke, providing pro-
pulsion by up-and-down
movements;
decreased respiration and
heart rates for deep dives;
and

an ability to vary their body
shapes as they move through
the water, reducing resist-
ance and drag.

 This information and the activity
w ere adapted from the OR CA
Whales curriculum developed by
~te Pacific Science Center and
Washington Sea Grant.!

Vocabulary:

' echolocation
forelimb s
hindlimb s

' adaptation

Materials.

100-foot tape measure or
measuring sticks
pencils

' butcher paper
' old newspapers or scrap

paper

stapler
large felt-tip markers
worksheet:

... Whale in the Water! �6!

Procedure:

Discuss the meaning of adap-
tation, then pass out the
worksheet Whale in the Water!
to the students.  Answers:
1. These bones would be hip
bones if the whale had legs,
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but through years of
evolution have decreased in

size; 2a. 3, 3; 2b. 5, 5; 2c.
they are closely related, the
same bones have come to be

used for different purposes in
humans and whales; 3a. 1
cubic inch; 3b. 8 cubic
inches; 3c. 8; 3d. Alaska is
filled with examples--think of
the large mammals such as
moose and caribou that raam

around during winter while
lemmings and voles hide
under the snow; 4a. yes, to
protect against salt water;
4b. no, fur would increase
friction and slow down the
whale in the water; 4c. no,
the young need to get to the
surface to breathe right
away, and it might take a
while for the tail to come out;
4d. no, too much heat would
be lost; 4e. yes, they can
move through the water
faster; 4f. yes, to insulate
and protect them from the
cold; 4 g. no, would slow
down their speed; 4h. yes,
retain fresh water in bodies;
4i. no, other methods can be
used to keep warm; 4j. yes,
the blood wiH be able to
conserve what oxygen is
there; 4k. yes, more efficient

than sight when it's dark,
and water is a better con-
ductor of sound than air; 41.
no, saltwater tears don't help
much when an animal is al-
ready in salt water; 4m. yes,
help with swimming; 4n. yes,
prevent bends, which is
common in human deep sea
divers, when nitrogen bub-
bles get into their blood-
stream and cause paralysis
and death if they ascend too
rapidly; 4o. yes, then they
can breathe effortlessly
without taking their whole
head or body out of the
water. !

2. Take a hundred-foot tape
measure or use measuring
sticks to mark the size of a
blue whale in the school

haDway, side of the building,
or on the playground. Mark
the measurements with a sign
sa other classes can see, too!

3. Then. make a smaller blue

whale for the classroom aut of
butcher paper. Stuff the
insides with old newspaper
and staple it together. Label
the adaptations an your
whale. Make sure it's ready
for the water!
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Activity 4
Following the Gray Whale

Background:

One of the biggest adaptations is
migration. The gray whale makes
the longest migration. of any mam-
mal � 10,000 miles round trip from
the warm-water lagoons of Baja
California to the Bering and Chuk-
chi seas and the Arctic Ocean.
The grays spend the summer  May
to September! feeding on one-inch-
long amphipods and other small
bottom-dwelling invertebrates that
thrive on lush plankton growth
fueled by the long hours of sun-
light . During the res t o f the
year, the whales eat very little,
concentrating on migration and
breedi~g activities.

The gray whale is different from
all the other baleen whales.
Scientist s believe that gx ay s are
the most ancient of baleen whales,
as well as the sole survivors of a
family of whales that was once
represented by many species.
Grays continue to dominate the
choicest of the ocean habitats--
nearshore waters. At one time,
gray whales were found along the
eastern Atlantic and we stex'n
Pacific coasts and possibly the

western Atlantic, but due to heavy
onshore whaling operations, only
the eastern Pacific population
remains. The eastern Pacific

populations w ere almost exter-
minated in the mid-1800s, when
whaling captain Charles Scammon
discovered their shallow-water

breeding areas in Baja California's
coastal lagoons. The whalers took
mainly pregnant and nursing
females becau se they were in the
shallowest water. And though the
grays are extraordinarily fierce
when it comes to protection of
their young, and will regularly
charge boats, the whales were no
match for the whalers. Con-
sequently, scientists and whalers
at one time thought this great
species was extinct, but somehow
the whales found each other and

began to increase after they were
almost wiped out.

Currently, whaling occurs only in
the Arctic, where the Soviets take
around 180 per year, which they
say are for Siberian Natives. A
greater danger may be potential
development pressures. The
Mexican government has declared
Scammon's Lagoon a whale sanctu-
ary, but oil is being drilled near-
by. 1 f oil is discovered, the
natural place to ship it would be
fx'om the protected entx'ances of
the lagoons. Heavy tourist traffic
along the migration route may
represent another threat to the
grays. But in some cases whales
have begun to interact with boats.
Visitors in small boats are some-

times able to approach within 10 to
20 feet of the whales in the breed-
ing lagoons. And recently, cer-
tain whales have come right up to
the boats, rubbed against them,
and even permitted themselves to
be petted!

After spending more than two
months  November-December! on
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Vocabulary:

migration
' navigation

echolocation
endangered

' extinct

Materia Is:

Procedure:

2.
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the breedin.g grounds, the whales
swim northward until they reach
the waters of the Bering and
Chukchi seas in May or June.
They stay fairly close to shore on
their way north, but not as close
as on the southward migration.
Vancouver Island seems to be the
staging area for the crossing of
the open waters of the Gulf of
Alaska. From here on, though,
their migration is a mystery--they
are not sighted again until they
reach the Bering Sea. They may
go through or around the Aleutian
Islands.

On the journey back south, they
go through Unimak Pass between
the Aleutian Islands, commencing
their journey in October as the
Arctic seas begin to freeze.

