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INTRODUCTION

4'] le I lb Il/lb IDE.N BMK ABDAL]T7

'I'his i s a resource book of iDeas t.o
hei p ya» make m;ir ino stud ies more ? iveEy anil,
hvpvfully, mare involving to your students.
I t of fe rs theor i.es to consider, suggestions
for clas sraom act ivi t ies anil, we t i-ust.,
c' .llu»gl'i o f a s amp ling to prompt you ta wan t.
ta s]>are tl>e wani]L'rs i!f l he ocean. «ith your
s t a<lent s- - even. if t]rat means h~v iriL, t o de-
veE a]~ your o~r> lesson plans.

I'HE BASIC Cl]RRTCULAR I']GEMS.WORK

Iri't nn
lesson plan
di sc i pE inar
>. i;> i'.hn r

ex ist ing cl
ne«class,
I o on4;<iL
The. t hi.ill<'.s

tionally there are»o pep-
in this bonk. With a. niu

y a]!proach it not only all
integrate ne» material i et
;>s c, or i]T';iw»p;< complete
it also c»cauragrc the its

his her own voyage of ;li
~ou wil j. f.ind here sha»l il

deve l ape 0
lti-

o«s the
0 an

ly
t rue tar

Acr!very,
tug

your trhag r llew t. lan ill cl i rect son s t ha t t > t t]l.e
needs. of your par rcuE ar audxerrce.
cow jrjnctioz w i th this Marina. Std!iiies Ir3ea
Book, yolk may want to ~>u rchas e the Supp l em<'.e-
t@.r]' Marine Edcioat.i ari C:urriculvm Gviile for
gra J.es K-6  "h'ct anil Wi 1 l"! al sa developed
by the U. S, C, Sea Grant I'rogram. The "h'et
arlil W i l i]" guide, in ]>oth Spanish an~i I'.vgl ish,
contains more structured lesson plans
coraplemer>tv. T'y to the i8cas anJ. act ivit ice
pri:cr.nteil in this Idea |took.

his r j ne etuc at ion i s limed l ed i',in
Uacanven.t iona1 way iver this hook. hliist
mar in@ c»rr i.cula are anchored ta topi os
>iicIi as t]re iIensi ty i!f ceo water  zs <lr tL r-
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v l inity and pressure!,
n. oceanographic.
af new fisheries
af wind cvrreI1ts, and
may arise i<i you'd

with such weighty
vo«r students'

mine c] by
the capac
vessels,
rCSou.rC.ac

sa an. T

c.l a s s, bU
m8.t ters w

interest

t e mp v. r v. l v r c.,
ities af nader
the Jz.scavery

the effects
hese subjects
t startinp out
i 1 1 saon s ink

Instead, we will a.pproach ma.rine
sc i enci's by Lha «ay of the hvmanit ies and
sacial sc ice>ces, an~1 l!y 4'ay  if brow~' bio-
logical and ecological principles that ai e
demons t ra t ed in. the s ea.

The circl e at the l eft i s a nailql
possible 1 inks bets eeri var i aus d i sc ip 1 i nes
«nc] the Sc.a, You can gu around the circle
in o' i t.]Le r J. i roc't 1 Qn, or c r'os '3 ave.'r to Cb<'
ether side at ariy pairit. Between the dis-
c. ipl i nes a re l i s t ed s arne un i f ying t hemes.

li the model look» too much like same
4c'd j < Va], iilo<lk S var. lan Of coSmic Organ i za-
t ion, consider the fal ] awing

Suppose ycu were an ] n.glish major and
hlelvi l le c]c.vvt t o. > ov ~ovid probably

ciiaase ta enter the circ] e at /.IT].RATlIR].

move either clockwise or c aunt ere?ack-
wise. AS tl e CE~SS re~c] Selections frrirn
.«nb i .chirk  or saw a f i] m or 1 istened ta the
pa s s ag e s rec o r8e3 by He s t on, Du l 1 e a., and
l~ose!, thc ~tti�c.nts mighl' boccinv. inLe res te�
in whal ing ar shipbuilding as part af aur
nation's history. AT1 extet1s ion. intc history
m i gh t. ~i J. so came'. by ~ v.y of reacling Lhc.
b ilil ical story af,lanah ar myt]1s ahaut the
crea.t ian of the world. Suddenly the class
could hc t.elk i»g v.hvut ALlaT>K i 8 a4.d a r
the. oi i as aiiaut rant.ine >to] 6! i ft Fram

there students can lea.p across the circle

and study an.thrapalagy  isla.nd cul tures, i ar
example! and maybe read the student ' s version
of .' g v,' ' '. r  '.

Bibliography.c inforrna.tion. is provided at
l.he end oi the book . Se e Pe < er'e.-.' 'e a .

Ori the a tl>e1 liana, ]!e rh a]!s the s tuilan   s '
interest is in. the act af going ta sea itsel f--
i n exiilorv.l iOn. m>c] acquisi Lion vf new territary,
which seem inevi tal!ly to l cad ta conf] i q.ts
about ownership, includirig current a.rguments
abaut f ishing r ight.s aT«l «ho owns the niddle
of the uc.ear.. 8y now they' re se11 into
pal i t ics, and. tlie tCarhqr iiii ght. ~ant. Lo in-
corporate issues bei.»g dehateJ. at I.aw o5 tl<.
Sc.a conferences.

Even the mast super f ici al ex]!l ara t. 1 an.
of l~~ ~nc] the sea «ill lead to weighty
questi an@ atiout L»il i >'j ilcial f ree~vm versus
group benefit and cooperation versu»
t itive.- -which are the very themes tal keil
about i», for c.xv.miile, Wil sun's uc el -.~'?: .:i.
Study about the web af ] i fe ancl the neces-
Sary ra?e of each argat1ism in nature mi ght
inc]sire a. dj g rase i on j iito the roles ai
children it1 t'arni l ies anJ, fami1 i os i i suc iety
 skipping aver the DESLGN azaa!

In anather class rrioai, t.hc sludy ol
sociabiology might lead ta an awai enemas i!f
de» i gn in isa Lure- -of f arm and f unc t ion an J.
its relatianshifi to, for c.xwmple, the pat-
te ms us ed t a des ign hou s e s, ar iIia ybe Lo
campe r i Son of arch i tee tura 1 sty l. es at sea
creatures avD dna»,

Dy e i t]ier rout», the class is 1 e' to
«ou» i.der cultul'c's ali l th '. I r s l yles, arti!'act ~,
and means af i.'<pre.ss in@ theirs elves. Tllat.
Lvpic is in. turn a 1>rane'.h i!f psychulogy,





lioM T� VbE TfII S l Ore nOOV,

A WllAl.F. '�F A GOOLi' TIMF.THtME 1:

TI [EME XVr~lS,, ~rONSTERS, Am
h hkiNERs

l JNS AND FINIAI 5i'l3 E~lE 3:

Tl l Eb[E 4 '.

The Mari»c SLufl ies Idea Book i ~ Jivifled
i o to four ttteince:

A st'.ugly ol the his tory,
1iteraLure, palities, an-
t hrapo l agy, e i,.vnvmic s, art
v.nd mus ic of wha I i ri g .

A series of I.c.>sons an the
mythalogy, hi @to ey, fulk-
Iof <, archaeology, acrid cul-
tura 1 an t hrapo 1 a ey a f t ll>o
scil .

A study aC nature's ar«hi-
teci»r~i patte.ms as evi-
denced by marine ere.atures,
i nc iud in' b i a l ag i ca 1 afIsp-
tation avf] its rale in
c.volutian.

series at act i,v i t.its on
the pa1 i t ic s, l aw, anfl
eca J <ih,y of the sea.

l'ash vf the I aur thence is dividefl iT>t a
l0 a-tivi ty sectivn.s, anJ ea.ch scf.t ion. is
limni lt a.round a tapis relatet' to t!ie <antral
theii>e. Whc n writing 1eSSf!n plans far yn»r
«la.ss, you inay wish ta stick to one theme anf1
caTi fl»f. t the ac t ivi tv c i'<. L i eris in a ri'e r f rum
one ta l 0, oi you may incorpora Lu topics aitll
vctivit ies fram other themes. Ya»;ire en-
cov L aged ta work froqi yvur past ex}>iriences,
util iz,iug existirig teaching aids when. ever
possibl e, ta L i; ansmit the rra i nho~ f:f ways th~'.
oi-.eon tauc]ies us sl l,

4nd dao't. forget that you have the
option af stit..kirhg «ith Iust arie p;~rt ci a.
theme. We' re nat t.i yirhg ta "cover tlio
mate r i.a.l" or "do" t he oc ear! . As one poet
pointed out, thf:re is danger in i.l>a trivial,
or>f.c;-over- l ight I!' a~>prve ch . '"A tas t<. f i! r
poet ry, a taste I'ar ecol ogy, a taste f «r
videotape, a L,< s t e i or 1 i ta«f8 pv pe r, a.dJ.ed
up, gives a tax tv f ur rant annes s anfl f rag.-
4>c mt' t ion.. " �.apa te, p, 574!

A WORD ADOllT FILLL" I'RI PS

You won't finJ a trip to the tide-
poals ar a. harbor cruise among the suggest-
ed a ativit ies liei-a.use, Ear mariy schools,
such a vi s i t wau 1 d be L> i;~ r ?y izpos s i b] < Lo
a.rrange Hci ever, an excursi arL ta a. marine-
relsted E'acil itp' or Lo the beach i..;«i be a key
experience,.e far your stuJ.e»ts. Inquire in
your a rea far mar j.<>v nu s eums, res i,'arch
vers~'.ls, science centers, «tc., i.high insight
be of in' f rest to your stu lefiL's, An
«x3zple Kaul il be Lv vI.s Et a part fee<.il sty ta
see ho~ parts a.re run af>,l their impact ~!n the
enviz arisen t a nd an auz 1 i ves,
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Consider, fr ~ exairipla, t'a sk i 1 !.i v~eJ
by liavple in mar:t irii<. ri,. :vp,it ians. Pny les-
sais s yau ca n p l v n the t wau l d t earl's Lha se s k i l l ~
would he hei]!fthm] Lo the naxt gcnei at i oTi,
I[i'~ e are a <ew:

l. Tak ing a r .presentat ive sam!!l . aiicl
counting tlute r <iaib er v t a rg a.nisi'-. or
iiivasvring the pal liita»t.i foun<i ir it.

Athels Lan. Syi l Lzv s
F'~ther of Bea Grarvt.

As nearly eve ry «cevnai.raphic cisrricu
lum gui ~le points aut, tl>e ewrLh is nearly
three- f'oLirthc cvvc.re.d viih water, ca it
he.hovvr..s us ta knaw ii are a brut the ac ca~is
tl>at c»r«iunr3 us. hlast af Thi g<iii!es also
pairit aut that rvr J.;end resaurcec a~i. di-ind-
i in', tha t amer ica. liat i'.xp;~n leal seawaril 20A
exiles, aiiD t.ha t. we need ta act. ilvickly to
pi..iLi.ct anJ, conserve thi. not ian' s marine
re c ass roc s,

I'or ha ps an equal l y go~id argument coul:f
be made for Leaching about thi. ~!ai;;~n because
it praviJ.ec. a. i»~t.vr;~1 arena for leo rishi iL
ri i»y of. the. enr ichi»g i ~lr.~~ people need ta
know aha»t;~» a;arly in l ife as p~'isihle. The
vcean is pa> t nf ~.ur history; it p!ov id',s
Themes and syml!ol c fax' ~ivr literature MnsL
phy~ i <-.z l and biological pr inc i ples are J.eai-
onst! at@if i a  he acea.ns, anJ. na»y ii!<-.i a-
lai, ica.l ones as wel1, Ke can use the n~..~.an.
t ~i st very math, reaJ in', f~	k lv, music, anil
ce r L;~ i.niy gaol it ical sc ience aTi.d internet ian.al
relation~

fhu~ yav have the a]!port»Tii t v tv
PdLcat.e cli.i. l dr «n ahaiit ~<'.ai  I h ing i ou care
«haut--tlute acean--ivh i ia te;iching them same
~ ider zdeas anJ skil l c thaL i-ill cane in
li Lll' y;3s they car tinue the i r «;>ciaat ian.

Mapping, inc]. vding wapping hy s;!tc J 1 it e.

3 T~lr Ti{.i f ication ai i'ish anD ~i'. i;inimal s.

Box t ~is,ins]-. ip.

llrawing u]! hypothec'.iv.;:rid testine, tllc'ill;
i, i,;isaertazning tl>e ar i g i.n and can-
t ra l af ha rrif «1 e f  luen.t s.

b. Dipl aii>a t i@ h;in<l 1 iri.g a i.' J. is,rute

7, Wi. iLing, hath scie»tif ii' en8 i.ruat ive,
as wel l ac pt «posal s i.'ar fLi.i>ili ~>g
reparts af res»].t.i.

8. Photography,

Pvblic spea.king.

l 0 . D e s i gn i n g e n g, i nii'. r i n. g me t h a J. s f a r
snv.»<l use ai the octa»s' resaurces

t l. l.acating and i~i,.;aint in' hzstaric ~i»~lar-
4:iter ruin.s.

l,'. Pre 'ict ing i.onseq»c.rites and frit<i.r  .
]>aLLe ms; a devising povi�rnrienta 1 boJi ac
o f p r L  l I c. L i. on ~ .

I-a i. the teacher the li<nvfit s oi teach> ing
a mar i c>~, s tudies c la ss arL lllilc].. the sane as



fai t]io i retie.'ents, the caisrsL' ~irovih'.t
ap~ivrtunit t L s 'l u learn al.<~<it the aces» in an
ere i Ling, "hen~!s - un" way u»h inhere J hy
narra«, r3isc ipl i»L- vriented. a[!l~rv;~ch. Tnt'.r-
woven i» v;cc.h theme a ru concepts gTLR ini'arma-
Livn that ai ll chal lengL' yvur curios i Cy and
intel lect. Telic.hvrs anJ stu~lenL s are 1.oth
exp/ orurs in a J.amain «here nature. reward.s
creative advptabiI ity

W[IAT 4'II.L Tl/E STLIAI."Al'5 BE ABI.I. To DO'.

One af t.he necessiti es in. modern e~!»-
cat ian is art ic<sl at in@ yaur behavioral gaa.l s--
the thing» you expect t.hv learner ta bu able
to ala af.ter yoi~ have ta.ught the course. A»
you ga ai, ong, try ta a~id object ives t.<> the
list'.i bela«'.

['he a.ctivities in this Idea Baak are
des i gTiod to help L 1 i'.ment ary gati>jent,s,

l Examine and c:route artistic and literary
warL» in whic]i th» ocean ant. i ts c.reatures
a re the theme.

Ident i Fy prablens in th< na,rine env i rvn-
ment anJ. originate passible ialutians

3. l.onDuc t researc]i into o;crine tapic»
abaut w]tich Lhu students a r<. curious.

TdeLit.ity;>nd de~crihi'. hiulagical a'lal~-
tat ians that can.tzihute tA the survival
~!f marine arpent. i sms; cl ass i fy i~at.Lares hy
ii'h i ch n;>ture des i gn~ mz rine azgani sm$,

5 l<u}a te, dramot i- ., ur il?ustrate sa:iiv v~
the oem~» ic. tales, myth», puems, and sarge
which are ]>art. uf our cul ttir~ I hist ary.

6. Demonstrate the ability Lv L;eke actian

Dn oc ea n carl »urva.t 1 hr', i 5 sue s
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-- Ha.tch constantly for books, films,
posters, magazine articles and even adver-
tiserna>l.ts abaut the ocean. As reia.tive'
and friends to save ma.gazines with «v.ter-
relaied articles.

Here is a partial list af publicat.iaiiq
to watch for;

Current
Discover
Dive
 'l.0

I n te ma ti oval I i l d] i f e
National Ueograph ic
Naticnal Mil.dlife
Natural History
Ocean 7ilgvstry
Ocean 'World
Oceans

Start your study of the oceans hy prepar i n.g
jaurnals tar not.ing ideas ar notebooks for col-
lecting n.ewspaper and magaz i>i.e attic ! es,

l l oc t. i on i s impvr tant because no
includes all af the informat io»
to U s e . l. X yau and the students
ehaa k ta ge th o r, yov. w z 1l be adding
tudie.s legacy tltat can he passed

classes,

Bring in. current newspapers a~>D maga". in<s,
Break inta smail groups and 1 ac k thrau0,h the
paria9i cals ~ i th o»e primary question in

Vetch televisian listings. far
shows an. mar i ne subjects . You w i l 1 f ind
everything frcm Cau.steau speciale to aid
Erral Flynn movies such as The Sea Hawk,

| I y .«~h
shows ar pass ihly arrange to have vi~lea-
ta[>cs of the programs shown in class.

