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INTRODUCTION

WIAT [5 THLIS IDEA BOOK ARDUT?

This is a resource book of idcas to
help vou make marine studies more lively and,
hopefully, more involving to vour students.
It offers theories to consider, suggestions
for classroom activities and, we trust,
vwongh vf a3 sampling te prompt you to want
to share the wonders of the ocean with yout
students-- even if that means having to de-
velop your own lezson plans.

Tntontionally theve are no pre-developed
Tesszon plans in this book., With a muleil-
Jisciplinary approach it not only allows the
Lracher to integrate new matevial into an
existing class, or draw up # completely
new ¢lass, it also encourages the instructeor
tu cabark on his/her own wovage of litscovoery,
The thewes vou will [ind here shonld tup

your imapination in directions that fit the
needs of vour particutar audience. In
conjunction with this Marine Studies Idea
Beok, vou may want to purchase the Supplemen-
tary Marine Education Curriculem Gulde for
prades K-8 ["Wet and Wild"] also developed

by the U.5.C. Sea Grant Program. The "Woet
and Wild" guide, in both Spanish and English,
contains more structured lesson plans
complemantary to the idezs and activities
prosented in this Idca Rook.

THE BASIC CURRICULAR FRAMEWORK

Marine education is handled In an
unconventional way in this book. Most
marine curricula are anchored to topics
such as the Jdensity of sea wateT [ay detor-

!
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mined by temperaturoc, salinity and pressure],
the capacities of modern occeanopraphic
vessels, the discovery of new Fisheries
resources, thoe effects of wind currents, and
50 on. These subjects may arisc in vour
zlass, but starting out with such weighty

matters will soon sink vour students’
interest.

Instead, we will approach marine
scicenges by Lhe way of the humanities and
sgcial sciences, and by way of broad bio-
logical and ecolegical principles that are
demonstrated in the sea.

The circte at the left iz a maodel of
possible links between warious disciplines
anmd 1he spa.  You can go asround the circle
in either direction, or cross over to the
cther side at aoy point. Between the dis-
ciplines are listed some unifying themes.

1{ the model looks too much like some
rodjeval monk's vorsion of cosmic oTgaAniza-
tion, consider the Ffollowing:

Suppose you were an Bnglish major and
A Melville deveteo. Yoo would probably
clionse to enter the civcle at LTTERATORL
an:d move either clockwise or counterclock-
wisa, A2 the class read sclectiuns foom
Maby Dick {or zaw a film or listened to the
pa=zsages Tecorded by Heston, Dmilea, and
Mose},® the studocnts mipght become interosted
in whaling or shipbuitding as part of our
nation's history., 4n extension inte history
wight also ¢ame by way of reading the
biblical story of Fonah or myths about the
creation of the world. Suoddenly the class
could by talking about ALlantis and/far
thearicos ahout cantineatal dyift.  From
there students can leap acrToss the circle

and study anthropology (islapd cultures, for
cxample) and mavbe read the student's wversion
of Howa-Tiki,

* Bibliographic imformatieon is provided at
the end of the book. Hec FPsferenses.

On the other hand, peorhaps the stwlonts'

1

intarest is in the act of going to sea itself--
Ih cxplorstion and acgquisitlion of new tervitory,

which seem inevitally te lead to coenflicta
about ownership, includinpg curTtent arguments
about fishing riphts and who pwns the niddle
of the ocean. By now they're well inteo
politics, and the teacher wight want Lo 1n-
coTporate issues being dehated at Taw of the
Seva conferences.

Even the most superficial exploration
0f law and the sea will lead to weighty
questions about [(mlividual freedom versoas
group benefit and cooperation versui: conpe-
tition--which ate the very themes talked
about in, for oxample, Wilson's Socicbiclazy.
Study about the web of Tife and the neces-
sary Tole ot each organism in nature mipht
ingpire a digression Inte the reles of
children in tamilies and familics in soclety
[skipping over the DESIGN area).

In another classroom, the siudy ol
sociobioleogy might lead to an awarencss of
design in nature--of form and function and
its relatienship to, for cxample, the pat-
tetns used to design houses, eor wayhe Lo 3
comparison of architectural styles of sea
creatures and nan,

By either route, the class i1s led to
cons lder cultures and their sivles, artifacts
and means of cxpressing themselves. That
tepilc is 1n turn a Lranch of psychology,



which with its themes of censciousnoss,
amblvalence (the threatening and pacifying
asprcts abf the sea, for example}, and
symholds {for Ccommunigation teads directly
bhacvk to Titerature,

In the center or the curricelum are
the traditional oceanographic disciplines;
marine biology, chemistry, physical ocean-
neraphy, and geclogy., The point is that
they feecd into all of the other arcas. When
thinking ahent form and function and the wav
cvolutionary adaptation works, for example,
marine hiology comes in--not by rote mem-
orization as is all too common, but hy
boing an tdeal source of examples that
demonstrate certain principles. &eology is
il g starvting poilnt, but a nulural covrela-
tive to underwater archaeology amd ¢ontinen-
tal movemeut, FPhvsical meeanography and
chomistty will cotor the pictare guite
naturally im pny study of pellution or even
In questiening (perhaps as a factor in
senscape peinting) why the sea is Llue.

should you remain vonfused, read on:
the suggested agtivities are much less
esoteric than this relatively formal
craceptual pride,

THL TONG-TCRM CURETCNLUM

At some point you might be asked
how the tearning unfelds over time. Tho
chart at the ripht summarizes the movement
from baslc concepts, (what do fieh look
frike?, throngh development of more complesx
ideas, (what do they do tegether®) to en-
hancement of themes Teading to action, ¢HYaw
much contreo!l phowld there he oper the
finpdesting oFf fiah? To interagtional
cantral faandhia?),

E




HOW T UsE THIS TOTA TODE

The Maring Studies [dea Book 1= divided
inte four themea:

THEME 1: A WHALE OF A GOOD TIME

A study ol the history,
literalure, politics, an-
thropology, ¢conumics, art
and music of whaling.

TIIEME 2: MYTHS, MONSTERS, AND

MARINERS

A series of losxons on the
mythology, history, folk-
loee, archaeclogy, and cul-
tural anthropology of the
sed.

THEME 3: TINE ANT FINIALS

A studvy ol nature's archis
tectural patterns as evi-
denced by marioe crestures,
including biological adap-
tation and its Tole in
evolutiaon.

THEME 4: TDIVIDING THE OCLRAN TIT
JAoseries of activities on
the opolitics, law, and
ecalupy of the szea.

Rach of the four themes is divided into
10 activity sectivns, and each scction is
built atound a tapic related to the central
theme . When writing lesson plans for your
class, you may wish to stick ta wpe theme and
conduct the activity scoticns in order from
one ta LD, or vou may incorporate topics and
gctivities from other themes. You are en-
courgged to work from your past experiences,
uti]lizing existing teacling aids whenever
possible, to transmit the rainhow of wavs the
ovenn touches us all.

And dan't forget that vou have the
option of sticking with just one patt of a
thoeme., We'te not trying to "cover the
material™ or Ydo" the ocean.  As one poet
pointed out, there is danger in the triwvial,
once-over-lightly appreach:  "A taste for
froetry, a toaste lor ecology, 4 taste far
videctape, a tuste fov litmns puper, added
up, gives a tastye for randoomess and frog-
mentation. ' [Lapate, p. 3743

A WORD ARCGT FIELE TRIPE

You won't find a trip to the tide-
peols or a hatbor cruise amang the suggest-
vd activities becauwse, for many schools,
such a visit would he ovarly ifmpossible to
arrange. HoweveT, an excursion to a maringe-
related facility or to the beach can be a kev
experience for your students. Inquire in
¥Yuur area for aarinpne pusedums, roscarch
vessels, science centers, ote., which might
be of interest to vour stuwdents. AN
example would be Lo vIisit a port facllity to
s¢e how ports arve run and their impact on the
gnvironment and om our lives,



WY TEACIT THTS COLURSET Consider, for exomple, the skills used
by poople tn maritime oveupations. Any les-

The aceans are a dcaderful pluce sons ¥ou £ah plan that would teach Lhose skills
an wkigh o te focus aryp diacipiine. would be helpful te the next peneration,

Fete nmot Jurr a mleosa Sor acicenfiots, e are a Few:

Itig o place Jor crevybody., it'a 5

Place Fap wriiztz; Lt'sR g place Fon 1. Taking a representative sample and

widitera; fote o place Ffor muedadana, counting the nuaber of orpanizma or

mrasuTing the pollutants found in it.
Athelstan Spilhsms

Father of Sca Grant &. Mapping, including mapping ov satellite.

As nearly every cceanvgraphic curricu. 5. Tdentification of fish and sea animals.
lum guide points out, the earth is nearly
three-fourths covered with water, sa [t 1. PRoutsmanship.
behooyes us to know eore sbout the oceans
that sureound us.  Most of the guwides also . lrawing up hvpotheses: and testing them;
puaint out that our land Tesources are dwind- .., ascertaining the origin and con-
ling, that America lLas cxpanded seaward 200 trol of harmful effiluents.
niles, and that we need to act guickly te
protect snd censerve the nation's marine . Diplomatic handling ol disputes,

TESOUFCCS,
. Writing, both scientific apnd creative,

Poerthaps an egqually pood argument coul:l a5 well as propesals Lor fumdiog and
be made for tcaching about the ocean because repaorts of resulta,
1t provides a natural arena for learning
miny of the enrviching ideas people need o 8. Photography,
know abaut a2 parly in life as pessible. The
prean is pavt of ocur histery, it provides . Pullic speaking.
thames and svmhels for our literature. Mpat
Phy=i1cal and bielogical principles ate dem- 100, Desipning engincering methods for
censtrated 1o the cceans, and many ancic- Aound use ol the ccecans' resources.
lopical ones as well., We can use the acoan
to study math, reading, folkleore, music, and }1. Locating and cxgavating historie wndor-
certainly pelitical science and international Wpter ruins.

retations.
L. Predicting conscquences and futuro

Thuz you have the opportunity to Palterns; advising povernmental bodics
elucate children aobout seclhing vou care cf prodictions,
shout--the ccean--while teaching them zome :
wider 1deas and =kills that will cone in For the teacher the benef{its of teaching

hauily 33 they continue their educatiaon, a marine studies ¢lass are muck the sane as



far their students, ‘The course provides O DCEeAn CONsSQTVAtIion Lssuesq,
appertunities to learn aliwent the ccean in an

exciting, "hands-on” way unhindered Ly a

narrow, discipline-vriented approach. Tnger-

woven in cach theme are concepts and informa-

tiun that will challenge vour curiesity and

intellect.  Teachers and students are bath

explorers in a domain where naturce rewards

treative adaptability.

WOAT WILL THE STUDENITS BE ABLE TO 102

One of the necessitiecs in modern edu-
cation L articulating vour behavioral pgoals--
the things vou expect thy learner to bz able
to do after you have taught tho course. A=
yuou go along, tyy to add objectives to the
lists below.

The actiyvities in this Idea Book arc
designed to help clermentary students:

1. Exumine and create artistic and literary
warks in which the pcean and its creatures
are the thome.

. Identify problems in the marine environ-
ment and originate possible seolutions.

3. Condugct research into marine topics
about which the students are curious.

1. Tdentify and describe biological adap-
tations thal contribute to the survival
of marine orpanisms; classifv patterns by
which nature designa murine organisms,

5. MNMetote, dramatize, or illustrate some of
the oceanic tales, @yths, puems, and sonps
which are part nof our cultural histoTy.

. Demonstrate the ability e take acticn



alDME GENERAL SULGTSTTONS

-- Wutch television listings for
thuws on marine subjects. You will find
everything from Cousteau specials to wid
Erral Flynn movies such as The Sea lawk,
Touw can ¢ither alert your staslents to the
shuws or passibhly arrange te have video-
taprs of the programs shown in class.

-- Try to s¢t up an squarium in the
classroom. Approval is sopetimes difficult
because an aquarium takes both space and
WuTey -- scarce ttems in most schools.
Remember that after you'wve succeeded in
installing the tank, your work has ocaly
begun., Martine species necd carte, even
on holidays. Dclicate tropical f{ish are
i particularly had chaige for classroom
aquavium, [t dees not advance student
interest in mavipe life to bring fish
inte ¢lass and let them dies,

-- Most libravies, and city or
county schoel districts publish a list
of films that can be horrowed. look
for marine subjects and then preview
the films for relevancy.

«= Take a field trip to study the
ocean tirsthand, Jn culifornia, whale-
watching seazon i a fine time to acquaint
siudents with both the sea and ane of its
mest awesome residents.  Ef tTrips off-
shure or to tide pocls are iapossible,

Lry to visit a4 marine mu$eum, an #@4guarium
ar owven a Fish market.

-- Watch ¢onstantly for books, f{ilms,
posters, magazing articles and ¢ven adver-
tizemontls gbout the ocean. As relatives
and friends to save magazZines with water-
Telated articles.

Here 1s a partial 1list of publications
to watch for:

Current Dol lis
Discover Srienur Uk&9sT
Dive Locience 305
GO Ses Frontiers

International Wildlife Zeca History

National Geopraphic Sea Technolopy
MNational Wildlife skin Diver

Maturwl HistoTy Smithsonian

Ocean Tndustry Technulogy [llustrated
Ouean World Underwater Raturalist
Oceans

-- Start veur study of the oceans hy preparing
journals for noting i1deas o7 notebooks for col-
lecting newspaper and magazine zrticles.

