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INTRODUCTION

ThefirstseveraldaysofMan:ACourseofStudybringthechildintothe

coursebymakinghim,hisfriends,thehumanspecies,thesubjectofthe

lessons.Manyofthequestionsraisedaresegmentsofthequestionsupon

whichtheentirecourseisbased:WhoamI?Whatmakesmehuman?What

makesmanhuman?Someofthequestionsconcernlearning:Whatdohuman

beingslearnduringtheirlifetimes?Fromwhomdotheylearn?Doall

peoplelearnthesamethings?Learningandhowitaffectsourbehavior

areprimaryfociofthecourse.

Anotheremphasisisuponthelifecycle:Whatthingshappenduringone

person'slifetimethathappentoallpeople,toalllivingthings?How

doeslifegooneventhoughindividualsdie?Somequestionshavenofinal

answers;yettheymayleadtoagreaterunderstandingofone'sownpast

andplaceintheworldtoday.

Otherquestionsraisedhereconcernemotions--love,anger,joy,sorrow-­

andtheparttheyplayinahumanlifetime.Laterinthecourse,ties

ofaffectionandcontrolofaggressionwillbediscussed.

peoplelearnthesamethings?Learningandhowitaffectsourbehavior

areprimaryfociofthecourse.

Anotheremphasisisuponthelifecycle:Whatthingshappenduringone

person'slifetimethathappentoallpeople,toalllivingthings?How

doeslifegooneventhoughindividualsdie?Somequestionshavenofinal

answers;yettheymayleadtoagreaterunderstandingofone'sownpast

andplaceintheworldtoday.

Otherquestionsraisedhereconcernemotions--love,anger,joy,sorrow-­

andtheparttheyplayinahumanlifetime.Laterinthecourse,ties

ofaffectionandcontrolofaggressionwillbediscussed.

Asthechildrenbegintoconsiderwhatdistinguisheshumanbeingsfrom
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INTRODUCTORYLESSONS:WHAT'SINALIFETIME?

A.MAN,ALLMEN(2days)

Thislessonemphasizesthesimilarneeds,thoughts
andfeelingsofallmen.

B.LIFETIMESANDLIFECYCLES(2days)

Individuallifetimesend,butlifegoeson.Char­
acteristicsandtraditionsarepasseddownfrom
generationtogeneration.

C.LOOKINGATMANANDOTHERANIMALS(1day)

Whateverdifferencesexistamongindividualsand
cultures,allmenbelongtothesamespecies.In
ordertounderstandbettertheuniquenessofthat
species,thechildrenwillstudyotheranimalsas
theystudythemselves.

Beforeteachingtheselessons,itishelpfultoread
alloftheIntroductoryLessons(throughpage25of
thismanual).

Whateverdifferencesexistamongindividualsand
cultures,allmenbelongtothesamespecies.In
ordertounderstandbettertheuniquenessofthat
species,thechildrenwillstudyotheranimalsas
theystudythemselves.

Beforeteachingtheselessons,itishelpfultoread
alloftheIntroductoryLessons(throughpage25of
thismanual).
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A. Man, All Men 2 DAYS

The purpose of the first few days is to provide experiences for children

that allow them to consider the common feelings and needs of all mankind.

Suggested here are activities using pictures, poems and boxes that give

each child an opportunity to express his thoughts.

There are several ways that the poems and pictures can be used. We sug­

gest that each child choose a theme (such as birth, death, loving, playing),

find a poem and pictures to accompany that theme, then paste the poem

and pictures on the outside of a box. (We suggest a box because it is

an interesting and unusual medium for children. Flat cardboard can be

used if boxes are not available.) Perhaps some children would prefer to

look through the poems or pictures before choosing their themes.

The second part of this lesson is based upon photographs of themselves

that the children bring in. This should help them see that the course is

about them, and that they, as members of the human species, share the

thoughts and feelings and needs of others.

r - - -- - - - - r - ------ .. - --0

gest that each child choose a theme (such as birth, death, loving, playing),

find a poem and pictures to accompany that theme, then paste the poem

and pictures on the outside of a box. (We suggest a box because it is

an interesting and unusual medium for children. Flat cardboard can be

used if boxes are not available.) Perhaps some children would prefer to

look through the poems or pictures before choosing their themes.

The second part of this lesson is based upon photographs of themselves

that the children bring in. This should help them see that the course is

about them, and that they, as members of the human species, share the

thoughts and feelings and needs of others.

With these ideas in mind, the following two-day sequence is suggested.
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1.DISCUSSINGLIFETIMEOCCURRENCES

Discusswithyourstudents:Whatdopeopledoduringtheirlifetimes?

Whataresomeofthewaystheyfeel?Whatdotheythinkabout?What

makesahumanbeinghuman?Whatmakesyouhuman?Tostartdiscussion,

youmightreadapoemsuchasthefollowingfromEcclesiastes.

Toeverythingthereisaseason,andatimetoeverypurpose
undertheheaven:

Atimetobeborn,andatimetodie;
atimetoplant,andatimetopluckupthatwhichisplanted;

Atimetokill,andatimetoheal;
atimetobreakdown,andatimetobuildup;

Atimetoweep,andatimetolaugh;
atimetomourn,andatimetodance;

Atimetocastawaystones,andatimetogatherstonestogether;
atimetoembrace,andatimetorefrainfromembracing;

Atimetoget,andatimetolose;
atimetokeep,andatimetocastaway;

Atimetorend,andatimetosew;
atimetokeepsilence,andatimetospeak;

Atimetolove,andatimetohate;
atimeofwar,andatimeofpeace.

Ecclesiastes3:1-8

Atimetokill,andatimetoheal;
atimetobreakdown,andatimetobuildup;

Atimetoweep,andatimetolaugh;
atimetomourn,andatimetodance;

Atimetocastawaystones,andatimetogatherstonestogether;
atimetoembrace,andatimetorefrainfromembracing;

Atimetoget,andatimetolose;
atimetokeep,andatimetocastaway;

Atimetorend,andatimetosew;
atimetokeepsilence,andatimetospeak;

Atimetolove,andatimetohate;
atimeofwar,andatimeofpeace.

Ecclesiastes3:1-8

Asthechildrenmentiontheirideas,askwhichoftheactivities,thoughts

orfeelingstheyaredescribingaresharedbyallmen,andwhichonesare
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Since the subject of the lesson is all mankind, it is important that the

pictures from which the children choose include people of all ages, races

and economic conditions . During this activity, some children may wish to

work with another child; others may prefer to work alone.

As they finish their montages, ask the children to look at the boxes of

other children and consider how the themes on the boxes are similar and

different.

3. HOMEWORK ASSIGNMENT

Ask each child to bring in a photograph of himself. The photograph should

show the child doing something. Children who cannot get photographs

could draw pictures of themselves . Ask each child to write a short para­

graph about what he is doing or feeling or thinking in his photograph or

drawing.

DAY 2

Photographs or picture of chl1dr
Dittoed sheets with questioaa (to be prepared befor class}

J. n~~k.r.r.£Ul."lmf'r---L"""",,"-.L-._---:'_--"":;'--~---:""":' ......";".J

Ask each child to bring in a photograph of himself. The photograph should

show the child doing something. Children who cannot get photographs

could draw pictures of themselves. Ask each child to write a short para­

graph about what he is doing or feeling or thinking in his photograph or

drawing.

DAY 2

Photographs or picture of cbl1dr
Dittoed sheets with questioaa (to be prepared befor class} .
Montage boxes from previous day
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Findpicturesonclassmates'boxesofpeopledoingthesame
kindofthingthatyouaredoinginyourphotograph.orpicture.

Isitsomethingthatpeopleallovertheworldwoulddo?

Areyoudoingsomethingpeopleofdifferentageswoulddo?

Howdidyoulearntodoit?

Howwereyoufeelingasyoudidit?Wouldotherpeoplebe
likelytobefeelingthesamething?

3.OBSERVINGTHEPHOTOGRAPHS

Eachchild,givenoneormoreofthedittoedsheets,couldobservethe

photographsaroundtheroom,answeringthequestionsonthesheet.After

awhile,theclasscanbebroughtbacktogethertodiscusssomeofthe

photographs.Orsmallgroupsofchildrencanlookatthephotographsand

answerthequestionstogether.

4.DISCUSSASACLASSSOMEOFTHEFOLLOWINGQUESTIONS

Isthereanythingyouliketodothatthepersonsittingnext
toyoudoesn'tliketodo?

Howdidyoulearntofeelthewayyoudoaboutit?

Howdidyourclassmatelearntofeelthewayhefeels?

Whataresomeoftheimportantthingsthatyouthinkaretrue
forallpeople,allovertheworld?

awhile,theclasscanbebroughtbacktogethertodiscusssomeofthe

photographs.Orsmallgroupsofchildrencanlookatthephotographsand

answerthequestionstogether.

4.DISCUSSASACLASSSOMEOFTHEFOLLOWINGQUESTIONS

Isthereanythingyouliketodothatthepersonsittingnext
toyoudoesn'tliketodo?

Howdidyoulearntofeelthewayyoudoaboutit?

Howdidyourclassmatelearntofeelthewayhefeels?

Whataresomeoftheimportantthingsthatyouthinkaretrue
forallpeople,allovertheworld?