Try ta set imp an mquariulD in t.he
cl assrovrn. Approval i s sometimes diFf icu] t.
because an aquari<im takes bath s.~!ace and
ii>vt>ey -- scarce items in most schools.
Remember the.t a f ter yau've succeed.ed in
installing the tank, yocir work ha.s a>l.ly
b c. g u n.. Ma r i n e s p e c i e s n e o d c a. r e, e v en
an haliJ.ays 7!plicate tropical i.'ish are
a pa.rt icularly ha.6 cha ic.e for classroom
aquar i um, J t dve s no t advance s t v~len t
interest in ma> inc lite to bring fish
iIito class and let them ding,

Host l il>ra> i e c, and c i ty or
cauTit.y school districts publish a list
af f ilms that ca~> be borrowed,. l.aak
for marine subj ects and. theT~ preview
the f i in& for relevancy.

Ta.ke a field trip to study t.he
acean l i rc  hand, J n c v. lif amia, wJ>a 1 e-
watc.hing, seasonal. iS a fine time ta acquaint
st valent s with bath the sea anD nile a f its
mast awesome:e rL'c i~lenLs. Ef trips off-
shore ar ta tide pools are imposs ible,
try to visit a marine evs<vm, an aquarium
ar even a 5i sh market.

Your cn

one textboak
yon rray wish
work on a not
ta a marine
to succeeding

Dccanni

> < > 4 n L. L' Ll x i, e 5 t
5c ienca 80.;

Gee Front iers
'Sea fI i ql.oTy
Sea Technology
Skin. Diver
Smithsonian

Techno E ogy I. l Lus t ra t ed
Vnd,erwater haturalict



iv zivJ. liow does the oc.eon. vtfect

your Rives 7 Iv your journal, make a
list of iDeas you t L»8 anD ttir. quest.ioLi~
that the articles raise. Many vf the
connections between> the 0<em.n and
people a,ren't obvious. For iA9'tahcv ~
whe~i you see a periume ad. you eight
Ant. 1ink it. to the whaling industry,
j.ikcwjse wit]> a, dog iood ad. It' s
also easy to over? oak weather luminaries,
tide ta.blew aaD lists of ship raaveeerts.

C:onsult the reference section
a t the bee.k o f this book. I 0 1 is ts
bvoks anil. oificer sources of i'.formation
afoot the marine world.





A WHALE OF
A GOOD TIME

A sER>Es cIF LEsKIDNs

QIII wHALE ANO wHALING

Whaling i s a» icleel theme Ear
organ.i z ing inter J.i sc i pl ill,iry se~sions.
Ci'.rta inly no discussiav. of marine hiplpgy,
1 iterature, history, or folklore is carn-
pl e t e without t h at t.oI! i c, Through
whirling, etude»ts can. examine ecpnpgjqg
 ~'C~ PPÃl~UC'~6' QO IA' !ic'sF Ihal 8ub8fi:~8eR rZrr.
e;a~i?a? 'e ~!, ci! 1 tura 1 d. i f fq rene e s  shak

'Ae �'e? ~-'" iw'tK P~r. a!.?. about?! ecology
 As>. Jkakrr her~< g i~gt r'.nr~'? 8Z�rv�'f! <7!g
M~u~ l.~ "~ e'.+LE.~'l:.~ ?~e. i', Eskl.Na ] I tc i'-
ati!re ai>cl col t»ye  ,';n h. a  e">w~a -r Hvar ae '

zz~Cr~?!, rq8t liem8tics  ' otal 0";
-:e n .~4~~> e~,~ biology  8I!M 'x~ r~4.:Ee~ mipp
f>r.'r:ir�ir 3.' 4nat n~~p ideal mgml.am !ia~d8~8~!
psycho 1 ogv M?sr~ & "v. 4r.a.> ~:;ii,','.4e l'min~
e,<' r.'.~ f.ap.: ~r-c,' r', s n d a. r t  ,'i zJ err z r.'hex K '' ~~a
,' .ue.~".ed,~nE» art.'!,

The t op ic ot' wha 1 e s anR wha l in'
ra i ses a strong ernot i ona 1 re sparse i n
msny people -- i t. i s a J.v;~Jed issue, a~J.
probahly will become more so. One side
cherges that new methods of whali»g, in-
c 1 ud i iig rvda r, he 1 i cap t e r s, end ha reloan s
with an expl<!wive charge have combined
wi th sn increase Ln the hum~a populat iav
ta cause a ~!eel ine in the wl>al e pop«let ion.
The other s i Jo orgoes that +hales prov i ~le
prot.e in that is an import ant dietary com-
ponent a I c are o f the «o rid ' s [~e aI~ l v,

One. saint~ o o f in' a @in;~ t ion aho'.ir
. whales i s the .lmv ~ i'.a ri !.e t a ce an Na c I e t y

 ACS!, «hvse aim is the "eeoc» rvvt ion,
eJucat ion no~1 p~ ate<.t i on of al 1 ma r iTio
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1 i i c, wi th spec i a i concern f a t' whales,
dolphins and porpoises," A File in
the >farina Ra~au.rce Library  SSW WA8!
cant.ains many of  he society's pub-
1 icat ioils, including a " ;ray Nihil I e
Touching Ki t,"

4.nother source is the KatiaTLal
Pieographic Hnc:katy, which include.es
excellent photagrsphs in its magazine
articles ahaut whales, 9 e~~, a.
p»h E ica t ian n f the Oceanic. Sac ie ty,
i i eq uoTi t Iv c arr i e ~ art ic 1 e s. abc ut chal c s
a»d devote<I i ts eat ire N«aber 4, 1'j77,
issue to cetacea»s,  The its«e, which
has rnanY ]ihotograpl>s, is avai l abEe in
the MRL.'J

THEME I 08.77.GTTVES

'!'he students will be able to'.

l. Distinguish the family nf whales fram
o ther eamma l s and groups a f fish.

Describe biological features af same
whales, including their >rsc of baleen.
or teeth, migration patterns, and
Commercial value  o men.

3, Ustimate the s i ze af whales relat ivy
ta at.her living and naa! i ving things
in the ca,vironvent.

4. Su@mat.iz.e a story ahovt whaEes, J.rawn
from either fa?REare ar sc i entific
l i tc Tature.

5, lh'rite letters of inquiry or opinion.
t.o whale conservation groups oy
legis.l at ors,

6. Wr i t e poet ry that. conveys the i r
perception of >hales; ill«strate
the]r work.

7. parve "scrimshaw" in the style of
T hal er8.





RAri Ovr zP
RA Tl @vier.r.

RA?'ZA2 AM

K-3

Ruxa', The Nother

Mha 1 e; f i anriei.
board and cu&r7Uts

er phatagrapha,
rlaamals of the

Ocean.

4-6

Perichley, Kilrcy
ar d the Gull:

Rcrv t pre, Ni ml
the Haters;

7'ter' Sea Mbrary,
Ha~a3.s of the

Mean.

Far l>o

use the Sea

i.a «t Clear.

demons t ra t c
gussh»~ng fea
iA hales wl'ion
other acean

lh levels,
L.ihrarv's
Vem ta

the distin-
tures pf
compared. v,ith
cT'natures.

h'ha fe behaviar wi 3 l

praba b! g gaia t "s iriR
i f ~v Jirqt

read the children

a li L of f'dc'ts,

Jr';.w cfti J drer> ' s

backs wark xafar-

ni L i.ia ~lx>.i L @ha les

inLa an appealing
La 1 

4 ACTIVITY

2
K

Rc ad F'd i th Hurd ' s
2'ne Yne~e~ Vhg < p y v a i ].�

8.ble Crom the MRl�
l3se f l anT>el cu taut s, drama.
L i zest ion or photographs to
enhance the discussion,

~ Read Nathaniel
Q Benchley ' s. s tory of

Z~Emg and Njie &zan.$.,
Di %cuss questions [.hat.
arise; i, i, what king. of'
re l at i anshi p clO the
ki I1L'.r whale and the gul 1
de veIop? Ãh 8 t ot her
mariT>e creatures help
each othi r~ See 1'heme
for some J.ascriptions
of eu .ualistic relation..

s hips.. ! liow doe s a
po8 of whales work to-
gc t.hex? Hew do wh a 1C S
commun i c a te '  See articles
iv .%.~' t~ '.~.e Vol.era..~

~ ACTIVITY

K
] la> e the s t Ldent s
s.ketch t,he sizes af
various marino

creat.iires on the p].aygrovT>d
using chalk and s. yardst ick,
mi asurivg wheel ~ nr paces.
This can hc done in. a gyrn-
nasium using p i ce.es of
s t.t in g, Shoe i 1 l us t.78 t i ons
ol' the creat.vr'es under J.is-
cussion, and whenever pos-
sible rc Iste the sizes oE
the creatures t0 who.t the
children know best -- t.hern-
selves.

~ e ~Pie& 4e~
Pmttke of ~ '.pay ~ '

Ae arL-hi tert R i' r.-harp'

Vernant has naLM

we aFCan "talk in

riumbere we can' t

ca.<@rahu:n0' ai7r~ abaci>L

sizes we cari'L

visiririi zc ." 8eizg
abie ta icrdge dietance
and estimate i ze are

mi'.fv/ ski?is iri every-
day adu/L Ji'fey, and
esse»tiai iri sare

pr vlcc-s.ians t ikc
arrhtLecLiire ai!d

dressmaking, Havinq
cpIice iaaf i'be magad-

tude af same mari ne

Jrrim<is xiii p< r ~Ape
gi vc s Led'c!r!i'a a better
I7atian af ha+ iarqr'

paean

Chalk ar a piece ref
Strf'ri9 several huri-
dred feet lnrrq; a
ltemUri ng wheel,
yardstick,pr rgQer
 ta measiIre children'e
feet!: pdper far
cal ~? a t i gvq.



I NFORMATT 0.'J FOR AL"1 I'L' ITY 3*

Sperm whales cpm&times are 60 feet
l 0<ig and we i gh ave r S 0 t ans, which
i s b i gge r t ha.n a Cre yhound bus,
1'hey charge at about 20 miles per
hour. A h]ue whale�60 Feet, 200 tons!
carl equal 33 Af riced' elephant.s, Same
wha] e a.rteries are so large that 8 chi?d
could crawl through tham.

newly hatche' l abster a! e lese t han
inch long jwhich is why so few of them
g r >w 1. l a ] n1 t a  . age., h ec v.use the y ha ve
sa many predators!

An elephant sesl might get t,o be lb
fc:et long and weigh 2~ ton.s.

Most. aetcp> air. 'th<.' si .» of d large
hun;in t ist, 'cut same gra.' ta 12 Eeet
« i t.l. < 'i a j r  . r. o t a.<.1 c s o u! c t ~ etched,

ihc gr"en moray eel is reputed ta
g "~»v sa 1nT<g as 10 feet. F'le~ [rjc
eel s ca.n be 9 feet long.

Many af these figures and. i dele were
liresen.ted, by the Aqvari «m oE Niaga> a
F a 1 1 c �, 7, ! in. i ts Tr=.sr4'.r ',".<,'s~~co<, a.n J.
,.y,J»l i an 6, Huxley in "The 4 i ~e of
Living 'lhings."

Saion + I a r f j sh g r<!w
fram arintip t.c armt
s ma 1 le r. Home h ave
arms, hu t ma s t have

to about three feet

ip, hut m05 t are
ls many as fifty
five,

j el lyf i ch has bee» found with
disc aver 7 feet across arD l8 inchec
thick, with teiltacles nve- PU fe long
1 t. weighs probably ha I f a . on, a lt! i s 'ls
bulky «s a large ho."e.

Thc largest el @phon.t could f i L i nside
a wI>ale ' s skin w i t.h room to spare top
and hot.tom.

One tiny aquas j c. animal., thr. rot i CPT,
is. s.o small t.hat it would take over a.
milliail. to weigh as y«hach a,s a bee,

~0m' trees are bigger than chal.<~ ['he
largest vl>ales weigh p>'er ZOO z.ons,
tree can weigh l00� tons,

 'i ant. squids weigh 2 or 3 tons

 .lzrns can wa igh as much as w man.

Far comparison, if you bought an Ounl p,.
of fleas, you would get over 80,000

For adDi t.ion.v,? interes t ' yau might have
noticed that all organs App.'t grow
propnrt ionately. 7 f they J.i~i, how big
waul 8 a. whale' s eye be? Use your body
to comp a rr�,

Anal.her tidbit. "Crustacea are limits~1
 in si ze! hy their habit af moult ing.

crab as b i g as a. caw would hav<. to
spend most nf i ts li fe i n retiremc.» t
growing a new a.rmalir plate." ]]ux?~y!
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1 hi s may be toa unp 1 eas ant t
1! v.t the 1 argo c t t apewa rin  ha
in human intest.ines can. be 7
--longer even than the whale
drawn.

a Mention~
t lives
0 feet lang

ya Ll .'1 d. v p
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8'Sl TF.R FA CS

E'aper, pa iris' s,
brushes, water,
L l c.A q- u J! .' 8 g.g

'rruir!q 4n cr~yr+r

vtIrcr st@a'eats iri

 -h.. c=P~ I

whales @ed aha/fgq
4ri'll rrsvlt

farcer.r Jr'.wxTizag
Fa=   he tea L-he rg,

ACTIVITY

6
Make a large paper
mural ahoi>t wlialr s
for the hall wall.

Possihle topics.

1. Wh a l i r]g 5h j p5 gnd
hi s.tory.

2, ke l at ive s i z e s and/oy
numbers of di f f'creat
whales.

Grades K-3 catsld
a.rrm ge cutout s i n
order of si:e.

 ira~lle.s 0-6 cauld make
circ?e graph show ihg

t he numbers a f wha 1 e s.
iri variaiis Categories.

3. Prod.i.set s we gE:t fram
whales  saap, Fart i l i:ers,
edihla a i l.' for margarine,
i ~ik, a nd Eaai] for h<imari s
a.riJ. i>e t sl,

[!earn;i.iing ni.inhere a f
«ha le' i.e, «hie h aries
ii;I.ue vera-k i ] ii q»nt.aS.
now'. A l de r s ted ent s cubi!] d
~ a t I «late p<. ~ c.c nt;ages af
wl:al e c hafare and. aft <. r
ci>Tran . wing.if ing methods
c aiil<. i lit 0 I.I5< .

5. Map a f nigrat inrun,



RAT'IOWA LA' RatlOs wm

5'ATERTCIL5

Caro'beard LarC08,

Other re ~ erie 2.s

@affable:, ~ i f.RTgL:-.

Zxa-t~t Fatt ef a

pzesentatian-
whethez te3r. v'siort

shaw, puppet ahov,
vr atter t7ieatricaI

arm--Ferjuires riot
atoll.y i zifcrma[.3 ve
c-aatenL, hut a? sa

ciraanfzer! RI7a

captivate:ing ~Crtic-
Iure. 2'his

a c'C2. vl L v priv I d p.s
prBCtlvc' ia
Z hovqll C  Lrl pi alt-
niiig aad p'easure
i. n s r:ccess f vi

pCZl vzT.ance .