How the whales navigate is still
largely unknown. They occasion-
ally emit pulses that some people
think are echolocation clicks.
Navigation is also accomplished by
memory and vision. Whales are
often observed lifting their heads
vertically out of the water in a
manner known as "spyhopping,"
which may enable them to get their
bearings on various land marks.

To make the 5, 000-mile, one-way
trip, the whales must keep moving
almost 24 hours a day, which
leaves them little time for sleep!
When migrating or feeding, the
whales breathe every 10 or l5
seconds before making a long dive.
When they get to the Baja Cali-
fornia lagoons, they do sleep,
lying quietly at the surface,
barely awash, head and flukes
hanging limply, raising slightly
every eight to ten minutes for a
slow breath.

' butcher paper
felt-tip marker

' paper
' pens

Pacific coast map
' worksheet:

...~Gra Whale ~Mi ation i2H!

Ask students to tell you
about the longest trips they
have ever made. Then pass
out the worksheet Gray Whale
Mi ation. Have tKem use a
Pan xc coast map to label
their worksheets.

Get out the butcher paper
and felt-tip pens. Ask the
class i f they would like to
duplicate the gray whale's
journey. See if they can
equal a whale's trip one way
by jogging, biking, swim-
ming, hiking or siding   for
example, 25 students running
1 mile each equals 25 miles!.
Make a graph or map of the
journey with the butcher
paper  ask for student help
in the design!, so that each
day they can record how far
they moved the day before.
 A class of 25 students each
running I mile per day would
take 200 days for the 5,000-
mile migration1!

Your class may want to join
with another class. It's not
so important that the end goal
be reached as that the pro-
cess of working toward



Background:
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that goal will give them an
idea of how far 5,000 miles
is! !

Have students write para-
gx'aphs on what they think
the whales talk about on this
long journey. Ask students
to quickly jot down what
comes to mind. Then have
them rewrite, adding actual
conversation. Let them
critique each other's work in
small groups and then polish
up their whale fantasy.

 These three procedures were
adapted from Gentle Giants of

Museum. Write for their
curriculum guide for more
activity ideas: The Whale
Museum, P.O. Box 945,
Friday Harbor, Washington
98250. Y ou may also be
intexested in ordering the
Gray Whale Teaching Kit,
available with slides or film-
strip from: American Cet-
acean Society, P.O. Box
4416, San Pedro, California
90731. !

Activity 5
Cetacean intelligence
and Communication

"We are beginning to discern the
outline o f another mind on the
planet � a mind anatomically like
ours, but profoundly different."

--Joan Mclntyre
Mind in the Waters

Whales and dolphins have very
large and complex brains that make
high intelligence or awareness
possible. Cetaceans usually live in
social groups. They help each
other, talk to each other, hunt,
feed, and work together. Most
knowledge of cetacean behavior
and cetacean brains has been
drawn from captive dolphins and
killer whales. Today there are
many more questions than answers
about whale intelligence and brain
structure. ln testing what intelli-
gence is, scientists are limited by
their own knowledge and the
questions and tasks they can think
to ask. Results are biased be-

cause of the attempt to apply
human standards to very nonhuman
species. Whales have a human-like
sense o f humor, a long memory
span, an ability to mimic sounds,
an ability to learn quickly, and a
social organisation. The future



offers some most exciting possibil-
ities for us to learn from whales,
if we can keep them around long
enough.

Cetaceans communicate by echoloc-
ation, songs, touching, and body
movements. Sound is their prima-
ry sense, and they seem to be
able to talk with other cetaceans
and navigate at the same time.
Cetacean sounds have been

grouped into pure tones  clear
whistles! and pulsed tones  echo-
location sounds, faster clicks used
for social communication, and
mysterious, more repetitive, less
weIl- modulated sounds! . The
species vary in the amount and
variety of vocalizations. Each
whistle is individualized, like a
signature or name, and species can
also communicate with other spe-
cies.

To echolocate, dolphins and whales
send out a series of clicks, which
bounce back. By analyzing the
strength and character of the
echo, dolphins and whales can tell
size, texture, speed, location and
other characteristics of any object
they focus on. Scientists devel-
oped sonar by watching cetaceans.
Like whales, the ships of today
can "see" with sound.

Mind in the Waters, edited by Joan
VcIntyre, is a good source of
information on cetacean intelligence
and communication. You also
might want to order Whales from
Gin n Custom Publishing, as a
reader for students.

Materials:

two wooden dowels, the size
of a broomstick

stopwatch
tape measure
scarv es or blind folds for all
students

paper
crayons or felt-tip markers
record of whale voices
books about whales
worksheet:

...~Sa "Rooo-bee t" �I!

Procedure.

Ask students to relate stories
they have heard about ceta-
cean intelligence. Distribute
the worksheet ~Sa "Rooo-
beee t ". Encour age students
to do ad ditional research
about whale intelligence on
their own.

3. Have students demonstrate
cetacean communication.
First break the class into
pairs. Have each student
think of a story to telI.
Then have them both start
telling their stories, trying to
listen and talk at the same

time i

Discuss cetacean communica-
tion. Cetaceans "see" with
their ears more than with
their eyes. Although they
have v cry good eyesight
above and near the water' s
surface, it is impossible to
see deep in the ocean where
there is no light. Explain
that cetaceans send out
thousands of clicking sounds
that bounce off the things
around them. Then they
listen to the echos from the
clicks to tell where they are
and what is in their way.
This is called echolocation.
They have memories of the
"sight s" they have heard;
they can tell the di fference
between their clicks and those
of their friends; and they can
send out sounds and listen at
the same time.
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Divide the class into groups
of six or eight. Have each
group close their eyes and
walk around very softly
calling "hello" over and over.
See if the students can tell
which hello belongs to which
person, and where each
person is. See if students
can use their sense of sound
ta keep their "pod of whales"
together.  Ideas from Project
Jonah!