Thesequestionsshouldraisetheideathattherearealwaysdifferences
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B.LifetimesandLifeCycles2DAYS

Inthepreviouslesson,thechildrensawthemselvesasmembersofthe

humanspecies.Inthislesson,theyconsiderwhathappensduringahuman

lifetime,andthenareaskedtothinkabouthowmuchofwhattheyexpect

tohappentothemasadultsisinfluencedbywhattheyseeandaretaught

aschildren.Whataboutchildreninotherpartsoftheworld?Inwhat

importantwaysaretheirlifetimessimilartoordifferentfromours?

Finally,thechildrenareintroducedtotheideaofthecycleoflife.

Alllivingthingsareborn,reproduceanddie.Althoughindividual

livescometoanend,lifecontinues,andcharacteristicsandtraditions

arepassedonfromgenerationtogeneration.

l:mport:anaysare

Finally,thechildrenareintroducedtotheideaofthecycleoflife.

Alllivingthingsareborn,reproduceanddie.Althoughindividual

livescometoanend,lifecontinues,andcharacteristicsandtraditions

arepassedonfromgenerationtogeneration.

Heavy·.tl~iDI
pi

B1IO\q~h

have..:y.b.waltta
Tape,wire,oreo-etbi

.cardstoatriua
Crayon
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average human lifetime? (An average American lifetime is about 70 years.)

What would one end represent? The other? Have a child write "birth" on one

card and "death" on another, and attach the cards to the line. Explain

that between birth and death many things happen. The children should put

cards representing some of these things On the line.

3. DISTRIBUTING MATERIALS

When the children understand the task, distribute rope and cards and ask

each child or small groups of children to construct human lifetimes.

They may use either drawings or words to represent the events. Some

things, such as learning to talk, happen over a period of time, not all

at once. You might suggest that the children draw an arrow on cards to

indicate a process in time.

Some teachers have found it best to limit the number of cards each child

receives to eight or ten, so that no child becomes frightened by the size

of the task. We suggest, however, that you let the children use as many

cards as they wish; when they are finished, ask them to mark the most im­

portant ones.

(To display the pieces, some teachers have mounted them on stiff paper

bef9re_SlttachinlLthem_to_tge walls.L - - r --n--- _

things, such as learning to talk, happen over a period of time, not all

at once. You might suggest that the children draw an arrow on cards to

indicate a process in time.

Some teachers have found it best to limit the number of cards each child

receives to eight or ten, so that no child becomes frightened by the size

of the task. We suggest, however, that you let the children use as many

cards as they wish; when they are finished, ask them to mark the most im­

portant ones.

(To display the pieces, some teachers have mounted them on stiff paper

before attaching them to the walls.)

4. QUESTIONS TO DISCUSS
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5.INTRODUCINGTHELIFECYCLEBOOKLET

Takeoneoftheliferopesandholdbeneathitanotherrope,explaining

thatthesecond"lifetime"representsachildofthefirst.Whatwould

wecallthefirst"lifetime"?Whathappensduringthetimerepresented

bytheoverlapofthetwolines?Addanotherrope.Howarethethree

lifetimesrelated?Whatwouldthepeoplecalleachother?

IR~ltI>OVc:nOt.JI I
\

\.
\

~~T""lt=;---------------...-o:=~-:7"1

ITlE~£oDvc..T'Ot-JI \
...

\
\
.@B

Abouthowlongistheperiodofoverlap?Whatwoulditbelikeifthere

werenooverlapatall?Duringthepartoftheoverlapperiodwhenyou

areachild,whatgoeson?Howdoesyourchildhoodaffectwhatyoubecome

asanadult?Whatdopeopleinotherpartsofthecountryorworldlearn

thatisdifferentfromwhatyoulearnduringthisperiod?

IOEATIo4J IR~ltI>OVc:nOt.JI I
\

\.
\

~~""lt=;---------------...-o:~~'771

--.----------r.~~-I~"T~t+~m_-_--;::::::::::c:::====:::::::;-----

Abouthowlongistheperiodofoverlap?Whatwoulditbelikeifthere

werenooverlapatall?Duringthepartoftheoverlapperiodwhenyou

areachild,whatgoeson?Howdoesyourchildhoodaffectwhatyoubecome

asanadult?Whatdopeopleinotherpartsofthecountryorworldlearn

thatisdifferentfromwhatyoulearnduringthisperiod?

6.READINGTHEBOOKLET

Asyoureadthebookletwiththechildren,besuretodiscussthedrawings

~.f:"k~1.f+0,....,..1<>nnint-inan"t-t'h.<lt-it:t.akestwoanimalsto.reproduce.
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What physical characteristics do you have that are similar to character­

istics of one of your parents or grandparents (hair color, eye color,

shape of nose, and so forth)?

Does your family have any traditions that are passed down from one gener­

ation to another (such as special customs at holidays or birthdays)?

How do you learn what you should do at these times?

8. EXAMINING MONTAGES

Look at the pictures in the montages. Children could work individually

or in small groups describing physical characteristics as well as customs

and traditions that they think the people in a given picture would pass

down from generation to generation.

9. OPTIONAL ASSIGNME~TS FOR CLASSROOM OR HOME

a. Construct a life line of greeting cards.

b. Make a life line of periods during a lifetime instead of events. Such
periods might be: infant, child, pre-teenage, teenage, young adult,
adult. Or, an American lifetime as described by one young student:

_.fl _u_ r-'A __- _..?ll... ':tQ_u __JUl. _.5Cl. f\n. .7..fi. .BO "

or in small groups describing physical characteristics as well as customs

and traditions that they think the people in a given picture would pass

down from generation to generation.

9. OPTIONAL ASSIGNME~TS FOR CLASSROOM OR HOME

a. Construct a life line of greeting cards.

b. Make a life line of periods during a lifetime instead of events. Such
periods might be: infant, child, pre-teenage, teenage, young adult,
adult. Or, an American lifetime as described by one young student:

II rI 1
o 10 20 30 40 50 60 70 80
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c.Oneclassmadealifelineextendingthelengthofthehallway
intheirschool.Theymarkedagesatregularintervals.Then
thechildrenwalkedfromoneendtotheother,pretendingthey
werethedifferentagesastheywalkedalong.Atthebeginning
oflifetheycrawled,andattheendtheytotteredontheircanes.

d.Somestudentsmightliketoactoutwaysofbehavingatdifferent
timesoflife.Forexample,thewayspeoplesitduringdifferent
agesoftheirlives,orwaysthatpeopleacttowardotherpeople
duringdifferenttimesintheirlives.

e.OneclassmadealifelineofDr.MartinLutherKing.Theywere
surprisedtofindthat,unlikethelinestheymadeoftheirown
lifetimes,theycouldfindoutmanythingsabouthisadultlife
butnotmuchabouthimasachild.MakingaropeofDr.King's
lifedramatizedhowmuchdoesgoonduringanadultlife.Some
childreninyourclassmightenjoymakingaliferopeofafamous
person.

f.YoumighttellthechildrenabouttheriddleoftheSphinx.The
SphinxissupposedtohaveaskedthewanderingOedipus,'~atwalks
onfourlegs,thentwolegs,thenthreelegs?"Theanswer:Man,
whocrawlsasababy,walkserectasanadult,andleansonacane
inoldage.

IItill

UULllU\..WU\,;.llauuu....U.L&UGOQ..............'-6...4~·..._....O---l""----_..-----0-

lifedramatizedhowmuchdoesgoonduringanadultlife.Some
childreninyourclassmightenjoymakingaliferopeofafamous
person.

f.YoumighttellthechildrenabouttheriddleoftheSphinx.The
SphinxissupposedtohaveaskedthewanderingOedipus,"Whatwalks
onfourlegs,thentwolegs,thenthreelegs?"Theanswer:Man,
whocrawlsasababy,walkserectasanadult,andleansonacane
inoldage.

1111111
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c. Looking at Man and Other Animals 1 DAY

In the previous lessons, the children have looked at the similarities and

differences among members of the human species . Though there is enormous

variety within the species, all men are members of one species . Now the

children are introduced to the idea of studying other animals to under­

stand this human species better. In what ways is man similar to and dif­

ferent from other animal species?

Record, "In the Ple'1dtf

Filmstrip, "Looking at An1mala"

1 . FOCUSING ON MAN AS AN ANIMAL

Phonograph
Filmstrip projector

Discuss with your students : We have spent several days looking at human

be{ngs; what are some of the things we have said all men have in common?

Explain that all men are members of the same species, that is, the same
--r-----·

Record, "In the Ple'1dtf

Filmstrip, "Looking at An1mala"

1. FOCUSING ON MAN AS AN ANIMAL

Phonograph
Filmstrip projector

Discuss with your students : We have spent several days looking at human

be{ngs; what are some of the things we have said all men have in common?

Explain that all men are members of the same species, that is, the same

animal group. What makes man different from all other animals? Explain

that this is the question that is to be the focus of work for the next
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-Afewofthequestionsthatmightcomeuparegivenbelow.Theyraise

issuesthatwillbediscussedthroughoutthecourse.Atthispointtyou

shouldencouragethechildrentobegintothinkcriticallyaboutsomeof

thethingstheyhavebeentakingforgranted.

Doallanimalsmarry?Whatwouldyousayisthedifferencebetweenhuman

marriageandthe"marriage"ofotheranimals?Doallanimalstalk?What

doyoumeanbytalk?Whatisthedifferencebetweenahumantalkingand

aparrottalking?(Interestedchildrenmightliketoreadthechapteron

animallanguageinKingSolomon'sRingtbyKonradZ.Lorenz.)Whatdowe

meanwhenwesaythatonlymanusestools?Chimpshavebeenseenusing

bladesofgrasstogetinsectsoutofdirtmounds.Isthisusingatool?