-- Your collection 13 impoertant because no
one textbeook includes all of the information
volu may wish to wuse, Ef wvou and the students
work on a notebook together, vou will be adding
te a4 marine studies legacy that can he passcd
to succeeding classcs,

-- Brinf in currcnt nowsRdpers and mapatiogs,
Break into small groups and look through the
periodicalas with one primary guestion in



in mind: How does the ocesn aifect

youT lives? In your Journal, méke a
list of 1deas you find and the questions
that the articles raise. Many of the
connections between the ocean and

peuople aren't obyigus, For instance,
when vou see a perdfume ad vou mipht

not 1ink it to the whaling industry;
likewise with a dog food ad. It's

also easy to overlvok weather sumniaties,
tide tables and lists of ship movoments.

-- Consualt the teference section

at the back of this book. It lisats
boouks and other sources of information

alrout the marine world.
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A WHALE OF
A GOOD TIME

& SERJES OF LESSONS
ON WHALES AND WHALING

Whaling is an ideal theme Ffor The topic of whales and whaling
grpanizing intevdisciplinary se=ssions. raises a strong emotional response in
Certainly no discussion of marine higlogy, many people -- tt 18 a leoaded issue, and
Liteyature, history, or folklore is com- probably will become more so. One side
plete without that topic. Through charges that new methods of whaling, in-
whaling, students can examine oconOmics cluding radar, helicepters, and harpoons
(et products do e wea? Fhatl subsiiinéer arne with an ciplesive charge have conbined
cived fable P}, cultural differences  (Bhet with an increase in the human population
g the deberis with Jdopan all abeut?!, ecology to cause a decline in the whale population.
(Are whales  beeoming extinct?  What wiil the The other side argues that whales provide
resulls of extinetden be?!, Eskimn liter- prrotein that is an impertant dietary com-
Ature and culture {fo has teshwology oheoged ponent of some of the world's people,
cwlfura! patterma?l, mathematics (iow big
ie q mbolafl, biology (#How do wohelea ratae One soureoe of inlornation ahooar
their woimg® KTt ave fRede migeaiion patternse?), .whales is the American Cetacean Socicty
psychology (hhat de wwe keod bt 2he brains (ACS]), whuse aim is the “censervation,

s cotacssne ™) oand art (N hos whaling x- education and protection of all marine

Huenrad Falke art?),



e

life, with special concern for whales,
dolphins and porpeises. A file in
the Marine Resource Library (S5W 308)
contatns many of the Societv's pub-
lications, including a “'Gray Whale
Toeaching Kig, " ’

Anaother soarce iz the Kational
Geographic Society, which includes
excellent photographs in its magarine
articles about whales, Qooons, a
publication of the Oceanic Saciety,
frequently carvies articles ahout whales
and devoted its entire Number 4, 1977,
1551 ta cetaceans, (The iscue, which
has many photographs, is available in
the MEL.)

b,

S
=3

AS

THEME I OBILRCTIVES

The students will be able to:

1.

Distinguish the family nof whales {rom
cther mammals and groups of fish.

Describe biolopical features of some
whales, including their use of baleen
or teeth, mipration patterns, and
commercial wvalue o men.

Estimate the size of whales relative
to ather living and nonliving things
in the environment.

Summatize a story ahout whales, drawn
from either folklore or scieptific
Iiterature.

Write letters of ioquiry or opinion
ty whale conservation groups or
legislators.

Write poetry that conveys their
perception of whales; illustrate
theit work.

Carve "scrimshaw" in the stvle of
whalets,



RATICINALE

B=faore fvr or she
CEN maren] gt
whales ar take
rational action
to ensite their
conservation, the
rtudent has to
krve what a whale
ig--what one
looks 1ike, whas
1t sounds 1ike,
where It iiwves,
fow it cares Far
its young, hoo

it ix differant
from the fish
with which 1t
shares the sea.

MATERIALS

Film, projectur,
and screen.
Relievart
photographs

of and booke
abourt whales.

ACTIVITY

9
E
-
el

Inless you are knowledgeahle
K—G}'ﬂurself, ask the American
Cetacean Society to send
4 volunteer speaker to your ¢lass-
Toom. fle or she will bring a Film
that introduces the wviewer to
whales,

Talk about how whales breathe,
how their Bbodies are shaped to help
them swim, what they cat, how they
are like or unlike eother mammals.
Make o list aof things you know and
those you don't know.

Use books and periedicals from
the MRL{t.e., Watson: Whales , the
Amevican Cetacean Society file, and
the WNetiomel Geogrepkic, Deceubar 1974)
tr Juok up answers to the agquestions
you have posed.

ANXTLTARY ACTIVITIESL

-- To demonstrate the necessity of
mar.nalian breathing, have the child-
*én S¢¢ how long they can hold their
breath, (Whzles can stay down for as
long as an howr, hut they must return
to the surface to breathe.}

--  Include whereyvor gppropriate a
discussion ahout evolution and
whales. When did whales live on
land? When and why did they return
t the s=a? Where do our Family
trécs join? How dre whales like
homans?

--  Find a picture of haleen (the
rlates through which some whales
strain fondy. Think of special
[eatures we have that enshle us to
ot surcessfully.

13



RATEORALE

fhale behaviar will
probabkly not "sink
in" if yav Jugk
read the children
a list of Facrts.

Srmer hifdran's
books work infor-
mif.inn alxxll whalee

Into ar appozaling
talc,

MATERTALE

K3

furd, The Mother
Whale: Fiannel
board and cutaugts
or photographs,
Marmals nf the
Jdoean.

=0

Bencirley, ¥ilroar
anr] the Sull:
MoIntyra, Miral
in the Waters;
The Sea Library,
Mammal=s of the

Doean.,

14

< ACTIVITY

=l

Read Edith Hurd's
K- 3 e Mother whate avail-

able [rom the MRL,
Uze flanmel cutouts, drama-
Lization or photographs to
enhance the discussion,

Read Mathamiel
ft“i Benchley's story of

Xilroy d #he Quill,
Disguss gquestions that
arise; i,e¢,, what kind of
relationship do the
killer whale and the gull
develop? What other
marine creaturcs help
each other?(See Theme 3
for some descriptions
of mutvalistic relation-
ships.] How deoes a
Pad of whales work to-
gether? How do whales
communicace?f{See articles
in Med in fhe Matera, !

Far Toth levels,
usce the Sea Library's
Mptrxrie of the Jagan to
demonstrate the distin-
guishing features of
whales when compared with
nther ocean crestures,

K6

< ACTIVITY

E
-
fd

llave the students
ﬂkEFEh the sizes of
various maring
creatures on the playground
using chalk and a vardstick,
measuring wheel, or paces.
This can he done in a gym-
nasivm using pieces of
string. Show illustrations

ol the creatures under dis-
¢ussion, and whencver pos-
sible r¢late the sizes of
the creaturcs tg what the
children know hest --
selves.

thom-

RATICWALE

As architack Ricvhard
Hurmen has moresd,

we oftor "talk in
numbers we can':
codpreheny ared akagk
siZss We can'tL
visuolizo," Heing
able to jodge digtamce
and estimats =sire are
umefe! sgkilis in every-
dag aduitd. ire, and
aggEntial in soms
profesysiony ik
archtfecture and
dressmaking. Having

A mense oof the magni-
tuvde of Bome marines
animals will per fhaps
gie studente 2 hetter
roticn aof how Iaroe
the orean 15,

MATERTALS

Chalk aor a piace of
string several hun-
dred faet long; o
moasuring wheel ,
gardastick,nr ruler

{to measure children's
fret] s paper for
caloulations,



[MFORMATTODN FOR ACTIVITY 3%

-- Sperm whales sometimes arc 64 feet
Tong and weigh over 50 tons, which
is bigger than a Crevhound bus,
They charge at about 20 miles per
hour. A hlu¢ whale(100 feet, 200 tons)
can equal 33 African elephants. Some
whale arteries are so large that a child
could crawl through thom.

-- Kewlv hatched lobster are less than 4
inch long (which is why so [ew of them
prow Lo adull stapge, because they have
5o many predaters).

--  &pie starfish prow ko oabout three feet

from armtip to armtip, hut most are
smaller. Some have as many as Fifty
arms, but most hawve five,

-- An elephant seal might get to be 16
foet leng and weigh 24 tons.

-+ Most notopl oare the size of a large
human fist, hut some grow to 12 feet
wille thelr tenlavles oulstrotched,

-- Yhe green morvay eel iz repoted to
grow as lomp as 10 frot. EBElooeric
ccls can he 9 Lept lang.

* Many of these figutes and ideas were
presented by the Aquarium of Wiapara
Falls[M.%.] in its Tevcher's lovidBook, and
ny Julaan 5, Huxley in "The Size of
Living Things."

A jellyfish haz been found with a

disc over 7 fpet across and 1& inches
thick, with tentacles aver 2L feot long.
[t weighs probably natf a *on, and is ns=
bulky as o laryge herse.

The largest elephant could fit inside
2 whale's skin with toem to spare top
and hottom.

One tiny aquatic animal, the rotiler,
18 3o small that 1t would take ovver a
million tu weigh as muach as a bee,

Aome trees are bigger than whales. The
largest whales weigh over 100 tens: a
tree Can weigh 1000 tons,

Giant syuids weigh 2 or 3 tons.
“lams can weigh as much as a man.

For comparison, if vou bought an ounce
of {leas, you would get aver &0,000.

This may be too unpleasant to mention,
hut the largest tapewarm ithat lives

in human intestines can be 70 feet long
+-longer even than the whale vou have
drawn,

For additional interest: wyou might have
noticed that all organs don't grew
proportionately. Tf they did, how big
would a4 whale's eye he? Use your bedy
Lo compars.

Another tidbit: "Qrustacea are limited
fin stze} by their habit of moulting.
A cTab as big as a cow would have to
spend mast of its life in retivement
Erowing a new armour plate.'[Huaxlev)

15



RATTONALE

Truing tn bcack
vutircr studerte in
the sclool about
whaleg ard whaling
i1l resuolt inm
further [earning

For the "teachars. ™ K—

MATERTALS
bPap=sr, paints,

bhrushes, water,
clodAn—u 1AgS,

16

themel

ACTIVITY

Make a large paper
meral abhout whales
for the hall wall.

Fossihle topics:

L.

Whaling ships and
history.

Helative =izes and/for
numbers of different
whales.

Grades KE-3 could
ATTANge cutouts in
arder of size,

Grades 4-8 could make
a cirtcle graph showing
the numbers of whales
in varinus categeories.

Froducts we get from
whales[soap, fertilizers,
ediblc o0ils: Tor margarine,
ink, and foocd Tfer humans
and peisl,

NMecroasing numhers aof
whales i.0., which ones
have zero-kill guotas

now? Mder =tudents could
calioulate percentages of
whales hefore and after

cutrent. whaling methods
came nto lse.

Map nf nigration,

i

|

L]

1 LT

Ao F

F

o,

£

=
-

il the Rght bhele

Nense stawd 4P




RATICNALY

Executfon of a
pDressntation—
whather televislon
show, puppet show,
or other theatrircal
form——-roquires nok
only iaformatiwees
cantent, butr alsno
arganlzed anpd
captivating struc—
tur=., Thig
activity provides
practlice fn
thauwght izl plan-
ning and pleasure
in svccessful

gor Pormance,

MATERIALS
Cardbozrd captot,

Qther materials
vartabile,

~ACTIVITY
=

(oY
_—

el

After the children have

K—6 acquired some basic

knowledge about whales,
rlan and put on a “television
show" about whales and whaling.
Using & large cardboard carton
as the set, you can use puppet-
tvpe characters, ask questions

©f a panel of whalers, or
design any other format vou
choose. Tf the performance
aones well, invite another

aroupr ¢f children in to watceh,

EOTE: Childron with

lipited experience in fantasy

rlay will prabably need more
adlult help to organize and
FUL cn their show,

~ ACTIVITY

them

Write poptey ahouot
}{-6 whales, While writ-
ing, Yisten to Sy
" tho Suepbars Whafsa, A
recerding af whale sounds.
feu will probably have to
trans¢rihe what youngor
chiildreen say -- perhans
while working togetheT
to create a group poen.

If you have never ex-
perienced poetry writing,
refer to the notes in the
MRL entitled "On Writing
Meetry with Childeen,™

Make a book of the
whale poemsz, and 1llustrate
it with beth original draw-

ings and magazine clippings.

Show early whele paintings,
including some disasterous
cacounters while whaling,

Use referenco mater-
ifals from the MRIL: Mitdont!

Ceagmaphie articles, Cousteau's
Miohily Mongreoi o Lha
fez,  and Mclntvre's Miad in the

Ths KReafe:

Hrrtera,

RATIORALE

Tane roason why
poetry shoeld have
A place ir the cur-
ricalum ix that it
is able En Eurp tno
use those mysteri-
ous, Jrotoesgus,
creepy, orepusculer,
iridescent exper-
fancas which the
child gonerally
Ferls he had better
fegve optside the
echog! deor, gt
wieich obeazs him
angd rob his atten=
tlon, " (Lopate,

page 3131)

MATFRIALS

Paper and pencile

OF peXs, Pacned or
tape of whale

FOUREE, Iecorder, ox-—
Al les of puens abouat
whales, and pic-
tures of whales.
Cragansg ar

vharooal, glue,

and string or

braes fasteners

for hinding postry
bk,
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AATICNALE

M1

Cne way to laapn
abcut whales ig ko
heay tales which
hawve besn pasapd
down 1n thosea
cultures that depend
For supvival upon
tha sea. Im agdi-
ticr to marine ed-
weatlan, this
activity glwves pracs
tice 1n listaming
to and following tha
gequential action of
i story, whick ars
essential language
gkills_

f=4

Thoowrgh gaming,
gLudents can oxper-—
ience sporme of £he
pleasurss anrd
prablems ensoupterd
ol whaling vessels,
They will concur-
reatly be developing
thair ahilfty Lo
plan abhead and fo
falve prablems
creatiwvaly.