4. Demonstrate echolocation.
Take the class outside. Give
one student two wooden
dowels and station him or her
50 feet away from the build-
ing. Place all remaining
students 50 feet from the
building and blindfold them.
As the first student hits the
dowels together, have the
blindfolded students listen.
Describe the echo. Then
give one blindfolded student a
stopwatch to start when the
dowels are hit together and to
stop when the echo is heard.
V/rite down the time it took.
Then move 100 feet from
building and try this again.
IVove away at 50-foot intervals
and keep recording data.
How far is the echo traveling
each time?  Twice as far as
the distance from the
building. ! Remind students
that because water is denser
than air, sound travels five
times as fast in water as in
air .

5. Demonstrate the importance of
two ears in sound communica-
tion. Recause the external
ears of most cetaceans are
small and inconspicuous,
scientists used to think that
their ears were nonfunctional.
Nevertheless, the middle and
ir ternal ears are highly

developed, and many of the
toothed whales appear to
receive sound through the
lower jaws. By receiving
sound an both sides of the
head, direction can be deter-
mined. Divide the class into
parpoises" and nfish n Hav

the porpoises close their eyes
and keep their heads station-
ary. Have the fish make
prearranged sounds and see
if the "porpoises" can point
to the "6sh." Now have the
porpoises cover one ear and
try the same thing. Is this
as easy?  Prob ably nat,
because the brain needs to
compute the differences
between what the two ears

hear to determine sound
direction. Using only one
ear, the only clue ta direction
>s loudness.!

Have the "porpoises" move
their heads, repeating the
one-ear exercise. Does it
help them to orient  find the
direction!? Now instruct the
porpojsesri to use both ears

and move their heads around

slowly  they may turn their
whole bodies!, attempting to
be conscious of how the

sound changes as they turn
towards it or away from it.
When they reach the point
where the saund seems to
come into the two ears
equally, they may open their
eyes. What are they looking
at?  I f they have listened
carefully, they are facing the
"fish."! Have they ever seen
animals do this?  Many
animals, as well as people,
will orient in this way by
hearing, and then find the
target by eyesight. Dolphins
and porpoises probably don' t
use their sight until after
they have zeroed in with
their hearing.!
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 Procedures 4 and 5 were
adapted from the ORCA
Whales curriculum developed
bbyt be Pacific Science Centec
and Washington Sea Grant.!

6. Have students listen to a
cetacean record and read a

book about cetaceans  check
the bibliography at the end of
this unit! . Conclude this
activity by having students
select one or two emotions
displayed or communicated
orally by whales, and attempt.
to illustrate them with paper
and crayons or felt-tip mark-
ers.  Suggested by R. Brum-
baugh, Netlakatla!

Additional Activities:

l. Lan a e Arts, Art, Science.
Write and illustrate a pam-
phlet or book about cetac-
eans.  Suggested by Rocky
Goodwin, Sher rod Elementary,
Palmer!

the movie without the sound.
Have students pretend they
are on a whale-watchin g
expedition. Have them take
notes about observed whale
behavior. Then run the

movie with the sound and see
how well the students did at
obser vation. Did they see
things that were not men-
tioned in the sound track?



Activity 6
Whale First Aid

Procedure:

Ask students what they would
do if a whale becomes strand-
ed on a beach near your
community. Pass out the
worksheet There's a Whale on
M Beach FoOrxrst afi~drec-
t ons.  Answers: 1: gray
whale, arrows should point to
flippers, tail, flukes, blow
hole, eye; 2; 40 feet; 3:
roughly 60,000 pounds. !

Background:

3.

Materials:

Scientists do not know the reasons
why cetaceans often strand them-
selves on beaches, Perhaps they
are sick, or parasites have inter-
fered with their sonar navigation.
Though finding a whale on the
beach is not too likely, ideally this
activity wiII appeal to student
imagination and inspire some
creativity.  Information for this
activity was taken from the
International Fund for Animal
Welfare pamphlet "First Aid for
Stranded Marine Mammals."!

towels, sheets or cloths
' blankets or tarps

plastic bags
' lanolin, vaseline or zinc

oxides
When the Whale Came to M
Town by Jim Young
worksheet.
... There's a Whale On ~M

Beach! � J!

Divide the class into small
groups to practice whale first
aid on "whale" victims. Some
groups may want to work on
single strandings, while
others work on mass strand-
ings. Have each group
prepare a skit for the rest of
the class.

Discuss the Marine Mammal
Protection Act of 1972. It
prohibits the "taking" of any
marine mammals by anyone
except Alaska Natives in-
volved in subsistence act-
ivities, people with a permit
to take them for research
purposes, or fishermen who
accidentally entangle them in
theii' nets. The law states
that no other killing, har-
assing, hunting, or capturing
of marine mammals is allowed.
Collecting any marine mammal,
alive or dead, is also illegal.
So leave those bones on the
beach until you have a permit
for them from the National
Marine Fisheries Service,
Schools can get permits by
writing to NMFS, P.O. Box
1688, Juneau, Alaska 99801.
Ask students if they can
figure out why the collecting
of bones, skulls, and other



5. Read the story of a stranded
whale, When the Whale Came

MARINE MAMMAL DATA RECORD

SPECIES�7 ,025! NUMBER�02!
LENGTH�06! SEX�01! CON D I T IO N�03!
DATE TIME OF OCCLIRRENC E�951
DATE/TIME OF EXAMINATION�00!
NATURE OF OCCLIRRENCE�0>1
STATE�02!
SPECIFIC LOCALITY�04!

COUN T Y�03!

LOCALITY REMARKS�05!
6 lt

LATITUDE�10! ...LONGITVDE�101
VOUCHER MATERIAL�00!

DISPOSITION OF SPECIMEN�00'

REPORTED BY�50I
TEL

EXAMINED BY�25!
TEL

REMARKS�00! .