Statementslike'~anisdifferentfromotheranimalsbecausehegoesto

school"oftencausedifficultiesbecausechildrenmaypointoutthat

animalssometimeswanderaroundinschoolbuildingstandsoforth.Itis

wisetolimitthediscussiontoeventsthatwouldoccurinanimals'lives

withoutthepresenceofhumanstthatiStintheanimals'naturalstate.

2.INTRODUCINGTHEFILMSTRIP

Explaintotheclassthattheyaregoingtolookforsimilaritiesand

animallanguageinKingSolomon'sRingtbyKonradZ.Lorenz.)Whatdowe

meanwhenwesaythatonlymanusestools?Chimpshavebeenseenusing

bladesofgrasstogetinsectsoutofdirtmounds.Isthisusingatool?

Statementslike'~anisdifferentfromotheranimalsbecausehegoesto

school"oftencausedifficultiesbecausechildrenmaypoint,outthat

animalssometimeswanderaroundinschoolbuildingstandsoforth.Itis

wisetolimitthediscussiontoeventsthatwouldoccurinanimals'lives

withoutthepresenceofhumans,thatis,intheanimals'naturalstate.

2.INTRODUCINGTHEFILMSTRIP

Explaintotheclassthattheyaregoingtolookforsimilaritiesand

differencesbetweenmanandotheranimalsinpicturesofanimals,and

thattheclasswillstudytheseanimalsastheunitproceeds.
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4. RETURNING TO LIFE ROPES

Ask the children to look back at the life ropes they constructed. Have

them mark the cards with an X if the activity described pertains only to

humans, and a question mark if they aren't sure and think it might also

happen during the lifetimes of other animals.
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TRANSCRIPTOFNARRATION:LOOKINGATANIMALS

Transcribedbelowisthenarrationforthefilmstripband1oftherecord"Inthe
Field."(TeacherswithDuKaneautomaticsynchronousequipmentshouldadvancethe
filmtothetitleside,"LookingatAnimals,"andstart.record.)

/1/Didyoueverreallylookatanimals?Whatisit/2/

inusthatmakesussointerestedinanimals?Whatisit

/3/thatmakesuswanttopetthem,and/4/oftentokeep

themaspets?Whatisitthatmakes/5/usfeelsometimes

soveryclosetoanimals,andatothertimes/6/sofar

removedfromthem?Whenwethinkthatall/7/ofus--men,

otheranimals,andevenplants--areworkingattheproblem

ofgettingalonginthisworld,thenwecanseehowmuch

wehaveincommonwithallformsoflife.

/8/Infact,wesometimesfeelsoclosetoanimalsthat

weimaginethattheydothingsintheirworldverymuchas

wedoinours,/9/thattheythinkandfeelaswedo,and

~h~~~h~vnn~h~~~methinQstosurvivethatwedo.Often
themaspets?Whatisitthatmakes/5/usfeelsometimes

soveryclosetoanimals,andatothertimes/6/sofar

removedfromthem?Whenwethinkthatall/7/ofus--men,

otheranimals,andevenplants--areworkingattheproblem

ofgettingalonginthisworld,thenwecanseehowmuch

wehaveincommonwithallformsoflife.

/8/Infact,wesometimesfeelsoclosetoanimalsthat

weimaginethattheydothingsintheirworldverymuchas

wedoinours,/9/thattheythinkandfeelaswedo,and

thattheydothesamethingstosurvivethatwedo.Often

instories,theseanimalsareverymuchlikeus./10/For

example,thefoxandthegrapes.Afoxlookedandbeheld

/11/thegrapesthatgrewuponahugevine~/12/which

grapeshemuchdesiredfortoeatthem./13/Butwhen

l.Boywithsquirrel

2.Girlwithcanary

3.Cat

4.Girlwithgoldfish

5.Hamsters

6.Lizard

7.Caribou

8.Boyanddog

9.Peacocks

4.Girlwithgoldfish

5.Hamsters

6.Lizard

7.Caribou

8.Boyanddog

9.Peacocks

10.Foxwalking

11.Foxwatching

12.Foxclimbing
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18. Man looking at /18/ Some scientists stand for hours studying their habits,
herring gulls and others /19/ go out into the African plains to watch

19. Man looking at baboons.baboons

20. Baby baboon

21. Mother baboon
and baby

22. Baby baboon

With some animals it may be hard to see similarities to hu­

mans. But with others, like the baboons, /20/ it's easy to

see similarities. And if we listen to one of Irven DeVore's

stories about baboons, we learn that they act a lot like us

too. /21/ "As you know, baboon infants always want to stay

with their mothers, and this caused a great deal of diffi­

culty. /22/ We were traveling across Africa and in the eve­

nings, when we could, we went to small hotels so that we

could have a shower and a nice hot meal. Well the moment

we had to leave the little baboon in the hotel room to go

into the dining room, it would begin crying and screaming

because now I was its mother, and it wanted to always be

with me just as little baboons always do. Well we had very

little choice. First we tried to stand around in the room,

all of us who were traveling together, and make sounds that

baboons make in the evenin2 when thev are 20in2 to sleep.
nings, when we could, we went to small hotels so that we

could have a shower and a nice hot meal. Well the moment

we had to leave the little baboon in the hotel room to go

into the dining room, it would begin crying and screaming

because now I was its mother, and it wanted to always be

with me just as little baboons always do. Well we had very

little choice. First we tried to stand around in the room,

all of us who were traveling together, and make sounds that

baboons make in the evening when they are going to sleep.

This is a kind of mournful, cooing sound like ••• (SOUNDS) •••

and sometimes the little baboon would go to sleep when it

heard what sounded like a baboon troop making the evening

sounds. But usually this didn't work, and so in order to

keep the hotel manager from throwing us all out I would go

and get the little baboon and put it inside my shirt because

of course thev wouldn't let a baboon i n the dining room if
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Ofcourse/23/whenwelookatsomekindsofanimals,what

wethinkaresimilaritiesarenotreallysimilaritiesat

all.Whenweseeherringgullchicksinthenestandwatch

theparentsgivethemfood,itlookslikethesamething

thathumanparentsdowiththeiryoung.Butwhenwestudy

/24/herringgulls,wefindthatadultbirdshaveared

spotontheirbills,andthatthechicksarebornwithan

urgetopeckatit./25/26/27/Whenthechickpecksat

thespot,theparentsgivesitfood./28/29/Butthepar­

ent/30/wouldn'tevenfeedthechickunlessitpeckedat

theparent'sspot.

Sothis/31/relationship..•maylooklikethis/32/••.

butitreallyisn'tthesame.Wecanlearnaboutwhat/33/

wearebylearningwhatwearenot,andwhywearenot.

Andwecanlearnaboutmanbylearningsomethingabout

animals./34/Wecanlearninwhatwayswearesimilar,

andinwhatwayswearedifferent.That'swhywewantto

lookatanimals,toreadaboutanimals,andespeciallyto

Sothis/31/relationship.••maylooklikethis/32/••.

butitreallyisn'tthesame.Wecanlearnaboutwhat/33/

wearebylearningwhatwearenot,andwhywearenot.

Andwecanlearnaboutmanbylearningsomethingabout

animals./34/Wecanlearninwhatwayswearesimilar,

andinwhatwayswearedifferent.That'swhywewantto

lookatanimals,toreadaboutanimals,andespeciallyto

thinkaboutanimals.Andatthesametime,tothinkabout

ourselves./35/

23.Herringgulland
chicks

24.Herringgull

25.Chickandegg

26.Chickandmother

27.Chickpecking

28.Motherwith
mouthopen

29.Motherregurgitating

30.Chickeating

31.Chickonmother's
back

32.Eskimomotherand
child

33.Boyreadingbook

34.Girlreadingbook

mouthopen

29.Motherregurgitating

30.Chickeating

31.Chickonmother's
back

32.Eskimomotherand
child

33.Boyreadingbook

34.Girlreadingbook

35.Finalslide
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Poems for Use in Introductory Lessons

During the opening lessons, it is suggested that you have poems

available for the children to use as they prepare their montages.

Some poems that you might use and the books in which they can be

found are listed below. (See the bibliography in A Guide to the

Course for publication information about these books.) "Thumb­

print" and "Dreams" are examples of appropriate poems.

The Arrow Book of Poetry, selected by Anne McGovern
"The Dream Keeper," Langston Hughes
"Primer Lesson," Carl Sandburg

It Doesn't Always Have to Rhyme, by Eve Merriam
"Conversation with Myself"
"Metaphor"
"Thumbprint"
"Ululation"

The Moment of Wonder, edited by Richard Lewis
"Parting," Wang Wei
Untitled poem, Pai-Ta Shun

Reflections on a Gift of Watermelon Pickle, edited by Stephen
T'\ ••__ ': __ t::'...J........ _..1 T ....... ..1..... _... C""-"" u .• _"'" c ......;rJ...