MATERIALS

Ll

Felt cutnuta,
bhoard, book nf
stories.

Falt

4-G

ACTIVITY

y—
W
5

i
e

Nsing felt cutouts,
}i}:} tell an old whaling
story, such as a version
ol the Jonah mvth, in which
theé heto 1s swallowed by &
wWhalg¢, One pessibility is
"Inside the Monster," a
second-century story in 4
Capaloade of fen Legends [in
the MEL).

re-

Yuu could alsa read
Fobert McCloskev's book
Surel Dewd; Deep Mgtew Man |, oA
miodern dav version af the
Jdonabh myth,

Using an old refri-
{1- geTator carten ar

arrangement of desks,
Tecredte a whaling vovuage,
trving to be as authentic
a5 possible,  Assipn reoles:
barpooney, first mato,
captain, coeonk, and others.
Salve problems that arise:
what to eat and wear, how
to nawvigatoe, how to kill the
whale, and so en. FHse props
such 48 paper-towel-roll
telescopes.

Carlboary carton, books

for information, and
praets fF desined.

= ACTIVITY

them

Show photographs and
}{-fidrawings of cxamplics

of scrimshaw. Make
scTimshaw using clay for K-3
and soap or plaster of parls
For grades 4-4,

Here are some instric-
tions from "Tall Ships': Mizx
rlaster of paris and put &
inch in the bottom of a paper
cup. After about five min-
utes, put a straw in the
plaster to make a hole.
Eemove and let dry ten more
minutes. Use a aail to
scratch 4 picture into the
plaster of parts disc. Hang

RATIONALE

A culture's art
work aften kells

Urs a great doal
gbout 1ts peaple.
Thiz i3 ke of botk
the stching doae by
whalars fsorimshaw)
ard the carving donc
by Ezkimos. The
exparionoe of making
sorimshaw, eithar
useful tools or
fetiekez, will
prrhaps give a
better Feel for the
pace of life at =ea
and in an Eskimo
wilioago,

with varn or string if desited.

You cen use the time
while the plaster of parts
15 setting tao shaw 11]us-
trakions of scrimshaw and
tell something about its
bags.,

While the children
are carying, you might want
to read them a storv froem
Talaa rom Lhe Toloo (MRL].
There are alse storics ahout
whales and Tskimos it Mumtera
o the ANurthe:m Toa, Chaptor 11,

MATERIALS

Plagter of paris,
clay or soEp. Maile
for svratching, books
for staries, and
Pliustrations of
Borimshaer .



RAATIrwALE

It is pever to e=arly

ta stard learpning
that pleasuralie
rRd-results often
regquire actiom,
rot thecry and
sENEImart .

MATERTALS

E-1

Photographs ar
drawings. Card=
beapd, crayons,
sCiggoTrR, SEring,
and dowols ar
hangeps,

4-5

Articila=s, lonks,

papar and pencils,

And stamp.

ACTIVITY

P
EE
o
i)

Ta tncreasse public
E;awarEHESS af whales,

make an ecological
mobile to hang in the
school hallway ar office.
(Ise pither pictures aof
whales cut out of mag-
azines, or have the child-
ren celor and cut out
mimeographed drawings,
For information on mobile
making sec:

Arta & AxtiMtiasg
June 1970, pp. 14-14
Januwary 19471, pp. 20-21
April 1972, pp. 32-33
Temrhing Freoepifonal Children
Spring 1972, pp. 134-41
Lynch, John, Haw to Make
Mokiler [N.¥.:Viking Press)

Have the =ztudents
fl-fi Irlan a presentation
that will inform a
younger growpn of children
(E-3) abhout i=sucs in
whaling con{erences. In-
clude the views of Alas-
kan Fskimos and the Japa-
neze gz well as those of
whitle vonservation orga-
nizations.

In the blue Ioose-loal
folder thore s an article
un the efforts of Oreen-
pedce, a group that locates
whaling =hips and inter-
vedes to try to prevent
Whalsy slaupghter. Discuss
whether such actian i1s
beneficial or not.

Write a group letter
ta a4 politician or comser-
vation organization stating
your gpinions.

Play recordings of

rack songs whose theme is
the fate of whales.

ACTIVITY

themel

{elebrate the end of
, your mini-course hy

h1v1ng 4 whale of a
good time,.  You cvould show
a whale movie or have a ship-
board party with punch and
cookies and tales told all
around. This might he a
gond time to make up & story
about whales round-rohin
ﬁtyle, with each child add-
ing a sentence or two.

RATIONALE

There is a JEP
tradition of
davrating thae

last eession of a
mini-ocourse Lo
celebration, in-
cluding having

2 party and
reviowing what
has boen loesened,

1%
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MYTHS,
MONSTERS,
& MARINERS

Une of the most enjovable facets of
Study about the =s=ea iz its historical and
folkloric elements--the myths that grew up
around it, the tales of monsters that have
been sa1d to inhabit it, the voyages of
pecple upon it, and the influence it has
had on the lives of peoples who have
chosen to dwell beside it,

There are several diTections you can
take in teaching about those elements.
Tou might cheoese to focus all of your
sessions on, for example, Greek myths about
the sea, If vour interest is primarily in
sailing, vou could expand the shipbuilding
sessions. What will probably happen in
elther case 15 that you will bump into areas
addressed in other activities suggested
here. For instance, any thorough study of

A SERIES ON THE MYTHOLOGY,
HISTORY, ARCHAEOLOGY, FOLKLORE,
AND ANTHRUPOLDGY OF THE SEA

Greek mythelogy contains within it a study
of vehicles for ses transport, motives for
going to sea, tales of the monsters encown-
tered there, and so on.

Underlying this whole theme, though
not menticned explicitly, is consideration
cf the sea as symbol: to some people it
is dangerous and forbidding; to others,
nurturing and scothing.

Included in this theme is & lesscn on
what sinks and floats, or the hest nateridals
and shapes to choose when building a ship.
Historically, however, there is emch more
to Jearn about ships than simply the nate-
rials of which they are best constructed.
You could conduct ten S¢ssions on naval
history. As Sit Walter Raleigh remarked



about the importance of the sea: "Whoever
comuands the tragde of Lhe world commands
the riches of the world, and censequently
the world itsell.” Many people think
that is sti1ll true, 45 we will see in
Thene 4. You might alao chuose to focus
on people such as 3iv Francis Dirake,
Captain Cook, Lotd MNelson, and Columbus,

Mavbe you should conzider vour lesson
plans under this theme as heing similar to

the sea arffsirs about which Lord Nelsaon
wrote in the Viatemy: " In sea affairs,
nothing is impessible and nothing
improballe, "

Sources aof Toformad ion

Since this theme is tooc bread to he
gymmarized here, included below is a 1ist
af romc veference works in the MBI -

-— Mnden Mrter Arahaeotosy, [(Rass)
[Reck]

-— Andio tape of folkleriszt Horace Beck
speaking on Matiooal Puhlic Radio

-— Felkiowsz and the Seo,

== Tape-tracsieription nf krchard
Caldwell talking albout Greek wythology
and the sea.

—- "Ships Through the Ages™ (part of the
Nelaware curriculum)

— "Tall Fhips" [activiticvs for young
children}

— Various books or naval histary

THTNT 2 QBILCTIVES

The student will be aghlo to:

1,

Terll a myth, Iepgend, or tale about the
Sed.

Niscuss and drow sea monsters, based on
historical reports or imagination.

Locate and read information aboot the
historical sea.

Perform a dramatizatien of a sea
lepend.

Demonstrate knowledpe of the principles
of shipbuilding, including =tafting
which objects in a given assortment
Wwill sink or float, predicting the
flotation potentlial of materials with
which he or she haz not egperimented,
and drawing the zhape for o boat that
will float the hest and carry the most
CATED.

Otaw peneralizations from second-hand
phservation of 1ide on a South Seas
island.



NACTIVITY

them

[n your own words re-

RATIONALE

Ar the German poet
Schiller wrote,
"DEEDET meaniag
recides in the
falry tales told
to me I my child-

K-ﬁ tell a myth or fairy

tale about the sea
(myths and tales available
in the MREL], Talk about
myths in general, and ss a
group make up & story to
explain Scme ocean phenom-
enon(i.e,, why the ocean is
blue, why is it salty, or
whzt makes waves).

hood than in the
truth thar ig

taught by 1ife."

When surh tales

and myths zre aboyt
the sea, they con=-
tribute not only to

& child's ego develpp-
ment, ber alsz to his=
or her knowledge of
For information, read the ocean.
the transcript (available in

the MRL} of Associate Pro-

fessor Richard Caldwell tel-

ling Greek myths about the

Ssed tr 8 group ¢f students,

Give each student a
chance te practice telling

a myth about the sea to

another child, who then telis
That should

8 it to another.
provide a good example of how
ST.'IIII‘iES gﬂt diﬂ-tﬂrtﬂd iﬂ a MATERALS
culture whose history 1s
transmitted orally. Book of myths,

Consider such questions ,_,
#5351 "What are myths? Wby do

flides, tapa,
peaple dream up strange

recorder, and

creatures? How are mythical
moensters similar to those
people believe in today?”

projestor,

2%



WHY e

B J/d e
AN
BREAN]
IS SALTY @m —{ R

[t [ty Gefine B mbefod
@E%ﬁ&%ﬂ. v Goster dinmer: projide, 30 he oot what b do.

2 0y g
AT BACOH i ;.= @

"Us have. ¢ v o ol S the wax Al tHhe Tl qaehi "Bl st hawve dodo”
gﬂﬁiﬁ?ﬁ’—’ﬂ% | took @ oo, mwgﬁmﬂ K}a&gﬂﬂmﬁiﬁﬁ
blhe Dol "hesud to the Pal ke W@M ihew fo Stp.”

& &

he : # nuade udl Hion Gre e Jy dhen, he ks
pin: L dhoe Sakin
piks Costor hum e pegibers gl hns. e o




Hs brathey drob it bpwee

wd made 4 il
iy of s

F

- .r
rs ]

0 I'{EFMW
L Mlcking 4 make
UL, whinh, it Hid

The salf

e
the SHip Sink &5 Lhe

bottome @‘zﬁem




DATIONALE

Cur cultural his-
tory includes tzlecs
about sea monsters
and ghost ships,
Children are fag=
cinated wikly thase
toplies, as well a=
With St cregturas
In the ccear that
can stimg, bhite,
crippie, or kill

A persan. I pmn
are Lo aligvs
Bruno Betiorikheim,
guthor of Tne Uses
of Erchantment,
childran wongld

b mocl health-
Ier If we gave
them more oppor-
tupitices to deal
by way of fiction
with those
fantasics.

MATERTALL

Bonks of Iegends
and tales ahout

SE2 MOfAsters,
Orgwings, paintingsa
ard athrr (1lue-
trations of aeoo
menstery ., Dangercus
Zed Creaburns.

i

NACTIVITY
=
Q)
5

- Prepare yourself by
- reading Horace Beck's
Folkfope and the Ssa, pp.

ZhdEf. [available in the MELY.

Ditto and read together a
tale about kraxen({the Scan-
dinavian sca monster), the
Loch Ness monster, Kessie,
or other sea monsters.
Discuss the evidence that
5ea mnonsters exist,

With older chilidren,
discuss illusions, and how
we tendto see what wo expect
[or fear] te see. ¥ou could

take in some Rarschach ink
blats,

Shew 1llustration
From Dangereys Ssa Sresiures

[io the MRL] and talk about
which occan creatures Teally
are potentially dangevraus,

If youn need Yackground
rasic, play a recaording of
Wagner's Suentune o othe Fiyieg
gt o,

NACTIVITY
5
£

Faint a mural of sea
K.6 monstoTs -- porhaps

a whele tale Sorm
students might want to paint
thelr own imaginary monsters.

{If the mural is to he placed

in the school hall, be sure

to get permission, ac¢optable

dimensions, and mounting
instructions through veour
Sghoel cenrdinater.}

Loak 1n the MRL for

paintings, old woodcuts,

etC,

nATICWALE

dne ofF bhe heot

waye [ oondenca
informatiog and
cormver 1t to athers
I5 to creake g

largyo mural for the
gchanl wall., In add-
ition ta showing
pride In new koow-
ledge, the mueral

can he an (astructive
catalyst For other
children,

MATERTIATS

Paint aod brushes,
long paper, tape

nr other matexias
fer munting mural .
Docks with 2f[us-
tratinas of monsters.



AATICGNALE

Crring 1n part ko
tihe popularity

of the movie Jaws,
radry paople,
aspacially child-
ren, are reacting
to sharks as though
they wers B3 MonR—
sters. Thers have
beah many reports
of phobkias and
vbsessions. This
actieity capital-
izes on childran'sr
fasclnation with
sharks whiie ab-
tempting te Iimit
thelr fears to the
realigeir rather

than the irrational.

NACTIVITY

them

NOTE: This activity
K‘ﬁ refquires two sessiaons.
Build a paper-mache
model of a shark, using the
time while burlding to
explore facts ahout sharks.
Use Ann McGovern's book
Sharks from the MRL for beoth
information and itlustrations,

Instructions for making
papeT-mache:

Tear newspapsr, tissue paperT,
and/oT construction paper in
5trips or small pieces.

Svak the paper 1% days in
warn water until it turns to
pulp. Drain anpd squeeze out
Cxoess water.

Mix flour and water to the
consistency of heavy cream,
Add library paste for extra
stickiness. ©5Stir iw paper.
The mixture should be the
consistency of modeling clay.

NACTIVITY

them

Continuwe working on
K’ﬁ the paper-mache
shark vou started

last week.