~~ ACTIVITY

Abater the children have
acq»iree ~ome basic
kn.owl e dgc about whales,

p la.n ~nd put an a "te 1 c v i s ion
~how" about whal e~ artd whalirtg.
Lining a large car J.beard csrtart
as the set, you. can Ltse puppet.-
type characters, ask question.s
Of a panel of wha] L'rs, or
J.es i gn any other l'ararat you
choose Tf tile performance
goes we11, inv i te allo ther
group of children in ta watch,

Kol'E: Chil dry Tt w i th
t i m i   t. 8 experien.ce i» fartL any
pl;>y will prohahlv' rived mare
aclitl t help to argani e and
put on thL i t show,

~~ ACTIVITY

K
'h'r i '. r l>oel t v ahou't
whales, Nhi le writ-
ing, l i stan ta

+>e' i'4'$'b~ii'K ~+i~L ' c.'.
t' '. t A t'i'l i r>g a i wha l e sollll J 8
You wi11 px oyably have to
t ranser i h e whti t ytnin ga r
alt i l Dred say - - p< rhail~
while warkirig tapether
to c.re a t e v proup poe n,

!'Qu h&ve never ex-
per i ence'. p ae try wr i t ing,
ref'er to the vates irt the
NRL entitling "Qrt writing
T'oetry with ~hil~lren, '

Make 8 book of the
whale poems, atld illustrate
lL hith hoth oripinal Draw-
itlg~ and maga-ine clippings
Sham, early whale. paintings
irtcludirtg some di,sastervc<s
cn.coun. ters while c haling,

Vse referenct'. mater-
i aJ s fram the MBL' !ice='m.v<

G'eog~h~e a r t ingle s, L'a 0 st e au ' s
,l.c: ~ !i !+

and 4]cintyre's It'.in�' ir
Vg+r.r a,

One i"nasa~ whig
paetrv .g~<�rg have
a palace iz Lhe cur-
ziml Wr iS CKaC iC

is able ta turn try
use those mgsteri-

avs, groCCsr~ue,
creepv, r'rr'puce vie'z,

i ri desceli e expez�
6.ncaa:S which the

child gree.roily
fer~2s he had bett:er

Jc.avail 0<ttside the

achoa l r.'ar?r, but
ah~eh obeah s's h>r

Rim zc'b his a8teii-

t ieri."  Cup,iCe,
page 331 J

Paper aed ~veils
az pc ns, r~oZrJ gr
tape of wha?e
$'Oultds, recorder, ex-
~it'P!<S <if ~eerie abvvt
whales, md pic-
tvMS af @ha Tea.
C'rayrins gr
c'harvaa2., g2. ve,
a nP Stzi ey ar
brass fasts zc.rs

faz bitidizg pcefry
Wa JtS,

17



JUI TZ DiV A CF. Rpi'r2 gÃp~~ ACTIVITY ~~ ACTIVITY
V-3

Che @ay ta learn
almost whales ie tc!

hear talLS <hiah

have been passed
de ia thase

c- Ii ! t iix<S that depend
far surv/Vaj Upm
the sea 2n ad<!i-

tiar:. tc mari ne ed-

vci~ t 4 aa, thi s
a~t>vICq QivL's praa-
tice ia lightening
ta and fa22aving Lhe
~equentih' na ian af
n stary, vhiL-h aw
CSMntial 2.angus.ge
skills

4-6

+h c&ll'Q h giIJP?ng
et~laenCS Chn c'xper-
ience scare af the

p!ensures and
problem~ 8zcoerrtermJ
an +ha!: r g vegan J s.
They ail.I ccncur-
redCJq bC  k va'O~~irry
t,Hei r abilftq ter
plea Mead and ta
~Ol vc' prab2evts
are s>.a vely

AATEsr I azS

K-3

Fel L L!itnets, fe1 5

baze d, beak nf
sLari es.

d-6

+>~lvoilrA ed t tour, beaks
f ar in f~>re t i az, aza'
ia rap" r' f desi rca'-

~ lls ing fe Lt cutouts, re-
Q tell an ald whaling

story, such as a. a:crsian
o C the Jc n ah eyt l>, in whic b
t.hc hera is swallowcdhy
wha.l e, Cine pas s ib i 1 i ty i s
"In.s i de the Monster, "
sec.an.d-century story in A.
C'm-'z'.cn,x a.I' he. ma'am's  in
the MRt.!,

You could also rea<1
J<abert McClaikey's book
B~" L Lc '; Bee; Vates ~v

mOde Tn day ver s ion a f tlirt
J an ah my I.h,

Using an ald refr i.-

4 ger,star carton ar
arran geIrent of de.sks,

re c re a.t e a wha 1 i ng voyage,
trying to he as authentic
as possit~le, Assign roles:
h arpoanez, f i r c t Inat.a,
capt' in, oook, and others.
5o lee p roh1enIs L'.h a t a r i se .
what ta ev.t and wear, ha4,
tc navi gate., hvw ta ki ll the
whale, and sa on. !lse props
SuI!i aS paper- t Owe 1 � r all
te les ape s.

ilI'TO are some ins trill-
ionss from "Tall Ships". Mix
plaster o5 paris g»d put
inch in the bottom af a paper "
cup. After about five min-
 utes, put a straw in the
pie.s ter to make a hal e.
Re>ai'e and let dry ten mere
minutes. Use a na i l.
sc. r'atch a picture tnt a th e
plaster of pRris Risc. Hang
with yarn nr stri.ng ii desired.

SAX'ZRIAM

Shel photographs and.

K drnwin.gs o5 eyanIp> ag
of scrimshaw. Make

scrimshaw using clay for K-a
anD soap or pla.ster c f pari s
f ar gra~]e q 4 -6.

You can use the time
while the pl as t,or af paris
i e setting ta shnw i l]ut-
tra' i vT>s ol scrimshaw anD
tell something abvut its
08e'5 .

Hhi le the ct> i 1:iran
a.re carvirig, you might >an.t
to rea8. then a story from

a>e �"~avI t.he Za.ao  MRLl,
1'here a.re al sc ct.oi iI, i ~hoI.It
v ha.l e s aI d l.qk i IIas iT

0> V.e'. 3'.rr.,>e.w. Fr..--:,  .1.8pt p r 1 l.,

A auJtrIrc. ' s pre

work Often tells

us s gmt dc~zl.

abave iLs ~pie.
2'his i~ ~tr <ir af baLL

the etchizq a'gee

vhs2 er~  ec ri msha «!
and the car v!nq dcnc
LLJ gskirms'. 2'he

experience af trek'ng
s =ri mshew, ei the r
Usefu? tacks cr

fetishes, wi!J

rhaps give s
.ttar feeT far t&
ae af,'z fr' a~ .cm

aa' ia an Zskirre

V ~ J. l ilgwu' ~

Plaster @if par/g,
c lay c'r sc'zp ~ Rails
fVr cr.r ~tahiay, baaks
far stcries, sad

! liras re .cns cf

seri mshav



- ] .;1 I

iver t i~.]e
 irear-

at locates

inter-
reve» t

DiscUss
is

R4 2'ZOtFAC.E

PfAT'ZR2'Af r

There is a PEP

tradition af

dqvati ng the
last sessian of a
mini -eever sC.

L-eiehration, in-

c2.ua'inq havirlq
a party and
revievinq what

haS been LearJ'lc d,

r-3

Photographs pr
i~remi mes. Cara-
t ri>, c rayon',
sti sears, st ri ng,
dna dave-'s ar

hanger~.

Il

-6l
t

students
tsar.nt~tion

iniarm a

of children
suLc in,

ences. ln-

s of Alas-
' t hi. Jap a-
s 't Il os c' o f

t ion arga-

you Tl ge
 V,-3!
wh~lin
c lu ]»
kan I:.;

nese a

wh;l. ! c
rli zest i

?t is <lever ta eai ly
i.o a f. 8 r i. g ~ ~ rg ! ng
tha t pica siira5!c.
cold-resU?ts after

reqiiiri' .~i.- mori,
theory arid

se! > t i mnt.

d-6

ArtiLIc e, l~RS,
pa~r arid ~nci Js,
ar, I saba.~p.

~ ACTIVITY

Ta i oc re vse pubI i c
awareness of whales,
make. an ecolag i ce.l

mobile ta Iisng in the
school hallway ar office.
IIse cit.]ier pictures af
whales cut out' af mag-
azi>leg, or have the child-
ren color M.d cut aut
mimeographed J.rawings,
For information an. mahi!e
making see.

A~1.e 4 A, t~;HP~gB
Jaime l 970, pp. l 4- 16
Ja~iiarv l97l, pp. 2l]-Zl
april E972, pp, 32-35

? ear4~r~ Feeep .i~7 '%~Mmn
Fpr ing l 972, pp, 134-41

I,ync.h, John, a~ ea make
.Sa?. e~  N, Y,, Viking Pres

~ie the
lan a pr
hat wil 1
r g i oilp
ahaut is

g confer
the vie»
k ima s an

wel? a

l,. lnS el v8
ans.

ln tll.e b ] uL ] anil.'.

i'a l her tlute ra i s a
vn the efforts of
pea.cc. ~ ~i group th
wlta 1 in.g sh ill s anLI
oecfes ta try to p
w ll a I e > J, g.  ~ I h t e r .
wliethe r such ac  i

beneficial or not.

Write a graup letter
ta a politic.ian or conser-
vat ion. organi zatiov stBt ing
your opinions,

Play recordings of
rock sqngs whose theme is
the fate of wha?es.

~ ACTIVITY

Cc]ebx'ste the end of
yaur le]ni-Caurse by
hiving a whale of a

goad l. i ee. You cauld Shaw
a whale movie or have a ship-
basr8 part>' with pun.ch ahd
coakies and tel,cs tal ~i al 1
around. Thi» might he a
goa8 t,imC to liiake up 8 &tory
abaft whales raved-rahin
<tyle, with each child add-
ing a scntenc» or two
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MYTHS
MONSTERS

8z MARINERS

Une af the mas C enjoyable fac.ets af
study about the sea is its historic.s? and
folk]aric elements--the myths that grew up
around it, the taleS af mans ters that have
been ssid to inhabit it, the voyages of
people upon it, and the influence it has
had on the lives of peoples who have
chas en to dwell b es. i de i t,

There are sevex'sl directions you can
take im teaching abou.t those elements.
E'ou might choose to facus al! of your
s e s s ious am., f 0 r exampl e, Cireek my ths ab out
the sea, If your interest is primarily in
sailing, you cauld expand the shipbuildirl.g
sessions . 4'ha t wi 1 1 prob ab ly happen in.
either case is that you will bump into areas
addressed in other activities suggested
here, For instance, any thorough sttsdy af

A SERIES CIN THE PIYTHI3LQGY,
HLSTDRY, ARCkAEOLOGY, FOLKLORE,

AND ANTHROPI3LDGY QF THE SEA

Creek mythology contains within. it a study
af vehicles for sea transport, motives for
going to sea, tales of the mans ters encau~>-
tex'ed there, and sa an.

Vnderlying this whole theme, tliaugh
ment ironed expl i c it ly, is cans ider at i on

of thC Sea aS symbol: t.O same people it
is dangerauS and fOrbidding, to others,
nurtux'ing and soothing.

Inc luded in this t.heee i s s l es s on on
what sinks and floats, or the hest. sic.terivls
amd shapes. ta elioose when building a ship.
His ta ri cal ly, however, th er e i s nueh mo re
to f eorm. about ships tham. s imp?y the mate-
rials ot whi Ch they are bOSt constructed.
You cauld conduct ten sessions On naval
history. As Sir Hialter Ral ei gl> rema.rked



ala.yb
p l an.s und
tlirt' Sod d
wx ate in
nothing i
imp rpl~ab l.

Sollrces 0 f 1» f9 »ala t l  !n

Since this theme is taa broad. ta be
mumm;>ri~ed here, included below is a list
af sane rete! en'-.n «vrks in the MRi.

".r..r.r Vn+r.v Ai"rhaen.',,;r,  Bassl

Fo ki~~; ~Jr-6 b~: Ge'.6,  Beck J
6.

An~l i a tape o$ folk lor i~t Horace Beck
speaking an National Pvhl ie Radio

[;1].c - t ra i '.7 i lit i  !n n f I  i L.h8rd
Caldwell talksn. about Greek mythos ngy
:hand the ~e a.

"Ships Through the ages"  part oi.' the
Delaware cvrrii.«turn,l

"Ta 1 1 . hl.!'.s  vct Iv!.t RUE fo1 y Pung
chil.dren!

Various baaks an naval history

'7 g

Hbout the
cprqma.nDs
the r i c!>e
the world
t.liat is s
Theme

on peap le
Captain

irnportwice of the sea. "'Whoever
the t l a~'e Ot flic «arid commands
s o f the worl ~l, a»ci cvn 8 equen t ly

itself." Xany people think
till trve, a~ we «i3.l see in
Yp<s might also choose to focus
such as Sir Francis 7!rake,

oak, I ozd ice 1san, and  .o 1 viTibu.s,

e you sho<sld co»s i<le r yvur lesson.
er this theme as being s ie i ] ar tv
ifa.irs about «hich Lard Nelson
the 1'ir+vr g. " E n 8< 8 a f f v.irs,
s impassible and. nntli i ng

Till;I'll. 2 OBJEC'I 1VES

I'he s tureen.t wi 11 ]iq~ ab l o t o

Tel i a myth, KegenJ., ar ta?e aha<st tlie
sea.

Discuss and Braw sea monsters, based an
historicaI rL'polt9  >r imagin8tipp..

3. Locate anD react i»format.~o» abovt the
historical sea.

Perform a drvmati:atian al' a sea
1 egen~i

Demonstrate k»p«ledge pf the principles
of shipbuilding, including @tati»g
wlii <.h ob j e c t s in a given as sar tmen t
wi l i s i>l.k or f Lout, predicting the
flotation patent ial pf plater i mls i i ~ h
which he or she Judas nqt e ape r i men t e d,
and ./ra«'i.»g the shape for a. boat that
wil l float tl>e best a,ld <.vrrv the most
cdrgo.

Dra«gene ra 1 i z at ians f'rom s econ~1-ha» <E
ahservat'. Lp<i vf life on a Saith Seas
island..
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MZ'Ekl RL5'

~t of ~the,

4-6

S2.i des, tape,
reCerd'ez., arid

pr 0 j et: tor.

~~ ACTIVITY

your owr> words re-
K-6 te I 1 a myth or fai ry

tale about the sea
 myths and t sle s ava i 1 @bi e
in the MRK!, Tal L about
my ths iv genera 1, and. v s a
group make Up 8 story to
explain some ocean phenom-
enon i.e., why the ocean is
blue, why iz it salty, or
what makes waves! .

For infarmat.ii!n ~ read
th< transcri ~it  availah li. in
the MAL! of Associate Pro-
fessor Ri chard Caldwell tel-
1 ing Greek myths abau.t the
sea to a group Df students ~

C ive e ach s t udent a
chance to practm.ce telling
a myth aboo.t the sea to
ana the r ch i 1 J, who then. te 1 i s
it ta an other. That. shoUld
provide a gooier example af ho»
staries get distorted in. a
culture whose his tory is
transmitted are.lly.

Consider such que~t.ions
ss: "What are myths? itchy do
people dream vp strange
c re a t ures'7 How are myth ical
mons te rs s i' i 1 ar t a thas e
people believe i~ today'"

the Germyri poet
SCfd J.ter prate,

neeper reemirig
repaid'ee in the
fairy talkee to! 0
ta me dn aery chil'd-
hood than 2n the
truth that XV
taught bq life.
When such tales

aad @@Chal are about
the see, Chey ccm-
trlbvte rot o>Iy ta
a chal!.d's ega develop-
ment, bet also ta hie
or her krmwMdge of
the ocean.
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'M TIOVALK'
RAY20,vjj zr.

MArZmr
A'A PERI/ ~

Cur cu1 turvy hia-

ta ry 'rial u deS ts2. es
About sea mc!isotere

a!!8 qhost ships.
Ch' address are fas-

c-isa tea v3 t,'i 4hase

tripl .S, ~s ve2l
wi LA ms b c;res t ures

in the aceari t!'Vt
cari stiag, bite,
c'rippie, ar ki2.2
d pezsaa ~ rf wa
are ta believe

Br~a aeNr.lheim,
euhhar af 'The Uses

of Eechaatmerit,
=hi? dred hv<rla'

m' moan hea3 sh-

ier if we gave
them rare o!!par-
Cvnities Ca dea3

b~g 4'a4' vf fictiari
w!th thase

XanLaSics.

B~nk,. a f i e geaa s'
avd L' a i'cps ~iMu L

see mans 2 e r-.

Orww ir gs, pa iz t irrqs
ard oihrr il?us-

Cratiars of .cc v

ri.c I'-<'.rs, Danger aud
Se a cre a t.xi f os,

~~ ACTIVE'Y

K
Prepare; yoursel f by
7evIirig I/a rs<e ]3eck's
f.  .~ m: r.:: .'i 5'ea, pp.

254ff . I'ava i lab/.e in the MRL! .
Di t.t,o and reaD together a.
tale al!alit krawen l.he Scan-
dinavian. sLa rianster!, the
Lpcb [ e ss ma»ster, Resinic,
or other sea monsters,
IliscUss the evidence t.liat
sea inp~isters ex i c <,

Kith older chil~iree.,
LIis«.us~ illusion», a.nJ. haw
we ter!~ to see what ~'a expect
 ar fear! to see. Yov cauld
t a ke in s ojjje Rory «.ha ch itlk
blots .

Show illustrat.ion
f ram ~'" .r!ce~.'ze 8'ec' "e~.;.'zrv.e
 in tl'e I'lkL! an<1 talk about
whi h a:cvti creatures real! y
are. potentially darigera»s.

yo u rie ed 0 v «Rgraund
music, play a. record.ing of
Kggn<! r ' s ' IJ  Yl+pl~p~ r,, ~p' I- lg j V.!
'~zt.".i r,W!r..

JACTrVnY

Pa i r>t a jjjural v f se a

K monsters -- perh3.ps
a whale tale . Ence

stuJ.eats relight want to pait>t.
their awn imaginarv' mon.sters.
 If the mural is ta he pl.aced
in. the school hall, be sure
t.o get pereissio», acceptable
J.ia<er!lions, and mauv.t i»g
ir!5tri~ctians through your
school canrdir!ator.!

Look i n the ~lRL fi! r
paint i ng~, o lt. wa adcut s,
etc.

Gr!e aZ hhe besC
ways P.e c.-onaerise

iz armiLi ! ! dRd

cariveu it ta at.hera
is ta create

Jwrye rnuza.' fr>r the
schnal wall. Zr. ark/-
i tiar to .cfiowi!!g
j!zi ae i!! new ksaw-
?edgc., the mirza.'
car be ae j;is-tzu ctime

catalyst fa" ether
cubi 2 d'ri. rj,

Pai eC. anrI brushes,
2.aug paper, Cape
n» vther materi a J

far rreut,'tansy mLjral
Baaks vi t h .' I l u.s--

ezaLiries qf rmasZers



aa rrmrjr nz

Arizg iz pazt to

the paprika.ari tq
of t!N~ rmvie Jars,
~rh9 p80j!ie,

speci a! 2. II chi ! 8-
rem, a re rea L-ti ng

Cc! Sirdrks zs tbaLrqh
they vere sea
sters. There bave

b,on irra.iLr reports
af phabias and
C bScSs i ans, Thi s

a-t>'rrieV eapleel-
izes ari chi?dred's

fisc'iriati are vi th

squark.c vh J!c

tewpti ng ta limit
their fears ta the

realistir ra Lhe r

than the irratitr>a'i

~~ ACTIVITY

NOTE; t'h is act i vity
feqvires two sessions.
Engild a paper-Nsche

model of a shark, using tlirt
time while huildirrg to
explore facts ahpLit. sh8.rks.
Use Arin McGaverri's book
~hirrVa fram the MRL for bath
iri.formation arid illustrations,

Instriict. I.p»s for makxrig
paper-marche,

3 ear news ~iape r, ti s s Ue paper,
a.n8 or constructi on lialier in
stri Lis or smv Ll pieces.
S oak the paper 1$ c/ay s iri
wa rm w a t er uri t i 1 i t turns ta
pulp. Drain and srlueez.e out
e xc.e» s wat er .