"The Dream Keeper," Langston Hughes
"Primer Lesson," Carl Sandburg

It Doesn't Always Have to Rhyme, by Eve Merriam
"Conversation with Myself"
"Metaphor"
"Thumbprint"
"Ululation"

The Moment of Wonder, edited by Richard Lewis
"Parting," Wang Wei
Untitled poem, Pai-Ta Shun

Reflections on a Gift of Watermelon Pickle, edited by Stephen
Dunning, Edward Lueders and Hugh Smith

"Apartment House," Gerald Raftery
"Dreams," Langston Hughes
"For a Dead Kitten," Sara Henderson Hay
"Husbands and Wives," Miriam Hershenson
"War," Dan Roth

The following books of poems are also recommended:

Cavalcade of Poems, edited by George Bennett and Paul Molloys



TIlUMBPRINT

Intheheelofmythumb
arewhorls,whirls,wheels
inauniquedesign:
minealone.
Whatatreasuretoown~

Myownflesh,myownfeelings.
Noother,howevergrandorbase,
canevercontainthesame.
Mysignature,
thumbingthepagesoftime.
Myuniversekey,
mysingularity.
Impress,implant,
Iammyself,
ofallmyatompartsIamthesum.
Andoutofmybloodandmybrain
Imakemyowninteriorweather,
myownsunandrain.
Imprintmymarkupontheworld,
whateverIshallbecome.

EveMerriam

DREAMS

Holdfasttodreams
Forifdreamsdie
Lifeisabroken-wingedbird
Andoutofmybloodandmybrain
Imakemyowninteriorweather,
myownsunandrain.
Imprintmymarkupontheworld,
whateverIshallbecome.

EveMerriam

DREAMS

Holdfasttodreams
Forifdreamsdie
Lifeisabroken-wingedbird
Thatcannotfly.

Holdfasttodreams
Forwhendreamsgo
Lifeisabarrenfield
Frozenwithsnow.

LangstonHughes

Poems

25



SALMON

WAKINGEARLYSUNDAYMORNING

otobreakloose,likethechinook
salmonjumpingandfallingback
nosinguptotheimpossible
stoneandbone-crushingwaterfall
raw-jawed,weak-fleshedthere,stopped

byten
stepsoftheroaringladder,andthen
toclearthetoponthelasttry
aliveenoughtospawnanddie.
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INTRODUCTION

ThelifecycleofthePacificcoastsalmonprovidesadramaticcontrast

tothehumanlifecycle.Duringtheirfirstyear,salmontravelfrom

thestreamsoftheirbirthtotheocean.Fourorfiveyearslaterthey

returntothesamestreamswheretheywereborn.Allofthistheydo

withouteverhavingseenadultsalmonperformingthesamebehaviors.

Forafterlayingandfertilizingasmanyas6,000eggs,theadultfemale

andmaledie.Thereisnotimewhentheyoungfingerlingsaredependent

upontheadultsalmon.

Atbirththesalmonmustbeabletoperformbehaviorsthatwillhelpit

survive.Itmustbeabletofindfood;itmustbeabletoswim;itmust

beabletorecognizethesmellofitshomestream;itmustbeableto

jumpwaterfalls.Withoutthesebehaviorsandothers,itwouldnotsur­

vive.Mostofthefishthatbeginlifewhenthespermfertilizesthe

eggsdonotsurvivetorep~oduce.Ontheaverage,onlytwofishwill

survivetoreproducefromthe6,000eggslaidandfertilized.

Ashumanbeings,weseldomquestionthatlongperiodwhenwearedepen­

dentuponadults.Wearebornhelpless,andduringourlongperiod
.....~_............:......t..........._........_.2....__...~••_v...1.._'.~",.-.--_~-"'oIIIi"__-r.:!..J~__~_~......_}-

returntothesamestreamswheretheywereborn.Allofthistheydo

withouteverhavingseenadultsalmonperformingthesamebehaviors.

Forafterlayingandfertilizingasmanyas6,000eggs,theadultfemale

andmaledie.Thereisnotimewhentheyoungfingerlingsaredependent

upontheadultsalmon.

Atbirththesalmonmustbeabletoperformbehaviorsthatwillhelpit

survive.Itmustbeabletofindfood;itmustbeabletoswim;itmust

beabletorecognizethesmellofitshomestream;itmustbeableto

jumpwaterfalls.Withoutthesebehaviorsandothers,itwouldnotsur­

vive.Mostofthefishthatbeginlifewhenthespermfertilizesthe
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carried on without training .and with little variation from one gener­

ation to the next . We can assume that this life style, based primarily

upon innate reactions rather than learning , is adaptive for the salmon

species because the species continues to survive . But an individual

salmon has little choice in its lifetime . I f it is not born wi t h appro­

priate behavior , it dies. If its homestream is blocked, it cannot

decide upon an alternate route . The survival of the salmon species

is dependent upon the few fish that survive t o reproduce from the

many thousands of eggs laid and fertilized .

Human beings have few of f spr i ng, and most of them survive t o reproduce .

An individual is protected from birth, and is taught and learns that

he has ch oices within the limits of his society .

Bibliography

See the bibliography in A Guide t o the Cou~se for publication infor ­

mation about these books and for additional titles .

he has choices within the limits of his society .

Bibliography

See the bibliography in A Guide to the Course for publication infor­

mation about these books and for additional titles.

FOR THE CLASSROOM:

Selsam, Millicent, Animals as Parents

The Cour t sh i p of Animals

How Animals Live Together

The Language of Animals
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SalmonLessons

A.ANIMALADAPTATION(1day)

Inthislesson,thebookletAnimalAdaptationisused
todiscusstherelationbetweenananimal'sstructures
andbehaviorsanditsenvironment.

B.LIFECYCLEOFTHEPACIFICCOASTSALMON(1day)

Afterthelifecycleofthesalmonisintroduced,
questionsconcerningthecausesofsalmonbehavior
arebroughtup.

C.EXAMININGTHEBEHAVIOROFSALMON(1day)

Thislessonexaminesspecificbehaviorsandasks
thechildrentoconsiderhowtheseinnatebehaviors
arebeneficialtothespecies.

D.LIFECYCLEVARIABLES(1day)

Thelifestylesofsalmonandofhumansarecontrasted
andquestionsabouthumanlearningareraised.

E.INFORMATIONANDBEHAVIOR(1day)

Inthislesson,thebookletInformationandBehavior
examinestherelationshipbetweentheneedsofan
animal,theinformationitreceivesfromitsenvi­
Thislessonexaminesspecificbehaviorsandasks
thechildrentoconsiderhowtheseinnatebehaviors
arebeneficialtothespecies.

D.LIFECYCLEVARIABLES(1day)

Thelifestylesofsalmonandofhumansarecontrasted
andquestionsabouthumanlearningareraised.

E.INFORMATIONANDBEHAVIOR(1day)

Inthislesson,thebookletInformationandBehavior
examinestherelationshipbetweentheneedsofan
animal,theinformationitreceivesfromitsenvi­
ronment,anditsbehavior.

F.OTHERACTIVITIESANDQUESTIONS(3days)

Thesearesuggestedforindependentactivities,
homeworkorevaluation.

32

35

39

45

48

45

48

50

Thetimeallottedfor"OtherActivitiesandQuestions"LncLudesnot

onlytimeforthesuggestionsinthattopic,butalsotimeforyour
1--__~--'__"__,1_._.-J..l..........~L'I-:_
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A. Animal Adaptation 1 DAY

In the "Man and Other Animals" section of the course, there are six book­

lets that present ideas applicable to all animals. These booklets, inter­

spersed throughout the study of specific animals, are: Life Cycle, Animal

Adaptation, Information and Behavior, Innate and Learned Behavior, Natural

Selection and Structure and Function.

Animal Adaptation looks at the wayan animal is built and the way it behave!

to see what purposes these structures and behaviors serve in the animal's

life. Those animals whose structures and behaviors allow them to survive

and reproduce are adapted to their environments.

to see what purposes these structures and behaviors serve in the animal's

life. Those animals whose structures and behaviors allow them to survive

and reproduce are adapted t o their environments .

1. DEFINING STRUCTURE AND BEHAVIOR
- ~ - - ...:I~ ~ - .... L _ A_~ __ ' A. ~ __ .... _ .... ~ __ 1...__1.1-. ..... .: ........... \.,. ............... .:1...:1 .:~.r~
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Whataboutbehaviors--canyouthinkofwaysthisanimalwouldact?

Behaviorisusedtomeanthewayananimalacts,usingitsbodystructures.

Foramorecompleteexplanation,seeNikoTinbergen'sdefinitionin

"TheStudyofAnimals,"inTalkstoTeachers.Agiraffe,withits

longneck,wouldeatleavesfromthetopsoftrees;itwouldbendits

legsasitdrankwater.Asthechildrenusethewordbehavior,they

shouldrealizethattheworddoesnotmean,inthiscontext,doingsome­

thinginarightorwrongway.Theyhaveprobablyheardtheirmothers

say"Whydon'tyoubehave?"or"Behaveyourself-"Nowtheyshouldbegin

touse.thewordwithoutmoralconnotations.

2.READINGTHEBOOKLET

Asyoureadthebookletwiththechildren,askquestionsaboutthe

meaningofthepicturestomakecertainthattheyunderstand.For

instance,whenreadingpp.22-23,discussthemeaningofenvironment:

Whatistheenvironmentofafish?abird?Discussthequestionsthat

areraisedinthelastpagesofthebooklet.

3.EXAMININGADAPTATIONSOFOTHERANIMALS
--,_....,L..!"~.&..._.....1-..!_,__~__..1__1_...L_••

2.READINGTHEBOOKLET

Asyoureadthebookletwiththechildren,askquestionsaboutthe

meaningofthepicturestomakecertainthattheyunderstand.For

instance,whenreadingpp.22-23,discussthemeaningofenvironment:

Whatistheenvironmentofafish?abird?Discussthequestionsthat

areraisedinthelastpagesofthebooklet.