Paint the modsl

and put it on display.

| ]

¥ |



EATIONALR

Jules Yerpe's 24,000
Leaques Undor the
Spa ig Basy to
cvrerlook becaunge
you'd sssume
that childron
woid not be
fhtercsted in
acience Ficktion
that was Firet
publfshed in
16870, Kot =50,
A% dan adverture
EEary, 21,000
Leagues [nilep
tho Sea is First
rete, awd there
15 an abondance
af sorientirfic
Information
worked into the
Ealdor.

MATERTALS

20,020 Leagues
Tinder the Sea

28

NACTIVITY

them

written when spa exploration

Was fust beginning. The book
describes a fictional submarine vey-
age--w tTip that moved {rom fanrasy
to reality almost ome hundred years
later when a 11.5. submarine completed
the first wunderwater navigation of
the world., Thus, you can approach
the book from & perspective of history,
literature, or marine bioloey--or,
ideally, all three at once,

K6 AZ, 000 Leagues nder the Soq was

The hoek i1s too lang to Tesd
the whole thing gloud, so [ would
sugpest that vou rTead a couple of
passapes And allow time for discussion.
You could tell the rest of the story
briefly if wou know it. The illustra-
tiens in the McKay editiom are fine,
You may want to show them all, even
though wou read voly a small fractien
ot the hook.

Here arec somo especially inter-
esting passages. Feel free to choose
your awn. [The page relerences are to
the Mchay editiaon.]

Three characters are on hoard
the Amcrvican steam fripate Abrodam
Linculn: Flerre Aroonax, o profossor
and expert in maring ronlogy; Conseil,
his servant, an expert ar classifying
rarine life; and Ned Land, o couragcous

the Jea,

Canadian harpuonert.

-- Pap¢s 15-18, Chase in the Pacific,
are ahont how the chatacters are
thrtown overbeard and picked up by
tho submarine.

-- Papges Z3-74 give a little of the
flavor of the lifo on board, and
the men's struggle over heing
pPrisoners.

-- Pages 31-36, A Walk en the Seas
Floer, pive 4 feeling for the
undetwater enviTonment.

-- Papes B4-68, Spanish Treasure,
bring in underwater archaeolegy.

-= A brief passage on page 70 is
about the lost continent of Atlantis.

-- Pages 81-85, Trapped by Tce, is a
thrilling sgction in which the
Fawiilun (the aohd is stranded.

-« Pages BB-9Z vycover the travels of
the ¥awiilue through the Gulf
Stream and 3 hurricane. Tf at all
ressible continue teading to the end
of the hpook. '

When wou fimish, try to answer the
thikdren's quesiicns, then ask them
questions about the story and see if
they can vetéell it to vou or 10 others.

ROTE: To extend this topic yeou
could show the filn Midpiy Luya Pauedath
which i3 avallable [rom the
IMCS £ilm Pihrary, ¥MN 10407R[color,
14% minutes].



NACTIVITY

them

The questions of the day are
]a{-ﬁ "What should a ship be built

af?™  and "How should it be
designed?” The children's goal will
he to find out which matepials sink
and which float, with an eve to the
best desipgn and materials for ship
construction, as well as to the
differences between ancient and
modern wessgls.

Hete is an activity, adapted
from Ruth Eoragine'= "Tall Ships™:

One of the most elementary
principles of occanggraphy is that
some things sink and others float.
oy ecarly shiphuilders. and future
ones ds well, knowledge of which
materials #nd shapes to usc for
boats was ¢rucial. 1o this seasion
you can also give childeen the
SEpOTtuUnlty to experiment apnd
vreécovd their findings in the
manner of scientiats,

1. Take a cloar container of water
and try to flpat a variety of
difierent objects, Make a chart
showing which sink and which
float. Try corks, washers,
various kinds of wood, stones,
styrofoam, glass, plants, paper
clips, sponges, shells, erasers,
cotton, etc.

ia
1

T#lk about hoew the ohiects that
sink are alike. What Jdo the cnes
that flpat have in comman”®

Drop a ball of clay into the
bucket. Challenge the children
to mako the clay float., Encour-
a2ge them to zav what they arpe
doing and perhaps to record what
changes in the form of the clay
worked and which attempts failed.

Now introduce some sinkers (you
can use markles). Use a halance
to compare the woight of the clay
boat with the number of sipkers
it will haold. Make a recaord,
What il the clay is thinner?

What bhappens when the sides are
higher? What happens if the
bottom is wider?

I[f you nead an cncore, give each
child & 6" sguare of aluminum
foil and ask him or her to make
it float.

RATICGNALE

Since Jn sea tales
FEcple werd usuydaily
guiny samewhers for
ROma réf%un, a close
corollary tao the
sty of the lag-
sndary parg of
marine history fw
the study of ship-
building, inciuding
technological advan-
oEs, mataerials agil -
sitfon, and romantic

or warring destinations.

In thizs actipity, the
chlidren learn eocme=
thing of the phgsics
of the acaarn while
they are creatively
golving a problem.

MATERTAT.S

Loae-through centsfner
of water and material
Lrom Iist alwnee,
Clay, a balance,
sinkers, ahd iluminum
rail.



RATIGWALE

There is a great
dezl o [earn
about the lnre
of ships. It
seams o matter
licele whare
you start==

if oy and the
children ars
Interested in
ships, your
sxplorationsg
wiil Iead you
] LT ER T
into related
topics,

30

NACTIVITY

them

Thiz =z¢etion should be called

K.6 "Activities" Thepause vouw can

vheose among several angd orig-

inate many others;

After vou have read an adventure
story like a children's version of
Rom-T{ki, write eithey pgroup ot
individua]l stories obout imapinary
trips. Give the children an idea
to start with: i.e2., wou are

being held hostage on a priate
ship and you see Jand out the
window,

Put on a nlav sbout pirates and
smugglers using scarves, old ear-
Tings, eye patches, cardhoard

swords, skull-and-crosshones flags,

ptrate hats, and yvarn for beards,
This might he a pond chance to tTy
pPantumime and improvisation.

Make communicatien flags based on
real ship's flags. Use them for
sending messages,

Duplicate copies of different types

nf ships{i.e., [rem A d2lcring Socx
aF Shipes Ln the MBRL}. While the
children are colowing them to
display on the wall, read and tulk
about the differtences and simi-
larities among varicus ships: dug-
outs or skin on wood, Yiking,

Roman, ships of William the Con-
gueror, Spanish galleons, modern
submaripes, FLTIT ship, and so on.

Head the rale of the #uleg Suwlohmo
o1 other ghost ships.

At 3 cortollary to shiphuildiog or
reading 8 tale sbeout saoiling,
children might like to lcarn how
to tie sailor's knots(which of
course might also be neesded by
pirates for tying people upl.

This is a good activity for devel-
oping hand-eye coordination and
Far learning to follow ditections.

If that's not cnough, go to the
MEL and lowk at "'Ships FThrough

the Apes ' an cntire unit of study
tor grades 3-4, preparcd I the
Marine Advisory Service of the
University of Telaware, It con-
tains manvy facts and thearices that
you'll want to lock at no matter
what activity you choose,

dnd if Yyou van carTty a tune, teach
some sailors songs, Wany scores
4Te available through the MRL.
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SACTIVITY

theme

For good examples of
K‘6 oreanlc anthropology,

you cauld Teok to the
Galapagos [west of Leouwader) or
the Scuth Seas Tslands.
I1f vou chonse to devote some time
to looking at how people live on
islands (What do thoy wear? catc?

telieve? Hew de they sound? dapce?
think?], vou will Dbe tcaching
more than marine studics. You will

alsno he tesching some of what
Margaret Mead =avs are the basic
5kills an anthropologist learns:

-- Making comparisions

-- Lettinr a sense of a whole

-- Accepting zomething as "there"”
even when you don't under-
=tand it

-- Working wWith living systems
{as opposed to statistics or
individual testing)

-- Making and recording observa-
ions

-+ Usging new instTuments such a=s
filn, tecordings, snd videotape

and pessilly reducing our sense of
purscelves as the center of the
universe.

Ideally, in this scasion you

would go to a beach community to
make and record observotrions, take
photographs, and intcrview the

"Mativest,

Since such a field trip

wilk prohably he impossible, bring
an island community into the class-
room in the fellowing wavs:

theme?2

1»{—6

Sl thaom i,

Make a [ish Jish wsing an island
recipe. (Rccipes For seawced
dishes are availahle in the MEL.]
Flay a recording of island music.
If popssible, have an othpomusi-
cologist aor dance student come in
#nd lead the ¢hildren in island
danging.
Loock at the Mefiomal Seographio,

and  Nolural Nigtooy
articles collected in blue loeose-
leaf binders in the MRI.  List

vour ohservations, See if the
thildren can draw generalizations
from what they see and read. Have
them draw pictures teo go with theirt
obrservations.

ACTIVITY

Colehrate the end of vour mini-
course with a party and a

review of what vou have learned.

IMan a fun cxtension of the activities

in this theme;

for example, play a

recﬁrdLng of selections from H.Mo
ing Moz,

REATTONALE

A logiczl extension
of the study of
g2ailing wmi ceeanic
nxploraticon i= &
sty of where
peEcple weank and

what peoples and
traditione they

found efwre. In

this activity, «hild-
Iren experiance d
fausimile of life

irn annther ceityre
and hava ah oppear-
tunity bo expand thelr
woarld wview,

AATICNALE

Traditianally &
crd of a JEF mini-
course (5 celebrated
by kaving a party
ard previewing the
materisl rovorod.
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FINS AND
FINIALS

A SERIES OF ACTIVITIES DESIGNED TO HELF YOU TEACH

It 15 not by accident that birds fly
and jellyfish stiop--or that our mouths
haye teeth in them, for that matter.
Throughout cvredation, certain adaptations
haove esvolutionary advantape; thov con-
tribute to surviving in a certain niche
of the ecosystem. [ you're going to
survive for long underwater, for cxample,
vou will need built-in scuba geat in the
form of fins and "snorkeling egquipment,™

Nature has come up with such a
seemingly infinite array of designs that
we tend to 1gnore certaln pattorns,  We
don't ecyen notice hew animals are designed,
1ot alone wonder aky.

ABOUT ADAPTATION, FORM ANL FUNCTIOW,
ANIMAL ARCHITECTURE, AWD DESION IN NATURE

Since the importtance of perceptual
zkill in learning to read has hepn widely
Tecognized, and since obhservational skills
arc oow recognized to he an essential ceom-
ponent of all prefessions, 1t makes zense
that teaching children to s¢g Shoutd he
every educataor's poal.

In this section, we will he locking
at marine biology from three sides:

®% JNinlogical adaptations; and
their {unctions
® Nature's broader design schemes

- Marine animal architecture
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ADAPTATION® Symbisaie; The wrasse, butterfly fish,
snd some angels remove parasites From

The Bioeloglst tends to rategorize nther [ish, foy which recason they are
creatures accerding to their physical scmetimes called “"cleaner™ fish(one of
design #nd behavior. One good place to them is called "burber" by Mexicansh.
demonstrate these categories is in the Withouet them many fiszh would ger =sick
sea. Consider these cgamples: and die, Another example is the symbi-

e . N - otic telationship between the ancmone

Admptartons | Sea jlons CLlyn through and the damsclfish, The venomeis tentasles

e water with front flippers. of the anemene i e 3 o
Se¢ the chart that follows for E provide the fish with

protection.  The fish in turn helps
the ancmone by luring predatars into
Peigoningy:  Lionfish have wvenomous spines, 1ts tentacles, thus providing food for
Cone snails have poisen datts. Both. (Tt is believed that the fish
Feeding:  Mothods of feeding include ;S prﬁtcutedxﬁfum the anemone poison
1. [iltering water to Strain out ¥ a mucous secreticn.)

other cxamplos,

plankton (a method wsed hy hwvdrepids, Commeity Ongamizgiton: A kelp bed hasy

51 anemones, Wrchins, clams, and 'obster and abalenc at the bottom,
oysters, as well as sharks and fish in the mid-tegion, and sca

same whales), 2. wsing peison to gtters on topr. Tn hydreoid colonies,
capture prey [($0a anemone), Johs arte assigned to apecialized

3. using brute force (starfish, polyps: some collect fond, others breed.
walrus, stingray, octopus}, and The whele colony has one digestive

4. swimming fast to catch a meal tract. Whatever is caton by aone

{tuna). m&m@erlp;nvides focd for all the others.,
Camcuioge:  Some fish look Tike rocks, ?? ;??lv;dsal nember couldn't suryive
Qthers, such as coral ravs, are flat wtached. [Hintan]

and blend in with the ccean [leoor.

"Many of these hottonr-dwelling

Tizh have a lavrge head which helps
in catching a weal. When the un-
suspecting passerhy cones too olose
the Fish opens its waping mouth,
greating a suctien which pulls the
victim in with ope gulp.' [Murphy]

* The informaticon in this section is from
the Aquaviom of Niagara Falls Teaslisr's
HepribooRr, Gam Minton's  Ssashore Lifs of Scuth-
amy Taidornda, and other =ources.
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Here are g tew other aduptations:

Hibbhon worms have a nose that van
e furped inside out, [t is uwsed to
capture foeod and f£o scout ahead.

The fur of sea ottrers and pelar
bears, and the feathers of aguatic hirds,
trap hubbies of ait that help to keep the
animal or hird warm in cobd water. (These
creatures are especially vulnerable to
ail spills hecawse the o1l destroys the
insulating value of the fur or frathers,
and the animal or bird dies {rom the
chill,)

The male narwhal lhas a tusk which
is an extreme development of its 1oft
front tooth. It prows into a spiral up
o nine feet long, and may he uscd in
ritualized comhat in mating sewsson.