Ilix flour an 6 s'ater to the
cans is teachy of heavy cream,.
Add library paste far extra
s ti cki nes s . 5 tir i t> iiaLiq r .
The rni xtUre sha ul d be the
cons i s tenry af modeling clay.

~~ ACTIVITY

Contin <e workin.g on
g t.he pv.per-mv.che

shark vau started
lest week. Pain.t the mode?
a~2 !»it i t on 8 i splay,
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20,090 League
l'n~~e.r tha Sea

Jules Verve 's 20, OOD
t.ea.qiana Urdar the

Sea is easy ta
a ver2.aaR beeauee

got? '8 hss4rve
that chi lo're'.a

~rid' nat be

J h tC?'c's tea i n

science ff c f.!en

C&t was first

pUbl 5",l> .f in
2. 170. Ra t sa,

As an adventure

stary, 20,pap
Leagues rJzrter
tha Sea is . irst

rate, ar!d Chare

is m abunaarige

ai' saienCific

i?1-~c re ti aa

marked inta the

tA/v.

~~ ACTIVITY

7g, $5~ ipg$28a irRe'r +he s'cg 4'Qs
-IQ writ tet1 when Sea exp].azatian

wa.s just beginning, 1he baak
de s cribes a f i ct i ana 1 s ubma r i <lc voy-
age - - a t rip that moved fram iar t as y
ta real i ty allllast one hundred years
lster ~hen a 1J.S, submarine completed
the first underwater navigation af
the +arid. Thv.s, yau can. approach
the boa k f r pirl 8 perspective C f h i s t ary,
?ite< ature, or marine biology--ar,
idea.11>, a 1 l t.hree at ance,

The batik is tao lang to read
the. whole thi»g slave, sa I wa<ild
si1ggest. that yau reaci 8 couple ai
passage s and allow time for discussian.
Yau could tel I the rest oC the story
br iefly i f you knaw it The illustra-
tiat1s in. the MCKSv editioa. are f inc.
Yau may want ta sham, them all, even
though yaw read only a small fraction
of the haak.

He re are s orna e special 1 v i n t e r-
esting passages. Feel free ta choose
your awn.  : he page re feret1ces e.re to
the M .key editian !

Thre e ch arse.t e r s are an bas W
the Amer ic;~T> steam k'rigaie ALr ham
'Acr'n. Pie roc'. Aronnax, a professor
and ex;~crt in mari Ae;.oo j.ogy; C: an.se i J.,
hi s se r van t, an exper t at. c.l as s iiying
star ine 1 i E'e, an<1 Wed Land, a, caurageous

Canadian harpooner.

Pages I~-l8 Chase in the Pacific
are aha»t liow the characters are
thrown ovezbaard. and picked up by
t.he submarine.

Page» '-3-P4 give s. little af t.ill�
flavor af the 1ife an baa.rd, and
L'.l'Ie lnen's struggle aver hr.ing
p1 l s on<' f'$.,

Pages 33-3b, A 1>'alk an the
Flaar, give a feelin.g far the
'Unde t 4'ster env iranmen t.

Pages 64-68, Spanish Treasur»,
bring in lniderwater archaealagy

A brief pa&s8.ge ov. page 7D is
about the lost contin<T>t of Rt lant is.

Pages S. '-85, ['r appeal b> Tce, is a.
thrill ing section in whi el' t,he
Sa><"."~:~~  the ~vb! is stranded

Pages 88-92 cover the travels Of
the  'q>r."."~m thra<1gh t h» Gu l i
Stream and s hurrican.e. l f at. v ll
possible cant. i nu» reading to the end
oi the hack,

When you finish, try ta answer the
i.hiEdren's questions, then a.sk tt>en
questions abaut the story and see if
they ca» ret.e I.l it ta yau or to others,

hYrTF To extend. this topi.c you
could shaw the f i 1n ii'z':.v ' ..a >c:~:eath
el:p;.ec, «hich is ave.i lable fram the
IMCS film f i h rary, 4I'4N l04C' R color,
14'> lninutes! .
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~~ ACTIVITY

The ques t i an.s o f the day are
"h'hat should a. ship bv built
of'" and "How shois] d i t be

designed?" The children's 0;oal will
lie to find out which materials sink
and which f los,t, with an eye to the.
best design and ma,terials far ship
construction, as well as to the
differences between ancient and
modern ver sc 1 s.

llere is an activity, adapted
from Ruth Boragine'5 '"lail Ships."

One of the mast elementary
princip?es of acLancgrvphy is that
soinc th ings s ink and othL rs fl03t.
]:ar early shiphu i lders. and future
ones as we 1 l, kn.owl eclgc o f which
materials a.nd shapes ta use for
boats wa s c rite i al, l n. thi s se ss i p<!
you c an al s a gi ve ch i 18 riLl. the
Opportunity ta experiment aAd
record their findings in the
manner at scientists.

l Take a e l oar container ok' wate r
and try ta f] oat ~ vH.riety of
di fierent objects, 1'fake a chart
showing which sink and which
float. Try c.orks, washers,
var i ous kind s of woa J. ~ s tone s,
styrofoaN, gJs.ss, plants, paper
clips, sponges, shells, erasers,
cotton, etc.

Talk about how th» objects that
sink are alike. What  la the ones
that S!pat have in ca+man'

Drop a bal 1 c f clay inta the
bucket. Challenge the children
to make the clay k'1 oat, Encour-
age them t'.o say «hat they are
Going and perhaps ta record what
changes in the form of the clay
worked a<>d which attez~pts fsiled.

'Aow introduce same sinkcrs  you
can use marbles! . Use a ba.lane.e
to compare the wo i ght of the cl ay
boat with the number af sinkers
it will hald. Make a record,
What if the clay is thinner?
What happens when tihL si.des are
higher? lihst happens if Zhc
bottom is wider?

If you need an encore, give each
chi1d a 6" square cf R.luminum
ioil and ask him ar her t.o make
it float.

~< M emW'macr gag
md' Amm

~ gmegc.

Biaae !B sex tales

people vere «.s4-<ll ~g
gadriy -arrevheze for
save rehSva, e crease

c. areal J sry ta the
stud'q af the leg-
e~dsrp part

aber rre h'starg
the study af ship-
b~~lai ey, iarl~ai~g
technal agi aha aav&a-

s, materi ale aquf�
S jt fm, end ramenti c
ar ~arri~q JcStinatia~s.
Zri thais activity, the
ahl2dzez 2eezri same-

tbing aF the physi.cs
af the aaesr @bi!e'.

thP4' 4ZC c-.reeti eel.g
sad.vizg a problem.

See-thravg Jr car tv f rrcz
af valet' aacJ vatez'sl

f~ lis t 3~ve.

C l W q, a bel.ance,
s i akezs, a nn' tl urra a Um
fai 2..

'9
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aver%~

There ia a great
dea? CO Lcdrri

~haut the fare

af ships. Zt
eeet ta ~tter
IiccJe +here

yam sterh--

if gg4 And the
chil.a'ren are

jztarested in

shi ps, go«i
errp2aratians
Nii! Ieaa' yam
on vrriIay~g

inta related'

Capias.

~~ ACTIVITY

Thi s ci',et in'. should. be cal led.

"Actzvztzes" becac<se ye@, cari
<.liaase among several a.ocl orig-

im. a t e ma n y o L l > e r s,

A.t te r yvv ha,ve rea,d an adveritnre
story like a chi ldren'8 versian oi
Ran.- r i~i, write e i ther e romp or
inij'i vi du~i stories aboUt imaginary
trips. C~ive the chi J.dren an idea
ta start e ith, i, e,, you are
bein.g bel J. hostage on. a priate
ship and yau see ] aTid out the
window,

Pu.t an a i!lav vbaijt pira.tes and
srnug81 ers vs ing scarves, alLI. ear-
rings, eye patches, csrdhaard
si'ord s, skull- and � c roe shanes t l a g <,
pirat.e hats, arid yarn far bearJ.s.,
This might be a geol. chsn.ce ta try
pantomime and iripravisatiq>i,

Nake communication flags based ao.
real shiii's flags. Use them far
s ending me ss age s,

Duplica.te copies of ilifferent types
Of ships i. e., Crom A ",,~.',ci,'.r g Par~

in the MRL! . Khi le the
chi ldren. are col 0> i»g them ta
0 isplay on. the wall, read and talk
abav.t t.he waif feren.ces anii sini-
1 ar i t i es a~iio~g vs r i o vs ship s . dug-
cut» or skim. on wand�'L'iking,

Roman, ships o f Li'i 1 1 i am the Con-
qiueror, Spanish ga l1eons, ma dern.
s irhma r i net, Fi, T i' ship, and s a an.

Read the tal e af t.he '-"- .'.ng,r~<. a~
or other ghost ships.

As a carol1ary ta shipbuil~liog or
rc~d ing a tale «bout sai ling,
chil Jreri night l ike to learn how
to tie sa,ilor's knots +hi-h o f
i..our'se might alsa be needed by
pi rat cs for tying peop?e up! .
This is a gaaJ. activity FordeveJ.-
o[! in g hand - eye c.ac rdinat i c n and
far 1 earniTip t'o follow dxrectzans.

I f that ' s !int eno»gh, gc ta the
MRI. snd l ook a t "Sh ip s 't'hr augh
the Ages," an entire uriit ai study
far grades 3-6, prepareD l~y Lho
Ma.rine Advisory Service af the
Unzversxty of Dalarna.re, It con-
tains many facts ar J. thenrl.es Lh3.t.
yo»iIl ~ant ta ?aok at na matter
what ac.t.iviLy you choose.

.@id if yo« con carry a tm,e, teach
same sailors songs, Many sc.ores
are available through the h R1..

30
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?'raaiti~a J l q
cad of a JEP mizi-

co>arcr f r e JebraCed

by Mviag a parting
arid reviewi a y the
materi a2 ~0 ve rerJ

3l

~~ ACTIVITY

f:a r goad exampl e s o F
vcr,~nio v.nthrop  logy,
yau L'.nu1 l.l 1 oak t.a tll.r'

l,;~ l5.pagvi  west of 1,:c..uador! Or
t.he 'Haut h Peas 1.; 1an J.s
If you choose to devote same tiNe
ta looking at hew people live on
islands  |Iihat Do they wee.r? ant?
believe', How do they sound? Da[lce ~
', hink'!, you «'j, ll be teach tng
mare than mar ine s tied.i as, Vou will
also bc teaching save af what
Margaret Meacl says are the ba s i c
skills an anthrapalagist leat'nB.'

hlaking caraparisians
Cetti»" a sense oi a. whaIe
Accepting <amething as "there"
even. when. you don ' t utLder-
stand it
Hio rk i >ig wi th l i v in' sys t ems
 as appased ta statist ics ar
iv.d i vi dua l t e s t ing!
,'4k ing hand recording abserva-
lon %

Usia.g ne» instruments such as
f i 1 n, t'@ca r'd lng s, and videotape

Ancl pos s i lily reducinp our sense of
a>!rs e l ve s a s t.he center o f t he
uni ve rs e.

Ideally, in this session you
would. go ta a beach ealrnlur i ty to
mR k e and record observations, ta k»
photographs, at~d induc.rviev, the

"nat i vcr", Since such a f i old trip
wilE probably be impassible, bring
an island commute.i.ty into the cEass-
raom in the fall awi»g wgys-

~ hiake a fish dish i~s ing an. island
re c ipe i p c c.ipes f a r s eaveeD
0 i s he s are ava i l alii» in the hlkL. !

~ Play a recording af i ala.nd music.
| f paSSible, have arl. «thnamuei-
colagist ar dan,ce student come in
alnd lead the children in isEand
dallying,

~ Laok at t he ~Vo'".'or.a ~ r g~iph o,
&r.l.hea.'gn, and i%a ~ ~ml. l":at~~
ar t, i c.les collected i n blue loose-
leaf hiaders in the hlRJ.. J.ist
your ahse rvations, See i f the
Children can Braw genera lizatiarl.s
fram what, they see and read. Have
them. draw pinto.res to ga with ti>c.ir
abservatians.

~~ ACTIVITY

Pelehrate the end pf vour mini-
caurse with a party anD a
review af what. you have learned.

Plan a, fun extension af the sctivitie.s
i n th i s theme; fa r example, p 1 ay a
recardi.ng of selections from 8..«.~
F"'r~ l Om.

l ogical ex 5c ri.q ! ag
of the sLudy of
sazlahq en<l' m,eaazL-
r.xploratioz ie a
~0M'y a erhere
people veii~ ac i

what ~plea as!r'.
t z'acti title timey
foozle' CJKm. Zrl

ehie acti vi t.p, .hi Jr2-
rea eerier;L-e a
Avsimil.e af li fe

in another ! ovi uvre

~d have az oppor-
C4nihy to expaza' their
var26 viciw,
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FINS AND
FINIALS
A SERIES OF AICT[VITIES DESIGNEjj TO HELP YCIU TEACII

ABOUT ADAPTATJON, FORM AND FUI'KTIO'I,

ANIMAL ARCHITECTURE, A&ID jjESICil'5 IN NATURE

In this paction, we vill be looking
at marine biology fram three sides:

Nature has come up vith s.uch a
seemingly in f ini te array a f dE.S ignis Chat
we ten.d t.v i g>lot'C CC7 t.B.in i>att.C V»», 11e
don ' t r. van na t i ce !:i:" animals are de s i one d,
let alone vonJ,er

~ 11 i nlogi cal ad.aptatian.
their funot ions

~ Nature' s broader design schemes

Marine animal architecture

33

It is not by ace i~lent.
8>id jc1] yf i»h sting--ar that
have teeth in t bem, i'a r t hat
'I hroughaut o re st i ov., cc rta. i <!.
h:ive evoluti.dna.ry advar tape;
t r i b«t.e ta surv iving in a ce
of the ecosystem. L.i you' re
survive for lang unde rwater,
ya<i «'1] 1 neer' hui1t. � in. scuba.
fozei pf fins and "snorkeling

t.liat fiick'1s f1,y
our mouth»
matter.

a.Reptant ion s
they can-

rtain niche

going to
for example ~
gear in the
equipment."

Since the importance o f
skill in le am ing t a read has
recogniz.eJ, and s iv.ee observe
3ro L104 1cc.ogn > re~i ta he an e
ppnent af all professions, it
that te a ching chi ldren. t 0 sc o
every educator's goal,

pe rc.ep t.ua 1
hewn. wi dc1y

t iona' skills
s sent ia.l com-

ma ke s ~en s e
sligo»td. he



ADAPTATION'

The bialog i st. t.ends to categorize
creatures accords n g t.c t he ir phys ic a 1
des.ign end behaviar. One gnarl ply<.o to
demonstrate t.he@~ categories is i» tltn
sea. Consider these example.es;

4:~'~r~+k~n Sea lions 'fly" through
the water with front fl ipper9.
Soe the. chart t hat L'a l 1 aws f o i
ot.her ey.pgpEc8.

G i planing. L i on f i s h have ven.arnaus s p ine s
L'ane snails ]>ave po i soti du.rts.

Me t.hade o f f ee d ing in.c lude
l. f i l ter in' water to ~ t.rain out
plankton.  a method used hy hy<Irp id',
s e a anemones, llrch in», c L ams, and
ays te rs, a s well as shark s an<1
s owe wt~al e s!, 2, us in g poison. to
capturL prLY  seB. anemone!,

using brute farce  starfish,
walru8, Stingray, octopus!, and
4. swimming fast to catch a meal
 tuna! .

vccMa ' Dc' F'. Some f i s h 1 oak 1 i ke yoicks,
Others, such as coral rays, are flat.
an6 hl L»d in 4 i th the ocean floor.
"Many af these l~pttoii~-dwell.ing
i ish have a large head w!> i ch he lps
in. catchi»g a meal, When the un-
suspecting passerby cones too i.lose
the .ish opers its gaping mouth,
creat.ing a. suction which pulls the
vi ct im i n w i th one gu l ~>," �f«rphy!