3.EXAMININGADAPTATIONSOFOTHERANIMALS

Afterreadingthebooklet,askthechildrentothinkofanimalsthey

knowabout.Askonechildtonameastructureofhisanimal,andask

someoneelsetodescribeoneormorebehaviorsthatgoalongwithit

(arobin'sbeak:takingwormsfromtheground,gatheringnestingmater­

ials).Thenyoumightaskwhatstructureshelpananimalperforma

specificact(whenadogeatsameal,itsteethandtongueareafewof

thestructuresthathelpit).Usingpicturesofanimals,smallgroups
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man to hold onto a baseball bat and to carry groceries home. Then reverse

the question and ask what behaviors man has and what structures help him

perform the behaviors. For example, think about playing baseball or

carrying groceries: What structures, besides hands, make these behaviors

possible?

5. EXAMINING MAN'S RELATIONSHIP WITH HIS ENVIRONMENT

These questions may be used as independent work or homework. What is

your environment? (Children should include the surroundings in which

they live and the people who share their environment. In the second

half of the course, man's environment will be extended to include his

world of thought and belief.) How do your structures and behaviors

help you survive in your environment? How would your behavior change

if you moved to a very hot place? a very cold place?

Some children might also want to discuss physical disabilities such as

broken legs or poor eyesight. In other animals, these disabilities

would probably make it impossible for the animal to survive. Yet a man

with such disabilities would probably live. What makes this possible?

(Men. denendent unon ~ther men. are able to share knowledge, to ask for
world of thought and belief.) How do your structures and behaviors

help you survive in your environment? How would your behavior change

if you moved to a very hot place? a very cold place?

Some children might also want to discuss physical disabilities such as

broken legs or poor eyesight. In other animals, these disabilities

would probably make it impossible for the animal to survive. Yet a man

with such disabilities would probably live. What makes this possible?

(Men, dependent upon other men, are able to share knowledge, to ask for

and offer help.)
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B.LifeCycleofthePacificCoastSalmon1DAY
(or2daysifrepro­
ductionisdiscussed
atthispoint)

InthislessonthechildrenbegintheirstudyofthePacificcoastsalmon.

Thefactthatthematuresalmondieimmediatelyafterspawningraises

questionsaboutthenatureoflearningandsurvival.Ifthereareno

adultspresenttoguideandteachthefingerlings,howdotheyknowwhat

todoorwheretogo?

lila,'TheLifeCycleofthe
Salmon"(10min.,narrated)

Booklet,Salmon

1.REVIEWINGTHEFIlM

lila,''TheLifeCycleofthe
Salmon"(10min.,narrated)

Booklet,Salmon

Filmprojector
Screen

Filmprojector
Screen

1.REVIEWINGTHEFIlM

(Acopyofthenarrationofthis~ilmisfoundattheendofthelesson.)

Afterviewingthefilm,discusswiththechildrenanyquestionstheymay

have.Reviewthelifetimeofasalmonbydrawingalifelineonthe

board,markingofffiveone-yearsections.Wheredoesthelayingand

fertilizingofeggsappearonthisline?Wh~tgoesonbetweenbirth

andspawning?Aftersalmonlayandfertilizetheeggs,doesanything

importanttakeplacebeforedeath?
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If questions about the meaning of fertilization come up, you should

make available dittoed copies of the sheets entitled "Mating and Fer­

tilization" at the end of this manual. The children can read the sheets

independently and discuss them at another time.
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TRANSCRIPTOFNARRATION:THELIFECYCLEOFTHESALMON
(10minutes,narrated)

FromtheloftymountainsofwesternNorthAmericamanyacoldclear
riverflowsswiftlytothesea•••fedbyicystreamsfromsnowbanks
highonmountainslopes.••fedbymeltingglaciersandbyclearforest
springs.

Waterseepsfromthedeepmossandrottingwoodoftheancientforest,
spillsovertherimofbeaverdams,gathersinrunningbrooks,slides
swiftlydownwardinvalleystreams,andfinallycoursesinthesteady
flowofriverdrivingtothesea.

EachyearoutofthegreatPacificOceanmillionsofsalmonenterthe
coldfloodofthemountainwaters.

Upstreamthesalmonswim,mileaftermile,towardtheheadwaterswhere
theywillspawn.Unerringlyeachadultsalmonmovestowardthestream
inwhichitwasborn.Uprapids,upwaterfallsimpassabletoallbut
themightysalmon,eachfishisdrivenbyanurgetoreturntothe
streamwhereitspentitsdaysasafingerlingyearsbefore.

Someriversareimpassableevenforsalmon.Butthesethesalmon
ignore,fortheyarenotancestralstreams.Eachmountainstreamhas
itsownspecialodor.Anditisthisdistinctiveodorthatguidesthe
returningsalmon.Thisriveriscompletelyfilledwithsalmon.Soenor­
~QU~~~g4~beirv~l~h@r~4the~4tbf.r!Ver~Gn~t~4~Qtu9n8~i91~u8Hn~!~ ~the!~

coldfloodofthemountainwaters.

Upstreamthesalmonswim,mileaftermile,towardtheheadwaterswhere
theywillspawn.Unerringlyeachadultsalmonmovestowardthestream
inwhichitwasborn.Uprapids,upwaterfallsimpassabletoallbut
themightysalmon,eachfishisdrivenbyanurgetoreturntothe
streamwhereitspentitsdaysasafingerlingyearsbefore.

Someriversareimpassableevenforsalmon.Butthesethesalmon
ignore,fortheyarenotancestralstreams.Eachmountainstreamhas
itsownspecialodor.Anditisthisdistinctiveodorthatguidesthe
returningsalmon.Thisriveriscompletelyfilledwithsalmon.Soenor­
mousaretheirnumbersthattherivercouldnotpossiblysupplytheir
food;butstoredinthebodyofeachfishisenoughfoodforthislast
greatjourney.

Onthebigriverssomefishwilltravelasmuchasathousandmiles
upstreambeforetheyreachthespawninggrounds,oftenbattlingfor
eachfootofprogress.Indeed,someneverreachthespawninggrounds.

Amongtherocksandshoalsofthemountainstreamsahumpedsalmon
twistsandturnsinsearchofopenpassageways.
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Soon the male quivers with excitement until the spray flies from his
back.

By strenuous flapping the female raises the sand and tiny pebbles from
the stream bed, and the current carries them clear of the nest.

As the fish continue to work and fight without food, they slowly waste
away. Their skins turn white; their j i ns disintegrate. As they prepare
to sow the seeds of another generation, their own lives are nearly at
an end.

With her mouth open the female in the center drops the eggs, and the
males on either side fertilize them. The eggs fall gently to the nest
prepared for them among the pebbles.

Then the female stirs the stream bed again, and gravel sifts down to
cover the eggs and hide them from trout and other predators. She
continues to make nest after nest until she has laid several thousand
eggs.

The purpose of the journey is achieved, and the energy within the body
of the parent is exhausted. Helplessly, it drifts downstream, its life
over. No salmon on the Pacific coast ever survives to spawn a second
time. But the dead salmon leave behind them millions of eggs buried
in the gravel, the new salmon waiting to be born.

Here in the stream bed the eggs will develop slowly through the winter.
First, the eyes appear as little black specks joined together by blood
vessels. Now the dim outlines of a fish appear, a small red dot be­
['e~p thB .!g6ga.t..grg~§_ a[1SL.beil.U.A .t~_tin.Y_ h~!lxt_ sfr_h"X'.!pR.- ip.to_ Hfe.
continues to make nest after nest until she has laid several thousand
eggs.

The purpose of the journey is achieved, and the energy within the body
of the parent is exhausted. Helplessly, it drifts downstream, its life
over. No salmon on the Pacific coast ever survives to spawn a second
time. But the dead salmon leave behind them millions of eggs buried
in the gravel, the new salmon waiting to be born.

Here in the stream bed the eggs will develop slowly through the winter.
First, the eyes appear as little black specks joined together by blood
vessels. Now the dim outlines of a fish appear, a small red dot be­
neath the throat grows and beats, the tiny heart stirring into life.

The growing embryo struggles inside the egg. At last the tail breaks
through the membrane, and the young fish emerges with the yoke sac
still attached to its body. During the weeks of the cold weather the
bones, fins and tissues develop, nourished by the food stored in the
yoke.

With the coming of spring the water furnishes new food in the form of
microscopic plants and animals. Now the young salmon grow rapidly,
living in the stream at first, and later in the great ocean.
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c.ExaminingtheBehaviorofSalmon1DAY
(Childrencanexplainthedisplays
theymakeduringoddmomentson
followingdays.)

Howdosalmonfindtheirwaytotheirhomestream?Whydotheyreturnto

theirhomestream?Whyisitadvantageousforsalmontoreturntothe

sameplaceatthesametimeasothersalmon?

Thesequestionsandothersareraisedinthislesson.Astheyanswer

someofthem,thechildrenconsiderthecausesofbehavior--Whatmakes

thefishactthewayitdoes?Astheyanswerotherquestions,the

childrenthinkabouttheadvantageofthebehaviorsforthesurvivalof

thesalmonspecies.

Sa1monProblemSheets(setsoffourworksheets
to'bepreparedbyteacher)

Papertomakechartsanddiagr_s
men.sacau~weOI..11\::quc-,,;on-,,;,O:;IIt::

childrenthinkabouttheadvantageofthebehaviorsforthesurvivalof

thesalmonspecies.