Parrot fFish have developed heaks
ta bite off whole Lranches of coral to
cat the polyps i1nside.

l'enguins have many hlood vessels in
thely freet, as well as a breoding pouch
hanging down fyom their ahdomen. The male
pengnin holds the epg on his fect and
covers it with his pnuch, thus keeping
it warm for two moenths, cven while
walking abont, [The father stays upright
and docs not cat all that time,)
ROTE: Revause they have a thick layer of
blubber, penguins are able to migrate to
land in the Antarctic winter and with-
stand conditiens where no predators can
exist.

ig

f.egs aof cTustaceans {lobsteT, crvav-
Cigh, shrimp} are specialized: "“"Those nesr
the [ace are used to hold, tear, and taste
fund, while nther legs on the head are used §s
jaws, toothbrushes, and leclers.  The lacpe lop-
nT pincers, are used for catching fish and
Fighting., Special leps under the body are
nsed for walking., 5Slow swimming legs under
the tail are somctimes wsed for helding
eggs. Legs at the end of the tail are
flattened to form a fan-shaprd fin which i=s
used in swimming backward.” {leachsr's
Hopedbook, Aquartum of Niagara Falls )



A water spider builds
#n gir-{illed trans-
parent sac anchored

by threads. FParadise
fizh build bhubhlce
nests.

Sticklehacks are much-studied nest-
builders. The male builds a nost out of
spa vepetation--algae, Toots, and other
plants, He glues the pileces together,
bores two heles to wmake a tunnel, and
pushes wp the ceiling. After the egps
arce laid the male watches over the nest
chasing away all ¢r¢atures, fanning water
inte the nest, and even improving on the
a1r cvonditioning when necessary.

Hermit crabs hawve
solved the housing
shortage: they just
WOVE tnto A@n empty
shell. Owver time

this practice has
resulted 1n sdap-
tations. Their

tails have adepted

the apiral form of &
snzil's shell, and they
howve Jost the hard hody
arwaor on the tail that crahs wuswally have.

2am Hinton describes the innkeeper
worm: ""The innkeepcr lives in a U-shaped
burrow, the ends ol which are at the sur-
face of the nud and about 16 inches to
3 feet apart. The animal ¢rawls forward

in the permanent tunnel, and attaches a

ring of slime to its walls; this Forms the
beginning of a slime net, which is spun

out 45 the animal crawls backward...The

net has extremely fine openings, &S0 that
all particles larger than abouet 4 mil-
lionths of an inch are filtered out of the
flowing water. When the net has hecoms
clogged and the pemping © to creste a flow of
water| difficult, the innkeeper crawls forv-
ward again, this time swallowing the net
and its conmtents an route, U6 smotually
swallows only the smaller particlos, and
pushes the larger ones aside; these provide
food to the numerous worms, clams, crahs,
angd fishes which share the innkeeper's
burvow and give it its name,"[Hinton, p. 62)

The parchment tube
worm has developod
three fans

that are used

to propel

water through a
similar burrow.

In this case,

new net material

13 produced con-
tinuallvy, but the
net is not ingcreaacd
in length, for a cup-shaped orpan at its
small end gathers it topether and Tolls it
into a hall which contatins not enly the
net, but the entrapped food as well.™
(Ninton, p. 673
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Manw fish that live pt depths have light-
producing organs abnd swlon bladders (Lo enable
them 1n stavy ot
a constant depth).
Anglerfish, for
gxample, have a
luminous  lure
dangled over +
their foreheads. B

he light R
ditracts somo E*I
species of fish,

80 the ungler Joesn't have to go to the
surface to feed. The viperfish is even
fancier: it has luminous photophores cn

Its dorsal fin and the roof of its mouth,
and ahove it3s eyes. Curious prey swim
right into the ¢ortrider of light. Gulp,

Morcover, s lewis Thomas noted,
“"there are inventions that seem to have
been thought up on the spur of the mom-
ent, 1ike propositicns to be submitted
for possible evolution.,..Certain Austral-
Tan surf vathers, several years ago, were
stung by tiny creatures that turned out te
be nudibranchs armed with the stingers of
Partuguese men-of-war., llaving fed on
Jellyfish, the Glaucus community had
edited their meal and allowed the stinging
cills to make their way to the surface of
their new host, thus creating, for the time,
2 sort of instant hybhrid with, allowing for
asymniet ey, the essential attribumtes of
each partner.” [Thomas p. %)
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DESICH TH MNATURE*

When we leok around us, nature appears
to use so many deésigns that things look
randem.  We den't reazlly think about them
or ohserve carelully hecause we figure
“that's just the way things are.” In fact,
however, nature designs according to samc
fairly rigorous principles. For example,
a5 o rule, "things tend teward a configuza-
tion with the least encrpy, that is to say,
with the tightest fit, the lTowest altitude,
or the least motion." [Stevens, p, 37
In other cases--ip the evolutilch ol active
animals, [or example--nature's gool is
gftectivencss, not of[lelenocy.

Perhaps 10 we ocwn braip children to
by motive observers--or rather pive them o
chaneo to do what they by nature do vory
well, at least until chey po L senool--we
will in i{he process be training [uture
environmentolists who are reluctant to
lgnore the information bBrought Lo Lhem by
their =chsesn.

The following is an cxtromely abbhroavi-
gted summary aof zome ideas that you might
want to include in vour sesksions;

*Much of the infurmation on design in mature
1= from Peter Stevens, Fatierms in Fatwes , and
N'Arcy Thampson, v Sreuth aud Fowm,



Theve are some forms in nature that
drg most prebable wavs of filling space.
The four prototypical patterns arp:

©

the spiral the explosion

@

the meandet branghing

Examples af each pattern:

Tha spfrel: Many seashells prow in a
spiral, The whelk 1% a centinuous rolled
tube; the chambered nautilus is a4 part-
tioned tube. As tlhe creature grows, the
shell enlarges and forms g progressively
larger domain. Lock closelv at the top
vf an abalene shell too. The abalone is a
snanl and has a spirval shell on close
examination. {The holes on the sides, hy
the way, are used to breatho and *o carTy
AWay wasics.l Other examples include the
garden snatl and spiral galaxies,

The meamder: Brain coral meanders. In
this case, the cloze packing arvises from
a competitive strugple. The living
creatures pile up their excretionson ridges
between the valleys., Each row pushes and
gets pushed by neiphboring rows. As they
jeckey for territory, the result is an
equilibriam pattern.

e tzplewiom: QoapuTe & sea ancinne

to tirewsrks:. Compare hoth to the crater Tyohe
on the moon and to the {ower ol a hattlebrush
Plant. You could also drop seme ink into
glycerin and see what happens. What nature

is trying to 4o here is establish gguilib-

rium between two "fluids™ of slightly 2if-
feront density.,  The density decreases at
increasing distances from the point of
"impact™., And don't Forget to look at palm
Eronds and dandelions.

Brepizhivg: T addition to branching
in hydroids, kelp, and trees, chitdren could
observe Dhranching im their arteriecs, in sub-
way sy¥ysten maps, and in forvked colunns to
support a roof. The desipn of trees, ingi-
dentally, follows several commoen patterns:

® wheorl pattern--pine, fir, spruge
# opposite pattern--maple, ash, dogwood

* alternate pattern--alder, oak, cotton-
wood
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Wature is alwavs interested in oloseat
raciing, ot the best use of space. Consider
these examples and look [or others:




ARCHITECTURE [N THE Sr0an

Avimgis and Inaecta, ik poople,
veed mnoirchmente fhat Fit shaw
Fererding o their gipe, the
nwmbers Living together, iheilr
Ereeding sd {nane - rearing hablts,
their wead for defense, the awafia-
abile bullding materials fdirt,
bocke, branchss, bwige, cho.l

and the preuailing olimote (tem-
paralire, hymidiiy, rrecipléqiionl.

Sanoff, p. &

Just as we humans huild our dwellings
to meet our needs--or we should--3u crea-
tures in the sea construct or select houses
Lhat meet theirs, To teach a lesson on
maring architecture, vou don't have to
know what all of the sea houses leook
like or what each detail is for. All
vou need to da is encourage the ¢hildren
to laok and tuo speculate.,  Even if vou're
dead wrong, vou and the childeen are devel-
aping $kills in the processes of observation
and speculation. Thesde are skills that will
be needed later; the details will probably
be forgotten anvway.

Here are & {ew examplos of the kinds
of things vou could consider in your
SEEEIONS!

* The information in this scetion is fFrom
san llinton, Seashore Lifa of Jouthewn Califormia;
Henvy Sannfi, Seeing the Enpircrerent; and

Karl von Frisch, inimal drehilssrog.

Soldier crabs bury themselves in the
fsand when the tide¢ iz coming in. They need
to breathe, so they trap a pocket of aie by
piling up pellets of wet sand., They pack
moTte on the ceiling toe keep the roof {rom
crushing in.

Coral polyps usually
live im colonies, with
their body walls and
Fut cavitics connected
te their neighboys,
They can pull them-
selves inside their
cxtornal skeletons

and cover themselwves
with a wet sccretion
to protect themselves
from drying ocut when
they are cxposed to the aitr for several liours,

Foraminilera start with a sinple
chember and add many more. The dividing
walls, and frequently the outer walls,
are perforated. [Sometimes these arpanisms
Ar® very small and can be mistaken ot
grains of sand.) Foraminifera send eut
thin filaments to catch minute organisms
to eat.

Jawfish live in =a
cavity hueilt like

a well, with picoes
af shell or coral
pressed into the
wall.
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shail shells are huilt gradually as
the animal grows. You can sce the indi-
vidual growth layers, just as vou can
in trees, bulleck horms, ard z20me rozks.
shells cail in many ways:  some are Tlat,
others raised in the centor like a cone:
some are piled high [ike @ steeple, some
have scrersl snikes.

Ta will also want to include homan
architecture in the sea, For example,
a sphere is wsed for undevwater explor-
atton because it 15 shtrong onder
hydrostatic pressure.

Annther good evample ol interesting
deésipn 15 the Fleatling Instrtument Ptlat-
form or FLTP ship. The ship flips its
bow {rom hortzontal to completely ver-
ticwl, s2 that o marine jzb 15 30 feet
in the air, and measuring instruments
are 300 [eet helow the surface,

THEME 3 {OBRJECTIVES
The student will be able ta:

1. Tdentify advapntages of certain physical
characteristics of fish and other sea
creaturcs,

. Incorporate his or her knowlodpe of Fish
forms in artistic vreations.

I, Draw or huild in two or three dimensions
dexigns like thasy used in nature.

4. State verhally wavs in which the human
body demonstrates many of the same Lio.
logical principles as wmarine animals,



RATIONALE

Talk about marines
craatures will
meary 1ittle to
ehildren who
have never smeen
the oowan. It iz
therefore almost
marndztery that
pou Eadke into
the classrocm
real andsor
phatographic
illusktrations of
the bBigological
eringiples you
are describing,

MATERTALS

Flastic ar glass
container (=) .
Goldfish or
gquppies, Fapser
for dreawirng.
Baoka o ook up
informarion aboot
Fish. De-chlori-
natad wzabler.

Cptional: plants,
rand, pebbkies.

o ACTIVITY

them

Using a plastic or glass con-
K‘ﬁ taineT, sef up an eguzriuam in

the room, ({Note: if ¥ou use
tap water, let it stand for 24 hpurs
tg get rid of the chlorine,) Add
goldfish or guppies. The latter
require temperatures above ¥
degrees(Z1T), Add some plants (which
furnish oxygen) and pebbles or sand
(optional},

lHere are some student activities
adapted from Herb Strongin's book
Sptenee on @ Shogatring:

(traw the fish and their environ-
mepnt.  Mse books to identify and
label parts,

Watch the figh to find answers
to questions such as these:

I} Do the fish slecp?
2) How Jo they move?
31 Can tlcy move backwards?

4] Hoew do the ish respond
when you feed them?

8} Can threy tell when you ate
approaching the aguariam?

0y Can you See how fish breathe?

71 Do the fish play o1 com-
municate together?

H] Are the plants giving off
gas?

%) Can you tell the Fish apart,
or do they all look alike?

L.A, County Schools has a 12-
minute film called Adgusiwm: Class-
oo Sotence (A10567 that tells how
to 52t up an aquarium in a class-
Toom,




FATTONALE

Line af mature's
adaptive tricks
iz to provide
sea creatures with
hwrans Lo poixon,
maim, or jusg
sgare their vic=
tims. Amother
ig to provide
camouflage =0
the creatures
cen hilde From
predators. These
pratectiwve
adaptationg are
probablsy bestk
zeen In phato-
grapis, sincs
rdny of thae
marine animals
woreld ba 410-
ficult to
obhtafre.

MATCRTALS

Pilmetrip and
prafector, tape
and casset ke
pPlayer. Dangeroue
53 Creaturss
{from MRL) .
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2 ACTIVITY

them

Go to the Maringe Re-
Kjﬁ sourve Library and

preview the filmstrip
"Peison, Points and Pigments”
which 1% part of a BFA siries
entitled S{lent Har in the Seg,
Show the filmstrip in the
classroom, 1f the cassette
tape 15 too udvanced for
yuunger elementary children,
just show the pictures and
paTaphrase the commentaty.

I'ry to answer the child-
ren’'s gquestions. The Time/f
Life book Dawgerous Sea Creatures
should be extremsly helpful.
If you can't anszwer all of
their questions, fear not:
¥YOour next session is auto-
matically planned. You take
the children to the library
(o1 tuke books if they can't
leave the toom), and teach
them how to look up things
they want to know. If you
want to ask some questions,
see the guide that comes with
the Tilmstrips=.

Alternative:  Show the
film Veromewe Aximsle af the Sea,
which won numerous prizes. Tt
15 availzole from the [MC5S
lithrary, #MN-10897 (¢oloT, 28%
minutas].

ACTIVITY

RATTONALE

The limitaticrs of
merdia eventually
show themselves, at
whichk time you will
prabahliy feel the
need ko zeefand por-
haps towch] the rezl
thing., This actiwvity
is alsa valaazhie fop
connecting the figh
ir the Filmstrips
with the fish we cat
In a sandwich.