Spry i-a~~, Tho wra s s e, but ter fly f i s h,
and some angel s ri'.move parasites from
other lish' for which eovson they are
s.arne t imes c.z l l ed "c le an.er" f i sh  one o f
them is cai 1 od "bv.rber" by Mexicans!
Nithout then many fish woisld get sick
ance cl i o. Another example is t.ho symbi-
ot i c re1 a t i oT> ship between the awe.>intone
and the dain' e 1 f i ~h, J'he venama;,s te n t n 1:
of the anemone pravi de t.hv fish «i t I
protect.i on., 1'he fish i» turn hr�',pi
the aneno»r. by luring, pre 3.ato rs it!to
its tentacles, thv.s Liravid,in' i'oa3 for
bnt.h.  l1: is be1iere~] that the E'is.h
is prot.ected from the anemone poison
by a mucov.s secretion.!

coeur~."+y ",.i-.v""'z v!'.'v,; A kelp l!cd h~s
I obiter and ab al one a. t the bat tam.,
fish in the. mid-region, and sea
otters an tap, Tn hydroid calo»ies,
johns are assigned ta special.ized
polyp'' some collect faacl, others breed.
The +hole caloL>y has ane digestive
tract. whatever is eaton by ane
meeber provides food fc r all the others.
An ind iv i Jua l, incinbe r coul dn ' t s urv j, ve
if detached. Pintos!

The. information. in this section is iram
the Aqua> itic of Niagara Falls aa.!iver"
.i<m:2;~..k, Ham llint.o» 's ~i,~~.'v.rc C.�:: aP' 5=~~>-
er; .m".'�am~'.a, and other sources.
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I l e t'<. '~ r e a t e ~ a t h e r;i d v p t a t i a n s '.

Ri bban warms have a na se t l>a t
l>e Turned ins ide out, I t i s used ta
cap t urc' fc o l 3 rrrJ. f a s cput. ah ea 9 .

n t. te r ~ v. n d p o l a r
hers af aquat i ~: hi rd»,

t h v.t he lp to keep t he
i » eii I ri water.   these

ia.lly vu i»eral!l c. t.o
t.lie v i l dest rays the

the ter ar Feat. hers ~
ird dies irarrr the

The male narwhal has a. t usk which
i s an vxt reme derelaprrrent a L' its le Ft
Front toath. It grow% iril.o 8 spi,rwJ, up

>iine feet lang, and may he used. in
ritual i ze6 eaehw t. in mat ing se:<san,

Parr»t fish have develaped. beaks
ta bite af 1 wha I r. bra»chc. s a f r.oral to
ea t t.hi'. pr> 1 yp s i ns i d e .

1'en.guins havL many h ion~i vr.
the i ! fr.et., as wel l as a broad in'
hv.ngitIg dowtI from t.he i r abdoirI<tn
I>i:»griin holds the egg an his feet
covers i t wi I.h hi s pr»hach, thus ke
i t warm far twa months, even whi l
walk ing oboist,   1 he fr.ther stays
and daes nat c.at a] I t hat t iree.,!
ROTI'.' Bei.ause they have a. thi ck
h 1 ul� e r, pe rig» irts;c re;ib Le t a mi g
i and in the rKntare t i c w i et.e r aiid
st.anrl  :a»di t ions where na predata
exis t.

3.ayer oi'
rate to
Wlth-

rs can.

The f«i' a f

bears, and the feat
t raI> Iiuhb i e s of v i r
an.iridal or b i rD warm
c.tea.tureen are e spe c
0 i 1 sp < ] 1 s hE.<.R«sq
i nebula t i n.g va 3.ue a E'
and I.hC atI i. my J,
L.hi 3.1. !

use] 9 irI
pouch
The male
a» rI

ep ing

upright

f,e gs a f crustaceans  lab st ez, c ray-
  ish, slur imp j ari. sp<.~-. i a l i;.ed "Thos» nerrr
the  ace are used ta ho1J., tear, ard taste

while other legs vtI the head are used, as
j awe, toathlirushL c, and I eel r. rs TIie ] a r ge l ep,
r>r pincers, are used for catching  ish and
fi ght in',. Sped i a! leg.s u»r/e I t.he body a re
used far walking. Slaw swirrrming legs under
t.hr. t.a i l a.ri. same t i.mes u.seri For ho] J.in'
eggs. Legs at the end ci the tail are
Flat� .ened t'ai fOrrrI a fa»-shalin~l t in which is
used in sw imtnin.g backward."  i"~aaieI'':
Bwrr"~, f., Aq»arium at Niagara T-al 1 s 1



A water spider builds
an air-Tilled trans-
p'.rent sac anchored
by threads. Paradise
fish build b»bhlc
nests.

Sticklehacks are mvcb-studied nest-
builders. The male builds a nest out af
sos vegetation--algae, roots, and other
plarits, He glues the pieces together,
bares two holes to make a. t.i!noel, and
pushes up the ceiling. After the eggs.
are laid the male watches aver the nes.t
chasin.g away all creatures, fanning water
into the n.est, anJ. even improvising orl the
sir conditioning when necessary.

Hermit crabs have.
solved the housing
sliort8ge; they just
mavc into  ILL empty
shell. Over time
this practice has
resul ted in a:dap-
tatians. Thei r
taiE s have adopt e J.
tl>e ski ra] form of a
sn.ail's shell, anD they
have Jvst. t.he 1 aTd body

ar.iinr a» the tai 1 that crabs usually have,

ring oi slime to its walls; this farms the
beginning of a slime net, which is spun
out ss the anima? crawls backwa.rd... The
net. has extrpmely fine ape.nings, 80 that
all particles larger than. about 4 mil-
lianths af an inch are l'iltere4 aut af the
flowin.g water. 4'hen tI'sv. net hse iiec.arrrr'.
clog e~l an4I the p«m1» rLg tv cre;L~. a fio» ol
water difficult, the innkeeper crawls Eor-
ward again., thi s t ime swal l aw ing the n.et
ar� 1 t 8 contents eii va~cce. t t actus l ly
swallows or ly the oman ler par t. i c1as, and
pushes the larger ones asiDe; those prov i.de
food ta the numerous warms, clans, crabs,
and fishes 4hich share the innkeeper 's
burrow a»J. g ive i t i ts name, "I ll i>idion, i1  'e I

The parchmr.'n.t tUbe
warm h as rieve] o~ied
three fans
that are used
t 0 ll POP» l
wat er t h rough a
similar burrow.
In 'th i 5 iy $ P.,
"new net ma.teyi 8.1
i s produced con-
t <»i>all~, but the
net xs not inc rCa~eri
in length, for a cup-shaped organ at i ts
small end gathers it together and ra?ls it
inta a ball which contains not only the
net, but the entrappe<l food vs well."
 ll intOn, p. 6? !

~am il i ~!tan mesc.ribeS the innkeeper
warm. "The inn.keeper lives in a 1J-shapeD
burrow, the ends of which are at the sur-
fa.ce Of Lhc'. mud and about 16 inches ta
3 feet apart. 7he animal cras1,s farwa.rrl
in the pe re~anent tuna.el, and at t aches a.



h any f i z!I. I.ha I. E i ~ e ae depths have 1 ig ht-
pTactucinp organs a.nrl sv. ti i h t~d</or~   tv enable
[herii <r> r t 8V at

a con ~t; an 't dop I. ti ! .
Ang l er Fi sh, fa r
exainEile, have a
luminons lure.
dangled aver !
their i'oreheaJ.s.
The light
attract.s sama

species af f ish,
tELc angler Jaesn't have ta go to the

snrfaca to fevd. 1he viperfish is even.
fane ie r . it has l um i naut phot ophares nit
i ts dorsal fin and the racf of its mouth,
arit al>ave its eyes. Curious prey swim
right in.ta the cart-idor oC light. Pint.p,

Ma rCOV< r, Is Lewis Thamas iI a t ed,
"there are inventi a!>s that seeiii ta have
henri tEi.ought Up an. the spur af the nrom-
ent, l 1 ke propositions ta be sLil>rii i t ted
for possible evol>!ti aa... Certain hustral-
iBn surf bathers, several years v.ga, were
stung l>y tiny creatures that tiirned a«t to
be nudihranCEis aririvd «ith the stinge rs of
Portuguese iiren-aE'-war. 11a> ting fed on
jr ] lyfisli, the Glaucus cairimnnit.y l>ad
edited their meal arid s.llowed the stinging
call» tU make their way ta the surface of
the ii' iiew haSt, thus creating, far i.he l;iirie,

Sort of instant ]Iyl>riLt wi th, al lowing ."ar
asymriiet ry, the essential attrihvtas c f
each partner."  Themes P 9!

When. «e. laak arann8 ns, ilvture appears
to use sa many designs that things Eood
randam. Ke Doii.' t really think abau,t tl>c.in
ar al>sc t ve c are Cu l 1 y hecavse we f i gure
"that' s j nst the «ay things are." Iri fact,
however, n ature des ign s s.c cording ta s nrqa
fairly rigorous principles. Far exrimple,
vs a. role, "things tend toward a Caiifigura-
tian with the !east cr>ergy, that is ta say,
with the. tightest lit, the Eawezt ri,ltitude,
ar the least mat.ian."  Stevens, p, >!~
TTi oC.her cases--in the evolution. o I .ar..t i ve
animals, far e.xgrr pl e--nature ' s goal is
e f I'ectivencss, nat o" < J~. le.ri~ v

Perhaps i I w~'. r.ien t. vari. i ri r.'h'. l drpll '60
t~o ~ '.t i ve observers--or rather g ve. the;rri
chanel. to d~i «ti:~t they bv nature do very
«e t I . at lea.st uii.ail the.v g<! I.t> a '.'a !ol � -ive
will in the proc:ess be trai}iing fiitut~
environment a.l ist c etio ~ re reluct Ant ta
ignVt-e the in''Orriatian braupt! I. I.<i therii. hy
the ir zen boa

The toll@«ing is an extrersc] y abh! e~ i-
ated sunonarv ~i t' ~owe i dear that you might.
want to include in your see~i oned;

«Much of the infarmat ian. an ries.ign in n.ature
iS fraiii Peter SteVenS, r~n~'.emS -~ <i'a..pV, «nd
B'Arcy Thampsgn, &", ~rcU h an: . c~,



th.e exp losior!

~ Vgv+

the mean.~let- branching

There ar» some Earrrs i» nature that.
are most probab],c ways af fi 11ing space.
The fo«r prototypic.al patterns aye'

L xamp 1 e s a f ea.ch pa t te ril, '

~,e:;"..'t~?; Many seashel ls gros' in a
spiral, The «helk is 8 car! tinuaus ral I.ed
tube; the chambered nautilus is a part-
tioned tube. As the creature grows, the
shell et>ls!rges and forms v progressively
la.rger domain, Look closely at the top
of an abalone shc 1l tao. 7/>e ebs!ivy.e is a
dna i 1 and has a sp i t al. shel E on cl ace
exam i»at.ioii.  The hales on the sides, by
the way, are vcvd to li r~.:i'.l o;~nd '.o c;>rry
a4 ay ~'Rst cs, l Vther esca.m.,l es include the:
garden sna i l a»d spiral galaxies.

:he ~~Acr Br ain ca ral mc v,nde r s. In
th i 8 ca.9c;, the clare l>acking ari sec from
a carpet i X > ve struggl e The living
creatures pile up their excret ians on ridges
between the valjeys, Each raw pushes and
gets pvshe<l by ncighhoring rows. As they
jcckey  or t.erritary, the t'esult is an
equilibrium pat.tern.

!e '=u ~~'... C'awpare a sea ane»!One
ta f ircwa rks.  .ompare hoch t.o the crater Tycho
a» > hc mavn and ta the l'l «we r a l a l".~ttlebrush
pl8nt . You coul ~1 also drop same inL i nto
glyc.erin an<! see wl>at h8»pens. aha.t nature
i» trying to ciao here is establish <quilib-
rium between two "fluids" oi slight.l!' diff-
ert'ant density. The density decreases at.
inereas it>g distances fram t.he point a C
"io!pact", And dan't forget ta lock at pal 4'
f ran J.s aad Bande 1i ans.

Br~m.-r.."',r T>l. addition. ta branchi ».M
in hydraids, kelp, aod trees, children coulR
observe brailching im. the ir arter i cs, in sub-
' ay sys tern !rl~I~s, and in Xaz ke d ca 1 »m» s to
8 vpport a. ra a f . Tl>c des ign oi tree s, i nc i-
dentalfy, Talionis seve ral common patterer!s.'

~ whar! patt,em- -pine., fir, spruce

opposite pattern--magpie, ash, dagwaaJ.

alterrat.c l>bittern- � alder, aak, a'.Ott.on
«oad



Nature is always i nterestr.8 iv e'.o-c~+
peak ; "n.r, o r t Ii < li e 8 t u s e o f s p a c e .  '. a n s i d e r
these. examples and look Ca>' others.



WRrl]lTrCTURE rN r]lr; Sr>,>

A~:.~ ca ~it' ..!tSe''+~, giv, " etrKe,
eee2 r.r r-'mrna','e '4;+
+pic~". py +o ~~ptr Gg~~g
r +iberia-' i".mr~g fo~e+];er, .'.Ariz'
&~eel-.~g ~g ".'r.�~me � rv gr.',rg i!ab.'. <s,
 ke''r ~ei,. >mr c'eyei! e, ']'e .,mi~-
a?!e but'..dir g . z.'rr"' z! F Y,re,

6~ra~ 5diqz, < fp, !
or<" e.~ ~rrimi/irq e?6,dozer~  �e.m
P8z'9 Iw~8 ~ 4!M ~ wj ~ 'Pxvc't t." 4 ~.oui! .

Sanof f, p. q

Just as we hu!r!ans hei ld aur dwellings
to iver.t our needs- -ar we should- - so crea.-
tures in Chc~ sea canstrv.ct or select houses
that meet theirs, To teach a lesson on
ear]~ic architecture, you dan't ]iave to
know wha t al 1 ai the sea lieu se s laak
like ar what each detail is for, All
yon iive8 ta da is encourage the children
ta look and to speculate, Even i f you' re
de~d wrar!g, ya» and the chi ldten ~re devel-
op i,T>g skills in the processes e f Observation
and spa!,.vlat ior!.. Thes . are skil ls the.t. will
be needed later; the details well probably
be forgotten any! ay.

Here are 8 iew e.xamp les al the kirLds
of things you cculd cans iJ.er in your
sessions'.

Soldier crabs bury- themse!ver io. the
sand when the ti dc is can!in' in. '7l><'.y n.eed
ta breathe, sa they trop a, pocket o9' ai r by
piling up pel'.ets of wet sand, They pack
mare or!. f he cei ling to keep the roof iram
c.r'ushir!.g in.

Caro,I polyps usually
live in caIonies, with
their body walls an<i
put cavit.ics connected'.
t:o the ir ne i ghhc rs,
They can pull them-
selves in@ i de their
eX t em a? s ke 1 e tons
and cover themselves
with a wet'. secretion
to protect themselves
from 3!ying out when
they are exposed ta the air for several 1>ours

3awfish live in a
cavity htsi I.t like
a well, «ith pieces
aL' shell ar cora.l
p res sed into the
wal 1 .

Fp rani ni fera s t a r t.
chamber and add many more
walls, and frequently the
a.re perforated,  Sometime
are very small and can be
graLns ai sand,! For@min
thin f i l ament s to catch rn
to eat.

with a s ingle
The a ivi d i'Ag

outer weal?s,
these organisms

mists.ken Coz
ifera send out
inute organisms

The infarmat i on in thi s soctian is fram
Sam ]liT!,ton, ~ashy' '" f st...,l>ni ~a'i Fa ~~,z;
l3enry Sanof f, ':ee-»:r +he Z~:~. x:rr.;.r; 8.nd
Karl van ]:risch, i~i a~ f~h" '-i'-'-""e-



Snail
the anima
vi d ua. 1 gr
i» trees,
Shet 1 8 ca
athers rs
~ am e J.l 9 c
h a v   . 'i p'. '8 e

sht 3.ls a.re bui 1 t
grows. Yau ca»

Awt.]' layers, just
bu]. 1 ank lio rni, a,

I ]. I'I ma I' '; ',s"a!' s
i .it.' ] in t ll.e cell I.r.
pi 1 e.'. b' g'I [ ika
t:,1 ssikec

gr v dual ly a c
See the indi-
a@ you can

I J s;~in' ra' kS .
soIn a! e - ].v.t

r like a cane;
stt «;.] a, same

] HV.MF. 3 OR,]EL"L ].K']=5

The student will be able ta'.

1. Identic'y arrant ages af certain phy~ i ca]
characLL'ristics aC fish av8 othe;r sea.
c.re ature s,

'Yi!u sill a 1 sa wan t to include hninaA
a rch i t . c Lure in the s e a, For exanp l e,

sphere i s used for underwater r <xp?or-
at i 0<I. because it i ..s t.Hing under
h y d r a s t. a t. i i. ti r e i s u re .
Ano t he z gaol exaep l C. a f interesting
Llew i pn i» the Float ].» g I net raiment P 1 at.-
iorm ar ].Lt P s]I.ip. I'he shi p flips its
bow iram ha r i z oo t v i t a compl e t.c l y ver-
ti «1, so that a. marine i8b is 30 feet.
iv. the air, and IIIeasuri>I.g iILStrujTIents
are. 300 feet helnw t.he surface,

L.ncarporvte his or her knoI ledge af Ei sh
form in arti st i <. <.revtians.

3. iDraw ar hv i Jd in tea ar three diInens ions
designs j.ike those used iv. nature

Stat e verl~al ].]' ways in w]I.i ch the human
body demanstrat.es mary al' the saaLe liiv
la8ieal principles a~ marine animals.