�7 109
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parts of dead animals is not
allowed.  Someone might kill
a live animal for its skull and

then say it was found dead.!

4. Tell students that if they find
a dying or dead whale, they
should contact the phone
numbers mentioned on the

worksheet. If the animal has
not decomposed too badly, it
is a storehouse of information

for biologists interested in
marine mammals. A dead
whale may serve as a clue to
why cetaceans sometimes
beach themselves. If scien-
tists cannot come to investi-

gate, they may want your
class to take special measure-
ments, and to sketch and
photograph the w hale.

Marine mammal research is
still in its infancy. It is
difficult to study animals that
are out of sight so much of
the time. Maybe your class
can help make some exciting
discoveries. Fill out this
card and mail it to: Scientific
Event Alert Network, 10th
Street and Constitution Ave-

nue, N. W., Washington, DC
20560.



Activity 7
Whale Populations

Background:

The International Whaling Commis-
sion  IWC! is the only wor Mwide
organization with any responsibility
for controlling the whaling indus-
try. Membership is voluntary and
numbers 17 countries, including
Japan and the Soviet Union, both
of which still hunt the great
whales even though as of 1981, the
Soviets publicly stated they would
comply with the 1976 plan to stop
their commercial whaling en-
deavors. Partly because the
presence of these two nations
forces compromises, critics argue
that the IWC represents more of
the vested interest in the whaling
industry than it does conservation
of the whales. Many countries
which allow whaling who are not
members of the IWC, and pirate
whalers indiscriminately take any
type of whale in any region at any
time. Moreover, the IWC has no
power of enforcement, and mem-
bers can choose not to comply with
decisions made at meetings.

The Scientific Committee of the
IW C makes estimates of whale
populations, setting harvest quotas
based on these estimates. The
theory is that a population can

replenish itself if not too many of
its numbers are taken. The
Maximum Sustainable Yield  MSY!
is the highest number of animals
that can be taken from a popu-
lation and stiH allow the remaining
population to make up the deficien-
cy. Calculatin g the MS Y, how-
ever, requires a knowledge of the
original population size. Present
whale populations are difficult
enough to estimate, and estimates
of the ~ori 'nal populations of the
great whales are not much more
than educated guesses. These
guesses are made on the basis of
sightings of whales, a statistic
suspect in itself, and by com-
paring the number of whales
caught to the effort involved.
Thus, MSY-based quotas can be
quite inaccurate.

Conservationists have many other
criticisms on the statistical assess-
ments af the IWC.  For more
information, see The Whale Manual
by Friends of the Earth.! One 18
that the MSY estimate is a tech-
nique used to regulate the fishing
industry, but may not be useful to
control whaling, Fish have a much
higher reproductive rate and can
more easily replace their numbers
than whales can. There is also
evidence that social disruption,
such as killing members of a
group, may reduce the
reproductive ability of whales, and
that below a certain population
density, whales may never be able
to reproduce enough to recover
their losses.

The IWC currently bans the hunt-
ing of sperm whales, blue whales,
right whales, gray whales, bow-
heads  with e~ception of limited
subsistence hunting by Eskimos!
and humpbacks. The IWC places
quotas on minke whales, fin
whales, sei and Bryde's whales.
A 10 year moratorium on all whal-
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ing has been suggested to allow
populations to recover, but it
remains to be seen if the Soviet
Union and Japan will agree to such
a ban before the remaining great
whales become so scarce as to be
commercially unexploitable.
 This activity was adapted from
the OB CA Whales curriculum

developed by the Fecitic Science
Center and Washington Sea Grant.!

Vocabulary:

count those appearing in the
window. On the basis of the
beans they can see, can the
students estimate the total
number? Take their guesses
and ask what they are based
on. Now try a different
number of beans, either a
great deal more or less, and
repeat the estimations.

Ask students to describe the

difficulties in counting beans.

Materia Is:

3 ~

Procedure:
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maximum sustainable yield
' law of diminishing returns

harvest quotas
International Whaling Commis-
sion

Two one-quart jars of dry
kidney or pinto beans

' cardboard box about
12 "xl4 "x2"

acetate about 3 "x5"

' tape
overhead projector
blind fold

worksheet:

... Hum back Whale Case
~tud �K!

Before class, make a counting
box out of a two-inch-deep
cardboard box  or two lids!.
Cut out a "window" in the top
and tape a three-by-five inch
piece of acetate on it. Now
put a number of beans in the
box.

2. Ask students how they would
count a whale population.
Show them the counting box
 ocean!, with beans repre-
senting the whales. Place the
box on the overhead projec-
tor. Shake the box around

vigorously so the beans move
before students have time to

Based on this exercise, what
does the class think are some
of the problems in trying to
count whale populations?
 The whales move around,
you can't tell if you' ve count-
ed them before or not, they
live in areas that we can' t

always watch, etc.!

Talk about the International
Whaling Commission  IWC!, its
make-up and power  or lack
thereof!, and what statistics
whaling quotas are based on.
To demonstrate how a popula-
tion estimate can be based on
the energy expended to
capture individuals, bring out
the counting box again. This
time have a blindfolded stu-
dent "hunting" for beans;
that is, picking beans out of
the box one by one. They
can be put into a j ar once
they are caught. What
happens to the number of
attempts to catch a bean as
more beans have been caught?
Now "improve" the hunting
technique: remove the blind-
fold.  Whaler's hunting tech-
niques were greatly improved
by the invention of the ex-
plosive harpoon and motorized
catcher boats. ! Compare the
energy needed to hunt now.



Explain the law of diminishing
returns, which states that as
a resource is used up, it
takes increasing time and
energy per unit to exploit
what remains. There is a
point when, because of the
scarcity of the resoux ce, it
becomes no longer profitable
 in terms of capital or en-
ergy! to exploit it. This has
happened with many o f the
great whales, which means
they have become extinct for
commercial purposes. And
scientists are worried that
once whales fall below a
certain population density,
they may never be able to
reproduce enough to recover
their losses.