2L
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Go to an agquarium or
K‘6 matket where thev

have fresh fish and
nhsarye:

-- appendages for lago-
ot 1on

-- coloration

-- ¢overing, hatd or
snft.

Ovaw sketgches and
hypothesize about the pur-
poses of wvarious adaptations,
If vou are unahle to lcave
the classroom, show the film
togking gt Pghez (LA, City
Schools ¥1542), or adapt
the aotivity which foilows.



FISH FORM AMD FUNCTION

A lesson adapted by Richard
Murphy from McDonough § Korporaal,
L.a. County Schools, "Form,
Functien, and Adaptations te the
Enyironment i1n Common Marvine
Fish',

thEiestine: To familiarize the stwdents
with the basic anatomy of a fish and show
how one can determine the environment in
which a fish lives by its appearance.

Mafertols: Purchase the following fish
whole and preferably neot cleaned:
mackerel or bonito, rockfish or rockcod,
flatfish, anchovies. Anchovies can be
purchased gt any bait and tackle ztope,
and the other fish can be ohtalned at a
fixh market. Make sure the fish are
thawed hefore ¢lass.

Prasedure: Give one anchovy to cach pair
of students, Lead the students through
the folleowing steps:

1. Inferm the students that the anchowy is

A4 fisn that |i1ves at the sorface of the sen;
Foeds Ty liktering tiny plants, animals,

epps, dnd detritos fFrom the warer; lives in

1 achaol, and swims a2t to avoid being caten.
W can infer

from the fish's appeaTance.

2. Honr S ode Brow thie 2z tvual

this

I, wWhet da the oclop of the mehooy? It 15 blue-
groecn ol its top side and whitish on its
underside. One color pradeally hlends

tv the other aloung the side of the fish.

4. vhat doss the ooler of the fah 2l wa?  To
help fish hide and avoid heing eaten the

celers of the fish match their backzround.
As one laoks into the water of the sca from
above, the background i= blue-grveen, Thus,
frum abeowve the fish matvhes this color. BF
we were under watey looking up, the surface
water would appear a shimmering silver. The
colar of the fish likewise is silver to help
the fish hidre, when seen {rom below. This
calor pattern ia called cownter srhoding.

5. what iz the ghape of the Pichi's body? T1F we
cut the anchovy in cress-section the bedy
will haye an oval shape. lengthwise the
bodv is slender,

f. Omm the hedy chape 162l ws ampihing abiut Ghe
vy Al lis of o fleh® al Fish that Tiwve In
open water above the bottomand that swim fast
to avoid being caten are long and slender

with oval body shape. The honitoe and mackerel
have similay characteristics. b)) The large
head and tapering body of the rockfish and
rockood indicate that these fish live on the
bottom and do not have to swim fast.

Too What Ao we lzgrm froe che fie oand toll asvundure?
The anchovy swims by moving 1ts tail Fin wack
and forth. TlThe Ffins are used For turning

and keeping the fish ztable while swimming.
The {astest swimming fish have tuil fins

which are shaped like a new moon er are decply
ferked. Anchovy tails ate forked.

. Rk guch 2 lorge mowth, what do you Shiak thia
fiak 1 poing lo gus?  [Mote: Tlave the students
open the mouth of the anchovy by grasping
the lower jaw and pulling down.) Expect a
variety of answers., [Does the anchovy have
teeth?

Q. Tf thiz ftah feeds an other ek, 40 showld haoe
tecth, The anchovy has very tinv, olmost
microscopic teeth,

a7



10, Couid the JYan filter small eu-itsles facw the
wrtar?  Dpen up the mouth and look inside
toward the gills, Briak open the underside
ol the fish whevre the pillicovers meet, ex-
posing the inside of the gills. Hotice the
very fine bhair-like filaments extending in-
ward. These structures are called 5777
rokers dnd are used by the Fish to filterw

micToseopie particles from the water for food,

The anchovy's large, gaping mouth ecnables
the [ish to take large gulps of water.
This 1% helpful for both feeding and
breathing.

11, Wy aee the gilla ved and wiy are they ao
delieatef  Gills perform the same function
#% opur lwmgs. They take in oxygen from
the ocutside and get rid of carhan dioxide,
But instead of air coming in and ocut as in
our lungs, fish create a constant flow of
water across the gills. Gills are Ted
bacause af the rich supply of hlood. Thoy
ave delicate hecawse the fish needs a
vary high =zurface atea for the exchange of
PASNS,

12, #hat do you think the sz2ules are for?  The
srales protect the fish from o number of
things: damage Frem rubbing on things,
infectionfas does our skin), and the Ioss

nf body flulds to the ocean medium outside,

13, WFhai other praferidios meare doas the anchory
fwoe? Ancheovies swim in large schools.,
Living in a school has a number of advan-
tapes, among which is protection in
numbers in addition, when time comes

for mating, thére ace a aumber of fish

pn proeximity for the reledass of sperm

and epps and thus fertilization.

Comparison to Other Tish

Tou may want to cover thoe above list
of questions for ¢ach fish., Consider the
fellowing characteristics which arve imper-
tant features in understanding tho life
style of any fish:

Eody Ehapg

Cross section s1de view

b =

oAl long, slunder
thiclk, large head

flattencd helly

Tai;_ShaEE

fast swimmer 2law swimmer



Macketel or Bonito

felor: blue-green to silvery

Enpdronment {ndisated By onler:  surface, opeon
sed.

hody akepe: cylindrical, long,streamliaed
Aobhitatlt iwdiezeed Ly body haper Open water
Spred of movement: fast, note body shape
and tail fin

Msuth: large

Teeth: telatively lapgo

CLLL mikerar not fine and delicate

Feod: these fish are predators and feed
on other fast swimmers-.-sometimes
anchovies

Pevtectiioyd; speed and coloration

Rockfizh or Rockcocod

fmlor: orange, rod, braown

Enpirorment indisgted by 2o0lor: vocky hottom.
Thre: brownish colar helps the fish hlend
with 1ts background; red and orange
celors for these fish indicate thoy are
frum deep water where the subdued Tight
alse results in the fFish being camou-
{flapged.

Pody olaper chunky, larpe head and slender
body

falitat dndicated by Fody shope: hottom
diglling, net fast swimming
Sewed of movement: slow{non-streamlined
body, non-foerked tail)

Mouin: large, strong jaws

feefh:  faitly large teeth, somewhat sharp
feeding: the larpe head enahles these fish
to open their wmouths to create a suction
which pulls in smaller proy fish

Feel; crahbs and other crustaceans{largs
jaws) fish{large hrad]

Heoiection: camouflage and Yarge spines

on [izh and head

Flatfish

Tater: hrawn
Lupirommeat indinated by color ond solor meitern:
sand or mud bottam

Sody eshape: [lattened side to side(Tt may
not appear that 1t's from side to side,
but rememher that these fish ate lving

on their sides, with the top of the fish
eing on cither the right or left edpe

and the bottom on the opposite edge.

Theze {ish began 1life as a normal appearing
fish, then the eye on one side of the head
migrated to the cther side, and the

fish bepgan lving on one side with the
hlind stde down.]

Zpecd of movemeni:  they are not fast long-

distance swimmers, hut they are capable
of very guick zhort hursts of speed

Menetk:  relatively small

Teath: small teeth

Foed: some species have tecth only on the laot-
tom side of the mouth. They ore wsed to snip
ofl worms and clam sipons [necks) sticking
out of the bottom. Dther species Tike the
Caliiornia halibut huve well developed shatp
tegth [or catehing [ish and crustaceans,

Protection: extremely gond camopflage while

1ving on the bottom. These fizh often
flutter their €ins to s3tir up the sedi-
ment which then falls hack down on the
fish, coveving it up. A diver sometimes
seez onty the ¢yes sticking out ol the
sand.

Ask the students to think of a
pluce in the sea wheve they might 1ike
1o live and then Have thew decide haow
thay would stay alive. Consider voleration,
body shape, food, swiaming speed, onenics,
and Tpgentous means of proteation.
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AATIONALE

Ffalh provide us not
only with symbols
and food, buot ailso
with ¥ medivm Ffor
art, dne wWgy tao
cas more clearliy
firh scales, Ffins,
ghape, oke. i% EO
mzke an artisfic
print or model of
are,

MATERTALL

LK

Flay dowgh or clayg,
implements for
carving, wood and
halls for wuarting.

i

Materials liesfed
In ZFaa Gramt
publicaticon.

50

2 ACTIVITY
=
Qo

=

eing play deough or
K—S olay, mare a school

ol fish. Emphasizc
the patts to include: f{ins,
eves, ptlEs, anuth anpd
scales. Mount the fish
4% A4 proup on 4 plece of
wood, or indiwvidupally on
dead tree branches. You
could displeay them swim-
ming through a facsimila
kelp bed.

ttons in the Sea

Grant Marine
ddvisory Publicaticon on
grofako, Japanose fish
printing. The illus-
tratod publication is
avalilable in the MRI.

fl. Follow the instruc-

 ACTIVITY
5
£

Read and talk about

K-—3 the story of Sofmry,

by Too Ticenni. The
children will undeouhte:dtly
want to look clesely at the
illustrations., Jf there
is time, draw and color
some of the creatures
Awimmy meets on Als jourTney.

PFreview, thenm show
4-6 and digscuss one or

mote ol the filmstrips
in Lhé scories Lping Desipiz:
Life in tke Zec {availabhle in
the MET). The titles
include:

Animals with Rackbhones

Animala without Dack-
bones

Armorved and Spiny-Skirned
Animals

Flants and Simple Animals

Eauch of the [ilmstrips
runs less than (0 minutes,
so vou might want to show
nore than ono,

RATTONALE

Additional oxarplos
will help tn rrIin-
torce design
principles ghat frave
bkeen learred in
proviogs acktivities.

MATERIALS

K=1
Licpnt, Swlimmy,
Papar and craychs.

f—5

Fllmstrip(s) and
Erojector, cossctic
tape (7] orvd plager.,



FATTONALE

a3

Part of the learn-

ing of youny ohlld-
renfand adults faor

that matter) der~

Ives from kin-

esthetic axparigneco,

the absence of
which is somtimes
gaid eo b roes-
ponsikle for

reading difficulties.

Ore way ko kottors
remcmber the styles
and mapnoerisms of
mIrinse organksis

is5 fto experienca
thnly character-
iztic patterhs

af movement.

d-£

ano of natere's
preduminant dosign
principlea is the
affort to minimize
gurfzcer. In this
acrivity, the
stidents Are akle
to watch ane such

muinimization teking

blace, The obrar-
vaticen skills they
aguire 2re those
necded by s5c1ef-
tiste.

? ACTIVITY
5
£

After watching a short
K-3 filn about life in the

ocean, practice moviong
like wvaTious ocean creatures,
Use words te describe the
movements:  jerky, quick,
hezvy, slithering, diving,
metionless, =lugpish, and
zo on, [f vou think you will
necd same mood-setting
accompaninment, take along
the tape cassette of ocean
sounds {available in the MRL].

You might want top ask
Aquestions: Who are vou?
Wheree doe you Live?  Who lives
near youf What de yvou do
whuen people come near?

Experiment with soap
fl_ Lubhlas as 3 demon-

stration of how the
froth ovn ovean waves behaves.
The bubbles try to minimize
their surfaces and use the
least matorial by clinging
te each other. To design
"mipimum membranc structures',
zoak nipe cleaners in 374 cup
oF dishwashirg Tigquid with 4
cups of warm water. Make a
I-0 Erame by twisting them
together, with ene pipe

cleancr shaped l1ike @ hook
to hold for digping. Dip
the structure and see what
bappens.,  (Hold at still
and pive it f£ime to trans-
{fotTm itself.)]

Using a straw, blow
bubbles and observe their
form. Try tn draw what
Y] SEB.

You ¢an point out
that a turtle shell leooks
vervy much like this bubble
pattern, as de the wrinkles
on 8 horseshoe crab shell.
The wrinkles on the crab
shell are from molting.
The new shell is wrinkled
under the old; then as it
fil1ls out and stiffens,
s¢ars remain. Compare
that pattetrn tu the
markings on a giraffe,

MATERTALS

E-2

Pecard or tape
cdaggatta of orean
sounds for inspira-
Elon.  Paper and
atriny for lakeling
children acoording
tg the organi=mg
they reprosoent.

-1
Piper cleanors, dlsh-

washing soap, hucksat,

waler, St raw;

Books with J1los-
traticns <f bubhle
patterns in nature.

al



Other things you can do that day if
there 18 time:

® [fs¢ graph paper or cut tiles (o
expeTiment with patterns, What
happens with pentagons laid
cdpe to edge? Will they cover
the sarface? Will triangles?
hexapgons? combinations? ({If
the schoel has a set aof them,
use parquetry blocks for this
activity.)

# Take in a photograph of the
Alhembra{there is one in Asoent
e Mm, page 171, with discussion
on tiled deslgns) to show what

> ACTIVITY

5
-
i

Take 8 wallk outside and look for

-fi patterns in plants, trees, mud,

buildings and so on, Look faor

volers, repeated patterns in leaves,

and branching patterns in trecs,

Try

to find two leaves cxactly alike.

¥hen you come hack inside, use

can be deone with geometric
design.

Take in a copy of M.C, Tscher's
drawings to illustrate repeated
paAtterns.

Using the illustrations in the
hook 4rt 1n Natwee (MREL), see what
patterns you and the children
can discover,

Look at a book of snowflake
patterns and examples of radio-
laria. Using folded paper,

cHt out simtlar forms.

Make textile printe using the
designs you have admired,

an opayue projector te enlarge pictures

or specimens of ocean vreatures.