RATIAYALE

PtATzRIAhs

Op tzriaal; pl az ts,
Sara', pebM 8S.

Talk abaft marjorie

creatures wi l l

meat> little to

chilrjzee vlqo

have eever seen

the actor!. It

therefore almost

mamfatarg &aC
you take ianna
the classroom

real a~8/or
phatographi c
f22.ustratkazs af

&e Maloqlea2.
pgieglplea qadi
age cfeacgSblag.

H.a>flc oz gl4<<
coats.iver  zJ .

GaldfJ.Sh ar

gu ppl ea, Pa per
far drawivq.

~ke to look up
iaformti aa abavL

fish. De-ch Jar�-

iaa�t' vaLez

~~ ACTfVITY

Using a plastic ar glass con-
tainer, seX vp BA Bqu8Tiozn IA
the raom,  Note: if you use

tap water, j.et it stand far 24 hours
to get rid af the Chle Tine,! Add
goldfish ar guppies, The latter
require teeperatureS above 70
degrees�1't!, Adh same pie.n.ts  which.
furnish oxygen.! and pebbles ar sand
 aptianal!.

I/e re are some s uden.t BCt i v i t i OS
adapted fram He rb Strang im.' s baok
8'c.mme a~ a 5'haaeCH~:

Dra4' the fish and their environ-
ment. Use books to identify and
label parts ~

Hiatch the f ish to find answers
ta ques t i ans such as these:

E! ra t he fish sleel!'
Z! How da they move.
3!  : an th~.y move hackwa>d.s?

How Ja the l.'ish respond
~hen you iced them~

5! Can t h r'y t o 1 I whr'n you a re
appraaChing the Bquari«m~

6! Can you see how fish breathe?

7! Oo tice fish p J.ay or cam-
evnicate together~

8! Are the plants giving aff
gas'.

9! Can you t e ll the Eish apa r t,
er do they all look alike?

L.A, Caunty Schoals has a 12-
minute f'ilm called Ay~i~,
mam Seie~ae   l 1056! that tells haw
to set up an aquarium in a class-
raam ~



PA7YOh'AZS RA2'IOÃil~

RITZ&'AZS

F'i Jmstzip a>a'

pZcjec'tar, ta~
sr'' aasset~e

pJayer. Dangeraue
Sea Creatures

 fran RRZ.!

Me af nature' s

QAptiva triL-ks
tv pl'ov'f d' ?

sea czeatuzes with

Jttvdns La ptisan,
maim, az i us t
scare their ric-

C ims. Anathez

is ta prev9 de
C'ctlTO U f 2 d gE'
the creatUzes

can hi /a fram
preds8azs. 2'hest
prctecti ve
aa'apt a ti a r!s d r a
prchebJy best
seer! i~ phcta-
graphs, sizLe

ay Cf the
ns r fne an l mlS

woni.a be a'i f-

flc42t tv
obtafn

~~ ACTIVITY

Co to the Marion Re-
source Library and
p i. e v i e w the f i llew s t r i p

"Poison., Points an3 Piglllent s"
which i» part of a BFA series
entitled 5'i/er,l Perk> the ~ra,
Shaw the filast.ri p in the
classraom, li the cassette
tape is toa v8vvnced far
yO«nger elelnen tary Ch i l dr en,
just shaw the pictures and
p a,raphr ase the cammentary.

Try ta answer t: he child-
ren's questions. I'he Time/
I.ife book «a iqgmer, ceo ~acies
should be extremely helpful.
If you can't answer all af
their questions, fear not'.
YOur next session. is ai~ta-
nlat i ca 1 ly planned. Yau take
the children ta the l i briery
 Or t a ke books i f they C:aV ' t
leave th o roam!, and, t e ach
them haw ta Iaak u~> things
they want to know. If yp»
want t a a s k saint <~Ues t i oo.s,
~ee the guiJ.e that c.ames with
t.he f i Lmstrip '.

4 l t.e ma t ive, nohow the
f r lm 'i'gv;ai<gs .1~:l,m-.,~,g gf +!:p .~pa
whi ch won numerous pr i res I t.
i s 8va i keble from the IhlCS
library, ~MV- 1069 r  color, 28'-f
minute~! .

~~ ACTIVITY

Co t a ln aquar i ue ol
Q lTla rh e t whe re t b.ey

have f noh fish and
oh serve.

appendages for 1 ocO-
inO t ivy
coloration
covering, hard ar
soft.

Drav, sketetleS And
hypothesize about the pur-
poses af variOuS a.d~pt~t ion.s.
If you are unable ta lLaze
tl'IC C le& srooln, show the film
L~ak i;~ gt P-:ance  L, A, City
Schools h'3.552!, ar a'apt

I~ e /E   t I Q J t Y h h 1 c h t o i 1 o w s

The 2. imi ta ti ons' gf

rWdia eventide T Jy
shaw' tJNmsci ver, at
which' time pcs vi l 2
pr c&bly feel the
need ta see sly'' pr r-
haps tauch! the rea2
C/!ing. Thais acti@i tg
is a2.sa vs Isabel'0 for.

c;mnecting the fi sh
in Ch. fi?m-trips
with the f i'll

in a sazdwi.ch.







Mack' t'c 1 or Bani t o

t'o/az. I!lue -green. ta si lvery
'. L'>"'me'<i;r' t'e>. "i'a ' " r.o!,or. s.u.r f gc e, ape it
sea.

5,.".; a4 pe; cyl indri cal, lang, streaml i ~I.Cd
Hrbt'.rat ~.'~d.c~.e:: By Br .�: adam: open water
s>rrd .g' imam'w ~; i as t, nc t.c body shape
and tail fin

I arge
Tee>f;; re I at i ve ly 1 a I gc
g' ','. mme. p oct fine anJ. De 1 i cste
Fo'='; these fislt are predators and fred
orat other fast swimmers- sometimes
anchovies

Pswiteelt'.cw; speed and coloration.

Rack f i sh a r Roc kc.od

r'kyar; a range, red, b rown
'wi''.mf'aa br' alar; rc cky bat tom.

Tihe brownish cal a r helps the fish hl encl
wi th i t s background; red hand orange
colors far thC~e fish indicate they are
from deep water where the subdi!eJ. light
al sn res«lt s in tl>e f i sh be in' carnau-
i1aged.

P, n',. -"' <pa. ohUnky, large head and slender
body
8~~<'.l..' t'.r>cl~eate~i bp ~~our Gha,.e. hatt.am
<lwC l l in g, not 5as t swimming

.'recJ i;j.m.re.~:i; ; s3.aw non-s treamlined
body, non- Forked tv il!

.%.uvr'<. la rge, s t ron g j zws
'"~r"n. fa.irly large teeth, somewhat sharp
fee,l n;: t h c large head er ah 1 c s t hese S'i s h
to open their mouths ta create a suet I On
which pulls in smaller I~rcy fish

crabs a»d other crustaceans iarge
j awe l f i sh�. a rge he ad!
~v~�ei.-'i~. <.vmou f 3. age andI a rge. spines
on Lish anJ. hea<I

I latf ish

.'.'«.'or-' h ~ a 4.'n
Li:~» r;unior + iw.,rvz+ep' b;r >ac,-,r m!' ~~a i.e> r.~ra tom'

sand ar mud bottom
Pari. chape'..' i'lattened. side ta side Tt. +sy

appc ar tl>at i t ' s f rota s ide t o s i de,
but remember that. t!i<SC fi Sh are lying

their sides, with the tap af the f isl>
I>c i <~g an e i ther the right or le f t eDge
and the bottom nn tlute opprrsi tc edge.
The S.e i i s h b egan 1 i fe as a»orna 1 apI>Ca r ing
f i sh, t hen the eye on ane s ide a f the head
migrated to the other s i de, and thi
fish began lying on one side with
blind si8» down.!

wf'8~x. oj .vo Je~rni they a re no t 5as t 1 o» g-
dis tance swimmers, lite t they a re c ap ab le
oi ve ry quick sloka rt h>!r s t s o f «peed

re la t i ve ly sma.l 1
Fee Lh: s ma 1 1 teeth
"ao": some species have teeth only nn the bnt-

toin s i De nf the mouth. l'hey are used ta snip
o C f warms and c 1 am s i pans   n~.;.L ~ 1 i t i ck i ng
out of the bottom Dther ~,".ec its 1 i'<e t h<..
L,al i i am i a hs 1 i hot h;ive «e 1 l developed sharp
teeth Car catcl> ii>g. [ i sh and c r «i   a<:Cans,

Pva<ece ~m. extremely goaD camouflage wh Llv.
lying an. the bottom. 'lhese fish often
fltIt ter the ir fins to st ir up the sedi-
ment which then fal! s hack ~'iawn on the
fish, covering it up. D, diver sometimes
sees nnty t.Iic <>yvs st. i c.king aut ai the
s v.nd.

Ask the studen.s t~ think ol
place in the sea where th<.'y mi gh t
Lo l ive,in.d then '.b'av» the.ii <lei'.i,la
t hey wc ul J s tay a l i ve. L'an s i 8 e r
bod y shape, iood, s ~ i immi n g s p g <. 1,
a.nd ingeni ou» mes >s af p! a,.ect i an.



RArzQivAr.z PAZIOVA~Z

<hi FHrAL5 hRT6RJAr

4-6'

A'dtPI2did ill ed

iIi -'ed Grart

PubiiCdt'On,

F!.9~> prvrvia'e vs riot
Oil.'q >itl> Symbols
and farad, but diga

with a rreaivm for

ai"t, One vgq to

see rmre cj:edrly

fz s'h sc-a!es', fails,
shape, etc i$ Co
make de dry is  fe

print ar modeJ of
Oii ,

R-3

P!dl; <gyqPI Oi" ride,
implements far

carving, wood ei>~I
nd i J'.g l gr imuntirrg.

~~ ACTIVITY

Unpin.g pLay daUqh ar
e l ay, mak<. g School
al.' Cish. Enphasi zL

the parts ta incll de. fins,
eyes, g il i s, mi!»t!i and
s c a 1 e s . halo Un t t h e f'i s h

as 8 group ari u. piece af
l aad, ar in' i v i ~Lua 1 I y pal
dead tree branches. Yal>
c. u» 1 d 6 i 8 p i v y t. h e m s ~ i lTi-
minp t.hra<i.gh a fgeq imi lq
kelp bed.

I-al l aw t he iri s t ruc�
ti ans ir tile %ca

Grant Marine

Advisory Pcibiic itian on
gyatakqi, .TaLiaTiese f i sh
print ing. I he i 3.les-
t rated p <bL.ice., ion i s
availahlc in the MRJ,.

~~ ACTIVITY

Re v.d arid t a l k abaft
the story af M~m-,q,
by 1.e a 1 i ann i, Th»

chi 1 Jren wi l l iin~lalil.tv<f1 y
want to loak closely at the
i l l.»s trat ion.~. 1 f there
i s t i me, d.raw and col ar
same af the creatures
bkinmy meets on hi& jaurricy.

i'review, thea shaw
Rilcl 8 i !i.liss One Or
mare af the filmstrips

i» Lhc Scan'ivg F."..>jr,;! Dpg~.';w;~.
c:l', 'e, ee ..>e ee  avai lable in
t.he MR1.!, The t L. t. Les
in c 1 l.i.J. e:

Animals wit.h !t'ai.khanes

An iillal i w i thole . Baek-
barie s

Armar ed and Sp in' - Sk ion ed
An.imals

l lant> v.nd S imp 1<'. Al~ ilTia1 s

Each aE the Ciliristrip~
run.s less than tel illinlites,
sa yau might want ta shaw
C'a r e i.tl fall PTLP,

Pldr.'3' C i ag,'l J r.'.sari..p?c. s
w'i2 7wlp tn reiil-
far~ desi.gal
pri iici ~i i c.
beeil leazrred in

pr ;.v<I2vs Bc t~ v'l t ' es ~

r<-3

Limni, Swimmy,
Paper drd crayons

d-6

Pl 2.JASON'rl.+ �! BJ34
jzaj ec;taz, eussy t tc
+BpE'  '= J ' ~<' pxa~Ie ~
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K-3

Pdx't af the 2edrn-

ing of @runs phd M-
zen  ana' ad'uI ts for

Chat .wtterJ dez-
i vs~ frar kines-

theticic expa" 7 em' e',
Che absence of

~h~vh ! e svrretires

sd - 'd C� 5k~ ra%

pansibI e f ar
reeclf hq di E'fi cr 2.ti es
Cne mdiv ta better
Wrrernlrer the -ty3.es

rr8rrnr.'rl sent af

ma ri ne argan l ces
is ta experi ence
the.> e c.-haraaLer-

isiic pattep'M
af moment.

One af nature 's

p~'l vm! non t desi gri
pri nci p!es is the
effazt ta Jninimi ze
surfaces Iz this

acti vitg, the
stl!dezt~ dr» 4ble

ta watch ane such

nisi +i za Li an taRi ny
place, The Chser-
vatian sRiI2s they

aqui ze are Chase
net de@ by sc-lef-
tists.

~~ ACTIVITY

A f t. e r ~ a t c h in g a. short
f i le above 1 i.'e in the
acean, pract i c.e. movin.g

1 ike various acean creature»,
Live words t.v describe the
movements: jetty, quick,
hcavy, slithering, Diving,
matio»l,ass, sluggish, anJ
~o on. 1E' yau think yo» will
T!eed same mood � setting
accaz<pa» i neo» t., t ake a 1 any
the tape cassette of ocean
sounds available i» the h RI.!

Yau mi ght waist to 8sk
ilt<est ion.s: Yb.a are you'?
Khe re ~10 yoc< I i ve' litho l ive s
near yau'? Khat Jo goths dq
when. peaple come near'

Experiment with soap
� g b«bh los v.s a denon-

strat ian. af how the
f rath U<i o<.ev.n saves behaves.
'lhe bi>i!h les t ry to minimize
their surfaces anD <use the
least. erat.or i v.t. by clin.ping
ta each other To design
"mininun meml!rane st r<scturee",
soak pips: cleaners in 3� cup
af dis]>washing I i quid. wi th 4
i.«pi at warn eater. Make a.
~- 0 Frame by twisting them
together, with oi>e p ipe

c le ane r shape.<l 1 i kc' v hovk
ta hold far dipping. D ip
the s t ruc t tLre and s ee xh at

h appong.  Hold i t ~till
and gi ve i t t i mc t.o t raT>s-
Carm itself.!

Us ing a straw' ~ b J o».
h<~bb l es v.nd ob s erve th c i !
i'arm. Try to dra4, «ha t
you see.

Yv« c.an point out
that a turtle shell looks
very much like this bubble
patter~>, as dv the wrinkles
on a horseshoe crab shell.
Tho wrinkles on the crah
shell are from molting.
1h e rice shell i s 4 ri nkled
under the okd, then as it
Kills art and stiffens,
s c s rs rema in. Caspar r..
tha t p a ttet.n tU the
markings an a g i ra f fe.

K-3

PecOra' Or Cd>!e
cassette af acean

sauced's far inspira-
tion. Payer and'
dt.ring /Or !dbe.'iraq
cubi 2.a res acccizdi ng
ta the arganisze
CheV represcr.t.

4-6

Pi~ c3e~nc.rs, di h-
washing soap, bL.cket,
water, strdg;
9acCks wi f.h j~2us-

Crd tians af b Ubb 3 e

pdtCet'W ir: ndCure.
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HATF PDlLS

I'Aper dr!d pancile
f' or sketchy,

G' egad praj ecear
and plceureS ar
speciraem af acean
crea Cures.

�ther thi»gs ye~i can da tha.t day il
ther e is time:

Use graph paper ar cut ti ?es  o
experiment with patte> I>$, Mhvt
happen.s w it h pent agans 1 a i d
e dge' ta edge ~ Mi l? t hey cover
the surXace7 Ki]l tria.ngles?
hexa gons '. cambinat ions'?   7 f
the school ha s a set af them,
use parquetry blacks for this
act lvity. !
Take in. e. photograph af the
Alhambra there is one in Asrpr
+J,'hr., p age l7 l, wi t h d,is cus s ar
on ti Red designs! to show what
c.wi b e done with geamet r ic
rJ,as Lgrj,
Hake in a. copy of M, :, 7!scheer's
drawings to illu.strate repeated
patterns,
Us ing the i11 vs t re. t ion& in the
book A,rt '~  iat~  HkL!, see what
patter>is you and the children
can discover
Look vt a book af snowflake
patterns and examples of radio-
laria. IJsing folded paper,
cot. oat simile.r forms.
Make textile pr ints us iAg the
designs you have admired,

~~ ACTIVITY

Take a walk outs ide anD 1opk far

patt er ns in p 1 ant s, t.ree», mud,
buildings and so on, Look far

colors, repeated patterns in leaves,
and branching patterns in trees, Try
to fin.d two leaves exactly alike.

Wh en you came hack its ide, us e
an opaque projector ta enlarge pie.tures
ar specimens of ocean creatures. Count
the legs, body segments, antennae, etc.
Die.~ them, and put the drawings pn the
wall, Count your own appendages.
what mays are all human be ings alike' ?
!law are they different?