4. Use beans, once again, to get
across the effect of birth and
death rates on population
growth. Place two one-quax't
jax s at the front of the
classroom and divide the
students into two gxoups.
Students in one group will
each add two beans to their
jax, and students in the other
group will add three beans at
a time to their jar, to repre-
sent two different birth
rates. Compare how fast the
jars fill up. Now demonstrate
birth and death rates. Start
with both jars full. Have
each group add two beans at
a time to their jars, but have
on.e group take away one and
the other group take away
three to represent two dif-
ferent death rates. What
eventually happens to the
three-bean group?  None will
be le ft. ! This is obviously
an extremely simplistic model
of the great whale situation,
but it appears that whales are
not increasing their bix'th rate
to balance the death rate.

Whalers are spending more
time and energy to catch each
whale than ever before.

Point out that decreasing
population density can have a
serious effect on the birth
rate.

5. Demonstr ate the difficulty of
gauging whole numbers by
having half the class be killer
whales and the other half be
whale watchers. Have the
half that are killer whales go
outside the class. The
whales should decide how
many will re-enter the class-
room on the first visit of the
pod. Have them enter for 30
seconds, leave again, and
then re-enter with a different
number. Switch groups after
a few visits.

Ask students.

What problems did the
whale watchers have?

[It's hard to know if
you' ve counted the same
animal before; sometimes
they move so fast you
can't identify and count
them all; you need to
write down what you see
in order to know how
the population has
changed; killer whales
with their dorsal fins
and humpback whales
with their humps have
distinguishing marks
 each is different! but
other whales are harder
to tell apart, and some-
times you see only a
little bit of their Qn, so
it's hard to even tell the
whale species! J

What kind of information

can be gained from this
type of study?  Birth
and death rates; mater-
nal behavior; social
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behavior  who hand's out
with who!; of feeding
habits and movements. J

6 . Distribute the worksheet
Hum back Whale Case Stud

or t e students to read an
answer the questions to.
 Answers: l. One problem is
whales getting entangled and
causing damage to fishing
gear. Solutions might be to
reimburse fishermen for
damage, or to figure out some
way to keep the whales from
getting caught. For example,
whales seem to be able to
"see" certain net mesh sizes
and not others. Another
problem is the increasing
pressure of whale watchers.
A solution might be to re-
gulate such activity where
whales are congregating or
breeding, perhaps by setting
up wildlife re fuge areas; 2.
That there is a need for
information on birth and
death rates, changes in the
population from year to year
and during migrations, life
history, social behavior,
maternal and breeding
behavior, knowledge of
communication, and identifica-
tion through photos of flukes
that vary with the individual.
All this wouM help in
humpback whale management;
3. You will need estimates of
the original population size
from old whaling records and
sightings. Then, comparing
the number of whales caught
to the effort involved  data
obtainable from whalers! gives
you a gauge of how the
population has decreased.
You can now estimate present
population size, and from this
estimate the maximum sustain-
able yield  MSY!, which is
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the number of humpbacks that
can be taken without further
reducing the population. You
wiE also need knowledge of
their birth and death rates to
determine how fast they
reproduce and increase their
population. This in formation
may or may not be available
from other biologists.!

Arguments such as these are
still being presented today to
the International Whaling
Commission for other whale

species.

Have students write to the
following whale conservation
groups for literature and
information on current whale
populations and suggestions
for what they can do if they
want to help whale popula-
tions;

Marine Mammal Commission
1625 "I" Street
Washington, D.C. 20006

Project Jonah
240 Fort Mason
San Francisco, California
94123

Greenpeace
2623 West 4th Avenue
Vancouver, British Columbia
Canada BCV 6PS

General Whale

9616 McArthur Boulevard
Oakland, California 94605

Rare Animal Relief Effort
c/o National Audubon Society
950 Third Avenue
New York, New York 10022

The Whale Museum

P. O. Box 1154

Friday Harbor, Washington
98250
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Japanese Embassy
2520 Massachusetts Avenue NW
Washington, D.C. 20008

Embassy of the USSR
1125 16th Street NW
Washington, D.C. 20036

Friends of the Earth
124 Spear Street
San Francisco, California
94105

Save the Dolphins
1945 20th Avenue

San Francisco, California
94116

North Slope Borough
Barrow, Alaska

World Wildlife Fund

1319 18th Street NW
Washington, D.C. 20036

Marine Mammal Coordinator
National Marine Fisheries

Service

Dept. of Commerce
Washington D.C. 20235

American Cetacean Society
P. O. Box 2698

San Pedro, California 90731

Whale Protection Fund
c/o Center for Environmental
Education
624 9th Street NW
Washington, D.C. 20001

Animal Welfare Institute
P.O. Box 3650

Washington, D.C. 20007

8. Sing songs about whales.
Most sea chanties are about

kiHing whales, but here's one
about saving them.~



Cj Copyright 1970 by 5TORMKINC MUS IC INC. A11 Rights Reserved. Used by
Permission,
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1 heard the song
Of the world's last whale,
As I rocked in the moonlight
And reefed the sail.
It' ll happen to you
Also without fail,
If it happens to me
Sang the world's last whale.

It was down off Bermuda
Early last spring,
Near an underwater mountain

Where the humpbacks sing.
I lowered the microphone
A quarter mile down,
Switched on the recorder

And let the tape spin round.

I didn't just hear grunting,
I didn't just hear squeaks,
I didn't just hear bellows,
I didn't just hear shrieks.
It was the musical singing
And the passionate wail
That came from the heart

Of the world's last whale.

4. Down in the Antarctic
The harpoons wait,
But it's up on the land
They decide my fate.
In London Town
They' ll be telling the tale,
If it's life or death
For the world's last whale.