Sa1monProblemSheets(setsoffourworksheets
to'bepreparedbyteacher)

Papertomakechartsanddiagr_s

1.DISCUSSINGTHERETURNTOTHEHOMESTREAM

First,discusswiththechildrentheadvantagesofthesalmon'sreturn

toitshomestreamtomate.Thehomestreamisaquiet,tranquilspot-­

certainlyquieterthantherushingstreamsandturbulentoceans.Here,
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Some of the questions the children -- or you -- should raise are:

With all the possible tributaries, how do the salmon know
which to follow?

Why don't they jump onto land since they jump over waterfalls?

Many salmon must end up at the same place so that there will
be many males and females together and mating can occur. How
is it that many salmon do go to the same spot?

By the time the salmon arrive at their destinations, they are
exhausted and will soon die. How does it happen that enough
salmon return to the homestream at the same time so that they
can mate before they die?

\ \~--

Some of the questions the children -- or you -- should raise are:

With all the possible tributaries, how do the salmon know
which to follow?

Why don't they jump onto land since they jump over waterfalls?

Many salmon must end up at the same place so that there will
be many males and females together and mating can occur. How
is it that many salmon do go to the same spot?

By the time the salmon arrive at their destinations, they are
exhausted and will soon die. How does it happen that enough
salmon return to the homestream at the same time so that they
can mate before they die?
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owdosalmonfindtheirhomestreams?

~erytimeatributarybranchesoffariver,thesalmon

achoice.Howdoesthesalmonfindtheone

ributarythatleadstoitshomestream?

anyexperimentshaveshownthatasalmon'ssenseofsmell

sstrong.ArthurHasler,ascientiststudyingsalmon

ehavior,didanexperimenttofindoutwhetherasalmon's

enseofsmellhadanythingtodowithitschoiceofwhich

ributarytofollow.Eachtributaryhasaslightlydif­

erentchemicalodor.Thisisbecauseth~chemicalmake­

pofthesmallstreamsthatfeedonetributaryisdiffer­

ntfromthechemicalmake-upofthestreamsthatfeedany

thertributary.

EEXPERIMENT

·Threecapturestationsweresetuponariverwithatributary.

·Seventy-sixsalmonwerecaughtastheywereswimmingupstreamat1onthemap.
Thesesalmonwerereturningtothehomestream.Iftheyweretakenbackto2
onthemap,theyshouldallreturnto1,becausethiswasthewaytotheir
homestream.

ntfromthechemicalmake-upofthestreamsthat!eeaany[
thertributary.----'

EEXPERIMENT

·Threecapturestationsweresetuponariverwithatributary.

·Seventy-sixsalmonwerecaughtastheyweresWUnmingupstreamat1onthemap.
Thesesalmonwerereturningtothehomestream.Iftheyweretakenbackto2
onthemap,theyshouldallreturnto1,becausethiswasthewaytotheir
homestream.

:.Thenostrilsofabouthalfthefishwereclosedwithplugs,andthesefishwere
marked.Theotherfishweremarked,butnothingwasdonetotheirsenseofsmell.
Thescientistswouldthenbeabletocomparethebehaviorofthetwogroupsoffish.

·Bothgroupsofsalmonwerereleasedat2onthemap.Thismeansthatasthey
swambackupstream,theycouldgoupeithertheIssaquahCreekortheEastFork
ofIssaquahCreek.

Fishwererecapturedat1and3onthemap.Ofthefishthathadnothad
th~irnostrilsplugged,almostallreturnedtothetrapat1.Butonlyone- --"........3__.1..._•~,
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How do salmon stay in the w~ter?

How do they leap waterfalls?

Before they start upstream, salmon have never swum against currents.

never jumped waterfalls or fought their way through shallow water .

problem is to stay in the water as they force their way upstream .

The salmon's solution to this problem is to swim against the current where the

current is swiftest . This is a useful behavior . It means that salmon are always

swtmming toward more water upstream . If a salmon comes to a large rock over which

no water flows, it swims around the rock 'to follow the flow of the water .

To jump a waterfall, salmon go to the spot where the most water is falling . This

is a more difficult jump, perhaps, but a safer one.

Salmon aim at the top of a waterfall by sight . Swimming toward it, the salmon

can see the sun shining on the top of the waterfall, and they jump toward this

bright light . During the evening and on cloudy days, salmon do not leap.

A salmon can leap several times its height . It does this by letting the river

help. Water coming over the waterfall plunges deep, then rises rapidly to the
To jump a waterfall, salmon go to the spot where the most water is falling. This

is a more difficult jump, perhaps, but a safer one .

Salmon aim at the top of a waterfall by sight. Swimming toward it, the salmon

can see the sun shining on the top of the waterfall, and they jump toward this

bright light. During the evening and on cloudy days, salmon do not leap .

A salmon can leap several times its height. It does this by letting the river

help. Water coming over the waterfall plunges deep, then rises rapidly to the

surface . As salmon approach waterfalls, they dive deep until they reach the

upward-moving water . With the water giving an added push, the salmon leap.

WHAT PREVENTS THE SALMON FROM JUMPING OUT OF THE RIVER ONTO THE BANKS?

WHAT STRUCTURES DO SALMON HAVE TO HELP THEM LEAP WATERFALLS?



Whydosalmonreturntotheirhomestream

tospawn?

Salmoncannolongertravelonmanyoftheriverstheyonceused,becausedamshave

beenbuiltacrossthemorbecausetherivershavebecomepolluted.

Whenscientistsknowsomethingisgoingtohappentoariverthatsalmonusually

travel,theytrytothinkofwaystosavethefuturegenerationsofthefish.One

thingtheydoismovenewlylaideggstosaferrivers.Thesalmondevelopingfrom

theseeggswillreturnfiveyearslatertothenewriverbedtolaytheireggs.

Oncewhenscientistsmovedeggstoarivertheythoughtwouldbesafer,theycreated

anewproblem.Usuallyonlyafewhundredsalmonreturntoreproduceatthespot

wheremanythousandsofeggswerelaid.Butthisriverbedwasespeciallysafe,

andhundredsandhundredsofsalmonreturned,morethantherivercouldhold!

WHATCAUSEDTHESCIENTISTS'PROBLEM?

WHYISITANADVANTAGETOTHESALMONSPECIESTHATSALMONRETURNTOTHEIRHOMESTREAM
a"newnp¥O'bTf~.usua.iryonryarewnunareaSa.LIDOnn::L.UUlLVJ.CpJ.VUU-';CCOLLliC"pVL

wheremanythousandsofeggswerelaid.Butthisriverbedwasespeciallysafe,

andhundredsandhundredsofsalmonreturned,morethantherivercouldhold!

WHATCAUSEDTHESCIENTISTS'PROBLEM?

WHYISITANADVANTAGETOTHESALMONSPECIESTHATSALMONRETURNTOTHEIRHOMESTREAM
TOREPRODUCE?

WHATWOULDASALMONDOIFITSRIVERWEREBLOCKED?

IMAGINETHATALARGEDAMISGOINGTOBEBUILTACROSSARIVERTHATSALMONUSUALLY
TRAVEL.DESIGNAWAYFORPARTOFTHEDAMTOBEBUILTSOTHATTHESALMONCANCONTINUE



44

Why do salmon of the same age return to
their homestreams together? '

Scientists moved a batch of fertilized salmon eggs to a new river bed that was

already used by salmon. They knew that the parents of the eggs they had moved

traveled upstream at a different time of the year than parents of the eggs that

were originally in the stream .

About five years later all the salmon returned to the river bed where the new

eggs had been placed . But they returned at different times of the year . Each

group of salmon went upstream to reproduce at the time of the year their parents
•

had gone upstream five years earlier.

THIS EXPERIMENT SHOWS THAT SALMON RETURN TO THE STREAM OF THEIR BIRTH. WHAT ELSE
DOES IT SHOW?

WHAT WOULD HAPPEN TO THE SALMON SPECIES IF SALMON BORN AT THE SAME TIME RETURNED

THIS EXPERIMENT SHOWS THAT SALMON RETURN TO THE STREAM OF THEIR BIRTH. WHAT ELSE
DOES IT SHOW?

WHAT WOULD HAPPEN TO THE SALMON SPECIES IF SALMON BORN AT THE SAME TIME RETURNED
TO THEIR BIRTHPLACE AT DIFFERENT TIMES OF THE YEAR?

WHAT ADVANTAGE IS IT TO THE SALMON SPECIES THAT ALL SALMON BORN AT THE SAME TIME

IN A PARTICULAR STREAM RETURN TO THAT STREAM AT THE SAME TIME?
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1DAY
(or2daysifchildrenaregiven
classtimetodoindividualprojects)

Thislessonfocusesonseveralaspectsofthelifecyclethatdetermine

'thelifehistoryofanindividualofaspecies.Thechildrenexamine

thesefactsforsalmonandforman,andtheymaydoresearchtofindthe

informationforotheranimals.