When. the idea of camnufla.ge an.d
protec.tive coloration comes up, you
could play a game suggested by Praj ect
LearviAg Tree. It is called "l3ird
and Worms", Scattat' colored pipe
cleshers on grass, s.oil, parking lot,
aAd eo an. 1'he children. are bjrc1$ who
pick up the "worms�". Which colors are
p i<.Led  ip first? Which lan t?

Children in grades K- 5 might be
s t i mulcted by the 10-minute f i 1 m, Ver
lcm @ex  L, A ~  :i ty Schools f2380! .

Obsc!rvatiozal aki2'

map be mrna that
regczires practggg
far its cxfalcDzg,
There fS ~rp
ezvirarureztali ste

aOm8 89zOCment that

2earni ng C 0 8 ee
ao6 2mrninp fram
aeefng are rieeded
for cur cantirieea

eria&rCe. As

Raze. eon Prlach

natea in Jua fare-

mrd ia Awful

Archi tee ture, V.
the p&2.ie at charge
%racy moro abaft the

vozkfngs aF nature
zt waD'.ld help ta
protect accr 2.zvzng
envirarvnent a ghee prt t
the progressive
aeatzucCf Or> th8C

thea temp
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RAT'hRZ~

J I I vstrati aria

af meum@ 's

aesi ~g Pape r
dad era~ma
0t' marRera.

8 DIOVIRIA

~~ ACTIVITY

6
Look at design. in n.ature
a.s rc~iresehted by:

Corn on the cah, bs mac l e s, bre a J.
rolls in a pan, ar ion rross-
sect i an, sc a ears l, a sun.CIOver,
dr ie J.- cracked mud, c racked g 1 a z es
on pot t cry, vr i nk 1 ing in. the
hymen brain, a honeycomb, a rasp's
nest., soap bubbles, a pineapple,
a pine conc...

13raw what you see, Use the
g roup ' s Cavarit e p at t e tn. to make
a lang clrawxrl.g that goes al 1 the
way around the rood,

z'he remrRable

t!lip9 abVUC
riatvre's patterns
is the way
c8rtlka principIes
are faliawea'

srhether I p the

sea ar an the 3.arrd--

ar ever iz the kitchez

ar Che kjl~.





RA PSOivAcz

PfAxzRIAlz

Owe af the bese
Objecta the aCeari
affers Ca d'emml-

8trate pri~cf pres
Of aesdgz is sea
sr iZs, aM ~ra-
iag with shel.JS,
students be~e

faati2Eer with the
behuC9 ar!d
variety iv sea
shel. I s p they
alen gain adcb-
tia~aI practice
im impraviag
sD> Js frt

absez va tirades,
c-z Ce'.gari za tim,
a~4 W LE gati c

crea ti OJ3.

Sea shel.? s, string,
Wh8 aa sea
Sbejkse L2sl~.

~~ ACTIVITY

Take in the collectian
u f sea shells fram the
hfRJ, ~ Look closely at

the shells, 1 ow are they
the same? How are they
di Eferent? Try ta rategari ze
the patterns. Attempt ta
copy same in clay ~

Use small shells ta
make j eweEry. Same shells
far thi s put'pase are avsil-
sble in the MRL. You c: an
cal lect others when yau go
t o the brac.h. One cammav
Southern California she?1
has a hole in it, sa drilling
is unneces.sary. Far infar-

consult SH,ndved and
Abbot t,,sjMUa:.e c'rEgr, a book
in the MRI..

Fallow the JEP tI'edi-

tion of celebrating
yavr mini-covrse

by conclude in.g wi th a par t y
in s'h ich yau r evi ew +ha t
yau hv.ve l earn.L'6, en' oy
each other' s company, and
say gaad-bye.





DIVIDING THE
OCEAN PIE

For ma t af aur history ve have
thaup,ht af the oceans in terms
p<>m.l<. an<! po1 i l. i .a t  .anne pl. sanetines known
as 'frecdam of tho seas." Basically, ac-
r ordinal, r.o t'ai s pv irLL ~>f vie~, t.!ie i!~ cans
 and tt!e. Jill> and ni»eral z esotIrces in
then! wr e ca~man prape r ty- � t hey belvrLg ta
everyone. I'is!i at e. "f ree ': eben. we bt!y
t]>en in the market, we are payin.e only far
the t i sherman ' s > wbeir in nial.<.tilng f.he>n

I'he sea- as � a � camrvrLe t heary i ~ t>zoned
rpn r..e r 'L al n ass nmp <. initio: that t Ite ae.cans
are raa large to turn inta praperty, that
they are in t' i n i te ly pv.re, ~nd the.t. t. t}e ir
ra~at< re'.es are nn 1 imi ted

A SERIES OF LE'HSorIS nV POLj; T j; CS,
LAW, AND ECOLOGY OF TkE SEA

'Row. e i t h the except t  !n c> f some poap-
! e kahn i/v. I'9n d <.!ie no t. i<iti o f Ereeclav and
resist rc striatio>t at D.ny cast, mast theo-
rists are at least quar t ivy ing t,he l<lea. o f
freedom o E it>e areas � -if indeed r.hev are not

shafting that it is dead wrang.

Curren. !. tbeoi v has i t t ha.t improved
f ishint; technalapy and increaseci @opt> t a i on
neer>A l t hl. e f-<!pre t n Lerv a.t ion al regu 1 a.t ian a f
na.rino resaurees Since enforcement ai'

boundary es is much more  ii 6 t i au 1 t than ~>n
land  and it. has. rarely been easy an ?and!
there are romany prey ar ex~ and innt<me r~t» F.
<tttsttvwere.d r]t<e s l. i<>h s



hLiR J KE I.GO1,CJGY

57m cesar e ~ze .,Ae;;ar. aT' '~e evvizvrn-
kee ~kma~ ~a~ih ha%.~c,He.

iMg a~c the 4ea<~ s'v~zge ei'a'em ~rf ~he
mrKd, 'he m ~mar af' ~'inc.ea, l4e
VmVi&r,'T ZG.trb, t;he rv~e af mZV.

v ~c-.~G wry'm a, she oxpgen ea
em m f, r. K i,r<.

An important'. theme in. ecological rDuc.a-
tion should he the c.oncept of the irrc-
vcre i,vility af certairi chemico.E trans-
''armat ia>l.s. E,ife is a. process of
continual trans f 0rma t i on and rel'a rma t i o»,
s o «e might be tempteD t.a s ay "We 1 i,
things change," In fact, however, some
comb isa t ious don ' t rv f o rm- - they are
toxic an~i useless.  Terry!

Fr0W tho Liraceedinqp Af ~e~i~gg
at rhe oceanic Jnstitute, 1976

While the ecology of the sea is very
complex, it is also vCry straightforward.
Put simp].y, as aur papu?ation increases vt
an ever-great.c.r rate, we use the sea as a
garbage dump, pauri ng i.nt.o it mill ians of
tons of effluents and many gallons cf Dil.
That act i on upsets the food we bs, wh i clt
in tu,r» al'facts <ver-more-needed basics al'
h reathable air, edible food, ar>c1 tulerable
c I i ii>ate, In. short, if we destroy the fauna
of the sea, wa «'i11 desi.roy v ll life.

That Iioss ibil ity should certainly
provide ample j ust. i f i c.at. ion for teaching
<.hildren. about those aspects oi' the sea.
I!c rc a r o 8 f ev' i de a s you m ight wont to
think about in znnjvn<'L i on «ith lesson-plan
preparation a.iong ec.el apical l ionic .

Part oi' env i rnnmental eclucB.'t i'll, i s
tra ini n.g t o develop the sen.s e s a f s ight,
s inc 1 1, hoa ri ng, tou<.h, and ta s te. 8<it
it is also iml~artant t.o ccluratc for

wi thvu l. «hi ch awareness an~i
<.nT><.em might still lead ta i»m.tion.
 Eee h'lark Te> ry,,~zi A-i:g,+'ar 3~=9  . !

Pthics in. oceanography, as i» other d.is-
cipl inca, are relative. Your point of
view depends on wlie tb . r' you' re part ai
the in-group or the out-group. For ex-
ample, yau can ki11 an enemy in «ar and
get a medal, l>ut i f you kill a. fellow
countryman, you' ll probably go ta jail
'lhe same rcl at. i vity Uf perspective holds
in coastal access questions. if ynu are
a pave r fill r>ation with extensive an.d.
gently sloping cont i»cnlt.aJ shelves, for
cxv.mp?e, yau are probably going, to he-
i i've less ill &Qual division of the
oceanic pie than ii you are a paar ~ 1aii~]-
locke.� T>ation..

Watch your longua ge. You wi E 1 3 i s cove. r
that i t i s ve ry easy t.n its e language to
obscure reality, and oceanographers are
cert.a jnlly not imm«ne from this practice.
For examI!le, as Paul YaaibE..rt has pointed
out, what we call "sanitary lax<~! fill" is
nften. an unsanitary dump, and "away" is
often where we put things whcrc tliey
will damage the ecosystem.  Yambert in.
Mcl»n.is!

Pish 1 i e a. 5t j tones about cia I'1 lll�'  'nial'/+ I v8.�
tian issues are in a state af flux.
Yo L might v ant. tn trace the history of.
the conservation movement in this
coign.t ry, [/aw,:"a t
att itc«lc ta»o r,l o.i ] - pi ] L in'luenct d



by our percept i,<ih of enc rgy nevds7
When a i 1 di i l I i np rig@ are I>l ac.e ~l
aut of sight, wi11 pohcy. ic rea.ctian
be t e s s in fl arne t when a s pi l l
accis> s?

7'.nvi ranm .nt al ethical'.ion ha» many corn
panen t s One au t.tie r l i s te ~! t.hc.m
perceptual awareness, concept>jal isn-
dersta.nding, aesthetic discrimina-
tion, values c1arification, creative
abilities, humanism, organizational
skills, d,elision-rnakinq.

i s im]>o r t.an 1 $ <! <le ve
lan.g-tern pere!!ective.
problem ~ith the conver
fue1 or Ti.nc1<ar energy
fraction last tt>rough i
clischarged inta the env
g~ a~Ie heat, Th;it cloocn
difference ta iioct af u

lop a hroa.d snR
I ar exa.+pie, a

sian of foss i i
i s t.ha.t. the
ne C f i c i enc y i s
irannent

make isuch
now, but in

'] he problems a f tao many peap3.e and.
too little food v.nd toa much cansurnp-
t ian a 5 thermal l y polIut iris' erIergy may'
have ma.rine so let ians. Aquaculture
wil l I>rav i ~1 . corno food, pr gz Ma.rk
3 erry says he learned in s.chaal. "The
Kz i aT~s won' t starve, a s ion.g a.s I. eat
eve! ytt>ing otl my pl at.e a»<l we IlR7'vcg I,
the sea." jp. ? ~ We ca.n also meet
same ok ai~r o<'r ls tip u0 ihg L'hC <!cC&T> 5
ma.ny sources ai energy: t i.J,al power,
ocean ci~rr< n<.s, ~eve power, ace a.n ther-
mal di f f erences, 1:yJ.rael ect r ic pawe r ~
and sola.r energy  converted ta vege-
tat i on.! R!i, {.he fact i s th;st these
solutians he Jp on ty fa! now 4'c. must
st i l J fashion a new lifestyle and. sta-
b i 1 i <'. thg wo r 1@i ' 8 [!pl!u] at. i on,  Wi 1-
cax ~ rr ~.l krv,~,' r: r k'ar i re F.'d'or@.-'. ~ov, !

A HUMlh]<Y 0]' I HAULS

The fallowing are same issues that
are being debs.ted  usually hotly,l Ln marine
s tud L p's '.

[here is legislation ta prevent inRis
c r imi nate acea» Jump ing, hut how can. it
be enforced,'. 3 he same problem a.rises
«'hen ~'~'. t.r y t.o a ] tacit.e mineral re-
saurc e s, ta pa 1 ice w ha l er s, an J. t a
protect dolphins.

2.1 How can we balance the need Car the ail
racer><. c of f the Ll. S. coasts and vn
t inental shelves anJ. sla!>as and the need
to prevent pot ent i a. l dam@ qe to the en-
v iroTLmellt. In' ta fisheries",

should aur part s be developers. ta accan-
ioadate hig tahkers ~ or should offshore
facilities with pipe l ines t.o ~hare tio
de ve l ope r3, or should we c ea.s e impa rt inp'
  .owtchar . thi s j ss Le tv the debate over
landing a f the Rancor<!e i L> our» a t i or> ' i
Sirports.!

209 y

reach

peapl
would
rise

cltle

that
I T'  I' o

ears, it cauld amount to l90 per-
of C.hc solar energy c»rrentJv
inR tIie surface» at the earth Same
e helieve that the polar icecaps

t hen me 1 t, a nd se a. L ev e i ~ oui 1 d
to 16lJ - 'Ull L" eet, whi=h i'auld t'l ooD ou r

;lni] farm l ~n;ls � i I coz1, Others think
glac ie ! s mi phd hui . <] «x e n hi g!i< r Fro]r
8sed evapcY;It ion ilnd prec ipi tat.i an



T1lF.NE 4 OBJET"I I 4'f'.~

st.uclent wi 1 l be able

j., Summa r i ze h~ith s ide s i ii a current
oceanagraphic. deball.e; i. e,, l~r i vate
vs. pub l i c o~'T<e r sh ip a f coas tal prop-
ertyy, 0 r t]Ec tUAa-pa rpo i sc c arlt ravprs v ~

Ident. ify the marine inhabitants af t id'
pools.

5 Ori ginate sa?Utions ta en.sure the j went
allot.at,ion af a limited zesaurce.

4. Watch a slide presentation on oceano-
graphic explore.tiara, Discuss the
slides,

5. 'lasts cdil>le ocean resources, including
gnat.sual seal'aods and seaweed,

6, C:hart the dest inatian ot' water
other things wc put dawn our drains.

7, Draw a ~i@ t' i nc I'oad wqh, o i' tlute
weal~ af life as a whol»

8, Write a science fig.t.ian stary describing
tuf iiT'i. uses I;~<id/or Alu e 1 a l the v< i ass.

r 1

A c t. i v i ty 1 ow e s i t s e x i s t ea c e i v. p 8 v' t
to discussioT~s with law professor Arvid
P'a.rclv and politica.l scil~>t i st Robert
FT'i eche i e.



R4?' r GWA,C.E

M 7 K'RZArS

CO!a'fish cra=ka r~

az aL'le'.x faad La

be D2. Vl OEKI

Gze af the mj or
guesticms at Chc! VR
Zelda Df the Sea Oae-

ference- rr7.ich hal'e
gable on pet'SOdica' Jy
far aj'.met fifty
lIears Es hmv ta
allocate r~aaurces

Kr @vagrant!de~ Jly
d'l Sea'vaataged sttteS
thase without a sea-

caas L.. Zariill oc'ked

W<mtries can be

gimme~ r!yJ>ts 5a the
sea 's resaurces, but

if their rights af
ac+88 Are rlat guar-
anteed, they eriJ2.
reraaiv at ah@' pf"rir.a

af their neighbnzs
far transiL. per-
zlll 85 2. M y ~h i O JI
$Oret i mes inva 3 ves

high fees and tar-
2.ff6 ~

V~y far children
ta grasp this aileraa
Es to experi ence a
~el irl which there

is a ffgr J pic. vith
irlcreasizg nerrtbCr

Of c'j.aimnts--ihe

sa-csJ 1c rJ «pri samplers'
di2.elena " Ever> pre-
Seflaa I ers are

acmic'',.i awiwze af the

~tentia? far hei nq
g4'p$ed at juice time

~~ ACT1VITY

Take to class an in-
sufficient tlulllber af

crackers prcfervbiy-
the brand shaped like slllall

�goldfish. Let the chiIJ.rerl
count t.he llOlllber' of i'ish
crackers and the numl>er
Of Children. «ho sarlt ane.
Lead. thelll irr a disc.ussian
of possible salutians,
Rake a list ai their sug-
gest ion s, with thy pros
and cons af each.

Same of tlirt' SalutiarlS
will very likely be those
proposed v.t tho L.aw oi the
Se a con f e ranges;

The biggest porson
cauld take them all,
1-IC or she c auld e at
them alai>e, or Share
them with i'riends.
The g ra up <.ould t ry t o
se l 1 the crackers and
b»y sorlething else.
A.ll c]lildren abSent
receive none, ar salne
are set aside far them.
The crackers cou.ld he
offered as 8 reward,
ar given only to those
children with a certain
characterised.ic O,g,,

those wearing bIuc that
dy! !.

5! hll af the crackers could
be cut in half or ili
quarters! .

When. J.iscussing the
ne ce s s i ty a f moving Sralll
freedom to regulation, you
can also offer the myology
ai what happens when, a SlTl~ll
't04'n grows inta a city.

When a tawn is j ust
beginning, there is allnast
na traffiC. al>d people tend
ta be rather polite allput
letting the other person have
the right-af-way at. the fe»
intersections.