So here's a little test
To see how you feel,
Here's a little test
For this Age Of The Automo-

bBe.

If we can save

Our singers in the sea,
Perhaps there's a chance
To save you and me.

I heard the song
Of the world's last whale,
As I rocked in the moonlight
And reefed the sail.
It' ll happen to you
Also without fail,
If it happens to me
Sang the world's last whale.



Activity 8
Whaling Then and Now

Background:

Whaling is an old tradition in
human history. Documented draw-
ings, estimated at more than
12,000 years old, depict men with
harpoons hunting whales. The
Basques began whalin g in the
Stone Age, and by the 8th century
A.D., they had developed organ-
ized hunts in the Bay of Biscay.

They were efficient enough to have
driven their prey increasingly
farther into the Atlantic. They
may even have gone as far west as
the New World, reaching the North
American shores long before Co-
lumbus.

During the 16th and 17th century,
the German, English and Dutch
joined in the hunting of the great
whales. The slow-swimming right
whale was the easiest to catch and

therefore the favorite whale of
these early whalers  hence the
name "right" ! . They were killed
by the thousands.
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About this same time, the Pacific
whales were also hunted by Eski-
mos, coastal Indians and the
Japmiese. Methods varied, but
they usually used poisoned har-
poon heads. Floats were sometimes
attached to tire the whale. Eski-

mos used umiaks or kayaks for the
hunt. A large whale p rovided
much-needed food, and could feed
an entire village for weeks, as weII
as providing oil for lamps, leather
for clothing, and numerous other
products. Not many whales were
killed and many men died in their
attemp's to feed their village.

The two inventions that made this
period so productive were the
harpoon gun and the exploding
tip. In 1840, a Scot named William
Greener invented the first harpoon
gun. Until this time, the harpoon
had been hand thrown, like a
spear, by a man standing in a
small wooden boat. Even with this
new weapon, many whales escaped
when the harpoon pulled out or
the rope broke. About 15 years
later, however, S vend Foyn, a
Norwegian, made the harpoon gun
even more deadly by devising a
delayed explosive tip. A few
seconds after the harpoon entered
the whale, the explosive charge
released, usually killing the whale
instantly if it entered anywhere
near a vital organ.

During the 19th century, the
United States dominated the whal-
ing industry. At its peak in 1846,
the Americans sent out a fleet of
whaling ships almost entirely from
the New England cities of Nantuck-
et, New Bedford, Fairhaven and
other smaller towns along the East
Coast.

The actual number of whales killed
during this period will never be
known, but it must have been
enormous. Some records were

kept, however, which give an idea
of how extensive whaling was in
early America. The period from
1835 to 1872 was the industry's
most productive time, with an
estimated 290,000 whales killed.
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Although the Atlantic whaling fleet
was the largest, the whalers in the
Pacific also killed huge numbers of
whales. For countless centuries,
the annual migration of as many as
15,000 California gray whales had
proceeded along the North Amer-
ican coast. In 1857, Captain
Charles Scammon discovered a
large lagoon on the west coast of
Mexico that was fiHed with gray
whales. The breeding and calving
whales in this and other bays
along the coast proved to be easy
prey.

By 1890 the gray whale was close
to extinction, and the American
whaling industry, particularly in
New England, was disintegrating.
Many whaling ships had been lost
during the Civil War in the 1860s.
In 1871, more than 30 ships were
crushed by Arctic ice during a
single whaling expedition near the
Alaska coast.

The crushing blow to the whaling
industry in the United States,
however, had nothing to do with
the loss o f ships. Petroleum,



discovered in the 1860s, began to
replace whale oil as a lubricant
and fuel. Baleen was replaced by
the invention of the flexible steel

spring in 1906. Whaling, of
course, did not end. Instead, it
became more mechanized and moved

into a different cra.

The era of modern whaling actually
began in 1925. In that year, the
first factory ship was launched.
Bach factory ship was accompanied
by several catcher boats, which
did the actual killing. The intro-
duction of these new ships meant
that the flensers  the men who cut
the whale! no longer needed to
stand on the edge of the ship or
on the whale carcass, This was a
very risky job and many flensers
feII to their death. The use of
the factory ship also meant that,
since the dead whale was brought
into the ship and cut up inside,
there was less loss of the dead
whales from storms or shark and

ores scavenging.

Though there were fewer whaling
fleets, their efficiency was greatly
increased. By the 1930s, the
whaling nations began to realize
that if the industry were to sur-
vive, they must put some curbs on
the number of whales killed every
year. Many agreements were made
at this time, but the number of

whales killed was still high.
Between 1925 and 1930, almost
50,000 whales were taken. In 1938
alone, more than 54,000 of the
great whales were killed, and this
figure does not include the smaller
whales and dolphins.

In 1946, the International Whaling
Commission  I WC�! wa s formed by
the whaling countries of the world
in an effort to regulate the killing.
Over the years some whales were
protected, but this only happened
when their numbers became seri-

ously low. Because there were
fewer whales to be hunted each

year and because of the cost of
building and maintaining the huge
ships, the number of whaling
fleets and the number of countries

involved in whaling dwindled. In
the Antarctic alone, 41 factory
ships were operating in 1931. By
1964, there were only 23 in all the
oceans of the world. Nonetheless,
63,000 whales were killed in 1964.
But this was a drop from the peak
year, 1962, when 66, 090 were
taken. As of 1980 there are only
nine factory ships left, run by the
Japanese and the Soviets, though
a number of countries still operate
from land-based stations. In
addition, pirate whalers from
non-IWC nations claim to be inde-

pendent and ignore all IWC rul-
ings�. They will kill any whale
they can find, protected or not,
including females with calves.