Count

the legs, bedy sepments, antennae, etrc.

Draw them, and put the drawings on the

wall,

Count your own appendages. In

what ways are all human beings alike?
How gre they different?

When the i1dea of camnuflage and

protective coloration comes up, you
could play a game suggested by Project

Learning Tree.
and Worms",

It is called “Bird
Scatter colored pipe

cleszners on grass, soil, parking lot,

and so on.
pick up the "worms',
picked up firstc?

The children are bBirds who
Vhich colors are
¥hich last?

Children in grades ¥=-3% might be

stimulated by the l0-minute film, [fse

Yowr Byes (L, A, City Schools FEZH0).

RATTONALE

Uhsorvational skill
may he one that
Iregyuires pracEloe
for its wnfaolding,
There (5 among
environmentalists
Zome garoement that
leagrping +n gee
and leoarning From
geaing are hesded
for cwr continderd
exizbtences, As
KXarl von Frisck
moted 1n fus fore—
ward o Animal
Architecture, "If
the public at large
knew more about Ehe
workings of maturs
it woold help to
protecst our living
environmant agalRpst
the progressive
degtruceion that
thraatens I,

MATERIALL

Fapar And pancils
for sketches,
Cpagua profectar
and pictures or
specimens of ocean
credkyres,



::3 jﬂi‘::rlql1bflﬁlq‘lr RATTINALE

The remarkabic

thing aboud

pature's parterpe

is the way

cortdln principles

atre followed

whether in the

sax or on the land--
ar even In the kitchen

them

K‘ﬁ Look at design in nature
15 represented by:

Corn on the ceoh, barnacles, bread

v

g

LY

ég
rolls in a pan, onion cross-
section, s¢a ¢oral, a sunilower,

] dried-cracked mud, cracked glazes
on pottery, wrinkling in the
humen brain, a honevcomb, a wasp's

I nest, soap bubbles, a pincapple,
1 pine cone, .,

}:il.i::

or the kiln,
Draw what you see. Use the
group's favorite pattern to make
a long drawing that goes all the
W
ay atound the room, MATERTALS

dllustratians
of nature's
degigna. FPaper
dnd crayons

. e e,
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RATEONALE

dne of the bece
nbiects the ocegn
offers tox demon-
strate principies
of design is sea
sheile, By work-
ing with ahalix,
stpdents becoane
famiifar with ths
baguty and
vIriekty 1n e
shellsy they
alaa galn addi-
tional practice
in {mproviag
skills fp
cheservations,
calttgorizetion,
and artfstic
creatiog,

MATERTALS

a3 shells, string,
byakz on sea
shaells, clayg,

% ACTIVITY

them

Take in the collection
K6 uf sea shells from the

MRI., Look closely at
the shells, How sre they
the zame? How are they
different? Try to categorize
the patterns, Attempt to
Copy sSome in clay,

Use small shells to
make jewclry. GSome shells
for this purpuse are avail-
able in the MRL. You can
collect others when you go
to the heach. One common
aouthern Californis shell
has a hele in it, 5o drilling
153 unnecessary. For infor-
mation, consult Sandved angd
Abbott, Shells <n coler, & hook
in the MEL,

‘S ACTIVITY
W
-
i
Follow the JEP tradi-
K—6 tion of celebrating
your mini-course
by concluding with a party
in which you review what
you have learned, enjoy

gach other's ¢ompany, and
say pood-bye.
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DIVIDING THE
- OCEAN PIE

For mest of our history we have
thought of the ocoeans in terms ol ap Boo-
miamle wodd politlcal coocept somellnes Kbhown
as 'frcedom of the sens.” Basically, ac-
cording Lo this poinl ol view, bLhe neceabns
fand the fizh and mincral reo=zources in
them) mrTe common property--they helnng to
avaryooe.  TIFish are "TIree’:  when we buy
them in the market, we are payineg only for
the fisherman's lghar io caleblnge than.

The zea-as—a-commoens theory is basad
mn certalin asswnptliuns:  that the occans
are tao large to turn into property, that
thevy are infipnitely pure, wamd that thelr
resolLrsdEs are unlimited.

A SERTES OF LES3OMS ON POLITICS,
LAW, AND ECOLOGY OF THE SEA

¥ow, with the exceptlop ol some ooop-—
Te whi delfend the notion of freadom and
regist rostriction at any cost, most Lheo-
rists are ot least aquestioning the ldsa of
frecdom of Lhe seas—-1f iwtdeed thewy are not
shouting thart it 1z decad wrong.

Currend 1theory has 1t that improved
fishing techanologv and increased populalion
oeressblale goame lnLlernallonal repulation of
marine rescurecs.  3inec cnforcement of
boundaries is much more difficult than on
lond {and it has rarely beocon easy on lond).
there are many grey areas and inopumerabie
unanswared nquest lans.

-1
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MARIKE FCOTAGY

The oceang arme the nart of ihe axoiron-
menl Lhal makes olemaet egrih habisoble.
They are the heat alorage sysiem of the
werld, £he modermior of slimaces, the
prauider of main, he sowree of mors
than three-fourinie of the ozygen to
Funtain 1ife,

From tho proceedings of meecings --
at The Cceanic Inatitute, 1976

While the ecolegy of the sea is wvery
complex, it is also wery straightforward.
Put simply, as our population increases at
a0 ever-pgreater rate, we use the sea as a
garbage dump, pouring inta 1t millions of
tons of effluents and many gallons of oil.
That action wpsets the food webhs, which
in turn affects ¢ver-more-needed basics of
breathable air, edible food, and tolerable
climate, In short, il we destroy the fauna
ol the sea, we will destrov all life.

That possibility should certainly
provide ample justification for teaching .
vhildren about those aspects of the zeca.
Here are a few idess vouw might want to
think about in conjunction with lessun-plan
preparation along ecolopical lings:
-- Part of ecnviranpmental education i3
troining to develop the senses of sight,
amell, hecaring, teouch, and taste. But
it is alse important to cducate for
cempa bane®, Withowl which awareness and
cuneern might still ledad to inaction. --
{Zce Mark Tercy, Taqehing for Swoivzl, )

An important theme in ecolegical cduga-
tion should be the concept of the irre-
versibility of certain ¢chemical trans-
farmatiens. Life is a process of
centinual transformation and reformation,
0 we might be tempted to say "Well,
things change.” In fact, however, sume
combinations don't roform--they are

toxic and wuseless. [Terry]

dis-
ot
af

Ethics in oceanegraphy, as In other
ciplines, are relative. Your point
view depends on whether you'Te part
tho In-growp ot the ocut-group. For cx-
ample, you can kill 4n epnemy in wat and
get # medal, Tut 1F vou kill a fellow
counttyman, you'll prebably po to jail.
The same relativity of perspective holds
1n coastal dccess guestians:  ©f you oare
a powerful nation with extensive and
gently sloping contingental shelves, for
cxample, you ate preobably pgoinpg to he-
licve legs in equal division of the
oceanic pie than if{ you are a poor, ltand-
lacked nation.

Watch your language. You will discover
that it is very pasy to use language to
obscure Teality, and oceanographers are
certainly not jwmune from this practice.
For example, as Paul Yambert has pointed
out, what we call "'sanitary Tand Ffill" is
nften an unsanttary dump, and “away" is
often where we put things where they

will damage the ecosystem. [Yombert in
MeInnis)

Fuhli¢ attztuwdes about marine Conserva-
tion issues are in A =tate of Flux.

Tou might want to trace the history of
the conservation movement in this
country. [ow, for csuple 15 our
grtituwde toward oll =pills influenced



by gur perception of encrgy noeds?
When ail deilling rigs are placard
out of sight, will public reaction
be less inflamed when a spill
OCoiyYs?

Fnvironmental oducation hags many com-
ponents.  One auther 1isted thom:
perceptual awareness, conceptual wn-
dertstanding, aesthetic discrimina-
tion, values clarification, creative
abilities, humanism, organizational
5kills, decision-making.

The problems of too many peonle and
too little food and teo much consump-
tion af thermally pelluting enorpgy may
have marine soluetions. Aguaculture
will provide somoe food, or as Mark
Tertv says he learnsd in school: ""The
MEIATE won't starve, 2% lopng as [ oeat
evervthing on my plate and we harvest
the sea.” {p. 71 We can also meet
some af owr oeeds by using the ocean's
many sourtces of energy: tidal power,
ouran curtenbs, wave power, ovean ther-
mal differences, hydroelecktric pawer,
and selar enerpy (converted to vege-
tation). Ay: Lhe Fact is that these
selutions help cnty for now. We must
st1ll fashion a new lilestyle and sta-
hilize the warld's papulatinon,  [(Wil-
COX, ouurtz! oFf #arine Fducaiion]

Tt 15 important 1o develoep a1 hroad and
long-term perspective,. Tlor =xample, a
nroblen with the conversion of fossid
fuel or nnglear energy 15 that the
fracticn lost through inefficiency 1=
discharged into the environment as low-
grade heat,  That doesptt wake much
difference to most of us now, but in

200 vears, 1t could amount teo 140 per-
cont of the solar energy vurrently
reaching the surface of the carth. Some
pecple helieve that the polar icecaps
would then melt, and sen level would
rize to LGd-200 Ceet, which would [leod
citics and farmlapls (Wilooxl,  Othoers
that gtaciers might bui?d aven kRigher Fr
itcroased evapeyation and precipitation.

A SUMMALRY 0] IS5UESL

The lollowing are some issues that

#Te being debated (usually hntly) in marine
studies:

1) There 1= lepgislation to prevent indis
criminate ocean dumping, but bow can it
be onforced? 7The same problem arises
whern we try to allocate mingral ro-
sources, to police whalers, and to
nrotect dolphins.

21 How can we halance the need lor the otl
reseryes off othe 05, voasts and on con-
tinental shelves and slopes and the need
to prevent potentisl damage to the en-
vironment and to fisheries?

3]  Should our ports be developed to accom-
modate hig tankers, or should offshore
[acilities with pipelincs to =hore heo
developed, or should we cease importing?
(Comparde this 1ssue to the debote over
landing of the Concorde o oor natiocn's
AITpOTES, )

ol
hink

o

LG



THEME 4 OBJECTIVES
The student will be able to:

1. Summarize hoth sides in 4 Current
pceanographic debale; i.e., private
vs., public ownership of cveastal prep-
eTty, or the tuna-porpaise CORLTOVETSY.

Lk
r

Identify the marine inhabitants of tide
pocls.

1. Originate solutions to ensure the just
allocaticn of a limited resource.

4, Watch a slide presentation on occeant-
graphic exploration, Discuss the
slides.

5. Taste cdile ocean Tesources, including
unusual sealoods and seaweed,

fi., Chart the destination of water and
other things we put down our drains.

7 7. Draw a marine lood wgh, or the
| !!!?Jﬁﬂf 1 wel, of life as a whale.
irﬁi 5 f \ lr”ﬂhﬁifﬂaﬁﬁ ru ff] . Write a science fiction story describing
l‘_‘_--

future uses l[andfer abuzes) af the vceans,

b

m pctivity 1 owes its cxistence 1n part
to discussions with law professor Arvid
Patdo and political sc¢ientist Robert
Fricdheim.

il



RATTONALE

Cne af the major
questiong at tho LN
Law of the Saa con-
ferenzes which hatve
gone on perlodically
for almost fiftyg
years f& how to
allocate roxources
for "gecgraplilcally

dirvadvantaged skptos, "

thoge without a sea-
coast. Lamnd]ocked
conntries cen ha
given rights ro the
523’y regoUrces, but
If their rights of
2CCREE Are nok guar-
anteed, they will
remain at the whim
af their neighbors
for fransit per=
miesion, which
sometimes imvolves
high Ffoes and tar-
iffs.

ore way for childran
to grasp rhizx 4dilema
iz to expsrisnce a
rcdel In which there
Iz a fiwml pie with
dN IAcreaRing neabe s
of claimants==rha
so-cal lod "prisoners’
dilemma." Ewven pro-
schoolers are
acuts Ty awale of the
potential for heing
Juptwrd at juige time

<3 ACTIVITY
=
£

Take to class an in-
K— guffivient number of
crackers, preforsbly
the brand shaped like small
gxldfish. Let the children
count the pumber of [ish
crackers and the number
of ¢hildren who want one.
Lead them in 2 discussion
of possible solutions,
Make a list of their sug-
gestions, with the pros
and cons of each.

Some of the solutions
will very likely be those
proposed at the Law of the
aca confeprances;

1] The bigpest porson
could take them all,
H¢ or shke could eat
them alone, or share
them with Eriends.

2] The group could try to
5211 the crtackers and
buy semething else.

3] A1l children absent
receive none, or some
are set aside for them.

.41 The ¢rackers could he

affercd as a reward,

or given only to those
childrun with a certain
characteristici{e.g.,

those wearing blus that
dayy.

5y All of the grackers could
be cut in half{inr in
quatters].

When discussing thy
necessity of moving from
freedom to regulation, you
can alsno offer the analogy
af what happens when a small
town grows into a city:

When a town is just
beginning, there is almest
no traffic anpd people tend
to be rather polite ahout
letting the other person have
the right-of-way at the few
intersections.

When Lhe town grows,
however, there are more cars.

Stop si1gns have to be erected,

and perhaps a traffic light
installed at the wmajor inter-
sectipn. Soon afterward, a
few traffic lights and one
rulice oflficer aren't enough.
Citizens become afraid of

additional expense and burear-

cracy,so they wvote against

IF there iz Ant
ENORF: Frod to

g droyrd. Since
these childres are
QHF nox: genera:ion
of oreall resource
managyers, It is5 im-
perative thar theg
develsp 4 sense af
the resulis f greed
and the merits nf
Just allocation of
the world's avajlabie
properey,

more lights and police officers.

That is exactly where
ocean management 1% now, and
the result is similar too:
serious accidents occur at
unguarded intersectiuns.

MATERTALS
GColdfish crackars

ar olher food to
be divided.

0]



RATICWALE

An important
azpect of povdan-
ography todzy 1R
the research

that iz baing
corducted hy
varlous counkries
on vegagals
throughaut the
Wi,

MATRRIATL:

Slides and
caroeel pro-
jector. Apdia
tape and
rcasgette player.,
Map of the world
IncIuding
Antarceica.

6d

< ACTIVITY

hem

slide presentation [in the

MEL]) om @ Chilean expedition
to Antarctica. The 3lides, cour-
tesy of Len and Jackie Rojas,
include:

e
Kﬁ Freview and then thow the

--  [Departure and journcy past
glaciers,

-- living acuomodations and
lifestyle;
Animal life observed, including
seals  and ponguins. )

-- Scuba diving expedition with
underwater photegraphy.

There 1% 2 sound cassette
narrated by Jackie Rojas, One side
of the tape 15 in English; the
otheT is iu Spanish apd Lnglish,

Talke the world map from tho
MEL to show where the expedition
went. Yoo can alse take the book
Tha Brmercr Panguive to have on hand
if the zlides spark futher intercst
in penguins.

Mote: If students liked this
tapic, vou mighi want to show them
the film Creemogrepher in the Polgr
Regiona, which is availahile fram
the TMCS film Library, #MHN-10301
(color, 29 minutes].




T ACTIVITY

theme

Propare a lesson on ocean

K—6 edibles. Tn¢lude things

students may net have realized:

i.e., that most of the fish we eat
1% in the form of chickan and that
there is a3 seaweed product in chog-
clate milk and ice cream.

make and taste
Trnclude

Tn class,
fish and seaweed dishes.

small peortions of less common sea-
squid,

food such as octopus,
and eel,

ToLED SEAIDEED

[ cup v

! dowe,
,f&ife.ﬂi:

WHFC

Gup Hﬁwjﬂ{, 7] M

| e peren; chappad

w /e St fov 2 doy

T

FATTOMALE

one hranch of
ooegnograephy ig
cohdarned with
chtaining food From
the ocean=-gspacial ly
with optimizing
edibio oopan resources.
Children probablg
know what a Lung Fizh
sandwich tastes like
rbut don't take that
for granted). They
probably are unaware,
Ihowever, of ntler
Focdstuffs from the
sea, espectally
those whose usage
will become more
common within the
children's lifotima.

MATERIALS

Feafaod and seawoesd
dishes. ¢Charts and
buoks on edible
arean prioslocbs,
Drinking water.

03



fATUWALE EACTIU]TY In grvades 4-06 vou could alse

show the S9-minuote film Fowd (hains in
tHe Joeme . The film is awvailable {rem
L.A. City Scheools(¥2118].

Most of rthe
activities =
Far 1n thiy book
hawe stresserd
Lhee o ffects of

them

" h Take in the loase-leaf notebook
- med en K—6 af newspaper artivles on pol-
. SN . - P Dot

ﬂ??€1315??” :P lution., [It's in the MRL.)

L P Laok at rtecent articles and try to
topic that 1= Lo . . .
PO make a4 1ist of what is being pol-

o B Iuted by whom, und what is heing

igrap?e;i i done about it
mbe 'L

Inzur [n the
Field: oraan
ol bt lop--
the =ffacte nr
pociple on the
sed.

Tf youw are not an caport your-
sell, invite a guoest to the class-
room tn Jewmd the discussion about
what happens to the products we
with down the drain. Where does
ocur water come froem? Where does it
go' What de howmes and industries
add to the water on its Toute?  What
does the schonl add? Make a large
chart of the precess. Map the path
of pollution.

Talk about the web of life
and ways in which wr can upset Food
witlid an Fhe neean. LF ¥ou need
to know more about this topic, look
a1 the articles collected in the

MATERILALE MRI..

Paper and markars. Toou <an plavy a web of life

Books and game:  Conncet with striog children

charts, represent ing yAT10US MArine animals
and plants. When a Light weh 95
formed, have one child dvop out.
What. ltappens?  Whoat 1F two drop ouwt?
Mare”

v d



< ACTIVITY

=

Q
=

|

' Play a game to Jdemonstrate
K6 g food chain in thée ocean
: While the game
below admittedly over-simplifies
interrelationships, 1t will perhaps
foster the beginnings of recognitionm
that such connmectedness exists among

community.

nature's creatures.

Make chest labels teo 1dentify
participants according to their

roles:

Dezipn a game like the sSCissoTs-
rocks-paper gamel[in which scissors
can cut paper, papeT can wrap rooks,
apnd rocks can smash scissaors). In
your new game, shrimp can eat cops-
pods {but not vice versa), and seals
¢at fish, which eat shrimp, which eat
diatoms, and &so on, Trade toles 5o
that everyone bas a chance to he a
CONSUmMET.

Aftor you have played the game,
make a poster for the room or schoeol
hall. [t «ould show an occeaniv food
web, the weh of life as a whole, the
cffects of pollution, or a subject of
vour choice As & group,  (Doen't for-
get to ohtain permission for this
activity through your Scheol Cuordi-
nater, )

RATIOMALE

Many epological probh-
lems stes from the
thakility of the pop-
rlace to recognize tha
interrslationshi ps
between members of a
commmnity. Since we
often lack sulficient
awgreness of the web
rrf i1ife, we terd ko M
urazkla to pradice the
copsequances af our
actions when we Inter-
rupt a food chain,
Daveicping such o
perceptian wuld be
good meot only for
conlagical salvation,
but also for eepanding
the “interrelationship
poine of view" to
family psychodynamicos .
polisical systems, amd
thearetical construcks
I poonomios, law, and

intermational relations.

MATERIALL

Chest labele. Poster
paper and cragons of
patnts. Bogks with
diagrams and descrip-
ticns of Ffood chalns
and the interrclastion=
ships betwsoen the
goean and all of 1§fa.
Cloth or papsr towels
for sleaning up.

04



RATICHALE

Ancther Tssue in
aceanography 1%
private versus
puklic mership of
the coastline, One
Writer chserved
thae of the 58,137

miies of .5, ¢ogskE-

line, excluding
Alzgka and Hawzii,
oriy o poePoent ia
owmied by the public.
The students may
not percelse thar
this gquestion has
sl ko de wikh
them, buk If Loy
grc interested in
this tople, thoy
courld==and shouriod——
be portigaded.

MATERIALS

No materlgls arc
required Cor Blur
“zuning hearing®
debate, Matvrrials
Tor prelimfnary
activities might
inglude rocordings,
phategraphs, booke,
And games.

ba

S ACTIVITY

Stavt by making vounger child-

—fi Ten (and inexperienced older

ones) aware of Iife at the sea-

shaote-~-the sensations and recreations
that are in jeopardv. You could:

Flay and identify spashore sounds
irom a recording: foghorn,
gulls, waves, potors, kids
plaving, seals harkinog, exhaling
under water,

Show photagraphs of the acean.
if vou were there, what would
vou heayr, smell, do, ete.?  what
colors do you see?

Use the L.A. Hurbor's colaring
book.,  Talk ahcut safety when
sWwimming,

Play drawing for pairs or con-
centration wsing a deck of cards
that includes pictures of fish,
names of fish, sea mammals,
beach, racks, boat, island, etc.

Make a box with » hand hale.
ITdentify ccean objects by feel:
shells, kelp, beach rocks., Are
they rough, soft, havrd, smooth,
Jagged?

With more experienced child
ren, have each person take a role
and present his or hey side in a
debate in which the zoning of a
streteh of beach 1z hering determined.
Koles: housing developmend con-
tracter, hoater, apusement park
owner, private citizen who wants to
build a home [or his or her family,
surfer, hate] ownor, kennel aowner,
il company represcntative, gover) -
ment representative, fisherpan, =
fish, a child who wants to plav at
the heach.

What are the costs(docllars,
soclal, ecological, acsthetict of
each perzon's proposed usape? What
Wwill be both the leng- and short-
term effects? Who will henefiz?



<+ ACTIVITY

them

Show the L.A. City
;l- ABuehogls film on the

canal confroversy:
Fomwnmnr Ceptal:  Eome af SonlTAosl,
Schedule the film well in
advance through the class
roam teacher. Supplement
the cosulng discussion with
information {Tom newspaper
articles collected in the

MRL.
-y
L R
T e o, n
3
}

EATIGWAIL

G b oo rhy
EUurrounds

United States
contral of the
Farama Canal--fhe
fportant inkage
batwean oceans.  In
this activity,
BEdenEs aonRider
varping podnts of
vrigw and are ern-
couragerd ko oare| e
at thelr own Ccon-
clesfons, bath uf
which are skille
necdod by respon-
fihIn cip)sons.

MATERTALS
Pilm and projactor.

Mup. Mewspaper
articlas.
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QAT IONATE

Cme issue that is
currencly very hot
is the dJobzta be-
tweet Ehe tuma
Flzhermen ami the
advocabker of more
stringent Iimita-
tions aon the number
af porpnize killed
n the process of
Fizhing rfor Euna.
n addition to halp=-
ing children under—
stand the pzinkts af
view in this f8sua,
this activity will
help children

1] exporience the
Frustrations of
helding a view that
is In confifct with
the view of some-—
one &lge, X)) ex-
perience the dif-
fioulty Iin workfng
auUt compromise
solutiane 3] caprry
ouk ackivibies
essential to E£he
logal prafessinn:
conduct pensarch.
organfze evidence,
present convincing
arquments, and use
perarasive skills,
4] practice skills

nocded by ali students:

asking JuUestions,
taking Ackes, nNUE=
Iining, public
spaakiny, @rgan-
fzing Iinformatloa.

68

>
=)

< ACTIVITY

them

Using the notes in the MEL
un "Hew toe Conduct a Debage,"
set up a debate among the
following participants:

-- A man with a family who has
woTked 20 vears to bhe able
to huy his own tuna fishing
boat. He is worried that his
family will starve if he tries
to meet the quota on dolphins
thaet may be killed. [(Currently
59,050 per year may be taken
by the U.S5, tuna flect.)

--- A person Tepresenting the Fund
for Animals. He or she thinks
that the tuna fishermem can
aveid killing dolphins, and
points out that they are not
going to be prosecuted if they
accidentally kill a few in
the process of tishing.

-- A persan {rom the Natignal
Marine Fisheries Service who
is supposzed to enforce the
act that sete a limit on the
killing of dolphins. He or
she is just trying to do his
or her joh.

A Tepresentative of the cannery
that gave the [ishermman £imlllion
to Buy his hoat. They want him
to make his pavment of $300,000.

4 fisherman Erom ancther countTy
that doesn't have such a gquota.
H¢ or she just keeps hringing

in more tuna and making more
MOTLEY .




BEATTONALE

one of the capacitlés
needed by paliry plan-
ners 1s the abllity
Eo paercelive lang-
range effects of
present day decisions,
Thiz artivdty calle
upon the children's
creatlvity anpd im-
agination while

thoy gspoculste

abowt the arean's
Tuture.

MATERIALS

Paper and pencils.
Craygnang or markers
for illpgtrating
story.  Sclence
firtion SEOFY.

RATIOWALE

There is a JEF
tradition of
devoting the
last session of
& mini-course Eo
celakrating.

< ACTIVITY
=
Z

A% A proup, write and illus-

fl- trate a scigner Fickion sLory
about the ocean 100 years from

How., What creatures wildl liye in
Who will travel on it? how? What
color will 1t he?
rigs, if they still exist,
Will there be swimming?

Fead a brief science fictian

story 1f the students need inspir-
ation.

ACTIVITY

theme4

Celebrate the end of the

[(f mini-course by reviewing what

yvou have learned and having
a2 fatewell party. You could show
a film, restage a dehate for
visitors, or dramatize your
srience [ictiom story.

¥hat will the oil
look like?®

ADDLITIONAL SUGGESTIONSG:

Study an ocean issue on the
ballet. Leook at advertisements
for both sides. How arc 1ssues
s01d? Write and draw a TV com-
mercial advertising the group's
apinign about the ocean. Can
you alsa write one that makes
undesitable something that you
really think is desirable?

Ta aid in understanding the dis-
pute over the 200 wmile 1imit,
use chalk or string to draw an
equal amount of space around
each child's desk. What happens
to the people on the edges? 1In
the middle? How are [ights
zettled where the ""districts"
overlap?

As @ group, write 3 letter
exprassipng your 2pinion in the
tuna-porpoise controversy. Send
It to & legislator or consearvationm
group of your choice.

a9
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SPANISH VOCABULARY

THEME 1

whale L halleng
Eish gl ned, beseoado
ey L ronment gl ambientr
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ouean €1 aodano

migration la migrzcifn
Lo Write poetry eroribiy poeeic

ecological mobile

TTIEME 2
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mytholopy o mizalogia
shipbuiiding la sowstruccicw da baro
tales of monsters Loa curntse de mow
folklare and the sea g folkiope! i
feakdad L trod
del mop
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THEME 3

adaptation la adantgodon

r
]

marine biclogy ta hiclogia maring

animal architecture la arouitectura

animol
hature's desipn tes dizanos de i
Mzturalaran
poison el vrnrng

camouflage gl camuflaje, ww Jdiefragafn}
digfrazoriverh)
-
tentacles Lo fentooulco

paddle-shaped legs log pataa gomo remed

oCtOopLUs gl pulpo

renguin el pinghing

spiral eApiral fadjective)

snall shell e nonefla del caragasl

ayuaTium el aayario

VOCABULARIO ESPANOL

THEMT. 4

oceanograph

ilaw of thre

tuna-porporse dehate

SEeawyad g
fond chain
web of 17 fe

0il rigs
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