Whcrl tllc to4 n grol s,
however, there are mare cars
Stop signs have to be erected
and perhaps a traffic light
installed at the major inter-
sect>on, Saon. aiterward, a
i'ee traffic lights a.nial pqc
police al'licer area't enough.
L'itizens hecolllc sf'-a.id Of
addit iona 1 expense an J. bureau
c racy, s o they vote again.st
raa re lights a n d pvl ice office

That is exactly where
ocean managelTlerlt iS Thaw, and
the result is similar tao:
Serious accidents occur at
un gua rhea i nte rs ec.t i ons,

f f there 's nuit
enal2qfr f><id
ga arauer2. Since

tFJBB'e chl 2 drp� 4 ze

aLlr zext general JOE
af acean resource

managers, ZC is im-
pera ti ve t ha t they
aeveiap 8 sense af
the resl2!,.e vf greea
arid L.he merits ref

just aj JOE.atian af
Che world's anal 1abie
prazert y,
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J6L 7'Js R I A 7 ~s

An in7~rtazt
aspec t a f a~ n-

agraphy tadaq ds
the research

that ie ha.inq
ccr~d Uctea hg
varSV4s cmovtries

an veeeele

t Jr ram gha 118 the
~rid,

5 Ji a'es and

cia ~n.wp l p1" n-
jectar. Audi a
t ape
canc tee player.
Rap af the varJd
JaCtudfp1q
Antarctica.

Preview and t.hen b!inw the
6 siide presentation  in the

MRI.! on a Chilean expedition.
ta Ant a rct ica. The s I i ~k s ~ caU.e-
t.esy nf I eo and Jackie Raj as,
inc ?ude:

Departure anLi jpvr0ey past
glaciers,
l.iving sccama6ations arri
li Eestylc;
Av.immi l ife abserved, inciudin.g

R8 1I p  '. Tl g il i 5 s
Scuba Rivi'.g expedition with
o.»der~st.er photography,

There is s saun6 cassette
v.a,r rat ed by Jackie Roj as, One s ide
of the tape is iv. English; the
other i s iii Sl>ani ah a.nd Dr>gli >h,

Tal;c t.he world map fx'pm flic
MRL ta shaw where the expedition
wee.t, Ymir can ~iso take the book
i.'.a ~m1" Ietipd-:Ve ta haVe an hand
if the sl ides spark futher ir1terest
in. per1guio.s.

Rate. LC students liked this
tap i c, you mi gh K wan t t 0 s how L'hem
the f i 1m Oar=.~ogr pl~@ -.1; 8jie PGM
ReqiovJ, which i s ava i lab J. e f ram
tilt, TM'L5 f i im L i b rvr!', >MN - i A 30 l
 color, 29 minutes! .
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1.P,

iS in
there
olate

t fwxu

4 dug Shagu

I+ g

~ PN'

bA-'K W
eP~+a- m
C~ ace~!~
a

W P~~

PMTERTrl r '7

Sea farad a n<! Scald

di shes . Cha rt s and

bvaRs an edible

occam prmJvgts,
DriaRizg water.

63

~~ ACTIVITY

Prep are a l e 5 Sari an ace an.
edibles . Inc lude things
students iriay not haVe real iZ.ed
that most Of the. lish we eat
the farm af chicken and that
iS a seaweed product in. char-
miJk ari.d ice cream,

I <> C l as 5, make and t as te
fish and seaweed, J.i shee 7<i<-.Iud<~
smal 1 d'or t ian 9 o f ? p55 common sea-
food such as. octopi.s, slav.id,
ant. Pel,

T CKcEZ! MAeK5P

a~e brarrvJr a~

aceanagraphq is
~AC-sr+ed w1tJr

abta/zJ rid foal &am
the acean--especial Jq

with optimizing
edLbia acean rezaurces

chi Jdpcv probably
Rzov @Mt a Lma ffsh

sandwich tastes li te

I'bLrt der 't taRe that
far graetea3. 2'hey
prabaM.y are unaware,
havevez, ref eCJy.r
fata'stvffs fram the

sea, empery/all y
thyrse <chase usage
>i 3 J hecate rare

aamumn wi Ghlri

children's 2ifet ~ re
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RA.7FzJ z m

P~z~r aiba' narRers
BaaRs
charts.

 ! 4

Jfast af L'hc!

SIC t J.VL tlER Sa
Far iz t.'i is- beck

ha m stressr.d

t ffeet- af
t hP c'P.i a~

pc apie. Was wa
wi J! rrSx.r, up a
tap c that ic
iaaeV vc-.c~i<-

agt a~!J!r.r - the
rrvnber

> ."'5 vr. i a the
ficta'; aLear!

J!O!/vP<arr--
the effects nf

Jirc~ple arr the
sea

~~ ACTIVITY

'I ake in the I vase -leaf natebaak
af newspaper a.rt ii-.lee av. pal-
lutian,  It's iv. the MRL.!

Lark at recent art icles and try ta
make a i i c  . vf what is being pal-
J.ute<t by wJ>am, v.nil shat is hei:>g
Rane ahnvt. it .

1f yau are nat an expert. your-
se li.', invite a gvest to the c lass-
room l o J «;td t he ~] i s cn ~ s i an a.bout
«ha t h appe» s t a t !ic. proJ«c t s we
~~~h da~n the drain>. Wbe t e Avc..s.
our wats r <.om» from', Where J.ac@ it
ga'" .What J.o bainec a~~l indus tries
aced to t he «.«cr on its raute 7 What
does the schan l add'P Make a large
chart. vf the process. Rap the pat.h
a E p a I lent. t ori

T >lk ~ha»t the web af life
and ways in whi<.h xv can upset Enate

i ri I hi v. aa i I f you nee<i
to knaw mare ahnuE. this topic, look

 he articles callected in the
MR J..

Ynv i.an play a web af li fe
p,arne ' l.on» ei.t w i   h string chi ldren
re]!tee~.rent i»g variacis marine animals
and plants. HihL» a t i ght. w<.h i s
Ia rme 8, ha.ve av.e chi 1 J. J.rap aut.
Wi>at. l~~ppi.~>s' h'haE i E two drop aut'.
Mare'

ln gra~1es 4 -6 yogis con] 3 8 I so
chow the 9-min.ute i'i lm l'su<i �~i~s ~r.
the arear., The f ilm is a.va i l able i'ram
L, A.  :itv Schoal s �2118! .
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W YiERIAL8

Cl!es t l abel s p~t r r.

paper avd crdrgo~s af
priests, 8ripks with
dl 9 yraeLc an't deecri p-
Ci ass a f f oc d eh@ i ms
ama the interred. JPClrrn-

s JripS be t.weeri the
ocean and all cf ! f  e
ClatJr nr paper ter:Je
for clearing Lrp.

~~ ACTIVITY

!'l ay a garne t a J.evans t rat e
foozle chain in. the acr.s»

community, While the game
below ahrrrittedly ever-simp?ifies
interrelationships, it. wi3.1 perhaps
%as ter the beginnings of re cage. it ion
that such c.or»>ecteJ.ness exists among
n a t v r r. ' s c r e at Lrre s .

Mpk c @he s t labe ls t o i den t. i fy
I>artie.ipant.s according tp t.heir
roles;

Design a game like the sci csars-
racks-paper gsme in which scissors
can. cut psper, paper can. wrap roc:.ks,
and yacks can smash zci ssnrs! . In
your new gsm ., sb rirnp can eat c.opc-
podg brrt oat vice verse!, and seals
eat fish, which eat. shrimp, which eat
diatom', arrd so air., Trade roles so
that. everyone has a chance ta he a
consumer.

After yprj have played the game,
make a pas te r E'a r t he raom a r s chool
hall. I t c.auld show an oceania'. farad
web, the web nf l ife as a whale, the
effects af paElution, or a subject af
your choice n,s a group,  Don' t. fpr-
get tO Obta in pe remiss ian I'ar this
ac t i v i ty t hrarjgh your bc boa l CUordi-
nator, !

Ãaiig ecalogica? prcb-
lerms stem fram the

inability af the ~p-
ulace C:o remgriize the
i r! ter re> ationships.
between members af a

community, 6jpCe we
ofter Jock col PSLi eat

~were~ess af the web

af life, we teen' ta bc'.

ueab3c tp predict the
conseqeezces af our
ac tiazs wherl we ieter-

rupC a fciad chair.
73ew loping such a
perceptive ygcila' be
gmd rat arri@ far
ec.-el~ica? sal.vatic',
but a?so far ezpanaiag
the znterre?atzalrs'hip
print of view" ta
famiJy psyclmdgaam.cs,
poJftiqal system-,
fheoreti ca2. Gaa~trvcts

in c ca~cs, law, a~d
.'atezzatiaadi A"equations.



RAYZOÃALE

hlATERIar '

!fez m 0 e'.z l a 2 S are

reqU i l ea' Car tin
zvzlirlg hearing"

cieM8C, PI~>8l:riais

faz pl"e> ilrie~ry
ac-tivities eight
Inc! va'e roc'ardr'regs,

phd tag rapes, bacd<s,
6B d 9'3Jl725' ~

Aaather $MVe' ill

acearlagraphV le
private vers@ o
pabst l.a ~ership ar

he coasC2i ale, Ore

ffri ter abservea

thdC of Chc' 59, J97

miies af ff S, vOzst-

2.ingle, eel @ding
A~ a$ka BmJ Hawaii,
anZy Rw6 yare.eat ie
~ea by he pub3dc.
The Stvr2eets may'
zlat percoj m' that
tlris gvestiorl haS

ta da with

them, bu t i f you
are izlterestea' im

this' tapl'C, they
LovId--aad' ehevl6�

~ ~2'Svka'ed,

~~ ACTIVITY

st 1rt by rlaking younger chi ] d-
r en  ai] d ine xpei i e oc.ed aide r
ones! awar< af life at the sea-

sha t C - - the serlsat iona and re Crea.tians
that are i l> jeopardy. You cauld '.

Play a.nd ider ti5y seashore sounds
fram a rel Ording: fog]lorrl,
gulls, waves, avatars, kids
play i rig, sea Es l!arking, exhal i»g
un'.er water.

Shaw p]lot.agraphs of the acean..
i f yau were tl>e re, vh at wc i! l d
yau hear, smell, da, etc.? What
caEars do you see'.

U'se the L. A. ] arbor ' s cola r iT>g
hoick. '1 alk ahout 8v.fety w]>en
sw 1JIUDl tl g,

Play Dra4 in' far pairs Or can-
centratian veiny a deck at cards
that incEuL]es piet <res af f i ch,
ramey of fish, sea mammals,
beach, rn'].g, boat, island, etc.

Wake a box s'ith a harld hale
iden.tiiy ocean oblvc.ts by feel.
she El s, ke 1p, beach rol..k s, Are
t hey rough, s a i t, J>ard, smaot h,
jagged~

Kith ma re  .x»erienceJ. chi Icl
rerl, have eac]> pa rsvn take a role
and present his ar her s i de irl
Rebate in w]l i «h the: aning a f a.
st re<.vh aE' beach ii ll» in@ determined
kc les: housing d eve E aplne a t con.-
tractor, l>oat.er, anusemen.t park
av»e.r, private citizcxl. wha wants to
buiEd a hame lar his or her family,
Svrfe.r, hate] alNr>er, kennel awner,
e i l company represcn.tat ive, gave > n-
meo.t reprL svntative, fisherman.,
fish, a child xhp wants to play at
tl!e ill�'a ch.

Khat are the casts dollars,
social, ecalagical, acct.hvtic.! af
each person's proposed usage' lihat
will be both the ]on.g- and shart-
terv e5fr.<.t.s? 'Who will l>c»befit?

66



Kl 2'T9hfArds

Ml?'KRONA.CS

~~ ACTIVITY

.A. L1t!'
Lm Vrl thC.
!'QVPI' 9 i' ,'

ag ~r,X Q~..'..
wc11 io

the class

pp 1 ement
SS.ip» w i Lh
v.ewspaper
d iv the

RIrtcVvr. r"'Lr

suzzaurds

VIritr.'d 5'Cater

ca+Lzaf of the

P<IrL<nw CixaaI--the

»rr!m> C~rrr. 2 irikaqe

bet racer a~as . in

C'FJi S 2Ct l V2. t'y,
stLrnezts reirisiri'c r

varyiag ~i.rite of
view acts are c.r>-

couraged gc! d f'r'   vr'
8   C'5E'J. z ow73 cc3B

i loafer>s, boCJr v f
rrhiLh are aki3 Jz

nec a'ed by res~n-
.ri!> Ie ~i t'i zc'a~ ~

Ei 'Im aaa' prate Ear

Ptap. 8< mp iper
dzri cl ee
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We issue that is

r.'» r rents y very hot
is the a'@bate be-

tm'.en the tuna

f 4 cherry+ aM the
advaaat:es of more

st ringent Jimito-
tiaus an the number

af parprize ki?J.rd
the pror:r:.go nf

fishing for tuzv,
ra ad'titian ta help-
ing ahlta'r'en uuaer-
stand the pai utz a 
view in this' fs'sue,

this activity ail.l
Jelp chi Jdren
l3 exp@a ic ace the
fruetrati ans af
holding a view that

in eanfi  ct with

the vice af same-

AC else, Z! ex-
perience'. the d'if-
fic.vltg in vark9zg
out mmpraeize
sal vt > on e 3! cc r ry

CV .. activit ies
essentia 1 ta thr.'

J.rqa ] profess l nn ~
caua uc t rc search,

argan3ze evidence,
pr eseI7t c.-onvinclug
arguments, ana' uter
ppzsuasive <kills,
4J pre .'r:ice skills
neccJed by all students;
asking 7 uesti ans,
tiki ng notes, nut-
l icing, pUl~f ic
shaking, organ-
izing inform:stiaz

~~ ACTIVITY

Lls ing the nates in the hip].
a n "J lv» 4v Ca nduc.t a Debate, '~
set up a debate among the

fc 1 l awing pa rt iciparl,t $:

A man. with a family who has
worked 20 years to be able
ta huy his own. tuna f j shing
boat. Hc is worried that hi s
fe.ti ly will starve if he tries
ta meet the quota an dalphi.ns
the.t ma!' be killed,  Cv.erectly
59,056 per year may be taken
by t he V, S, tuna fleet. !

A person representing the Fvnd
far A<ii eals. He ar she thinks
t h8.t the tun 8 f i s hermem can
avoid ki!ling dolphins, a,nd
points act than they are. eat
going ta be prasecvterl if they
accidentally kill a fe~ in
the process of fishing.

person Crom i.he National
Marine Pi sheries Service who
is s unposed ta cnCor ce the
act that sets a limi t an. the
killing of dolphins, He ar
she is just trying ta da his
ar her j ah.

repre sent ~ t i ve a f t he c anne ry
that gave t he Eish» iiiia] 53aiii 1 ian
ta l!ny hi 6 haat. They ~ant him
ta make his payment af 8 ~Llo,l3AA

f i s he rman Erve another coun.t ry
that doc sv. ' t have svch a qua ta.
Kc or she just Keeps bringing
in morc tun.a. and making maT'e
manL'y.

ee
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m TRIALS

Paper and pencils.
Crayons nr markers
for iilustratinq

sCary. Science
fiction story

?'here is a 88'P

tan v'l C lan of

devoti ng the
lazt session of.

s mfa'-Mvrse to

eel ebr a t ing.

One af the Lap'.citlC."
needed by po2.ic'y pJzn-
ners Js Ci!c abl22Cq

~rcei vo. 3nng-
range effects af
preMnt d ty dec;iSiVzls,
rhis aLtivitg caJIz
upon the chi Jdrez'e

c-rcdtlvlty And ir-
aqi nati on shiite
Chc'.y spbr.u2atc
about: the gLc an's

futuze.

~~ ACTIVITY

A~ s group, write v.md i llv.s-
t rate a sc. ion<.c f ict i pn s tary
about the acean 100 years fram

now. What c>eatures wiil 1 ice in i.t~
Wha wil l trave 1 an it? how? What
color will it be? What will the oil
rings, if they stilE exist, 3.ac& ?ike'7
Kill there be swimlIiing?

Rea3. a b r i e 5 science f i ct inn
story iE the students meed imspir-
<tian.

~~ ACTIVITY

Celebrate the end of the
nlirli-Course hy reViewing whBt
you have learned and haying

a f ares e l l pa r ty, You c.ou ld s how
a film, restage a dehste far
visitors, or draoiatize your
science fiction, story,

ALl'Dl[IO'4.KL SUCiGEb']IVKS

Study an ocean i s s ue an the
ballot, Look a.t ad.vertisenivnt»
for bath sides, !Iow are i.ss~es
soldan Write and draw a TV com-
mercial advert isirlg t.he growl>' s
pp in i or] shout the acean. Can
you alsa write one that makes
undesirable same tlt in g t h s t you.
re a l ly think i s des i rab le'?

~ To ai d in understanding the dis-
pute over the 200 mile limit,
use cha?k or string to drdw an
equal amount of space around
each child's desk. What. happens
to the people an the edges? In
the middles How are i'ights
settled where the "districts"
overlap'?

As a group, write a letter
cxprqssing yput opinipe in the
tuma-porpoise c.ontroversy. Sen.d
it to a legisla.ter or canscrvation
group of your chai.ce.
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