Whales are used for pet foods,
leathers, cosmetics, fertilizers,
lubricating and cutting oils in the
textile and leather industries,
candles, glue, and oil for human
consumption. Whales are used for
a variety of other products, too.
But we can currently synthesize
all of the products made from
whales, as well as substituting
other foods for the meat they
provide. Many biologists are



pushing for a 10 year moratorium
on whale hunting, so that whale
populations can be more accurately
gauged and given a chance to
recover,

 Material for this background was
adapted by permission, from Gentle
Giants of the Sea by the Whale
Museum. net led information on
whale history, products and popula-
tions can be found in The Whale
Manual by Friends of the Earth.
AAAas ca history of both commercial
and subsistence whaling is re-
corded in Alaska Whales and
~When, pubhshed by The asks
Geographic Society. !

Materials'.

paper
' pencils

sea chanties
. Clorox bottles or woad pieces

or soft-Gred clay whale teeth
sandpaper
wood-carving knives  if you
are using wood!
heavy-duty scissors  if you
are using plastic Clorox
bottles!

' a large needle for each stu-
dent

' paper towels or rags
map of Alaska
map of the world

' copy af Typical Cost of a
Whaling Voyage
sample ivory etchings and
carvings
local scrimshaw and ivory
carvers

worksheets:

...After the Whale!  ob!

...BBow Ye Wtnds in the
~Mornin �M!

...Old-ttme ~whalin Puzzle

procedure:

Ask students to relate what
they know about whaling
history. Point out to stu-
dents, on a world map, the
route of the Yankee whalers
from New England: around
the tip of South America, up
to Hawaii where they rested
and resupplied, then north to
Alaska waters. Then pass
out the worksheet After the

Whale f .  Answers: 1. these
dates should be incorporated
in the timeline 1835, 1848,
1849, 1852, 1853, 1854, 1858,
1865, 1870, 1871, 1876,
1868-1880, 1884, 1887, 1889,
1897, 1907. Scan the text for
what happened on each of the
dates; 2. these geographic
place names should be
marked: Kodiak, Aleutian
Islands, Bering Sea, Bering
Straits, Arctic Ocean,
Okhotsk Sea, Pt. Belcher,
Icy Cape, Pt. Barrow, Cape
Thompson, MacKenzie Bay and
your community; 3. 18; 4.
315; 5. 3,150 ganons; 6a. 12;
6b. 2,000,000 gallons; 7a.
trade items, warm clothes,
knife, boots, binoculars,
journal, pencils, quill pens,
ink, oil cloth rain gear, sea
bag, books, etc.; 7b. good
food, something to keep you
from getting scurvy, extra
rain gear, knives, extra
materials for boat re pair
including sailcloth, line
 rope!, tools, nails, whaling
gear, etc. Students may be
interested in these figures on
the T ical Cost of Whalin

V op~ac.



TYPICAL COST OF WHALING VOYAGE

 including outfitting and original cost of ship!

List of the principal articles required to outfit a vessel for a voyage in sperm
whaling, together with the amount of each article and cost according to the
prices which prevailed on January 1, 1844.

ARTICLE PRICE COSTAMOUNT

$19,774.75
31,224.72

TOTAL COST OF OUTFIT

COST OF A TYPICAL VESSEL

COMBINED COST OF VESSEL AND OUTFIT $50,999.47

From: The American Whaleman
by E mo aul Ho man
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Oil Casks

Beef 8 Pork

Flour

Corn

Beans |I Peas

Corn Meal

Tobacco

Rice

Potatoes

Cheese

Butter

Dried Apples
Vinegar
Cod Fish

Molasses

Tea, Black
Tea, Hyson
Raisins
Sugar
Coffee

Duck, Heavy
Duck, Light
Tsr

Whale Boats

Oars

Boards

Nails, Composition
Copper, Sheathing
Cordage
Tow Lines

Try Pots
Cloth

Iron, Whaling Crafts
Clothing, Ready-Made
Labor in Port

2,800
240

220

75

14

5

2,50G
1,200

150

800

900

600

10

800

1,600
250

20

200

1,000
1,000

60

36

20

6

7

4,000
700

8,500
8,500
3,000

3

6, 000
4,000

Bbls.

Bbls.

Bbls.

Bushels

Bushels

Bbls.

Lbs.

Lbs.

Bushels

I,bs.

Lbs.

Lbs.

Bbls.

Lbs.

Gals.

Lbs.

Lbs.

Lbs.

Lbs.

Lbs.

Pieces
Pieces

Bbls.

Boats

Sets

Feet

Lbs.

Lbs.

Lbs.

Lbs.

Pots

Yards

Lbs.

$1.25
8.5G

5.25

.55

1.25

3.50

.11

.035

.35

.07

.13

.04
3.50

.03

.27

.35

.60

.05

.075

.08

18.00
8.00
2.25

60,00
8.50

20. GGM

.22

.21

.10

~ 12

60.00
.09

.15

$3,500.00
2,040.00
1,155.00

41.25

17.50

17.50
275.00

42.00

52.50
56.00

117.00

24.00

35.00

24.00

432.00
87.50
12.00

10.00
75.00
80.GG

1,080.00
288.00

45.00

360.00
59.50

80.00

154.00

1,785.00
850.00

360.0G
180.00

540.00

600.00
2,800.00
2,500.00



2, Have students try their hands
at scrimshaw. Explain that
old-time whalers carved

beautiful objects in their
spare time at sea. The sperm
whale tooth ivory was a
favorite for carving. The
same techniques can be
demonstrated on heavy plas-
tic, wood, or soft-fired clay.
Bring out the Clorox bottles
or pieces of wood. Use
heavy-duty scissors to cut
the Clorox bottles into man-

ageable pieces. Use knives
to carve the wood into inter-

esting. shapes. Sand the
wood. Have students draw

designs on paper first, then
etch the outline on the wood,
clay, or plastic. Apply a
tiny drop of ink.  Ivory
India ink. ! Rub the ink
thoroughly into the cut and
wipe it off immediately with a
tiny piece of paper towel or a
rag moistened with saliva.
Then continue to make more

cuts, ink, rub, and wipe
until the etching is complete.
Invite people in your commu-
nity w ho scrimshaw or carve
ivory to demonstrate their
techniques. Also show stu-
dents ivory from personal
collections or from a local gift
shop.