1.FILLINGOUTCHART
1---_'"_.....1.-_'.l~.-_••_,aa"oft-na

1.FILLINGOUTCHART

Filloutachartwithyourclassoffactsaboutthelifecyclesofthe

salmonandthehumanbeing.Itisagoodideatomakethisalargechart

onthebulletinboardthatcanbeexpandedgraduallyasthechildrenadd

similarinformationaboutotheranimals.Thecompletedchartformanand

thesalmonmightlooklikethis:

LengthofLengthofWhatparentsdoforNumberofNumberthat

lifetimedependencysurvivalofyoungoffspringsurviveto

duringdependencyinfemalereproduce
lifetime



a salmon?

of learning cause for a
(Encourage comments
power of choice and his
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While you are filling in the chart, discuss with the children the

meaning of the different categories. Consider particularly the meaning

of dependency.

The numbers that are put on the chart are, of course, approximate.

For humans, some of the variables differ from culture to culture.

Thus, Americans may have an average lifetime of 70 years and Eskimos a

much shorter lifetime. Likewise, number of offspring differs not only

from culture to culture but from family to family.

2. QUESTIONS ABOUT THE CHART

When the chart is completed, the class can consider the relationships

among variables by discussing some of the following questions:

What seems special about the salmon lifetime? the human lifetime?

What happens during the long period of human dependency?

What are you learning? Are people allover the world learning
the same things?

What is a human infant like at birth?

What difficulties does this long time
human? What advantages come from it?
that lead toward an awareness of man's
inventive ways to solve problems.)

If there is no parental care, and many offspring die in the
process of growth, do you think each female would have to pro-
1'111('0 '" aY"q~to,.. nY" f'OT"TQ1" nIJm'hoY" nf' nf'f'C!nY"-Inq f'n~ t-'hq £no,.-IoC! tonmuch snorter L1re~ime. L1Kew1se, number ot otLspr1ng ai£ters no~ only

from culture to culture but from family to family.

2. QUESTIONS ABOUT THE CHART

When the chart is completed, the class can consider the relationships

among variables by discussing some of the following questions:

What seems special about the salmon lifetime? the human lifetime?

What happens during the long period of human dependency?

What are you learning? Are people allover the world learning
the same things?

What is a human infant like at birth? a salmon?
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notebook-sizechartstoentertheinformationtheyhavefound,andthen

itcanbeenteredonthebulletinboardchart.Thiswillgivetheclass

moredatawithwhichtoexploretherelationshipsamongeventsinthe

lifecycle.
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E. Information and Behavior 1 DAY

This is the second booklet that focuses on an idea applicable to all

animals.

As the children read the booklet, they should see that there is a

relationship between an animal's needs and the information it receives

from its environment. Sometimes an animal receives information and

this stirs a feeling in its body that causes it to act. Sometimes it

has a need and searches for a way to satisfy the need.

This is a good time to observe animals at home, or in the classroom,

looking particularly for needs the animals have and ways in which they

receive and act on information•

•• _..., - ••_-- _ ••- ...,--. _ ••_.., _... - _J - ~-"4~"'J ,... -.

This is a good time to observe animals at home, or in the classroom,

looking particularly for needs the animals have and ways in which they

receive and act on information.

1. READING TIlE BOOKLET

The questions suggested below are a few you might pose as you read the

booklet with your class.

Pages 2-7: Discuss what is happening in the pictures in relation
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Pages14-19:Discussthequestionsraisedinthebooklet.

20-25:Whatinformationdoyougetfromtheenvironment
thatstirsupfeelingsinsideyou?Howdoyouact?

26-31:Howdoesthebehaviorofindividualanimalsin­
fluencethesurvivalordeathofthespecies?

32-35:Discussthemeaningofthepictures.

36-47:Discussthemeaningofthearrowsinthepictures.

48:Asthechildrenlookatthepictureofthehuman
brain,theycanfindtheareasontheirownheads
wherethevariouspartsofthebrainarelocated.

2.MAKINGCARTOONS

Withtheclass,drawacartoonliketheonebelow,showingahuman

beingreceivinginformationfromtheenvironmentandactingonit.

Whatinformationisbeingreceived?How?Whatbehaviordoesit

cause?Encourageth~childrentomaketheirowncartoons,showing

apersonoranotheranimalreceivinginformationandactingonit.

3.RESEARCHINGOTHERANIMALS(OPTIONAL)

IfthechildrenhavereadAnimalStudiesashomework,havethemdesctibe

theneedsoft~eanimaltheyhavestudied,thewayitgetsitsinformation,

beingreceivinginformationfromtheenvironmentandactingonit.

Whatinformationisbeingreceived?How?Whatbehaviordoesit

cause?Encourageth~childrentomaketheirowncartoons,showing

apersonoranotheranimalreceivinginformationandactingonit.

3.RESEARCHINGOTHERANIMALS(OPTIONAL)

IfthechildrenhavereadAnimalStudiesashomework,havethemdesctibe

theneedsoftheanimaltheyhavestudied,thewayitgetsitsinformation,

anditsbehavior.
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F. Other Activities and Questions

Activities

{T±me allotted as
necessary)

1. While they are studying salmon, the children might enjoy drawing a

mural of a salmon's life. After they have finished the mural, they

might label and describe the different parts of the journey. This

might be done during art period.

2. To emphasize the relationship between structure, behavior and envi­

ronment, individual assignments or a classroom activity can be built

around this chart:

SALMON

Ways it behaves

1. Swimming

Structures that help it
behave the way it does

The way the behavior
helps the salmon in
its enviro1Ul1ent

7 _ ~n;na I1nl:lj-,..,~m

ronment, individual assignments or a classroom activity can be built

around this chart:

SALMON

Ways it behaves

1. Swimming

2. Going upstream

3. Digging nest

4.

5.

(etc.)

Structures that help it
behave the way it does

The way the behavior
helps the salmon in
its enviro1Ul1ent

3. Bring a dead fish into class and point out its external structures.

Some classes have then dissected the fish and examined the internal

structures and the skeleton.
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2.Whatarethreeorfourimportantthingsthatasalmonreceives

informationaboutfromitsenvironment?Howdoesitreceivethe

information?Whatarethreeorfourimportantthingsthatyoure­

ceiveinformationaboutfromyourenvironment?Howdoyoureceive

theinformation?Whichsensesseemtobemostimportanttothesal­

mon?Whichonesseemmostimportanttoyou?

Thoughall(animals)shareoneworld,allmaybesaidto
liveindifferentworlds,sinceeachperceivesbestonly
thatpartoftheenvironmentessentialtoitssuccess.
Thus,howananimalbehaveshasmuchtodowithwhatits
senseorgansareandwhetherthesearefewormany,simple
orcomplex.

Tinbergen,AnimalBehavior,p.45

3.Whyisitnecessaryforthesalmontohaveagoodsenseofsmell?

Whyisitnecessaryformantohavekeeneyesight?Becauseoneanimal

hasasensemorekeenlydevelopedthananotheranimal,itdoesnotmean

thatitismoreintelligent:itmeansthatthesensehasbeenanad­

vantagetothatanimalinadaptingtoaparticularenvironment.

Tinbergen,AnimalBehavior,p.45

3.Whyisitnecessaryforthesalmontohaveagoodsenseofsmell?

Whyisitnecessaryformantohavekeeneyesight?Becauseoneanimal

hasasensemorekeenlydevelopedthananotheranimal,itdoesnotmean

thatitismoreintelligent:itmeansthatthesensehasbeenanad­

vantagetothatanimalinadaptingtoaparticularenvironment.

4.Thefollowinginformationinterestsmanychildren.Youmaywantto

makeitavailableforthem.

HOWDOESASALMONFINDTHEMOUTHOFTHERIVERTOSTARTITSTRIPUPSTREAM?

Scientistsagreethatsalmonprobablyusethesmelloftheirownstream

~nfinnrhpirwavuntheriverfromtheocean.buthowdotheyfindthat
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Some scientists think that a part of the salmon's body responds to

the angle of the sun's rays. The sun's rays slant at different angles

depending on the time . of year and where the sun is in the sky. Accord­

ing to these scientists, adult fish begin to use the slant of the sun's

rays as a clue from the environment to find their way back to the mouth

of the river. Something in tpe salmon's body responds to something out­

side its body, and it is guided back to the mouth of its river.

DO ALL SAI110N BEHAVE THE SAME WAY?

Atlantic salmon return to their homestreams to mate, just as Pacific

salmon do. Both kinds make their journey after five years in the

ocean. But some Atlantic salmon return to the ocean after they mate

and live to make a second journey upstream. A few even live to make

a third journey, and a very few make a fourth.

The journey up the river is difficult, and neither the Pacific sal~n

nor the Atlantic salmon eat as they go upstream. But many of the rivers

.fJ i\a'Ll!'.P... ; 6'.r.l?..S.Q~~ A.,t:J.Mtjs Sl.:r..e_§h_Qr_tf!.I'_.tllan_ t he .riyer s~ flowing into the

salmon do. Both kinds make their journey after five years in the

ocean. But some Atlantic salmon return to the ocean after they mate

and live to make a second journey upstream. A few even live to make

a third journey, and a very few make a fourth.

The journey up the river is difficult, and neither the Pacific sal~n

nor the Atlantic salmon eat as they go upstream. But many of the rivers

flowing into the Atlantic are shorter than the rivers flowing into the

Pacific. The Atlantic salmon do not have so far to travel either up

the river to spawn or back to the ocean with its rich store of food.
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ReproductionInformation

DuringthelifecyclelessonsatthebeginningofMan:ACourseof

Studythesubjectofreproductionisintroduced.Eachoftheani­

malstudiestakesupthetopicagain.

Reproductionisthewaylifemaintainsitself.Mostanimalsand

plantsreproducesexually;thatis,themalereproductivecell(the

sperm)uniteswiththefemalereproductivecell(theegg)toform

anewindividual.Wecalltheprocessofunionfertilization.

Sexualreproduction'involvesmating,fertilization,embryonic

development,andbirth.

Itishelpfultohaveliveanimals,suchasgrasshoppers,mealworms,

crickets,gerbilsormice,intheclassroomwhendiscussingrepro­

duction.Asthechildrennotethevariousstagesofananimal's

lifetime,includingthebirthofoffspring,questionsemergeandcan

beanswereddirectlyandimmediately.Thegrasshopperisaparti­

cularlygoodanimaltoobserve.Themaleandfemaleareeasily

identifiable,andthechildrencanseethemalemountthefemale,

thefemalelayeggs,andtheeggsdevelop.

Reproductionisthewaylifemaintainsitself.Mostanimalsand

plantsreproducesexually;thatis,themalereproductivecell(the

sperm)uniteswiththefemalereproductivecell(theegg)toform

anewindividual.Wecalltheprocessofunionfertilization.

Sexualreproduction'involvesmating,fertilization,embryonic

development,andbirth.

Itishelpfultohaveliveanimals,suchasgrasshoppers,mealworms,

crickets,gerbilsormice,intheclassroomwhendiscussingrepro­

duction.Asthechildrennotethevariousstagesofananimal's
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Bibliography

See the bibliography in A Guide to the Course for publication infor­

mation about these books.
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Cosgrove, Margaret, Eggs and What Happens Inside of Them

Gruenberg, S. M., The Wonderful Story of How You Were Born

Levine, Milton, and Jean Seligmann, A Baby Is Born

This book is written for six- to ten-year-olds and may seem
too simple to fifth graders. But it is informative and
contains helpful diagrams of the male and female body.

Randall, Judith, All About Heredity

An introduction to the science of genetics, from Mendel's
first experiments with garden peas to the latest discoveries
about DNA.

* Sherman, Diane, "Blueprints Inside of You," reprinted from Nat~re

and Science (vol. 4, no. 13, March" 27, 1967) and available,
for 25¢, from:

Nature and Science
The Natural History Press
Garden City, New York 11531

Cosgrove, Margaret, Eggs and What Happens Inside of Them

Gruenberg, S. M., The Wonderful Story of How You Were Born

Levine, Milton, and Jean Seligmann, A Baby Is Born

This book is written for six- to ten-year-olds and may seem
too simple to fifth graders. But it is informative and
contains helpful diagrams of the male and female body.

Randall, Judith, All About Heredity

An introduction to the science of genetics, from Mendel's
first experiments with garden peas to the latest discoveries
about DNA.

* Sherman, Diane, "Blueprints Inside of You, 'I reprinted from Nat ,ure
and Science (vol. 4, no. 13, March" 27, 1967) and available,
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MATINGANDFERTILIZATION

Weknowthatlivingthingsmustdie.Yetlife

goesonandon.Thishappensbecauseliving

thingsareabletoreproducethemselves.

Formostlivingthingstoreproduce,acellfrom

amaleanimalmustjoinacellfromafemale

animal.Thefemaleanimalproducestinycells

calledeggs.Themaleanimalproducestiny

cellscalledsperm.Whentheanimalsmate,

aneggandaspermcometogether.Thetiny

.cellthatisformedwhentheeggandsperm

cometogetheristhebeginningofanewlife,

anewindividual.

Whenthespermjoinstheegg,wecallthe

processfertilization.

-----·-0-----------..

Formostlivingthingstoreproduce,acellfrom

amaleanimalmustjoinacellfromafemale

animal.Thefemaleanimalproducestinycells

calledeggs.Themaleanimalproducestiny

cellscalledsperm.Whentheanimalsmate,

aneggandaspermcometogether.Thetiny

.cellthatisformedwhentheeggandsperm

cometogetheristhebeginningofanewlife,

anewindividual.
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In some animal groups, fertilization takes place

outside the body and the offspring develop out­

side the body. The female lays the eggs. Then

the male fertilizes them. If the male does not

fertilize them, the eggs 'will not develop.

-
----------

-
----------

~-

In this picture, a male salmon is swimming over

the eggs that the female has just laid. He will

spray them with a milky-colored substance that

contains the sperm. When a sperm unites with an

egg, a new fish begins to develop.
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InotheranLmalgroupsfertilizationtakesplace

insidethefemale'sbody,butthenewindividual

developsoutsidethefemale'sbody.Thesperm

cellsofthemaleherringgullunitewiththeegg

cellsofthefemalegullinsidethefemale'sbody.

Afterhard,protectiveshellshaveformed,the

femalelaystheeggsandthechicksdevelopout­

sidethefemale'sbody.

Inthispicture,amalegullismountingafemale.

Thespermwillpassfromhisbodythroughapas­

sageunderhistail.itwillenterthefemale's

bodythroughapassagelocatedunderhertail.

Thespermwillunitewiththeeggsinsidethe

female'sbody.
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In still other animal groups, fertilization takes

place inside the female's body and the new indi­

vidual develops inside the female's body. This

is true of dogs, cats, baboons, humans -- almost

all mammals. The sperm cell unites with the egg

cell inside the body of the female and the new

individual begins to grow inside the female's body.

As the individual grows, it is nourished by food

from its mother's body. A dog grows for two

months in its mother's body, a baboon for six

months, and a human being for about nine months

before being born.

Most animals that develop in the body of the female

are born almost helpless. The first nourishment

they receive after they are born is milk from

their mother. The~ spend the first part of their

lives being dependent upon her for food and pro­

tection.

before being born.

Most animals that develop in the body of the female

are born almost helpless. The first nourishment

they receive after they are born is milk from

their mother. The~ spend the first part of their

lives being dependent upon her for food and pro­

tection.
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HOWYOUBECOMEYOUANDACROCODILEBECOMESACROCODILE

Allofusinheritcharacteristicsfromourparents.

Youaretheonlypersonlikeyou,butyoulooka

littlebitlikeyourfatherandalittlebitlike

yourmother.Sometimesyoumayrespondtosomething

thewayyourfatherwould,sometimeslikeyourmother.

Howarethesecharacteristicspasseddown?

Youknowthatthelifeofanyindividualbeginswhen

aneggcellisfertilizedbyaspermcell.Inthese

tinycellsarethebitsofinformationthatwillmake

yougrowuptohavethecharacteristicsofyourpar­

ents,andwillmakeacrocodilegrowuptohavethe

characteristicsofitsparents.Thecharacteristics

arepasseddownfromparenttooffspringthrough

genes.Genescanbefoundinthecenter,ornucleus,

ofthespermandeggcells.

~
littlebitlikeyourfatherandalittlebitlike

yourmother.Sometimesyoumayrespondtosomething

thewayyourfatherwould,sometimeslikeyourmother.

Howarethesecharacteristicspasseddown?

Youknowthatthelifeofanyindividualbeginswhen

aneggcellisfertilizedbyaspermcell.Inthese

tinycellsarethebitsofinformationthatwillmake

yougrowuptohavethecharacteristicsofyourpar­

ents,andwillmakeacrocodilegrowuptohavethe
_L~_~~~~~_
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Think for a moment about human reproduction. When

the sperm enters the egg, the centers of the two

reproductive cells come together and their content

is combined. When this happens, a fantastic number

of characteristics of the new baby are decided upon.

Some of the characteristics will be the same for

any member of the human species. Others will

make the baby be like no other baby in the world.

Will it be a boy or a girl? Will its eyes be

brown or blue? What will be the shape of its face

and body? Will it be tall or short, healthy or

likely to get diseases? These are just a few of

the thousands of things that are decided about the

new individual in the first half an hour after the

egg and sperm unite.

The sperm of the father carry the characteristics

of the father. For instance, a human father might

have brown hair and a round face, and be very tall.

These characteristics are all passed on to the off­

spring through the genes in the nucleus of the sperm.

A human mother might have red hair and a narrow
.c:._-J ......_ •••_~_. -- -~ ..'"" .. .. _ .......... ""'1'--.\0.-.... v,."a"".&,toi' ....... ~ ... .

make the baby be like no other baby in the world.

Will it be a boy or a girl? Will its eyes be

brown or blue? What will be the shape of its face

and body? Will it be tall or short, healthy or

likely to get diseases? These are just a few of

the thousands of things that are decided about the

new individual in "t he first half an hour after the

egg and sperm unite.

The sperm of the father carry the characteristics

of the father. For instance, a human father might
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Whenthemaleandfemalegenesforthecolorof

eyescometogether,oneofthegenescontrolsthe

other.Inthiscase,thegenewiththecharacter­

isticsforbrownhairmightcontrolthegenewith

thecharacteristicsofredhair.Wesaythatthe

strongergeneisdominantovertheweakergene.

Thewayyoulook(andinpart,thewayyouact)

istheresultofacombinationofgenesfrom

yourparents.Andsinceyourparentscarrychar­

acteristicsfromtheirparents,youmayalsoresemble

yourgrandparents,orgreat-grandparents•

.~
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Many men are studying genes to understand how char­

acteristics are passed down. It is a very compli­

cated and exciting subject. If it interests you,

you may want to read an article called "Blueprints

Inside of You." You can get this article by

writing to:

Nature and Science

The Natural History Press

Garden City, New York 11531

Send them 25¢ and ask for the advance .edition,

volume 4, number 13, March 27, 1967.

------ . ~ --_._-- --, ----_.. --, -,- ..
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