3. Sing some sea chanties to get
that feeling of what it was
like to be on an oM whaling
ship. The worksheet Blow Ye
Winds should get you starters
Sea ichanties were used for
entertainmer.t  no TV on
the old ships l ! and to make
the work go more easily.
Pulling sails on those old-time
ships was rough work that
required lots of muscle
power. The chanteyman and
fiddle or banjo player was an
important part of the crew.
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Additional Activities:

stories or excerpts  ~Mob
Dick! and have the students
try writing creative stories
with these beginnings:

We lowered the boats and took
out after the largest sperm
whale I'd ever seen...

In the midst of the South
China Sea, we came upon a
ship under full sail with not a
soul aboard....

The Mate' s booming command,
"AII hands on deckt" sent us
tumblin g from our bunks,
scrambling into our foul
weather gear and up the
ladder to face the icy breath
of Cape Horn....

The band of burly, raucous
sailors burst into the smoke-
filled atmosphere of the
tavern.

"You' re not going to ship on
t hat ship, ar e you, mate. "
whispered the bearded sailor
between his teeth, his weath-
ered hand gripping my arm
like a band of iron....

The ship had been gone three
years, and every day now the
Captain's wife could be seen
on the "widow' s walk," her
eyes eagerly searching the
horizon for an approaching
sail e e ~ ~

Order a

ooklet Life on
2.

 Suggestions from the Mystic
Seaport Museum, Mystic, Connect-
icut, where the old whaling ship
Ch 1 W N can still be



Background:

2 c. flour
1 tsp. shortening
$ tsp. salt

c. water
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Information Service, Sea
Grant College Program, Texas
A8 M University, College
Station, Texas  $1.00! . Read
parts of this succinct little
guide to your students, or
challenge some of your better
readers with these fascinating
stories.

*"

dents try their hand at the
worksheet Old-time ~Whalin
pussle deveeoepe by the
Mystic Seaport Museum,
Mystic, Connecticut.
 Answers: Across 1. scrim-
shaw; 2, figurehead; 3.
blubber; 4. harpoon; 5.
mate; 6. whaleboat; 7.
flukes; 8. navigate; 9.
cooper; 10. lance; 11. aft;
12. watch; 13. hemp; Down
1. spermaceti; 2. foreca~st e;
3. baleen; 14. line; 15.
rigger; 16. deck; 17. appren-
tice; 18. gear; 19. fathom;
20. bow; 21. helmsman; 22.
log; 23. barrel.!

4. Home Economics. Have stu-

staple on whaling voyages.
Ingredient s:

Work in shortening, add
water, mix. Beat dough with
a mallet until 4-inch thick.
Fold and repeat several times
and then cut up into biscuit
size. Bake 30 minutes at
325~. Requires good teeth!

 Suggested by the Gulf
Maine Marine Education Asso-
ciation's Newsletter, Whale
Tales, edited by Clay Ca~rien

Activity 9
Battle Over the Bowhead

Every spring, the great bowhead
whales begin to make their way up
through the Bering Strait to their
summer feeding and calving waters
in the Arctic Ocean and the Beau-
fort  BOW- fert! Sea. And the
Inupiat Eskimos will be waiting, as
they have for thousands of years.

Long ago, other Native people
hunted many kinds of whales that
sounded and blew in Alaska wa-
ters. With poisoned spearheads
and magic charms, the Aleuts
matched their fragile one-man skin
boats against the awesome size of
the gray, fin, sperm and bowhead
whales. There were also scattered
coastal whaling cultures from
Yakutat to Cook Inlet, from Kodiak
to the Bering Sea.

In. the late 1800s arid early 1900s,
commercial whalers killed most of
the great whales in the world' s
oceans. As a result, an interna-
tional treaty was drawn up to try
to save the whales that remained.

Among the endangered species is
the great bowhead, Ballena mysti-
cetus  ba-LEEN-uh miss-ti~FE-
tus!. Once, thousands ranged
through all the northern seas.



Procedure:

2.

Materials:
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But today, except for isolated
groups in northern C anada and
eastern Siberia, the only bowheads
left are believed to be those who
follow the retreating Bering Sea
pack ice on their spring migration
into the Arctic Ocean. And only
the northern Inupiat Eskimos, the
last of Alaska's great whaling
cultures, continue the traditional
hunt.

In 1977, for the first time in
history, the International Whaling
Commission extended its control to
cover subsistence hunting in an
effort to save endangered whales.

Can both the Eskimo's lifestyle and
the whales survive? How? What

other values are involved? See

what your students think after
they take part in the following
Tidelines TV news special, "Battle
Elver the Bowhead,"

worksheets:

... Battle Over the Bowhead

 'W!
... The Whale's Tail �P!

Ask students to teII what
they know about the bowhead
whale controversy. Pass out
the worksheet Battle Over the
Bowhead and explain that this
is their chance to do a TV
special on the bowhead.
Select members of the class
for each part and let each
one choose a team of ad-
visors. If you can get the
equipmen t, have the class
videotape the TV special with
some members of the class
acting as the camera crew.

After the production, explain
that it carne from the March
1979 Tidelines. How is the
st tuattoOnCh erent now? Your
class might want to look for
newspaper clippings or con-
tact the National Marine
Fisheries Service, Alaska
Department of Fish and Game,
or Eskimo Whaling Corn-
mission. How would your
students solve this issue?
What are some of the problems
of mariiie mammal management?

As a review, pass out the
worksheet The Whale's Tail.

Here are the answers:


