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.Envitonmental Fpndamentals

Poteword Bl

A common problem 1n today ] society 13 the 1ack of underatqulﬁg of the baeic

ecoloaical processes invalved in the various environmentai préblems STt A8 the
,~;.1ntent of the material in this unit to. develop soma of the basic knowledge

necessary for grasping the complex processes associated with envirobmental -
. relationghips. ‘Every attempt should be pade to. integrate the activi;iee ito "
. . all curriculum areas. This unit is not”intended tq dictate a given set of
" environmental beliefs, but to pregent basic infornation On which each etudent

: can eetablish his ovn environmental beliefs._' oy e .

Y
. " * N
M £ "

L'rhie unit is divided into five topics'

"1). Basic needs for life - the biological neceebities of plants and
. " atlimalse P K .
2). Fogd web - the 1nteractiona between organisms.; S
7-3) Observational skills - ways peop e can bec&ne more aware of
.- their 'surroundings. -
. - 4) PFleld trip ~ first hand obaervation and data coliection.-
R 5),,an1ronmenta1 ¢hadgest Nature and Man. Influenced *ﬂl EER N
. SR “.affects man has on the natutal changee. D A R o

R For each topic there dre behavioral objectivea! student activities and ,
- 'teacher suggestions. To facilitate use of the material. the objectives are ]
- 14isted separately: The numbexs in parentheses above the teacher suggestione

indicate which objectivas the activity helps develop. Special teaching aids
are-located in the appendix. They can be removed for duplication and other
088. . . .
i
Teachers are not .expected to use. 311 ‘the activities preaented 1n the unit.
The basic or minimum materfal that can be used to accomplish the unit
- objectives is (%) starred. The starred activities or comparable activity
should be taught. Teachers should feel free to modify or substitute activities,
while preparing studentsito: accomplieh the unit's objectives. For those
teachers desiring to emphaeize certain areas, the imit includes seVeral
additional aetivitiea. :

Glenn CIarPson
Elementary Ptogram Specialiat

i
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‘5 Activitiee Summary’Sheet l ;Ai g(.;.

,jiik Suggested Time Line for Unit Activitiea.

TOpic I. Baaic Neede Por Life . .‘y‘.f;:
k’LTopic;‘Ii' Food W&b e :'..;,;,p

Topiéjillt Observational SPills e
"Topte ?iv- Flald Trip . . .ﬁ_._;;"

fVTppicff, ; Environmental Changee: ~N;td§dlpénﬁ_yah;fhf10én§eﬂp ﬁ
Appendix A. Film Summpries ;fi'} ._~’ .
v Rt -

~

Appendix‘B‘ D:Lag!‘at\s g‘ , oo -"o'pf -v‘:.o' ;

o Append{x Ct Student Study Guideaﬁand Handouts{p

Appendix D: Short Storiea. .,;i{»t”."? e

Appendix E. Teacher Resources. . o

Appendix F. Field Trip . . ;’. e
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fGain knowledge about t”efbe
_*Better . undéradand gnd,

.80als ‘are further: defined through't

“,behevioral objeetivee establish a predetermined goa toward

. be directed and by which attainment . ‘may.be meagured. Thig uni t
*. develop'stadént -changes in- both the cognitive (knowledge)-and. the; affective -
(attitude) domains.’ The ‘behavioral objectived for this unit:contain: -
fences desigued to,develop conditions-for achieving the. expected hehavior (le
-~1np activity), (2) theﬁexpected -criterion-number of ‘students who shoul
‘the behavior in ant averape class (80 percent); :(3) the audience fo
behavior. is expected. (participating students), (4) the riathod’
~ evdluation will oceur. (multiple*choice questions), and (5 t

(selecting the correctvanewer)

- can be accounteble.

concept to a’ new situation, .

concept, =
objective. S o

Knowledge Level

1.12 Knowledge of Specific Facte'zh

.+1.21 Knowledge of Coavention
1. 22 .Knovledge of Trende and
"~ Sequences

- 1.23 Knowledge of Clasaifications :

- and Catepories PR
1.24 Knowledge of Criteria
"1.25 tnowledge of Hethodology
1.30 Knowledge of Universale @nd
‘ Abstractions in a Field K

The following behavioral objectivee are intended‘to giVe teachete direction during
Thie behavioral objectives define only key: concepts
They do not define ail ‘the learning experiences that
The' stated behavioral objectives: can be used by thé: claseroom teacher
- to measure student progress toward the overall unit goals. SO .

the teaching of this unit..
‘- basic to the entire unit.
will occur.:

)

' The present trend in education is toqard more edu
~ Behaviorél ‘objectives help defide gome of the desi
. Student’ learning 18 not all al
_direct recall ‘of a fact requites fewer mental manipulatiq
One, system for 1ndicating the lev
~of a'desired response-is- -through the uge’ of- Bloon's taxonomy. r -t
' Bloom's number assigned, the higher the level of the competence.with a‘PQ o
Following are descriptions qf each of Bloon 8: levels assigned to‘each st

Intellectual Level

(1) ex
ﬁ1e6

“4

S X . W e

1.31" Knowledge of Ptinciples and
- Genetalizations - '

1-1‘32 Knowledge of Theories and LN .

Structures i oA

~ " P . {

2410 Translation -
2,20 Interpretation:

2.30 Extrapolation’ L b
3s307Abplications“ : R

L3

N




' 4) ...the choice applyins the concepe “food euppliea materiala nd - ene!ﬁv’
e fot e11 aniqala" to a apecific animal. Pl -

8) {..’green Plantsivaﬂ ihe‘groUp'of'oxg’:
fOOdc _."1. O V"

fj; The study of Topic II (fhe Food Web) will/ﬁnable participatins stude
¥ . on.a multiple—choice quescion to- eelect an answer. ifﬂ .

- | 2.20 - 9) ...applying the concept "green planto oupply energy needed for all RN,
- ey “animals" to a set’ of specific animals. . B A R
;‘ , 1.31-7 10) ...applying the concept "a11 plants and animala 1n- a foogtweb ¥ffect R ‘;lf;
& ~ .~ . .each other's livgs™ to explain the telationship between set of R ";;g
e specific plants and. animals. L T 4&5_ SRR
fy*«*ﬁ 1.24f 11)!...froq a liet containing diﬁferent tesultq of decay, "to release i s
R material for uss by othér 'organisms” as the most important reaaon tor
P ‘ 1ett1ng plants and animals decay. c ey :
‘”;1.2§w 12) ...correctly labeliny producer, consumer, and decomposers in a fbod
‘ ., Chain. N . . . . i i 4' S N . P
S . L S to B v‘ - el P o L RN l »-;-‘ ‘ o f\ ' o
;;1.23'~'13) ...correctly deacribing the relationship between two orgeniems.. R
AN (For example.» hadk  mouse as a ptedator - prey-) i'f?j-‘ : ?; f;~‘¢¥ *;ig‘
o 2{20f-Q;4) ...,deactibing the relatiopship between a seriea of epecific otganisms »
w007 within the food web as a food chain.;~«>_‘ L . AR A
., 15) ...deseriBIhg & specitic common green plant as: ;fproducen., | e
Lo B -". ‘ b .‘~ . 2 ‘.-’.v sy ) et _,: R _‘.' - }?r' -
i‘ : L ‘ ',/ *y
oA : 3 %e . :
Qz‘ - . .1_:_,-,:. ﬂ"




'123

1 22»

1.24

e

s

‘ 21) -'
L 23!‘ |

m . ! g
28)5... greater space between plants" os a reliable difference between'a ’
woodland and grassland. : \~,, S | g = _

’L‘l v

‘.‘1!25",29),.._ animal tracks and signs“ as a quick tool Eo: determining which

s animals visit an area._, ST e . _-f'ﬁ"u!w

30) ...'leavea, bark, and twigs" as the atructures one would Qbserve to

.

31) ..:"age as .the reason bark of a large . tree looke different than the L

o bark of a small tree of the aame speciea.'; s ,,‘,_‘f,

\"" \, t'
The _atudy of the conplete unit will enable natticipatiﬂg students o 51,
on a mu1t1p1e~choice question to selectz , s‘_e> i If e

.'; \

32) Vi@ population“(in a given food chain) that increases as a result of
another population decréeeing within the food chain. A N

e @

Vi

diatinguiah one species of tree from auother. s T o - ,u; o




,37) ...green plants aslpéing the larg
38) ...‘leawins patgr(/

t’@‘ i

est group of living organisms.

where decompoeers ‘can geu to it" as the best
waﬁvto make: sure dead matter cohtinues to recycle. S i

t\.

3 ‘;1?39)ﬁ...to aeleet th 'cholée applying the conéept that "a11 living orgAn~f by
e dets d Pend pn, he gun as. a BOutce of energy" to & practical problem.»‘fn“

RV ‘40) «esva cHolce ind

o S citiea ahd farma.

qvcating that man influencea the ra
envito;[entél changes ‘when askéﬂ ‘toigeledt ‘a. aent

' environment.
T s <“‘:"."*:" SRR 1  " ; S * <yt
. ) ’;‘
o
e _
;‘“.‘ !
"o
”"r,/.
: ,.\_3.’ ,‘:
ek +
L
,2»

ée‘aﬂd direction of wa
éhcé which best Rt

b'"*l_\“"

: 1;12‘ 42) .L;"ghe 1;v1ng and‘non-living thinge around ?5" as the dqfinition of

.

P




A ;;:}f Ar?zcrrvz coens

‘-:‘

'After studyins the curriculum,naterial inciuded in this unit, etudents will' ;7 SRS

’ 1) Hant to learn mpre ebout the environnent. } DRI ';f' i _,';‘,:‘ .
;Beeome involved in recycling activitiee.} L ' : - o 5,.L- A |
: 3) Deﬁhnd‘and obey environmentai lawe designed to prdtect our environment. ;i ~’?'»,‘ f
=;4) Advocate reeervine "open soace areae.-'; ?1;;?§¢:f'¥?157'f»1_ : : ‘_"h;_li;’:’
5) ‘~,intentiona11y deetroy treee. ;;;}?ﬁ;;‘,ff°¥ ¢ ;};1;{j iﬁti **;A,‘ "'gifeg }rﬂbé

: . b . el o ‘n
> .;>?"

\* 6) Diecuee with othere obeervationa they meke about their enyironment.~ e

i

? 2

l Uee a11 appropriate senees‘when making comparisons of specific things found

e T in the egwironment. ’ . RN < oy i
i . N [ I v, ' } B R [ » 'b ,.._. P . \_..‘
o 8) Observe tioYe living thinge in the environment. fgtjw ot : o STy
S Y ok L b v e R
o *9) Relate the r increaeed interest in the environment to thein§hae of more eenses. Lo
. : (8w A Tg L
\ i 'y "piaf""

0)- Be concerngd with our, resent environmental conditione and the conditions
i ‘that~would esult 1£7311 our plante were deatroYed~“'; ~ -

1)”’Enc0urage activities\that supyo o
t2) Place a high alue on preeerving endergered epeciee.: J,ﬁ,“i;" _ ~}'7~‘”[J i
13) Value organiixs like spidere, snekesﬁ and insects.ﬁ :f!; ii.'Q}Tﬁ':‘\f'j

14) Exprese disagreement with those that advocate indiscriminate killing of :

\ epidere, enakeeg and ineecte. ; Ve vt o e
a 15) Not destroy the\homee of wildlife.k s ‘ ‘
fk»ﬂ-‘" 16) Value plangs and\enimale thet are on£ indirectly related to pan 8: food B
o eupply. 8g well as those that man de ende upon dire tly. o S
I I L S . R
‘ ':"17) Believe that there\were human behaviors thate;gxe’gcceptable 100 yé!rs BRI
ago that are not acceptable todey b cauee th help contribute to our o J
S poilution problems.\ R , . ~‘ R TR

: .,18) Support the uae o£ an impact atatement before men alters the environment.~

L \ ‘ ‘ )

) 19)’ BE willing to limit pereonal desires in favor of a better environment.

. 'r'
P . i
\ .. I

” hO) Diacuse their learninggexperiencee with parents end friends. Sl e

A ] " . 5
2 ] ISR AP

»21) Reduce individual beha

#“ : . ) 1

zore that contribhte to pollution prpblems. . ff et ;j;

: 22) Agree with the statemen

that people cannot’ use the environmént in any way
they wish, "+ _ L : :
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PR

e T ACTIVITIES SUNI{ARY SHEET
CAetdviey - : s Behavioral Objectivea
ﬂgghgg;n o o Togic Aol T “_ ;he Topic Helps Develop
1. 1 Construct Montages ol e
S ¥ 2'. - Student Envlronmen;al Notebooks oo i ALl objectives
A, 3‘,&' List Plant and. Animal Needs i ‘,g‘kl,.2, 3, 10 BTt
S 4 . View "Green Plants and Sunldght” =~ 0 01,07, 8 ERER
*1 5 .. Class D:scussion About Food Ménufac-»*r Ly by 7. 8, 9, 20 \
S U turdng e .
1 6 ;;ﬁ;Consttuct a Montage r Bulletin Boatd 1,7, 8;;sp&.';_ i
' Illustrating Food Preduction . - P orr 2 B S SN
,1-7 . jGrow'?I nts Under sé? ral . BN R . P S N
e Experinéntal Condicgpns L e ‘ -
‘1.8 '.Review Animal ileeds - . e e 2y b § :
*1.9 . 'Discuss the Ways Animals Use Water - - . 6. . oo,
: l 10‘7 Illustrations of Methods Animalg Use e 6 \
' 2w . Water to Cool Their Bodies . - Lo ! .
1:11 _ Demonstration Illuatrating the Lubrica-‘ 6 o :
© - ting Effecta of Vater ' TR
1,12 _‘Demonatgation Illustrating the Cleaning 6 -
. “Effects of Water Within the Body . SUNSEE
1.13 " .Discuss the Mater Cycle - -~ @ ' . 1,.2, 21
. 1,14 ° Demonstrate the Cleaning Effecte of S, 2
S ' Evaporating Vater ,,Tw) Rl I
:‘ . L15  View "Hemo the Magnificent" . -l‘:" 1 2,.4, 6
s A ~1.16 - Determine the Amount of Water a Person Uses 2y6 v
“1.17 Demonstrate the Amount of Oxygen in the air 25 -
*1, 18 Demonstrate aiUse-for Oxygen by - « - 2y 4y 5 <
: Burning a Sample of Focd Like a Peanut LA .
1.19  Work With the "NASA - Lost on the Moon A 2, 4 i
: Exercise" o : W D T AR
: roprc 11. R S R N
S 2.1 'Research the Needs. Habits, ‘and, Life T 8, 9, 10 19. 21 :
* . Style of an Organism - . o o T
*2.2 Food Vleb Exercise: ' : 10, 10, 19, 20 DR 04
*2.3 Defining and Illustrating the Food Web 7,8,-9, 10,-19, 21 S
*2.4 - Defining and Illustrating the Food Chain -8, 9, 10, 12 % ‘// £
- #2,5  "Discuss Producers o A 1, 7, 8, 9, 15, 19, 20, FARR
o ' 21, 37,739 S
2.6 .TDiscuss a Film Illusttating Food Production‘ 1, 7, 8, 15, 37, 39 4
*2,7 . Discuss Consumers ¢ . 8, 9, 16 v 4
2.8 " Define and Discuss the Role of Herbivores' _8 9, 13,'16 = //
_ 2.9 Define and Discuss éhe Role of Carnivores 8, 9,. 13 16, 18, 32 /o
L o and Omnivores . T, . _ /
) . *2,10 ° Define and Discuss Predator-Prey e 0 135, 2L S I
: Relationships B . T o R Lo //
, : : : o Cww S
*The minimum or basic material/:;at will accomplish the qnit_goals. -/




'_Activitizs Summary Sheet (Contiuued)
: | --,;ﬂ,‘» ‘\f~ ropzc II.J

_ ¥“292z_ & .
?i‘v1ew One of the ?ilms Illustrating
Ptedator-Prey Relationshipa
1 Define;and -
e v‘~éh;p§ '
:2.13 “View. Paraeite Life cyclea

AN Picturee

2,23 Read Short Arficlas Illustrating Varioue
: Food Neb Concepta BRI RENER
; TOPIC 111.
:/ﬁ %3,1 Briefly Diacusa the Strand Concepta
d *3.2 . .Observe the School Yard Environment ueing -
5 © 7 ..+ " the Student Obgervation Sheet ;
*3.3  Experiment With the. Senﬂe of Touch z
3.4 . Use the ‘Blind Walk to Increase One,e Use
‘ of the sense of .touchy .. :
*3,5.  Experimenting W{th the Senae of Taste
*3,6 Experimenting ‘With the Sense of Smell
%*3,7 Observing With the Sense of Hearing
. 3.8 . Vrite a Story About a Tree
;3.9 .Increase ‘Observation and the Usge of -
o . Adjectives Through- Property Bingo'
*3(10 - Studernits Become Aware of the Amount of Life
' . That Can Exist in a Small SPace by Doing a.
= Quadrat -Study ..
3.11' ‘View the f£1lm "what Ecologists Do”
*3,12°

L Observe the" Detailed Structure of Plancs
et and Anfmals: . % ’

3.13 - bBiscuss Student: Obaervations e
3.14 - Studying Adaptation Through the Use of .
R “Toothpicks =, o
. -3.15  Collect Data for Developins the Concepts
NP of Variatioh and Similarity Through the
e : Uge of ‘a Personal Data Sheet ' -
3.16 Construct Histograme' (graphs) Illustrating
o Variation and Similarity: Within the Data
From the Persona; Data- Sheet
3.17  Observe Hatural Patterns

Eetablish and 0bsetve Change Jara

xvi

(Continued) ;

jbiacuss Parasite-ﬂoat Relation*;;;é‘~?

, v:3, 4 36) 37; 39 |
3,21 e
23,20 0 oo ,w‘i“ifiswts

-

,:2-14 " ‘Have’ Students do [Research on i s
N .Selected Parasite . el
;;s,«u*z 15 H\Define ‘and Discuss the Roles of Scavengersif.@
o %2,16 " Define and Diseuss Decomposers ' . - b )

© 2,11 - Observa Decomposing Matertal -
BT /Discuss Energy' Path . °
%219 Defining ‘thé Hatter Cycle
*2, 2% Discuss. COmpetition o e
%2.21' ' Discusk Adaptation =~ '
2322 Reading and Interpreting Food be Using

:. : -._"10’ :

"'.“ 21’ 22’
155 16,

[Aélf.
o
’"112;5;
- a,
. 10’
2,

‘16,
‘}260

t 2i;
f"zlt

. éls
23

22,

‘.Beﬁdviorélvogjectiveb

22

;‘the Topio He p Develqﬁ

21 23

7é3 ‘ e
; 13 17, 21, 23, 38 .

12 - 18

f]f1z . 18 33, 40 42

;/_ f
23. %
17, 21, 22, 23, 24
23,26,
23,2

22,
:22'

222—' . ,
22 S .“::.' A'.‘ )

22
21, 23, 24
24

23,
2,

21,

21,
I29:.

22,
22,

‘23,'24, 27,

23,

24 40, 42 |
23, |

24

23, 24

26
22,

21, 22, 24




 Example

o,

4.8
/

~

5. 4

( s

5.5
5.6
»5.7

o ;"ﬁ£6é¥;Réa&‘§ite&:”t’
f} 4.2 \fﬁﬂbfqiﬁg Ob#étvac1°n3$e35*3“ 'n“

- .‘*4'.5 ’?

y 4;7.w

_*5.1 -

liustrating'
Distuss the ‘
of.che Changing Ra

of “Increase -

‘Calculate the Density'of the United. Staées
Discuss the Kansas Population Graph as an=

- Example of How Environmencal Factors
Affeét Pppulation 31ze :

,,TOPIC xv. _,j

p L

Habitat Studies AR e 'f;
Lo i N --‘.-. ' -
Return Trip L REE :
Ooserving Wicro—organisms in the Water
Samples L : . .

| Field Trip Discu84ion R X

Transfer the Data’ From Datn Sheeta to
Habitat Comparison Sheet

Disquss and Compare the Various Habitate”">

A TOPIC v. L

View One of the Fi ®3 Illustrating
Natural Succession | :

" View and Discuss Examples of Succession
_Where Man Has Altered
" Examine and Biscuss |flow Man 1s Using and
Influencing the Lbcal Environment - -
Scudents Examine Theiv Local Environment.

i ‘fn2?§f23;*24',7’f"1‘ s
10, 21'f23, 2, 25, 26, az ‘fij:“

.Eff; ia;

e

~

‘l

Discuss Pollution Caused by Each Fanily
Paper 0011ecting e
Aluninum Collection o .;l .

”“xyli s

‘_,” 215-24 27"33;;34~ 40 ‘lwi'g

the Rate. of Change o

21, 22, 23, 24 33, 40,
41, 42 R
40 f Lo o
40 ¢ s
40_ ; i

o s o
Wk

{%i;{zb 25,‘27' w0,

‘f51}f24 25,33, 40
R ‘;:;j_;
21,124, 25, 2, 33. 35.;A; i
R .

| \H. T i
2 22, 23, 2& 34 e

, 23, 24, 28, 39, ao, 42

24":‘:‘

40, 41,42 G
9’ 10’ 11, 14 - 18, 21‘._'.::
23' 24’ 27’ 28) 30. 31’ :
34, 35, 40" il

2135 38. 39, 40, W

21' 22' 23, 34. 42 n:fﬁgﬁf'v
All °biectives of .
ACtiVities 4 1 4 2 4 3

15, 16, 17, 18, 21, 2, .

A

21. 24, 40, 41, 42 T
21, 23, 24 40, 41, 42




ENVIRONMENTAL FUNDAHENTALS

Suggested Time Line for Unir Activities

“ Before ths fleld trip: o ‘ f“b ff~?h'5?~u‘7 - ~'Qt'i“.w?.:. | |
j3;£f"3§‘“pni flArrange the fisld teip dats;with the project staff as esrly in the it

-~ 8chool year as possible, S
,.Obtain approvel of the field trip date from the building principal.;”'
", Contact the profect offgce concerning student pre~tests before .
o teaching sny of the unit.ns,a, Ly Sl {f

T,

ilj Teach the starred scti %ies of Topics I, II, and III of the unit before
- zof%e on the field t ip. Time required will vsry with each class.\;.

2.

10 -‘Prepare copies of the parent letter or field trip permission slips. e

| .. .as8 directed by the principal.“xd_ e it o :
' 7. Ssnd parent letters or permission slips hohe with studedts. ENRREES
oo Invite parents ‘and your principsl to go along on the field trip.

;*”\v.n,ps s ,Hske 00pies of the data sheet for use on .he field trip (two copies : 1f ’
S - per each student) . LT P

.4-‘cﬂfd“ Discuss with the students the field trip day's activities. This" ff““t .f:hst
- s information is in Topic IV of the unit.‘ _f e PR T

3 ~Become fsmiliar with the éctivities immedistely fonowing the- field t:rip. .

o 2. o lLocate and become fsmiliar with the microprojector for ‘use following ~“
’ the: fxeld trip. ‘- Sane e '

1 ts Heve signed parent permission slips for each student, if required by
S .your principal. o
.Remind the students to dress for- the outdoors snd to bring a ssck lunch. ’

. Fleld Trip - ¢ : , B _1, ,u p‘; el e Ve
0 . Place a_name tsg on esch student. T ! . ‘ B =
E See that each student has a sack lunch bsllpoint pen or. pencil, and . -
T . water sample bottle (optional) L
et S ¢ 2 5 L o (- £V - 3 ‘sheats to the projec t staff t before leaving the school.
DR _Collect cider slush money, if -your group is going to get a cider slush. '’
"Have the students use the ‘reéstroon before leaving -the school."

gt Have the students. resdy to 1eave by 8:50 a.m. T
Following the Field'érip T ZJ“:‘f-' g, '.f R ;: % )
Ehf{-,. -1 : View the mieroorgsnisms in the watfr ssmples using the microprojector.: “;j
'I-2 o Trsnsfee data from data sheets to/ hshitet comparison sheets.'

. Discuss the veriations and’ eimilsrities;in the hsbitsts. -

- ~3 to ~X Teach the starred sctivities of Topic V.

“X Administer the posttest ‘as soon as you have completed teaching the A
‘ unit (call the project office when -you are ready to tsst). A

. : ‘(f
!»‘ .

xviii ”
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GQEEN PLANTS AND SUNLIGHT

11 min. - color - EBE Corp.

This iilm does an excellent job of illustrafing the process by which food ia ,
‘manufactured within green: plants. . A series’ of experiments are illustrated, some

. of which could -be performed in & Elaseroon. As with most films, you will need to
emphasize the point that only green plahts, not animals, have the ahility to manu- -

13) What af’ge*qc d1d the alcohol have on the leaves?

facture food. . . .

»'Hew worde and words for diecueeion'

photosyntheeie Lo ‘Chlorophyll
~ stomates L y .. sugar °
M starch o R e oxygen - - . -

Suggeeted queetiona for discuasion"

1) What tYPe. or group, of plante produce most of the food within the oceane?
2) How deeP does, eunlipht penetrate ‘the ocean surface? . "
{3)‘ Where does the' energy stored in food come from? ‘“ - - \
42-_Wh9t_material is nade.by green leaves ‘when' ‘exposed to sunlight? *"H
:5) Why was starch found only in green leaves? | N
65‘ that does a éreen plant need to maﬁe food? - L - .
) Uhich is nade fifqt- sugar or starch? | a  ,‘ | . O

) Where does the oxygen Ro that ia'produced?

' ?0 Can green plants grow without eunlight?~

10) 'Hhere does the carbon dioxide used by the plants come from? | ;“ >

11) VWhere does most of the food production occur, in the ocean or on land? -

12) Thy were the leavee placed:in hot water? ‘ v

- L4 Ry

Il B Py

'14)’ ¥hen {odine tnrns material dark, what.doee this indicate is present?

\



o e ’ .
= L . . . .
o L B 2

e e

LzAmu':c ABOUT LBAVES o ' S 54“1 _')-

L R S
’ o
. .

This film shows seve ral experiments related to ‘food production within the leaves.

16 min, - color ~ EBE Corp.

b Jome of these'experiments coild be performed in the clasarcom. . The £ilmw does & . S
fairly good job of explaining the materials needed for food maﬁhfacturinp and how ' -
these materials-are used by the plants. R _ _ Lo T
You uﬁl need to eniphasize that: only green plants are capable of capturing the ey

. sun's energy and making food. If you repest the experiment using alcohol, do not e
ret alcohol” n\ear an open flame. o A y SRR SN
‘ Hew words and words for discussion: , SR ) ' ' : . .
' ) chlorophyll :' : | < - food* oL . .
. time lapse photography leaf scats - [ S R S
starch o . '« energy : IERIETI R (
augpested. questlona for discusaion. e e oo - Lo e AR
S ° . . . v : :
1) In what pgrt of the plant is sugar fomad? e Ty SR
» \ ‘ . )
+. 2) ‘Vhat materials are used by plants in making food? .
3. 'Why do they také the chlorophyll out before testing for starch? E _7' - ’ Coa
. 4) Findiug etarch in leaf proves whae? o i '.
E 5). thy do planta th 1dve’ more than one year store food in their roots? ‘ ‘ ‘
pé) ‘Why 1s food stored in seeds? o o - et ) B
~+* 7) Do all plants make food?“ ] " | ’ } ‘ LS
8) Does the shape of a leaf aftect its ability to ;nake"food?_, S ,l R -_,
) w11 plants grow in che’ q;rk'l L P : Y ~\ |
T | ' : » S .
10) Can all colors ot’ light be used ‘by plants to make food? Yow could this be :
tested? SN
N i . st .. Lt » T ~ - .
‘ ll) " Could ahimal life exist without green plants? ‘ S ’ S
12) What should ve do with leaves when' they fall from trees? ;
S Y .t . ) - .
Sugpésted“ follow—u ' itieas ' | : .
- \ . . : - e e T
X l) - Make a classroom leaf collection. Caut;_,on the students about_vcollectin_g too- . ’

many leavee from one tree! - ) . :

2) Compare several leaves ‘from one tree. Are they ‘all the same shape and size?

P
.

3) Use iodine to test various fonr_h.t for starch. ' . o ‘
. L4 L \ - ,
Lisg some plant roots we eat. . e ‘ — oM

Grow one plant in the light w’nile a like plant 18 ormm 1n the dark. s

Collect sonle twige and view them for leaf scars.



, ) T PLANTS 1IAKE FOOD
.' : 11 min. - color - r‘hurchin

( Uges animation in portiona of the film to help illustrate hou plants make food.
i . Very basic, but well explained for an introduction. You will need to emphasize
: only green plants are capable of producing food and that all animals depend on
the preen plante for food., Contains gome experiments that: can 'be performed in

the clagsroom, = ‘ ‘

!!ew words and words for discussion:

Carbon dioxide - . root hairs
.chlorophyll gtarch
- minerals weeds

Sua»ggated qu’estiﬁns for discussion:
1) | How do ninerals get into the plants? “
2) Yhat function do th’é root hairs pex;fo‘tm? . . .
-3) ,l'.rhat'fun‘c_tion does the stem perform for a plant?'
. &) .Dglall l,eave‘s have the same vein paicterns?; |
‘ 5) In vhat form 1s food stored by ‘pllan!‘:s?'

- 6)‘ Are‘heeds imﬁortgnt food produceidl ‘

7 niaéram a plant and label ivhat‘each part does in the production of food.

8) Can leaves make food at night?

9) ‘'hat are some of the consumers shown in the film?
.-




_ ENERGY FROM THE SUN L A0

11 min. - Black and White (older fnm) - 333 Corp. S ‘ ‘ R ‘

A good film showing how everything’ depnnda on the sun for energy. Delves into the -

- different ways energy is captured and used on the’ earth"green plants; water cycle,
winds, coal and oil, It gives & quick review ‘of the food production within & green
plant, but is no substitute for the other films dealing with photosynthesis. 'Thise
f1lm will be very useful for those teachers wishing to expand on the conccpt qf
energy and its uses, The teacher will need to give simple definitions™of such
words as chemical energy, molecules, and radisnt emergy. Do ggg have the students
look at the sun even with dark glass as suggested in the £11m, Wheén the film

. discusses thermo-nuclear reactions, just explain that it is a teacstpnwthat releases
a lot of energy moatly in the form of heat and 1ight. - :
Suggested questiona for discugsion: |
1) What would the earth look like without the suh?

<, 2) -Vhat do we get from the heat and light sent out. by the sun? .

3) s the’ sun burninf ftself up? -
4) What happens when water molecules are heated?

: 5) Does 1t take energy»to evaporate water?

6) Does falling water contain energy? - o . ., B . ‘
“ . . . i - Y
7) What is the only way food can. be manufactured? '

| . 8) Uhat is. .the source of a11 enersy on the earth?

+9) VYow is coal formed? | .

t1oj7 Ubat patterns would you expeetfto ﬁiqdzin coal?
11) Do piants décay when they form coal?

12) How is oil formed? |

13) What would be true about the decomposing process 1if coal and oil ate formed?
_ Was the material completely decomposed?

Ee

_ 14)' Can man cteate energy?

15) List some ways energy is gtored on toe earth.

16) Do‘es the fuel usé‘d by “th’e family car depend on the sun?

Additional Acti»}izy: o '

‘ Find material telling about new ways man is using the sun's energy.‘ For exaople -

to dietiu water..A R : _ _ ‘
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FOOD GETTING AMONG ANIMALS

ships.

: A-7

"Food _Getting Among Animals" 111ustrstes five different predator-prey relation-
It does ‘an excellent job of illustrating how:the organisms are adapted

to locate and capture their food.

It also briefly explains how sowe of the
‘animals are adapted for. protection and locomotion within their environment.

may wish to view this film, discuss some of the queations, direct attention
toward certain portions, and view it a second time.

rattlesnake will need considerable explanation if studenta are to
New words and words for discussion'

You

The informat on about the
nderstand it.
. S : "' Ll S V . ,
predator : | prehensive ;
core prey - ; ‘ refraction

wel e il . protective coloration : infra-red rays

"' . ¥ . * :
7 Suggested questiona for discussion.

-

1) ‘1That 1s, the. predator and the prey 4n each of the illustrated relationships?
4)

2) Hho benefita and.who loses as a result of each relationship?

0 3) Uhat special adaptations doea the anteater posscss to aid his food gathering?

| {hat organ does the rattlesnake use to locate food?
{‘ ~ 5) Does the barnocle chase its food?

6) How long is the chameleon 8 tongue‘compared to its Bbdy length?
7)

g

9)

tThat is unusual about the chameleon 8 eyea, feet and skin?
8) How are these unusual structures helpful to the chameleon?

Would you'expect to find an anteater in a grassland?
10)‘

Do you think rattlesnakes will eat dead animals?

L
I ¥

N/



| THE WOOD DUCK'S WORLD S A8
.30 Min. - Color - Ducks Unlinited

The etruggle for survivgl during a year in the life of a wood duck. family is
1llustrated, A realistic presentation 1lluatrating everything from competition .
for nesting sites. to death of the weak, and on to predation,. Emphasis 1e. placed }
on the fact that more young are produced than will survive and how a balanced I
_ environment is maintained without man s influence. ST o ’
New words and words for discussion:

2

. Carnivores ‘ -~ Competition Population
.. Scavengers - ' ‘Predator Adaptation
, - Belanced Environment | Prey " -

. Suggested questione for dlscusaion'

1) If all the young produced by animals lived what effect. would 1t have
on the ‘balance of nature? .

\ []

; 2) th do you think the maIe 16 often more colorful than the female among wildlifé?‘
- 3) Why are most young of wildlife hatched in’ the epring? V ‘
4l Where ie the only place wood ducks will neet? :

5) ‘What are some competitors for the duck's nest siteel B
_6) 'ﬁhat hanpena‘to each of the ducklings?

7) Vhat do the ducklings eat? )

8) What do the adult ducks eat? ,
é) Vhat . predator-prey relationships are illuatrated?
16) Is man a preddtor? -
ll) that - adaptation helped ‘the’ hawk capture the duck?

12) Should man kill the ptedators to protect the ducks?

13) Diagram a food chain illustrated in'the film,




‘ ) ' NATURR'S WALF ACRE L
30 min. - color - Disney | ‘ '

Bxcellent color photography of naturdl situation.v Most of the film is showing
apring and gummer conditions. FEiphasis is placed on various ‘predator-prey ¢

- relationships that could be found in most “natural'’ areas, .The concept "gome,
must die so that others may live,” is well illustrated. The £1inf doas a good'
job of illustrating the variety of life that can exist in a small area. Some 1
bird soundg are recorded on the sound track. A quick viev of the plant and ’ {
aninal <hanges through- the seasons is.given.- ‘ . {‘

. Suggested questions for discussion: . _ . o

Ny 9T SO

1) List some predator-prey relatibnshipa,tnat were illustrated.
2) Diagram some food chains and food webs that were illuatrated.
3) Uhat example of a parasiterhcst‘relationahip was illustrated?
4) that were some examplea of competition between organiams?‘ |
5) Describe some structural adaptations that‘helped predators capture their prey.“
26)‘ Can a plant be a predator? Wl . l‘
., 7 Ury do some species produce a large number of. o,ffap_ting?‘ B
8) "hat.tvpe of matefials do birds uaeifcr nest~buildinp?'
"95 In what season are most new offspring hatched or born? N

\ - B
10). What are some examples Jf how plants- and animals were affected by changing

~

seasons? - T L e e
11)  VUhat are some patterns that exist within nature? o 1

12) t{hat" would be the result if all offspring lived to adulthood?




* ! . - .’ \ | |
. . ' . A-10
- LIFE STORY OF THE GRASSHOPPER LT
11 Min, - Color - EBE Corp. - . o \ SR .

-

The grasshopper 11fe cyele and its role within food chains are illustrated. Good ,
for showing interaction between organisms. ! o : -

Suggested questions for diacussionz‘

L TR T

1) . Whers can graashoppers be found?
e B
0 2) ‘Does the grasshopper compete with man for a food supply? L
3) Hhat are the major Body parts of the insects?-

4) How many eyes does a grasshopper have?

5). How many ‘legs does a grasshopper have? .
”6) Does a grasshopper g0 away’ or toward light and sound?
'7) For what doea the grasshopper uss its tympanum?
i8)' llould a grasshopper drown 1f its head was under water?
9) Describe some of the grasshopper 8 adaptations that- help it survive.,

10) Diagram a food web as illustrated in the film.

‘11) What are some animalg that prey on the grasshopper?
12) thy does nature have the grasshopper lay 80 many eggs? S -
', 13) ‘Where do grasshoppers lay their eggs?
14) How many years do grasshoppers live? ] ‘ N 8 o P o
15) Why do grasshoppers*molt?‘w' ‘
16) _Do'the young appear the same as adults? -
17)- Is the use of chemicals the best way to control the grasshopper population?
18) What are some problems‘reshlting>from the use of;chemicals? .
~19) If all grasshoppers were destroyed what animals would_be affected?
:Additional-hctivity:

Do some research to find out if grasshopper populations have ever been an important

! problem for man.




LIFE IN A POND Al

11 Min. - Color . COX‘Oﬂet

Basy to understand. Showe the organians and their interaction”with na
typical: pond. Illustrates the 1ife tycles of some insects- associat with .

_..the Pond, "Good -exemple.of . the-foold ‘tiging Wifhin the pond. Would help

student’understanding on the‘field trip. Could be followed by studen :
reports -about several of the organisms illnet@atod. ‘

- N " .t - I
. Suggeeted queZtiona for discuaoionz o ;oo /
; ' _33 : %
1) What is: a pond? ! -
. ¢ Y
2) \hat type of’fife is most cbmmon in a pond? . ' R N

‘Q)V‘COuld aninalo live in a pond vithour piang:? :

4) “lhat are some ways to study the life in a pond?

3) - Why are the microscopic plants and anima%e impor:anr? o '} TR

6) Diagram aome food chains that sre found ip a pond.

B What apecial adaptation does the dragonfiyR nymph have for capturing food?v

3

8) »Ia fhe dragonfly nymph a predatot? S { o\
‘ L
9 _Name some animals you would expec t.te ;ind in 8 pond.

10) 1Is 1: bad that one animal eats another? 7 g o

11) Does man fit into any food chaine involving the pond?

12) How doea man's actions affect the life in ‘a pond?



o a2 |
POND ANIMALS . R .

11 Hin.»- Color - Coronet '

A good film'to show before che field trip as it shows methoda fot atudying the . -
organisms found in the water samples ‘they will collect.” In addition to.the
microscopic 1ife of ‘a pond, the film also views:'some of.the larger: organisms.~
Students may wish to do further study about some of the organiems. iiluatrated.

Several micro-organisms’ names axe given, but this does not create much of a. .
problem. o o . e T e R B T T v

. '
. RN ‘

- Suggested questions for discussion.": - |
L-' By t“hat do you think lives in'a pond? . (Use before ahowing the film) Gt g

: 2) 'Why are some of the larger pomd animala hard to. aee? ST
3) Describe the areas within a’ pond where most of. the animals 1ive.~ Why are
‘ they in these locations? , o A .

‘ .
Ix

4) Diagram some food chains that can be found in a pond. PRI o

2
-t Lo ;

k5) What are some examples of vredgtorx~ prey relationships? ' b
‘Rw““"- N : \.,‘.,. CR -

At T
6) - Can microscopic organisms contain chlorophyll? b

7). If mictoscopic organisms contain chlorophyll are they plants or animals? '. .

“8) ,Why do you want to keep carnivorous anima}s in a separate jar from other animalax=
SR
9) ‘Describe some of the food gathering structures of pond animqls.~




1

L~

A very ihtetesting film to: view.
;ant colony and the 1nteractionetof ants with other organisms.n~:;

Suggested queetions for discueeionz <o

1)
2
3)
4)

5

6)

,fi_t T

9
®

11)

. 1{;2)‘.

- 13)

14)

R o qgcaxrs OF THE ANTS AND" xuszcr WORLD
. 13 Hin. - Color - Disney |

Sar »’5\-

Bow do the honey ants atore their honey?
Why are ants called gubterranean organiems?

Describe some of the various toles the 1nd1vidual ante perform.;;‘

1t 111ustratea the variety df'rolea Within an

Does each ant perform all dutiee within an ant colony?

Diagram some food chaina of which ants are a pegts

What structure 1s most important to: the ant for use 1n solf~de£ense?1k,.

What do the black ants want from the red ‘ants when they attack?

How many different kinds of attg are there?

_Are ants benefieiallto nan?

‘What are some examples,of prey for anta?

How many legs does an ant have?i

=Desetibe the l{fe cycle of an ant, . :

.'How? .

‘What are some exampleo of predatote that uee’ants for prey?

«
. )

thy did the honey,ants gather portioﬁs of,green»leaves?»




A A RN S ’o

' i SURVIVAL or 'r;m KIT FOX:

15 Min, - Color ' Journal ,

'This film shows” the‘struggie the kit fox goes through in order to survive, with
emphasis ‘o 1te obtaindiig' food.: ‘The:film:brings out how.man uhkhowingly: destroys

" the balance of nature and,:as a result, is deattoying the: food source of the kit -

. fox. The £ilm will need careful discussion to- brihg out many of its worthwhile
points. Good for showing the interaction between animals. Pt e O R

Suggested questions for diecueeion: ?i‘g:f%?‘ 5 “n"f“

1 Whv do people change the land where they live? P ;.Q””i R

- 2) Vhat animals are prey for the kit fox?: ff’:g'% f' g e et o
“3) When are kit foxes: botn? R URIEEEL T S -2;;-, FURTIIE CAEE
) 3 ‘_ ,"~“'-'A : * ' i N )
4) How does the kit fox help man? B Tt R U LS S K R A

X “. L

5)‘”D1agram some food: chaine 1n which the kit. fox is a part? .-
6) Vhat do the field mice eat? . B

. what adaptation helps the kit fox obtain food? e :g.b_>.~~-

8) How do animals adapt to survive ‘the- winter? S :_~«;'Ec,?;-‘w‘ T

»

.9)‘~How does the -kit fox‘store food? JRU ry’l'»gs.

10) thy were the kit foxea ectatching themaelvea?

_11) Vhat are some of the natural enemies of the kit fox? C
12)"What 18 the greatest enemy of the kit fox?

13) how can mah's‘qse of insecticides harm the kit fox? - - . i:
»Jlé) What additional ptobiemslbill man have 1if all kit foxea diaappearf

. 15) 'Vhat are two other names‘given to the kit fox?

. 4 .’ ’

.

A




‘\ ) “ T e . . " . - . .v. ‘ ‘. A.lsa
‘ oo WORLD Il A MARSH ' :

r

. 30 min, - color - UcGrav-Ki11 SN . c S

5 This film-is ‘very colorful, and generally easy ‘to £o1low. Teaeﬁér gsidsﬁce'hill‘
‘be needed to. review the large number of concepts illustrated. Most of. the natural.
relationships, except decémposers, that would he found in any habitat are included
in this illusttation of marah life. = e

. Suggested questions fon-class discuseion:

1) 1s the draponfly a predator?

.2) "Can the dregonfly be prey?.' For what. kind of animal? S
?) AWhat are some examples of compet:l.tion? (for ﬁs&te‘g*,_'_;qur_;fobd;, for space)

[y

4) Where is the bullfrog a car? , ,

5) Why does the big sack form below the jaw of a frog vhen it croaks?

-

’ 6) 1If there sre 200 frogs :ln the pond one year, how many do you expect the next _
Year? . .

7) \here ‘does the draQanly lay 1ts‘e'égs? O

8) Why do people destroy areas like the marsh?

‘ | 9) How does a marsh help the area surroundin_g ie? - C .

10) Do all frogs. mak'e the ssme typ‘e\'of‘ vsossd? ' _ ’ ‘ .
ll)'" What animl éats dragonfly eggs? |

12) In what part of the country was this film photographed? -

13') What type of plants are most cotmon in a marsh? :

ll;) *What are some predator-prey relationships 111ustrated in the £1ilm?

15)‘ Are any decomposers illustrated in the £11m?

16) Hame soﬁjge producers found in a marsh,

1.7) ~How is a frop and ducvk similar?

18) tow does a baby _durckvand baby' blsckbird differ?

19) What eats frogs? o ‘

20) Describe the life cycle of a drsgonfly.

. . 21) ,Natpe gome "special adaptations of animals that live in a marsh. !
’ 225 What !rind of food does a duck find in a marsh? | e |

q ~3) 'What kind of life can be found on the bottou of a marsh?




L. ) ‘ . . . ] A"16
,"”24) What 1e larva? . : AP BN . T »‘ \ ' | o N
'28) Why do male builfroga fight with each other? o T | | |
K 26) Hhat type of nest does the grebe build?: ‘ R o
'27) Do ali egge hatch and survi\ze? e St v et
28.) What 18 necessary 1n order to have a.marsh? - v ; ?‘*. o ' ’
29) uhy do the birds chirp at night? SRt ’
’ 30) Describe fom: food chains 111ustrated in the film.*i
. 31) Diagram a. food web f.or a marsh aimilar t:o the one :llli:strated.g. SR N .
- D‘ » h TR 1
s ‘ ‘m: |
v/' ' oo it
"/ . \\\I‘ . , " P
a3 v X ~ 4




o B )
r ’ . : l‘ L )

New words and worda for discussion::'

" 3) Vhat is an example of an early pioneer plant?

' 10) What were some food cheins‘associeted kith each atage?‘

'll)v phet4can destroy a climax commnnity?- ’

~ SUCCESSION FROM SAND DUNES‘TO FOREST . A 17.
o } ¥ . ol ‘..
16 Hinv - cofor - ‘EBE Corp. o SR o

<

4 i
This.film was produced on the south side of Laké Michi?an where vario¥s etapes in

the change" frbn:eandy beaches to forest areas can be viewed. ' Factors bringing

about changes ‘from one stage to the next, and the 1ifé associated with each stage.’
or type of habitat 18, illustreted. - o o L
) 2 R

ecplogical succession - blowouts = * \

¢limax forest : - ploneer community .. . "4
- humus . _ drifv P T
s « - ,

.Suggested questions for discussion'

S I ‘,uv - 3

v»)}) Why are more complex food webs assoclated' with a climax community than with

a pioneer community?

~-
- 14
k]

2) Does succession ever stop?

4) Doen the enimal 1ife {n the area temain the same when the plant life ‘changes? .

)

5) Are decomposets important in determining the rete of change from one stage to :

the next? . ' ' R - .
6) Would you ekpect the same pattern‘of ouccession for'all parts: of the world?
' : I

7) What is needed to change from a pioneer to climax community? ‘ T

'8) What were the steps in. changing\from sand 6 forest?

EN
. ‘\

9) Vhat is drift?

.. 1 . . ] L . 3 . .
12) From the film, can you give examples of ! predatore,’prey,<producers,
- decomposers, competition, -and parasites? o s e
. . " : . . [ R .

-

-



DA ‘ Lo A-1%
. PLANT AND A}mlAL comuumzs. ECOLOGLCAL SUCCRSSION
iv « AR : :
13 1/2 min, - color - coronet '

. v o~

- A pood film for 111ustrat1ng the natural processeo 1nvolved in, the cheuging of
8 ‘barren area into a complex community of plants. and snimals, Most of the em- =
_phaaie 1s on land communities, but a brief discussion of watér succession is -
included. Thia film could be used in preparing for the field ttip. . Some dis--

cussion bf a food web could also be deVeloped folloving the viewing., . =~ ' ;|
o neu vords end norde for diacuseion. I e ke | N
4 SEEE TN DY
. biome . dis-clima;c - "7 organic matter ' , :
‘succession .climax coumunity- - hurus : )
‘balanced cmuniby o . et \ .
B T .
Sugpeated questions for discuesiow | - , o ', Ly
B T PO £ O
1) Hhat detemines tbe typea of’ plant.s that will li.ye in -an area? P e
2) 'Hhich develops~ first in: a new ares - lapts‘ 0_1.‘ antinaie?k - < _ :

3)' Uhat type of plant movee into a barren Erea fitst? v
- 4) ,In what vay, doee the burrowiﬁg animala help develop an area?

.8 VWhat happens to the Bodfes of the firse plants and anléplg that live in an P
o area? . o, : )

. 6) 'Jhaf must there be a.lot of before a complex comnuui y can develop?
_ '
7) Arrange ‘the followine in the normal sequence ‘they would: follow 1f no. dﬁ‘tur-
bance occurred; - mosses weeds, - coniferé, ‘1icHens, fast growing trees, deci--
. duous’ trees, , , N _ P ’ ¢ - e

8) th!: type of thinge alters «the natural changes occur \1ng in a comunity?
. o : -
9 Does man’ 8 actione ever confnct with naturea proceasea? Give’ eome examples. :

10)* tma: kind of life Eirst appeats 1o a new body of water? ' SRR

B 8

11) Uhat type of coumunity was Kansas before ﬂ: waa settled by pioneers?

12) How much rainfall 13 _néeded per year iu order for plants larger. than graes ‘o
- togrow? [ : o 4 : =,

/ S M ) i ‘ Co
. . d ;’ B ~
| 0N : o

13) WVhat deteminge tf-e tyfse of’ climax comunity for any area?

[T ~
Pl /: . -




A-19
LAKES: AGING AND POLLUTION ' .

i

syt 15 min, - eolor - Centron

3 : ’

_"_’ <. A pood film for .dealing vith the atructure of a lake, the organisms within a

: ‘ lake, tHe interactions Betueen organigms, and how man is changing the rate of
aging of lakes. -A very interesting film that keeps the vogabulary level sim-
ple.” There 1is.a diagram on pond sUCceseion (Appeéndix B) and an article on
Aging of Lakes (Appendix D) that go very vell with this f1lm, ’

Hew uorde and worda for discussion'
minerals ‘habitats communities ‘oréanians' algae
,;,“wme_W;uSufgested“queationsifor—diseussionz‘
" 1) that is a lake and hov are they formed?‘
2) Does the life in different 1akes differ?

B 5 .
- [
. 3) How large are most of the organisms,thaq are found in water?

P

) Uhat part of a lake tontaina plants with roots?
5) ‘Yhat plant provides most of the food for lake animals?
6) 'y do some kinds of animals live only in certain parts of a lake?-

| . N - Name tvo baeic needs oi the animals living in a lake.

8) Describe sone adaptations that allow animals and plants to live in a certain
depth or Jhabitat. -

2) Diagram some. food chains that are illustrated in the film.

*
=z

_ 10) Howr does an old lake differ from a young lake? ’ h
s ¢
11} Fhere do the minerals cone from that ‘are found in an old lake?

12) Uhat hanpens tn lake plants and animals when thev die?
{Z 13) what cauges some water to appear freen? oo ) i e

< 18) Uhat uses the oxygen 1in an ‘o1d lake?
r "

o 15) ' What 1s formed when a lake dies?
* . . . - * “\‘ . \
T 16) low has man influenced the rate of aging? Y \
o 17) lowr does man use vater? . : ‘ - ' , \

18) Vhy is our need for water increasing?
e l9) iy 18 the water from a young lake better for man s uses?
‘ " 20) »_Sketch the stages ; lake poes. through during its life cycle..
;;i’ o ll? 'Listen to the fishing repgrts for the Kansaa lekes and gee if(;he same kinds

of fish are’ being caught in all the lakes? Uhich are old lakes and which are
.new 1akes7 . A :




 A-20
| FUNGI -
'15 win, - color - EBE Corp.

A good film to 1llustrate the variety of plants that are included in the fungi . ‘
group. The film uyses several specific plant names and is somewhat technical in
places, but this does riot interfere with the students gaining a good general

. understanding of the fungi group. VYell worth viewing either béfore or follow- .

"ing the field trip, Some experiments are included that could be-performed in the
classroom. You will need to emphasize the decomposing role of the fungi.

New words and words for discussion: ‘ 0 /
spores - p&rasites saprophytes organic '
enzymes  antibiotics penicillin hyphae o

" " Sugpested questions for discussfon;
- 1) Vhat are some ways fungl differs froq/green plants?
2) Uhy is the fungi group called simple plants?

'3) Uhat are some examples of fungi plants?

| : N
4) How are fungi plants helpful o man? '
5) Why are fungi called dependent plants?
6) Uhat are some problems 'fungi cauges man? C ' ‘\

7) Doesyfuhgi need sunlight in order to live? ey
8) UWhat kinq_of:cqnditiona do-spores need before they will grow? o

9) Uhat do bakers put in bread to stop mold from growing?

'10) 1Is the deéay caused by fungi always bad? ;

11) Give some examples of how fungi interact with other organisms.

12) Give some eiamples_of hoﬁ fungl are adapted to prétéct t&eh;elves;

13) Do all funpi have a definite pattern and shape? .

14) Can the funpi group be called decompogers? Uhy?



e ‘ ' o A-21
x LIFE w e oann -

17 min. - color is red tone - Film Aaaoc.

The film sgurveys some types of ocean plants and several types of ocean animals

. 11lustrating how they are adapted to survive in that portion of the ocean they
are fotund.. Emphasis 18 placed on- mobility, protettion, and food gathering struc-
ture., Fairlv -good’ for showiny the variety of animale that exist in the oéean,

Suggested questions for discussion~;
i A 8N

1) What are diatoms? This would be a good topic for some research.

2) UYhere will planta needing sunlight be found within the ocean? : | \

.3) ‘that is an oceanarium? y

-

4) Do all animals moye*dr are(sqme attached to rocks and other things?
5) How do séme.ocean;gpimaie‘brbtect:tﬁemselvea?

. 6) What special-prqtéétibhyaoeé the crab have?

'7) Do all fish have a backbone? S

85 that is different about the way ‘a fish and -a'turtle get air?

9) Can animals with lungs stay under‘water_as'long as those with g%lls?
10) Are 211 ocean aﬁimaié f1sh?

11) - Describe sorme ways ocean animals vary,

12) How 18 a sea horse and monkey alike?
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ANTHAL TRACKS AND SIONS o o
11 nin, ~ color - FEBE Corp. I

PR
7 <

‘ _ 1/
Thﬂ atory 18 portrayed by two elementary age children.f‘cood for showing how by
careful observing of animals signs, one can determing which animals havy been 1n

an area without ever seeiny them, Illustrates the the use of.mud for duplicating
fanimal tracks, - : ' : -

New words and wurds for‘discu;sion{. . ' /
uouturnal piey . .pfedator | " /

Suggested questions for dzscuasion'

1) thy are some -aninals called nocturnal naimalsﬁ | '

2) llame several signs that can be uged to te11 animala have been in an area.‘

3) Diagram the food chaina that are 111ustrated/1n thé film.

4) what are some examples of animals depending on planta?

5) Where can animal.signs and tracks be found?

6) Are there any auimals with special 1daptations shown?

Follow--up activities: : o

Have some students collect some rud tracke. Cast plaster of Paris tracks
from the nud tracka.. Write stories based on the tracks they find.

\

T :
T
o
-~

1
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WHY PLANTS. GROW WHERE THEY 0O e

[Rd

‘ 11 nin. - color - Coronet
A very good film dealing with plants that have sdapted to 1live in a wooded area,
‘ a grassland "srea; a desért area, and water, A pgood discussion of how plants have -
' adjusted to the climatic conditions in each habitat. Gives illustrations on
establishing a terrarium for each area. This would be a good film to show before
or just after the field trip. ' : ‘ '
Supgested questions for discussiont
1) Vame some of .the thinas plants need in order to live.. _
2) Nhat adaptation do grassland plants have that help then withstand wind?
3) Do plants affect the clinate where they are growing? If ad how?
6) How do grassland plants differ from woodland planta? .
| 5) Do all plants grow in the soil? |
6) Do all plants need sunlight?

~ v ) (2 . . .
7) Describe_Qwo adaptatiOna of desert plants that help them conserve water.

o

8) Uhy do desert plants not grow close together?

’ 9) . Uhere do water plants. obtain air? ,
10) ,Briefly describe the conditions (CIimate and planta) for each’ of the following.
W woodland, grassland, pond. and desert. . :
11) Do all plants need the same amount of each of “he basic materiala (carbon
dioxide, sunlight, and- water)? " !

,‘12)\;Do individual planta adapt in order to¢ live in an area or do they live in the
- ‘area because through many thousands of years their species has developed the
- "' needed traits to survive in that type of environment.
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’ HOU NATURE PROTECTS ANIMALS . -

11 min. ~ color - EBE Corp. _
Showe ways enimele are adapted to survive in their habitat. Givee some good
1llustrationg of protection through hiding, fleeing, and diecouraging attacke.
A, few vords are ueed that vill need teacher explanation. )

'Supgeeted queetione for diecueeionz

1) Uhat adeptacions do those speciee like eowbuge heve that allow them to sur-

* vive the longest?
'2) Describe eome adaptetiene that help othet enimels survive. |
3) Uhat are the three major waya animals have to escape their enemies?
4) Uhet are gome examples of camouflege? | x.: | ,
.5) How do most larger gteeslend animele escape?. - . 'k;, o
) 6)‘ Uhat are some examples of how ineecte escape their enemies? ’ B (}
7) - Yhat vould be the effect 1f alt enimels lived a complete 11fe? - '
8) If there were no predetore could there be any enimale other than herbivoree?
9) Is it the weeker or stronger enimals that tend to be captured?

10) that are some of the oldest living epeciee?

11) How does man protect himeelf?

w

f »
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VAT ECOLOG;STS DO

l

15 min. - color g Ceptron Ed Films _ )

©

Illustrates metnbdbxﬂsed by ecolopiets in studying wildlife populations and the
type of information they collect. Very simply explained and well 1llustrated.

Suggested questions £or‘dischssion:

1{

2),
3
»
5)
6)

7

.
9.
- 10)

11)
. 12)
1%)
14)

15)

©16)

17)

‘Uhv are there véry few-bald eagles present today? ‘ ’

\ - : : . N

&

~

that organisms are involved in the bald eagle chain?

tthy is the poison stronger in ‘the bald eaele than in the fish?

. Vhat 18 ecology all about?

Mhat is an ecologistf | ' _ | ' .

ilhat type of information do ecologists need‘to know?

hy is it that ecoloyists cannot collect all the orpanisms in a piven .
area for studying?

Liow do ecologista determine the number of organisms in an area?
Describe some of the vays used .to samnle populations.

Hou can one determine how old a tree is?

_ Do, ecologisté kill all the animals they study? .

e

thy do ecolopists raise anirals and plants in laboratories?

‘»‘ t
e

Uhat type of information do ecologists gain by reading books?’

Are the ecologists concerned with the non—living things in the environment?

‘Thy?

Uhat organism has the greateat influence on the environment?

Uhat is oollution?

Do the game oryanisms live in nolluted water as live in non~polluted water?

[N

“
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B2
SUNLIGHT and GREEN PLANT |
INTERACTION

What doéd 8
plant need
to grow?

whatfdoes»a
plant produce?



B ety
¢ ,}I
[ 1

‘Fooo OXYGEN INTERACTION
. WITHIN ANIMALS

Fooc\ onc\ O

Com m&
Rélease Energx/
Car\:on D\ox\de

““Where does the aninal'qat-tﬁq'bxy@en? S

--’What makes the animal’s food? :

How do.animzis use energy? . " . - ' /’ ;

“ Note: This occurs within the animal’s cells. .
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AN ENERGY CHM N le:‘g‘-

FIRST ORDER CARNIVORE

§

SECOND DRDER CARNWDRE | — ‘

I - R .
LS . : : ..
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" . 1
) ' ‘ - ) . . ; .- ] . J‘
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R . - ' . ' ! :
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| TOP CARNIVORE

{*TE[{{C? " = ENERBY LOST AT EACH LEVEL, PRIMARILY AS HEAT |
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CAURPTATION e

. For teachet reference whe using the'bird feet diagrqm.

‘1- Leg and foot of & wate hird that feeds. by wading 1n shallow water and

- shoreline sreas. Foo not adaptea for swimming.
- : . \
2. Leg and foot of grassland bird, llany forest birde have gimilar feet. Toe’ A
© nails tehd to be developed for digging among ground.litter. Some of the -
perching birds have'twd toes forward and two backward fot grasping. tree y
. limbs or bark-~the woodpecker’ for .example. - L
."3. .Foot of a prédatory bird. The foot ia very hua;ular-and has we11~devélopéd ¥ f ‘_
‘ .- 'claws for holding prey. The claws are‘also\vq;y sharp and adapted for >
° tearing material apart. - . . ' | ' R
4.  Foot of a. bird living in snow covered region. Note, the feathets are uged
to help support the* weight as well as keep the foot warm,
5. Foot of a water ngd. Note . the web between the’ toes., When_toes are ‘ 4
- spread the foot acts 38 a paddle or oar. ' ’ '
. ¥y
o \ |
* b “ '\




| | ADAPTATION S P
. * WHAT TYPE OF 'AREA, OR HAB!TAT wouw You EXPECT T0 - rmo A BIRD |
L wnm EACH OF THE rouowmc TYPE OF FEET? ., ° a e

H
e
5
L
4
3
3
? it
’;
-/




Beak of a_gottom feeding water bird. Beak 1s wide and used as a shovel,

When the mguth closes, excess water squirts out the ‘sides, then food can:
be swallowed. Y »

o

. N ; . %, %

R . : ¢

]

- . . o ) .. . ¢
0 e | R B
, IREEE R UHPTATION RERTAN
! R T " | R
For/teachet reference when using the bird beak diagrams. R .
y .
1, - Beak of d predatory bird. Note the hooked. end‘used for grasping, end the
_ 'apparent strength of the besk._ ‘ - . <
>-2., ‘Beak of insect and grain eater. ltot .a highly epecislized‘beak. This bird
) beak 1s used for eating only those foods requiring little or no bredking
. before svalloving. ' ' o L
Q,Q. Beak of a grain eating bird. dote the short, stout strueture. Well
4 ade;ted fOt\cracking various 3rsins. : R
4;‘ Beak of a nectar eating bird.  lote the long, tubelike structure. “Adapted
o for reaching into 1arge flowers. Nectar is sucked up through the beak.
S.c' Beak used nearly the same as number three.

v 6. Beak ‘used for drilling into wood.' The beak is sharp pointed stOut, and S
N reasonaﬁly long for reaching 1nsects and larva under tree bark, A
7. Large fishino bird beak, Adapted for capturing and collecting ‘larger fish.

Beak opens wide and fish can be collected 1q the pouch under the beak.
. "
8.

o
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. # . ADAPTATION B-14
@ wir KIND OF FOOD DO YQU THINK A BIRD WITH EACH OF THES§: TYPES OF |

BILL WOULD EAT? - | ~ ° -

; o
. .
',
t “ ‘
L] - “~ k]
VRN Gt dn ~
‘
B
» = : o
.
' >, ‘
e AR S, S DA Mo IO AT s
vt - Ty .
HAC] !
', .
o ; ,
<




&uesflons for Par su1e Ltf‘e Cycles B-15
. SRR L . (See B<16 and B=17) - " . w L
v D SRR o e T ’

ThgﬂBeef Tapeworm -.ﬂ

. . -
'Y . ; - »
L . B \ N ~ .

- 1) How many hosts does the beef peworm dep nd on? (man and beef)
"' .7 . 2) 'Howcan we control the beef.fapefiorn? ( roperly disposing of human
. waste; properly cooking: the beef we eat)/
.7+ .. 3) -What harm doas the beef tapeworm cause?

kes part of man's food

e supply: cen, in extreme cases, block the int ine, can. weaken the .
AR .. . cattle if highly infected) . T
- K Y R . e - . o . ) . W R . :
v 4 A L ; : S S el S
i#' ;fﬁ? Sheep Liver Fluke - o ; A o B L e w)’
‘ : . , : . e
' ,-1) ﬂow many hostsa does the rheep liver. fluke depend on? (sheep, snail,
’ ~and watyr plants) = | e :

2)y. How can we control the sheep liVen fluke? (do not let sheep excrete
body waste into the water _supply,. femove the.snails from che water,
supply, remove the plants from the water supply)

,
!

«'_ .n ’d ,‘. 4
‘Dog T"apeworm - - R | S ;' -
1) Hou nany hosts does the dog tapeworm depend on?- (dog and flead)
. ) 2) How can we control the dog tapeworm? (keep’ the fleas away from the B
~+ -~ . - dog 80 he will fiot be nipping at and eating the fleas) .,

3) - How can man keep from getting the dog tapeworm? (eliminate ‘fleas

~ around the cats and dogs)

4) 1s the flea a host oﬁka parasite? (thg flea is a host to the .
tapeworm and a parasite to the dog) .

“r

The Hookworm - . : e Y »  AR (T
1)° How many hosts 'ddes the hookwori depand on? (man’ and vegetation)
"2) How can we control the ‘hookworm? _(proper disposal of body waste, ~
_wear clothea and.shoes. to prevent the young hoodworm froq,attqphing) L
3) * Would you'expegt hookworm im northern. United Statee? (no, the egga

L ﬂ_would fteeze dur&ng the winter) ‘ .
(. : | ’ R4 s RS
:. ty - e -
[ . 4 T8 ) B .
' Lo ~ ¥ ) S
. TN + ; . R f )
‘ . . L T
. [ & : .
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Parasite ‘Uife Cycles - 16
L . '.. . . '.- S \ ! v " . |
4 v = h o ) oL o, . ’
, THE BEEF TAP_WORM < .
lan eats“beef =~ - .".~ The eggs hatch and travel Erom
containing the tepeworm: <— the 1ntestine to- cow 8 muscles .
Is cie .
e ° ..\’ - i : ' . 3“ ‘
The tapewgrm hooks . ' Cattle edt grass on which ‘ , .
fo the intestine ° the eggs are located = ' T
| ! “ + | N . ./\| " t“ .\' | . ,‘ » T ‘. | o 'j"“’: A ,‘ »
The goung taﬁéwprm . Exgs pass’ out of the bddy o X
. starts producing eggs ; > with waste S _ |
/ B o : Ve ',' - :
s S ¢ o
LI : . ; ) ’ S
THE SHEEP LIVER FLUKE , @
,The adult flyke 1ives ‘< ! e ; ® ' i M
' heep ) ball bladdﬁr = -
( 4 ; - . ) , ’ \.
Fluke eggs pasg from tlie After being eaten by the sheep,, ~ ° . - .
gall bladder to the ' the flukes bore through the : -
intestine, and out of .. intestine and travel to the liver
the body with waste .’ e and then into the gall bladder _ X
- 'If the eggs &fe located in ‘Sheep eat water plants o Cor
water they hatch containing the flukea ‘ _ e
) ,‘x/, ] : _ . o ;
The young fluke enters a " After increasing in number, iﬁ R . 5
snail's body and increases .. \ the flukes leave the-snall . . .7 !
in number & N e and attacheé tc'water“plants * ’ "R
N e ) '
b : " ’,.,g- ‘.«". , .
:|: * —r‘! ' c?ﬁ - )
? - . L% N .
e f Pl !
.. & [ . - i a
. LY ";.“ 3 N ! . y ‘ . . -“
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- Parasite.Life Gycles

&

. N » - h - * e ¥ B
. .
T b o \ - - "’

. - v . § . ) { . L] 5 ‘v . le T+
THE: DOG_ TAPEWORM. -
. . o, . [ R : . ) o . * -
¢ " The adult tapeworm o '
\\$ lives”in the dog's . . - = IR . el
_.>  1intestine and ST N ' ‘
- producQSJeQEs ¢ R e S . .
e i " If mgn 1s licked by a S
T o dog that has just nipped v,
R RPN : Aat a flea,. ‘man. can become
| Tapeworn eggs pass ©' . infected by the tapeworm .
Lo out of the dog - & SRR ' - .
. with’ waste{fik‘ Ce T N 3
) Fleas eat- the eggs and ~_ Dogs eat the fleas - - .
_the eggs hateh ' 7" -containing the young :
inside thg,fleas - ’tapeworms
- / . - N >4 N
o - . R : e o . . "'\“ .
e S - THE_HOOKWQRM |
Adult hook worms 1ive<\\ - The young' hookworm is
. -in the intestinds .~ . couphed up and swaIlowed ‘
. o ; \ 4" T Ct - T : »
Y " R '
Eggs pass out of ﬁhe . The young hookworm $wims in
body with waste the blood to the lungs, then:
. . byrrows Into the airspace.
N .
n;‘; . , \/ o . . . ' o 4. s 4
8 -Eggs +hatch on the ¢ \, ' The young hookworm attdches -
S ground S 1 ~ ko the skin and burrows into
s S ' a blood vessel -
L, B ). v ‘ C‘... ‘ ) i ~
- ‘ + ¢
’ . ‘ ' K‘ 1 . : : ! v » &’
R . { [} v . L 3 T ‘
| N '. ’ » ' \ 4 | '
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| APPERDIX C . e
. N . . ¢ ) i : 3 !
’ . Student Study Guides and HandoUts :

N

The following guide sheets and handouts are provided as” samplee for directing
Teachers should feel free to

students' attention during various activities.
nodify the material included in any way they feel would be helpful, Student b

9

e e

copies can be made from the sheets by uaing Thermal bpirit Mastera. ‘
- | K a | - ‘
Organism Study Sheet : B e j
(for use before doing tne food web exercise). I R L f ‘
Food Heb Stordes and Pictures ' “", T I
‘ (for use following the food web exetcise) T RSO ST I B
oound Observation Sheet o | f ’ L ! .‘
(for use on the school grougd or local park). “or e e e e 0 4C-8 ‘; T
? : LRI
Student Observation Sheet , ' R SRS LA )
(for use on the school ground or local park)f c e e e s e e s ey e oC=10 | e
Property Bingo S R 4 _ * | f ke
(for use on the sohool grqpnd) R T N TU N RSP R RPRPRI ) § B g,§'7
. ! ) ’ : [ :'x“
Quadrat Study Recording Sheet ' - ' e . P e
- {for use on the school ground or local Park)s o+ el o e a e .fa\;C:l?j .
Plant Observation Chart - . S R ”loi"f“
! . ‘ LN LTI .‘,C,-‘-1‘3F

(for use in Che Classroom)o I R R O I T T T S T S Y )
PR : R .';y\‘f;‘.'.."&

A
kK

Animal Obéervat Chart =~ : ~
(for use: in _the olaaaroom). e v e

S e;g}r R ,

Pereonal Data Sheet *"‘;»“‘/Qfﬂg S AR L

(for use in the Claﬂer\M) . 'go:’\o, PO ‘~Z{" . o o e W ‘o,'u'_t o

Graph Paper . LA y-
(for use with peraonal Qata sheeg*’ o
P

and population graphing). .




W

¢

URG§QISH STUDY SHEET

. ' N ‘ ) R ) B . . . L " N . .
® ~ | ‘

‘DATE, Fa
Nane of plant or animal (organism) :
1) '!here does the plant or animal live? (grassland, forest, ocean‘. lake, rivérs, S y
‘desert, etec,) _ o o
N St » f :
A
2 _Invwh@t\’countries or parts of the world can it be found? - L -
3), That kin&s of food.‘does it ea,t:; or how does it produce fooq? g ~
. . i D ‘ . ! . N -, i . \ , ‘
4) here does 1>t find its food (on trees, underground, in the water), or what
_does it need An-order to make food?
. . 5) llow does 1t protect itself? ' , ‘ ol - . *
6) " How does {t \nove, 1f it doew? »
- 7) Does it affect other fqu'ganisms?k_, If so, -how? - IR RS R B
s
8) Does man use this brganism? If 80, how? . .
MR g u R e , P
. r : g ! l " . o q )
' 9) Does man's activities or use of _the environment.affect t}{‘is-org'anis‘m? - T
10) What are some unique.things apout this organism? ' C IR g
- . B . "b | . . N;";: . o '\\j\‘
11) . How many new organisms éa’q/oné adult pr:"odi:ce? e :
. . - J/ y . TS A : v




1) -

2)

3)

5)

6)

7

7, 8)

may be weevils. Red-wings are "valuable birds in spite of their reputation.'

‘FOOD WEB smntns.

4

t

Some evening you uill hear the lovely mird cell of the sqreech‘ owl 1n that ‘
tree by the garden wall. Encourage him and his mate to stay about.. They will ,
sometimes ma[e 4 home in a bird box. Screech owls do” sometimas-eat-birds, but - .
for the most part, their diet'is insects, mice.und other pesky animals., Many .
people think.{he screech owl 1s especially worthy of our protection. ‘

Mostapraying mantis species ¢ eme‘to ue from Europe or the Orient, byt they
thrive here and should have many gardener friends. A savagely carnivorous
insect, the praying mantis lives on grasshoppers and other insect. So val~
uable as an insect control 1s, the nmantis that its egps are collected and sold

- to eetablisﬁ colonies in'garden plots, S

Another commercially prominent 1nsect is the lady~bug or ladyabeetle.< On the
Pacific Coast. lady~-bugs are collected in vast numbers and distributed to crop
areas at the rate of 30, 000 lady-bugs for each ten ‘acre tract. This 1s’ about, °
one’ ard one~fourth pouuds of beetles, which does not seem ‘1ike much, ltowever,
most kinds of lady-bugs live exc usively on such pests as plant lice, aspara- .
sus and-potato heetles, grape-root vorms, bean thrips, alfalfa weevils and -

;chinch bugs. There are about 100 species of lady-bug in the United States, = *
host of which are Héneficial.\‘uowever, a cousin across the Mexican border is .
a serious leaf-eating pest. o e : T oo

?

ingher up the ladder is the salamander - a good friend to. your garden for his 2
food is larpely slugs, snails, worms, and other destructive creatures, Have

- no patience with thoseswho claim that the salamander is* poisonous in this ' .
. country and should be externminated. : . t

"g'!w
~Encourage the toeds too.- The gardener has no better friend! They live on auch

- things as cut worms, potato beetles, chinch bugse, ants and slugs - unfor tui-
. ately, sometimes on the helpful earthworm too, but other virtues outweigh thie.

And don t mieunderstand the ekunk. Unless you dieturb him he wlll keep out of
your way, and he 1s extremely useful- in- the garden. More than 4C percent of a
skunk's food consists of insects (potato beetles, hop miners, and grubs).
is also fond of mice, turtle eags, carrion, and other waste, When deodorized
skunks make 1nte111gent and playful pete. But don't leave the hen house door»
open at nightl , . o SR R

1 ’ ‘g i A S :
Hany people shudder at the name of snakes. But 'from the lendoqpef/; standpoint,
there -are a great many hiphly valuable species that are harmless and like to
live in places such as ‘your garden wall and prey on. insects and rodents. GCreen;
and Black snakes are both helpful and harmless. Milk snakes are particularly
useful in rodent control, and although harmless, are sometimes mistaken for 4
~Copperhead. They do not seek cow-batne for the purpose of filching milk, but
because they can usually find rats and mice around the feed-bins. e Ll

—

Red-wing- blackbirds will be here by’ June "and as much as one-fourth of. their diet

Yhile 74 percent of their food consists of vegetable mattet, most of this 1s =~
ragweed, smartweed, and other weed seeds. Only an eighth of the red-wing's e .
total food consumption 19 valuable gtain, the balance being noxioue gseeds and - N
insects. . , . :




U o \. . - . | . C-4

. 9) In the barberry hedge or the forsythia planting nests the shy browm thrasher.
. Thie lovely cousin of .the catbird and fhe mocking bird is sometimes called the - ., -
"mocking-bird of the lorth, ' and has been said on occasion to sing all day in S
spite of the rain. Ve atill finds time though to cut down ruthlessly on cater- i
¢ pillars, grasshoppers; bugs, and beetles. While the thrasher has an, unfortun-
‘ ~ate taste for berries, grapes, and currants, most folks think his good points
outweigh the bad, ‘ .
. ‘ 4 .
_'10)‘ All day on- seemingly tireless uings, swallows and martins pattol the air for
‘ \ flying 1nsects.v Flies of varioug kinds form some 40 percer(t of the barn
, swallows' diet, but in one instance around 1,000 leaf hoppers were found in a
single swallow's crop. Vhat a bird he was! ‘Swallows and marting-are gregar- ,
‘Jlous, and nothing in your garden can be more charming nor useful than a martin

Souae.
o 11) here on the fence post: sits the meaq,owlark - ngbody with quite that same .
3harn.\ ‘Besides his lovely. song, he has.an endearing way ‘with crickets.and . °
rasshoppers., -They form 25 percent of his food. One bird's stomach contained _,
L parts of 37 grasshoppers. Headowlarks also haVe a weakness for your cutworms .
~' +  and white grubs. SR . BN ‘ o
- 12) Some animals, such as rodents, deer, cattle, and c%tain insecte, are strictly
. plant eaters. Others, such as the raccoon, that feasts on wild berries and.
. also catches ctayfish in the creek, feed upon both plant and animal,mattér.
Other aninalsg, the oneés we call ' predators ' feed almost entirely on' other
animalsi. The fox eats the rabbit that eats the clover. The owl dines on- the

e 4

-

A )
.

.“ mouse. that eats the grain. This food relationship is called a 'food chain." . |
\ ' : (!y ' T ; i ' . ‘ ) ‘ . , : § “ ‘ . 3" N
/ ' . LIS LA

>
. T .
. .




PICTLRES FOR USE WITH FOOD WEB STORIES

| BARK BEETLE e
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~ 'PIGTURES FOR USE WLTH FUOD WEB STORIES icanirni

R . eohibae

(ANIMALS)
PROTOZOA

o«

KING FISHER© | - FROG | WATER SNAKE.
G ‘ . - s 5;;, et

| PRAYING MANTIS -

.

[ L
POND WEEDS © | o

SO ’ .
;‘1 . v

.

S A () 1 O

MUSKRAT
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. A SOUHD OBSERVATION SEEET . . C-8 ' : :
> , S . . T o : RS X .
‘ o il -, DATE L o
R low many diffet t man-nade sbunds do you hear?. o R ! o 53

"7 72.. What do you tégnk is pﬁbducing the man-made sounds? ' S ' SR ’

- s ;3. How nany different sounds do you hear that ate made hy nature? (not man-made) o

S 4 Are any of the natural sdunds made by living organisms? What are the oxganisms '_”
e producing ‘tha sound? : ‘

S §.V'Are any of the natural sounds mode by non-livino things? What are the pon-
;oo lvine thinss producing the sounds? . R S ,

yéti‘where were the loud sounds coming’from? S S RS ‘ | v?f
'i_" 7. \”here uere the soft sounds boming from? T | | » |
.3; bid nny of the sounds have rhythm or produce sound patterns? |
: 9. .Did you see anything that you could not hear a sound cominv from?

10. 'Sketch the pattern of several sounds,. using a line, ‘dots, or dashee. Beloq are
, , three examples of sound patterns. . ‘ ) y e
"oExample 1.= A constant sound that varies from soft to loud to a medium volume,

‘s'- . \ ? -
w- womeees . \
o prd
nv‘_)*The line represents the sound. L Y - | | - R N
E:ample 2 A’'sound 1like harmering, all sound the same loudness. E .”7 i - ,‘;,'
\ /\m ‘ ‘ o o ’
. . S o o | .
\ , ‘ g » L] » L] . [] ] * » [] [] L] ] [] » [ ] . ] » [ ] . ¢ L] L] [] . L] * l'l ] [
. 1 . L e ey
3 \ > v

° b - et ine—

o B mple 3% Sounds that last short periods, but then'reoeat,‘sanéiloudneSSa e




- - LY -
- X < » x o - p -
1 \ ’ ' S
2
< 4 1 * N - 4 iy
’ \\ * R faXND
w . X vy & L . 4 c_,() . F
T ey o T . . ) . . N X o . .

WU Use the followino spaces to skete sounds\you hear. Uae dots, dashes, and 11nes in

any combinations you need to illudtrate the sounds you_heat. Be sure. to go higher
or lower on your sketeh to illus; ate 1oudness.

| Sample 1.

you illustrate? N

How. many different patterns qaw

SR R -

. ) , :
. / 1
¢ .

/' Uhat do you think made this sound?. ok .

-4
o

/\ ! v L ¥
v toe . ‘ A
gl : \ [ ~
£ . i
of : . L
-t ] s _ .
o ot ". . R : ‘Y ] . o !
sl : ti . e SR
¢ gample 2. " ~ that do you think made this sound? .
,° a e K LY ‘ \ . . - .
4] N o v 1
g o7 » . ’(' i
9 . :
g " . -
- L S o =
et e — 5.
. ‘ - : '6 . . . <
Sample 3. What do you think made this gound? =
~ ~ ',r '
~ . . ~1 & : M
v F) ' » ;
- 1 “ '
— X . “\‘ . ,‘ » R R l.i%ﬁc— : ‘ v . R I- _'> )
X g » S ' ' .
o Sample 4, Vlhat do you think made this sound?
i ’ " A i ' ) T S *
' Ay
] . .
v g’l ) R i »
,q_‘ a .
3 Co - ‘
2| ‘N/ S S ) '
L N [l ] Ll P
ka .- i / ‘2 —t fme——r - . >
Sample 3. Yhat do you think made this sound? \ ﬁ\»~
: ] ‘; ‘: B g ’ ’/ y “" ' . s X .%- - B o . ‘ : . ) \
b o : : R P ' . Y s o
'g / . . - | f LS g N
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Sound

Q

. Reel ae M e e !

: . FARE 1 g fo ,
. F ¢ * 4 N ) ! ’ 7 . - .
‘ . L fv i i T : * ‘ 4 P : ¢ N .
s ’ ' + @ . .{’v i . Lo . N ‘ ! »v‘v . » M N i . :
T /. STUDENT OBSERVATION SMERT /- . c-10 = - ,
’ 4.| ‘ . ; ) '!,'A ‘ ) . . o . : ‘ ; v " S . N : .
. ST/ ¢ Use for short trips a;ouu’d school ground SURAE DR g
o . 4 !’ . . t ) R : [ ) N ; ) 4 IS
=~ ';,‘f « .ff ; T R O PRV L
NNE. S ° o © DATE - s .. L
4 . ;," » . . 'a : - e - ;‘5
i ~~ /7 Conditions That Change \ ~Factora That Are Always Present AT
g ' J With The ‘Sedsons 7 Regardless OE The Season . . £
. o K ] ) . . 3 ‘ i b -~ $" )
++  Exanple: = Seed Germination Example: Air ‘e s
;  4 : £ ¥ "‘ . o ’ ! ", ® ‘t ( ! ER ; L] oo ! \ .v i";):,
—— ' : ‘ % i t . e
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;\' Record one observational exémple for each " “\ S « L &
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. ._Smeyll' i Adaptation
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Ceme s LT e ' o o .
‘ ‘ A QUADRAT, STUDY RECORDING SHEET C-12
LT HAME N DATE,
g T DI C . ‘ -
f‘: Location: Under a tree Open area_ . - . llext to a hush ______ Next to
’ e building (1) (8) (E) (i) Side of building School Ground
T Park Roadside Stream bank . Other description
} lleather: ' Sunny_ ~ Cloudy, Partly eloudy Rainy - Sultry
wELL (humid) * Fot Cool Warnm - Cold_____ Windy___ -
: \ - 8licht breeze ' -
“Shade: _ Part of day _ Most of day ALl of day_____ MNofie____ Uhat
: causes the shade? ' L .
» -Slope:  Steep _ Slight_____ Flat_____ Direction of slope
. 4. sofl;  .Hard 'Soft_____ Dry_____ Modst_ _ Vet_____ Soil warmer
Sk ﬁ,m‘; ~than air ~ Soil cooler than air . Same temperature
- ;}~‘;croﬁhp Céver; Ty@e of’&écaying,maitef . '_ Rocky_ Sandy ‘
T S .+ Ia the decaying ground cover: Thick ____ - Thin_ SO
f;ﬁﬁ '“Pi§n;6: ., Humber . Déscfiption -
S0 ¢ X Example: 20 goft leaves, 12" tall, round stem, 1ight green color
."?:..l_l; = ;i{{ - e ' :
Aninals: , Humber o pescfiétion
4 .Exampie: J__ __hard shell, six lega,‘hing_legé long and with claws
N |
it . \
?iﬁ) ? 'Signs of animals hot;sgen: Exanple: A big pav print with five toes. Animal
- y '
" £ . .
I "- ¢ )

"~ (Use-the back of this sheet if more spéce £s hegded) R e

-
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‘PERSONAL DATA SHEET

. R !iéight'-(to nearest inch) !
2, Weight(?; nearest pound)
3. Finéer lenrth, 1ﬁdex finner (near;strllh inc£) ‘ | é; '
4. Handspan " (nearest 1/2 inch) ' : : g“ | ;
S;. ﬁye levei (to ne#reét inch) - - é | . n;’f
.: 6.. Lo;g.walking'pacg (to nearest inch) ;r
Lo ;rm leng;ht f{hgers to sho?lder (to n;arest inch) L ; |

8. Foot length, with shoes (to nearest inch)

{ .
' * 9. Fingers to fingers distance, arms outstretched (to nearest inch)
o 10. Reach (heipht of fingers from floor when on tip toes) (éo n#arest inch) .
. : i ' f
‘ ) /

!
éray .

\

11. Eye color (citcle the answer) blue, green.'hazel, brown,

12, 'l'air color (circle the answer) black, brown, red, blonde
: ‘ ( ! ' - N . ' A. ‘\ -
S L o . j‘,
13. Circunference of wafst (to nearest iuch)_: / i o
R : . . i "“’ —_— R 0 . i .
N . y ‘ S
N % ,’ Ve e
I ", .
‘ . ]
i ' ? //' %
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. o  APPENDIXD -
| x ;‘A ” - Short Stories o : » o \ p

! v

The following short articles canbe’ used either as reading for individual - h
students, or for the entire class. S . _ Vi

Clagsroom sets can be borroved from the pfojéht office.

b B . -

ﬁAll the articles describe waya man has changed various environmental conditions.

- The Life and Death of alake o . . e . N o

| then Anfmaiﬁ Turn Invaders « o o o i v o'0 o v o 0 b b e b 0 e e s D{§gff
ﬁew Cent;al American‘Caﬁal -,fhreat toLife . . ... .. v .‘,/:"5;9'
‘Sticling Out Our tecks + . .+ . . . i e e D1

-t \;
w01ve80f1818R°“ya,le T SN o{o T 2 ()

A 1 . .




R | L . THE LIFE AND DEATH OF A LAKE#* B D-2 -,
° : By James Silvan

- Nur groving population and increasinoly technologicsl society produce more an

. more vaste mater{dl, Most of it ends up in the air 'or in water. This pollutfon
threatens us and most other living creatures, including lakes. Lakes? Yes! 'For
in a .sense, lakes are living organisms. They have life cycles. They are created,
they nmature, and they die, '
Lakes nay arise when water is brapped in depressions formed in ‘the shifting surface = =«
of the Farth. Such lakes are often long and narrow. Stratified rock can oftepde
seen rearing up at an angle along one shore. .

- But not’ alL long narrow lakes arise this way. The famed Finger Lakes of ew Yorlk
State wvere created (along with the Great Lakes and many others), by ‘the action of
placlers, As the huge ice masses 1ioved across the cortinents, the ice scooped out

" larpe hollows. VUhen the hollows filled with water as the ice disappeared, glacial
lakes formed. ' : B I o

A lake begins to mature when it is invaded by plants growing’ around 1it. The plants
on the edge die, fall over, and- decay. They become part of the soil; vhich bujlds
up higher and higher. As. this process continues, the shoreline ‘aradually move8 out
into what was’ previously deep water. Vhat had been a marshy boundary of the laPe
‘becomes dry land, - '

In time, the entire lake is filled in., Often it becomes meadow land. Then budhes '

. and finally trees become established where the water once was. UWhen that hapPenS.

- only a skilled geological detective 1s liPely to know that-a lake. wag ever there,

Some lakes are short-lived. Others last for thousands of years.-’ In general, deep

clear-water lakes that contain little nutrient material remain long after other

lakes have disappeared...Fxamples of lakes poor in nutrients (oligotrophic lakes, ’

from the Greek words meaning "iittle and “nourishment“) are the sparLling Lake v

Tahoe in California and Hevada, and the Finger Lakes in New ¥ork. :

1

A:}Lakes rich in nutrients (eutroghic, or well-fed," lakes) are fairly common'. One
example is Lake Mendota in Wisconsin. Such a 'well-fed" conditjon sometimes repre-
sents the “old age" of .a formerly: oligotrophic lake. The clear water may be-gradu-
ally enriched by soil that erodes and washes into the lake.. The soil minerals then
support a rich growth of algae and other water plants, just as well-fartilized soil
leads to the growth of an abundance of plants in a fleld. The growth of aquatic
"and semjaquatic plantg eventually leads to the lake's drying up as soil builds up
around its edees. o o .o .

£ -
. ’
R

Under natural conditions. a lake 18 likely to remain clear and “young for many v
’ centuries. PBut what happens when the wastes of great cities are emptied . into a ‘
lake (or into a river that flows into the lake)? : If -human wastes are used ag- - .
apricultural fertilizers in fields (a tommon practice in many parts of the world),
“the fields are often made highly productive. Similarly, 1f human wsstes are
, emptied into a lake, the lake becomes highly productive. : ot ,

] - P AR ) P

. : ‘ ) ' 3

*Science World,' October 25, 1968, pages 12-14, T ' | ~ N
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In this case, the ‘crop' consists of elcae. Ag a result of the bountiful growth L .
of microscopic’ single~celled alpaé, the water usually turns green, yellcew, or blue~
green. Fairlike strands-of filamentous algae (such. Ks the familiar Spirogyra) may
appear in such abundarice that the shallow water near: -shore turns into a mass of .

' Blimy green,' ' _ ; .

\ . ) )

The alnae on the surface of the water cut off the light from those plante only ‘a

. few inches below them. Without light, plants die, and soon these shaded algae be-

_gin to rot and sinP.e The decay process uses up twuch of the oxygen in the water,

Result,, Figh, and many of the insects, crustaceans, ‘and other creatutes that R
“thrive in clear-water lakes disappear. They are replaced by a few species.of worns °
and other invertebrates that require little oxygen. A-biologist can often estimate .

a lake's degree of contamination (and resulting lack of .oxygen) merely from noting
what animals he finds in tne water.k - s , e .
~ Even large bodiea of water can be ;Lged by overwhelming pollution. {For evidence,
. look at the Great'lakes. These huge lakes (which, together, make up'the largest
body of fresh water on Farth) probably renainedwmore or less unchanged for about
7,000 years. 'Yet during the past 40 years, growing human pobulationa have dumped
so nuch waste material into the lakes that marked changes have been.noted. Fishing
' Has declined in all of the Great Lakes during this period, and many kinds\of fish
have virtually disappeared from lake vaters." 8
About 1925, the once abundant leke herring decteaaed. It wa replaced by the
-whitefigh, ‘'which in turn diaappeared, to be teplaced about 1839 by the walleye
and pereh. "About 1953, the walleye declined, leaving fish such as perch, carp, and
eels--specieg that can survive low concentratione of oxygen, at 1eaet until they
can reacb,whter that contains more oxygen.

The red blood’ cells of these lowboxygen-toletent fish often have a special kind of
- hemoglobin.  This oxygen-capturing red:pigment picks up oxygen ‘digsolved in the
water that circulatca through the gills of the fish. 1In fish that can tolerate
vater with little oxygen, the hemoglobin picks up oxygen about nine.times as
t - readily a3 does ‘the hemoglobin:of other fish. ‘Another characteristic of these
fish is that they seem abla to' use oxygen from the aiv stored in their swim .
bladders. (Mot all fish hdve okygen in. their swim. bladders. In'soMe-epeciee,
* the swim bladder is filled with almost 'pure nitrogen.)_ oo ,
- Lake Superior, northernmost ‘of the Great Lakes, 18 the leaet polluted. Lake Erie
1s the most polluted. Erie 1s a shallow lake, and several large cities--and large
industriee--dump wagtes into 1t. Once it was a great cqmmetcial fishing lake. Its
catches were equal to half the total catch of all the Creat LaPes. But no more. :
Bedause it is shallow, and relatiVely small as well, it is especially sensitive to
o contamination. S : : . e : T

. _—_— . B .
R L0, . i

Once-popular Lake Erie bathing beeches are now covered with masses of amelly, '

" ‘decaying material., Rivers polluted by boouwing Andystries sweep bacteria, deter-
fents, insecticieds, oil, ammonia, cyanide; - phenol and hydroeén gulfide (which
smells 1like rotten eggs) into the lake. In fact, the rivers seen: to - bring almost
everything but oxygen to the lake. : :

- Although authorities claim that Lake Erie: hae a. long time tq 8O- before it diee, they g
© are working feverishly to solve vhat hes become known as Mthe Lake Frie problem.' '~

’ ;! b». [ P
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2) ' What does algae needji: prder to grow? o ', '4 oot .

. 5) Where does most of our waste material end up after we no longer need it?

(N o . -
, : o -4
There 1s more life in Lake Erie than ever before, according to one authority. But

much of it is the life of putrid waters. For fishermen, swimmers, boat owners, and
lakefront property ownere, Lake Erie seems a sad and dying lake. :

tened by civilization's ravages? Elaborate treatment of sewage and of induatrial
‘wastes have been proposed, But recently, the people who live-.ardund Lake Tahoe,
vhieh is still cleat and sparkling, rejected this proposal. They want to keep
their lake as it is. "Treat waste wateg, they said--and then export {it, don't dump
it in the lake. The water will -be used-to irrigate fields in Nevada. So Lake
‘Tahoe may be aaved. But not all waste water ‘can be "exported.

4
? N . {

. It ‘Seems that 1if the human population continues to grow, our lakes are doomed to

rapid aging.’ How many generations will it take for grasslands and forests--and
then concrete and asphalt-—to replace the sparkling waters we still enjoy today?

Ouestions for ’The Life and Death of a Lake" %

1) ‘Uhat ts the most important producer found in lakes?

3) What happens to, the gen in the water as algae dies? - .". . )

g ' 1 o H : : '

4) Describe the life cycle of a lake. Use sketches to illustrate the various J
stages.. (formation, plant development filling in, plant grow?h{\‘ “T

[

6) How does the nutrients available influence the length of life for a lake? '

~7) How does emptying waere into a lake cause an- increaeed rate of aging?‘ .

© *'8) Why has Lake Erie become the most polluted of tbe Great. Lakes? -

9) What type of’fish can eurvive in water containing 1ow amounta of oxygen?

10) Uhat type of iife is now found in Lake Erie? ) _j S

Y]

‘112 How has pollution affected the recreation activities around Lake Erie?

" 12) ‘Are decomposers found in the lakes?

1

-
13) What do the words "aquatic" and "semi-aquatic" refer to?

14) This article was written in 1968. Can you find any more recent information

about the present conditian of Lake Exie? . L ;7

15) Vhat affect has recent state and federal laws had on pollution”within Lake Erie?u

16) Vhat stége (11fe cycle) is Perry Reservoir in compared to Lake Erie?

5 '

- 17) Wil Perry Reservoir 8o through similar etagea to tnoae tEat Lake Brie has gone

‘,'. - -

through? , _ ‘ . _ — , /

-18)"Whad ‘sre some ways Perry ﬂeservoir differs from Lake Brie? What are same ways

?3[5RJf:d\ in which Perry . Reservoir ia similar to Lake Brie? B v pi g

[
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yHEN ANTHALS TURﬁ INVADERH . b=y o

T By Joha Speicher 2 : ' e
] Three thousand deadly {nvaders have landed' in ‘the United States! ﬂhét'b more, they .
.ot reached our shores with the aid of scientists. ‘Rounded up in Europe, the fierce’

- -army zoomed across ‘the Atlantic in roaring jets. Uho were the members of this’

army? And vhy were ecientists 1h on the Mplot"? . : NI
o € 801diers" were tiny waspe armed with potent stingers. And their misaion was
\ to destroy our country. bat to beautify it. | ‘[ﬁ‘ o :
. "t ' ‘ '

Under the watchful eye of u.s S, Department of Agriculture ecientiet Dr+ R. 1.

Saller, researchers are ‘breeding the wasps in. captivity to multiply their numbers.,

Bxeniuaély, Dr. Sailer plans:to* turn loose millions of the winyed “invaders' across .
the lan .

l

Why? Reeearcher Sailer is banking on the . inported wasp to rescue this country 8
sick and dying elm trees. These tall, graceful trees once-decorated thousands of
U. 8. communities, But, as you probably know, the‘beautiful trees are béing wiped .
-5 7 out At a terrible rate. n :
" The cause' a devaetating epidemic of Dutch elm dieease. The disease is‘triggered :
by a fungus innocently carried by .the elh bark peetle. Burrowing beneath the 'bark -
-to iay its eggs, the female beetle "injects" spores of fungus into the tree. -(The
beetle picks up ita cargo of spores as it flits from tree to tree in search of
food.) Soon, the spores 'sprout.’ Vaet colonies of fungl spread like a cancer .
throughout the tree. Evéntually, the graowing fungl block the flow of sap in the -
tree--much as a blood clot might block the Plow of blood in dne of your arteries.
The tree begine to wilt. Without flowing sap, the elm is a goner. ‘
Entzr the wasp. The European»waap (Dendroeter) is a paraeite in its. larval atage. L
It is this characteristic.that scientists hope to turn into a weapon against Dutch ‘
elm disease, How? .Here's how a female Dendrdster raigses a family.

When ready to 1ay its’ eggs, the waep buzzes around the bark of an.elm tree, hunting
for bark beetle larvae. ‘then it locates a beetle larva, the female’ ‘wagp thrusts
~1ts ovipositor {(a tube through which the wasp lays 1ts eggs) into the bark bf the
tree., Then the fémale wasp deposits an .egg on.or next to the beetle larva. When
the wasp larva hatches, it feasts on the Eeetle larva, and kills 1it, - By extermin-<
ating bark beetle populations, the wasp gives threatened elms a new lease on life.

. Yet some scientiete,worry about the waep. Suppose, they reason, that it wipes out
the bark beetle population.® Might it then switch over ‘to the alaughter of helpful .
- insects, such as those that keep other pests in check or pollinate farmerb' fielda? :

Such worriee are legitimate, say ecologiets. Ecologiets are ecientiete who investi-
pate the relationships amodg living” organisms in their environment. 48 the ecolo-
eists see 1t, all living things in a given environment form an inter-related commun-
ity. And the scientists warn that: introducing strangers into a natural community
isn't always advisable--at leaet, not without careful - consideration ofzpoesible
consequences. .

-

Indeed, plenty of evidence argues against bringing "intrudero"-—or introduced
_pegies——into the natural ecology of a region. 'One of the most dramatic éxamples -

,of such a miecalculqtionZPreeth the 'eye of any vieitor to the Australian range land.,

- "Q *Sc!ence World, Septembo 20, 1963, pagen 4*7. L IR
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.  Back 1in the uiddle of the 19th century, Australia g colonists longed for some .of
, the sports they'd enjoyed back in England, such as hunting European forms of wild
game. -Separated for countless milliond of.years' from other land masces by ocean
barriers, Australia 1g Ckhd almost 'all the faniliar 'game animals relished by Euro-
pean huntera. Yor inat ce, thergpwere no native rabbits. L \vf‘
RABBIT PLAGUI: . U
So settlers ”down under“ decided to. im ott a few hundred rabbits. 'The rabbits came
to a land in which they had no natural enefiies. Multiplying rapidly, they competed
with sheep for range-land. ° They drove away,tens of thousands of little insect-eat- ,
ing narsupials called bandicoots, The bandicoots evacuated their~homes--hole8 in ,
the ground. And the rabbita claimed the bredug lairs for themselves. L U
Within a decade or two, Australia was overrun by millions of European rabbits. .'
Farming and the wool: industry were endangered by the furry invaders who munched. ‘on -
every plant in sight. In 1887 a government reward of 25,000 pounds sterling: «(more
than $100,000) was offered to anyone who devised'a method of exterminating the
, intruding rabbits. - , . .o,

"Almost .a century passed. - The rabbits kept increasing in number. By'1950, about Y
half a billion of the animals‘infested Australial ' E

L It was then that scientists elected “to fight fire with fire. Since an introducedk .
‘species was the root of the crisis, another kind of. intruder might rescue the'. T
threatened land, - '

f T

Biologista planned deliberately to introduce a virua dieeaae into the rabbit popula-
tion. The viral disorder, myxomatosis, was discovered to be lethal to European ~
rabbits but to ro other rabbits. Researchers found that American cottontails and
\Brazilian ' wild rabbits normally live with myxomatosis in' their. syatems, suffering. o
Lo nly mild aymptoms such as benign (harmlesg) tumors. o P .
(. By inoculatirg Auatralia 8 European rabbits with disease. "geérms" from Brazilian <
and American rabbits, scientists hoped to cause an epidemic among the 500-million=
strong Australian rabbit population. In May, 1951, workers began trial tests. They -
trapped rabbits, {rioculating them with myxohatosis, then shuttled them back to join
theic fellow rabbits in the wild. At year s end, rabbits were dropping dead all ’

.+ ' across the test area.
. k. J

¢ . B r"r PR

The program shifted into high gear. More and more rabbits were trapped, inoculated,

and released to spread the disease to other rabbits with which they came in contact.
T Finally, after three years of diaease-spreadik the Australian authorities conduc~- i

ted a rabbit census.- Findings? Only -an estimated 10 to 20 percent of the original ' -

half a billion rabbita had survived the’ plague intioduced by manl .;,;‘ P .

Since the mid 1950's, Auptralian authorities have continued this program, keeping. »;;‘;}
. the rabbit population as low as possible. :But thoae of us outside Australia : s
shouldn't feel stug about the l9th century rabbit blunder "down under."

_ . Did you know, for instance, thal 1n 1890 there wasn "t a single atarling in’ North
‘ America" Today, there are more starlings than people!. The pesky, birda deplete
.man's grain fields and mar city buildings ‘with their Hroppinga. They have even .
caused a tragic aircrafc disaster by clogging up the enqines of .a jetliner in flight. ‘
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' sparrow to- America. ‘There are now about 150 millio‘pr these birds in the U. S )’

h African land snalls,’ introduced into Pecific islands by the Japanese, have also o

. .
. . R .
| . . .
i - -
‘ . - P
v . . « ) » . D"7
i

nonmosn TROUBLE o - S e E .

Now did the etarling get here? In the last decade of tLe 19th century, a wealthy s '.
bird-lover named Eugene. Sehiefflin imported 200 starlings from Yurope. Why? He .
‘wanted .to establish in New York City some of the birds about vhich he had rezd i
Shakespeare's plays. Today, his 200 birde have multiplied a million-fold, inhabi- .
ting almost the entire nation., (Schiefflin also- introduced the English house - IR

Bep

«Let 8 shift the scene to the llest Indies, where mongoosea vere introduced from :
"Africa to control enakes. - Poultry farming is widespread .in the West Indies. To - ¢
“the dismay of West' Indians, the mongoose, once established in their:land, switched

its dietary tastes, thile turning up its nose at enakes. it now - makee many a .
hearty meal of chickens. : = et

.
LY

‘become an ecological headache. - The enaila vere high on the ménu of the .Japanese. - .

1t turns out, thoupgh, that the snails are naking more meals from man' s garden- vege-~

" tables than man is frOm snaild, _ X

[ ,‘.»;4“30

Poaches in our cities, Japanese beetles in oux rose gardens--the list of "animal :
<intrudérs' is long indeed. The intrudera often "go out of control” in new.logcales
where they lack hatural enemiee, the Bichecks' of climate, and the competition of
aimilar speciea. . . o

Will the imported Furopean wasp do likewise? The insect's "Friends"xpoint ‘out that _
l"orth America already harbors several species of ‘parasitic wasps, whose larvae feed ’
on everything from crickets to.caterpillars. Should the newcomer change its para--

sitit /'preferences," théy reason, it would behave much as do these native wasps--~

many of which now help control damaging insect pests. What actually will happen? '

Probably, the verdict won't be in for many yeara. In the meantime, Department of

Agriculture researchers hope to beautify our nation by restoring the once-glorious
elm. .

» [ _/'

Discussion Questions for "When Animalq‘lurn Invader o -

1) How 1s. the Dutch elm disease transmitted? | 1pg,;

2) What organism actually causes the Dutch elm diseaee? f‘_ TR )

P Vhat is the suggeated method for controlling the Dutch ‘elm diaease? d“F

4) 'Fow doee the DButch elm disease affect the tree? R N

-5) thy. are some acientiets concerned about the use of paraeitic waaps to control

the Dutch elm dieease?

Kl

- . y E o
. . . R . s
- . L L .

,.6) What happened when rabbits were introduced into Auetralia? _'u>‘f“”‘ " L ) %j
7) Vhat allowed the rapid increase in rabbits? ,(Lack of natural controla) ; N ﬂxq;f
8) I!ow are. the Australiana co’ntrolling the rabbita? R Lo M ‘

9) How d1d starlings get Anto the U. st . . “<'; "':t’
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. ©10). Uhat happened when the Mongoose was inttoduced into the West Indies to . ,
. control snakes? . o - ’ e . C
! . ; ! o ty ’ . -
7o) ‘Iame some other organisms gntroduc}ed into new locations by man. - . / ;
12) Vhy do animals often grow out of control when introduced into a new area? /-
‘ ¥/ ) - 4 ~
"13) Diagrah several food chains discussed in this article. RS o E
s, ' L . . : ;,'
. 14) List some predator ptey relationahips that were discussed. . . 1; "
L R ,. : . X i . "l
. 15) Vere thete -any pfarasite-host relationships diacussed? : SRR N
-7 16) ‘Dpid @ny of tt[e introduced specles compete wil:h native species? Give sone P Ll
v , examyles. ” : _ . : Y
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v ) CENTML mmmcm CANAL - THRFAT TO LIFE?% D-9 . ..

- By Michael Cusefk A e '\,'"

Have you ever sailed "uphill® and" then "downhill?" quvel by ship from Neq'YorL

to California, or’vice versa, by way of the Panama Canal and you will go from sea .,

1evel to 85 fent above sea lével and back down ayain. ,

,‘tbuldn t it be easier to.sail straight through at sea level? Of courge’it would:
Therefore, engineers are studying methods of building a sea-level danal”across
Central America, .Suctwa canal would: 3reat1y benefit trade and defens!“}:But-‘Bay ’

-naturalists, it may cost muth more than money. It might causge the destruction of
thousands of species of marine life.” = o : :

Let's consider the limitations of the presenttcanal the need for-a s?a—level .
‘canal and .then we can plunge into the controversy.‘ . o
\ If your- ship enters the Pariama Canal from the Caribbean side, 1t will take three
\giant "‘gteps" up to sail on man-made Gatun Lake, : After .sailing across the lake
‘-and . through narrow baillard Cut, a man-made passageway between high hills, the
ship takes one step down to Miraflores Lake. Later; it descends_two more steps
to the sed level.of the Pacific Ocean.  : . » - e

{

The ”steps of ‘the Panama Canal are locks - huge concrete. chambers 1ﬁ which the .
water level- cdn be- adjusted to life or: lower ships. Passage through the locks - -

1s 'slow and difficult. . . R A o EAE

’
»

A BhiP passing through the .canal is raised and lowered a total of gix times. It
takes over eight hours, not counting waiting time at the canal entrance, to complete
the 50-mile trip. Since about 35 ships a day pass through the . canal, there are ' .
frequent traffiq jams. = k Lo e
But what alternative does a ehip 8 captain have? The only other practical pdssage
from the Atlantic to the Pacific is around gtormy Cape Morn ‘at the tip of South
America_, However, that would add 8, 000 miles and seVeral weeks' toighe trip.

oy ’

As 1t is, many ships hsve no choice but to make the long stormy passage around the
“tip of South fmerica ~they are too big to squeeze through the present canals The ,.

., 1,000-foot=long, 110«foot-wide locks aren't big epoyzh to take huge new aircraft

P

¥

" carriers and supextankers., This limits one of ‘the canal's mait purposes = to
, serve as a vital link in the U. S. defense system. Though the canal has great . -
~cormercial value, the U. S, origiﬂhlly took over the project primarily to provide

a reans of rapid passage for our warships. - ‘ o .

s LR

_ DIGGING urTH ATOHIC BOMBS- . - S

M - > -
] o N . " \

-yl

Because of the limitations of the existing Panamé Canal, a new Central American....... - .

» canal is being considered. Several sités are under study. Whatever site is delec~
ted, it is planned that the new. canal .will have no locks. It ‘will flow from ocean
‘to ocean a gea _level. Thus, it can be enlarged as ships grow larger and traffic
increases.| At sea level all the way, passage. ,thtough- the new canal would be much
faster tha through the existinp one.*

_ The oripinal Panama Canal ‘was pland?ﬁ as'a sea-level canal. But- the overvbelming
amount of rock and earth tbat would have had to havé been dug” up, and carted away .

s "

. * forced the~engineers to-redesign it ae a lock canal. e . o

[:R\K:kience World, January 10, 1969, pages 6-8. S
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How, however digging 1s no longer a major problem. Ve possess super digging tools

. © ~=-nuclear explosivea A huge long ditch can ‘be formed by exploding a string of

atomic bombs slightly unler the ground. Such a ditch would be much wider ‘and deepey
than the present Panana Canal. Tests with nuclear explosives have shown that this

.18 practical. B , ‘ e . -

" . v : \

- Carting away material wouldn't even be a problen' experiments with conVentional ‘
explosives show that material from the ditch would pile up along its sides to form
embankmente. Very 1itt1e thrown—out material would settle at the end of the ditch. g\

S \

- °  Radtoactive fallout used to be considered a major problem. However, Dr., Glenn,

tseaborg, Chairman of the ‘Atomic Energy Commission, has assured Congress that the

. use of relatively clean nuclear explosives (producing very little radioactive
debris), and the. depth of the explosion, would keep radioactivity "below the hazard-
opa level. . :

Vety many engineers, scientists. planners, and politicians contend that we can now

blast a sea-level canal across Central Americal at less ¢ost and I much™ less time

than® it toock to dig the predent inadequate dock canal. And they are eager to start
the'project. They point out that the needs of national defense and. internationgl

trade demand a new gea-leavel canal now. !

\

. o -
However, fﬁs clanor for a sea~-level canal is not unanimous. Several scientists

‘oppose thg project. They contend that such a canal might trigger an ecological
disaster. K\\\\ 4

: ‘" Dr. Tra Rubingff, seietant director for marine biology at the Smithsonian Tropical

. Regearch Centet, \ecertly ‘warned that a sea~level canal across Central ANerica ‘

~could threaten many (orma of marine life. How? : :

" " * For. one thing, the waters of the Pacific in that area are cplder than those.of. the
Caribbean. Thus, the marine life of the two seas differs significantly. Given the
direct path of a sea-level, salt-water canal, these different forms of marine life

} would nigrate from sea to ‘sea am intermingle. (The locks, and .especially the
[ fresh-vater lakes of the prebent Panama Canal ptevent such marine life migratione.)

These- matine life migrations would force changea in feeding and spawning (aeed

worksbop) --Many speciee would encounter new foes.. New struggles for' survival

vould- beéin. : . N
Sirce an estimated 10, 000 species would be 1nvolved, pethaps thoueande of species
night becowe extinct. And these critical losses could throw the area's ecosystem
(relationship ‘of living organisms to each other and to their environment) off
_balance. L . e : X

He have records of this happening. Sea lampreys (a parasitic type of eel) invaded
. our Great Lakes by way of man-made canals. Because they, found an abundance of- lake
. trout and-vhitefish to feed upon, the parasitic lampreys thrived in the lakes. .In
- tine, they virtually destroyed all native lake trout and whitefish. " This threw the
v lakes' ecosystems off balance. Trout and whitef ish uged to keep populations of
‘smaller fishes. in check. Thus, when the big fish dieappeared, the lakes became
choked with tiny fiehes (which the ?;hpifze don't. eat). , ‘ :

Could a direct 1inking of the’ Caribbean and Pacific cause. aimilar probleme? In
8 . Dr. Rubinoff's opinion, we should expect such probleme and on a much larger scale
Q than anythin? previously encounteted. ' . _

P
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Despite his warnings and predictions, Dr. Rubinoff seems resipned to the coming of
a sea-level canal, In fact, he geems to look forward to it as a.large-scale biolo~- ‘
rical experiment. e recently stated, "The sea-level canal can provide a unique

opportunity to advance our scientific understandino of evolutionary and ecological .
processes,” ’

- GREATEST sm:(:ms EXTINCTINN .

Several naturalists strongly disagree with Dr. Rubinoff’ s position. They liken it
"to the attitude of a physician who would allow his patient to die because it would
‘provide him with a grand opportunity to ubserve the process of dying, . These dis-
senting naturalists don't conside; the comin of a sea-level canal as inevitable.

They believe that it can and shoyld be resisred by the world's naturalis;s and
conservationists. \

Uriting to the magazine Science, Dr., John c. Qriggs, of the Department of Zoology |
of “the University of'South"FIbrida, ‘askéed, "Should "the sea=level canal-project-be-- -
undertaken at all? Are we prepared to assume the responsibility for the irrevo- ‘
cable destruction of several thousand unique species? | Shall we, on the one hand,
continue to expend public funds in an effort to save a feWtendangered species such

as ‘the whooping crane-and tule elk, and, on the other hand, expend other public

funds for a project that will result in the greatest extinction of species the

. world has ever aeen? ’

How would you answer Dr, Briggs questions? Remember, a sea-level canal would
unquestionably benefit international trade and bolster, national defense. But at
what price? Yo one has challenged the scientific conclusions of Dr. Rubinoff and ‘
Ur. Brigas that many marine life species will vanish when.the warm waters of the .
Caribbean intermingle with the cold waters of the Eastern Paciflic.

If we choose not to build a sea-level canal, what alternatives are available? The

existing canal could be improved or another overland canal containing freshwater |

'sections could be built. TIither of these steps would save the species but would ;
. slow ship traffic and raise the chances of future traffic jams. C |

There's another point to consider. A lock canal can be easily disabled in wartime.
A sinple homb on a lock gate could cripple the entire canal. Yet, it would be very |
difficult to knock out a sea-level canal. Therefore, from a defense viewpoint, g |
sea-level canal is most desirable. - !

r

—

Cuestions for VNew Central American Canal - Threat to Life?"
1) Why do some people want to make a eigger canal acrbhs Central America?
?2) that is differen between the present Panama Canal and the new proposed canal? -
3) Uhat _type of quest ons are stopping the building of the new canaI?
. 4) Fou is the new cana to be dug?

5)- How will cbnnectinp the Pacific Ocean ahd Caribbean Sea affect life in either?

. “__ :
W - .
» < . i,
3

crgpr
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6)
7)

8)
9)
10)

- D~12

hat sibps animals from méving throuph'the present Panama Canal?

‘I8 the temperature of the Caribbean and the Pacific about the same? Why is

this important?

i

tlould new patterns of predator-prey relationships develop is the nev canal
was due?

Why are we concerned. 1f a species becomes extinct?

that did we learn as a result of lamprey ehteriﬂg the Great Lakeg?-*

DY R e ] . ¥
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g STICKING OUT OUR MECKS* | o »-13
The Case for U. S; Giraffes ‘ | ‘

. By Joan Schuman . ’ . : ‘

As the blazin sun.strikes their long ne'ké, the giraffes lazily chomp on scraggy |
saltbushes an sagebrush. The members of/ the giraffe herd sticl close together. .

' Tuo female "auards” trot around the her s watuhing for intruders. On the nearby
hillsides, the first gentle slopes of €he mightly Rocky Mountain range, herds of
sheep and cat le graze on blue pra;i/énd buffalo grass.

i

Does this scefe sound mixed~up to you? Can this be a western U. S. grassland?
Yes-—perhaps n the future, Compining ‘the animals of an African plain with those
on a U, 5. erassland 1is what some scientists suggeat we do. Let's find out why,
and vhether we can agree with, them or not. :

Certain wegégrn portions of/ ‘the U. S. are.called grasslands bécause--you guessed
t--theydgre mainly covered with grass., And grasslands are one of four major

world-u; e_biomes that. edologista,,environmentalistp,_zoologista, and many other
scien;}éts are now studying. (A biome is a vast living community composed of all

the plants and animalg of the area. The other three major biomes are tandra
| (tros ess plain) deéert, and forest. ) ' ]

The most cormon species of grass found on our gras lands is blue grama grass. You

can alsgo see other kinds of prass dotting the prairies--blades of buffalo grass

and snakewood ‘ But most western U. S.. grasslands are misnamed. They should really

be renames - scrublands," because of the rapid growth of many bugshes and shrubs' that

are crowding out - the grass. G P . e . . .

Vhat has triggered this bruéh 1nvasion?” For one thing, intensive grazing by
cattle and sheep has'killed off much of the grass over wide areas. These animals
have eaten away much of their natural food source, And vhere the land has been
.munched clean, saltbushes, sagebrush, and mesquite bushes have sprung up, Because
these desert shrubs contain bad-~tasting oils and sgport pointed thoras, cattle and
sheep won't eat them, This. in turn, has allowed these brushes to spread rapidly.

Drouphts have also taken a toll of grass and have left the land open for the brush
" invasion. Grasses have very.shallow roots and, thexqggxaf need frequent watering.
- Put shrubs and:bushes sprout deeper roots and are, abie to obtain wvater frrm deep
beneath the soil. .
; | ' ) :
Drought and overgraziny have spurred the 1nvasion of the brush--an fnvasion that
v worries cattlemen, conservationists, and agricultural scientists. Why all the -
‘ concern? lMany scientists believe that the U, S, 1s rapidly losing its grazing
' land. Soon, they say, there will not be enough grass to feed the cattle, which-
, are needed to feed our ever-growing population. , 7
Is there some way to make our grasslands work for us? Dr. Paul S. Martin, of the
University of Arizona, has come up with a possible ansyver to this question-~turn :
the "useless" brush into food. But, you may say, %hese plants are not food for
cattle and sheep. Dr. Martin has an answer for thja problem, too. He has suggested
that piraffes be imported to graze on our prasslands. Why? Studies of giraffes
in their natural African Vabitats (‘'homes") have sﬁown that they can eat bushes .
and shrubs--just what our grasslands have too much, of. Therefore,  the long-—necked .
browsers would be a natural control for the brush invasion. , .

)

-

[:R\K:Science wbrld September 21, 1970, pages 4, 5.
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Dr, Martin has also suggested some additional arguments in favor of importing
., giraffes. Giraffes, he states, would be a new source of hides and fertilizer.
And, most important, they could supply us with meat, (Mow about giraffe steuk,
nediuw rare, for dinner?) Dr. Martin has also considered the probleris that night
arise if cattle and giraffes lived in the same area and competed for the same
= territory. Cattle, he points out, drink water frequently. They must-live near a
source of water. Giraffes do not drink water frequently,' They can range far. from

‘sources of water. Thus, they would not compete with the cattle for territory near
~ ‘water, i I - T

But there are other animals such as birds and insects, vital to ‘the balance of
srassland life, Would a- giraffe "invasion' upset this balance--and create new and
serious problems? Researchers working as part of the International Biological
Program, which involves hundreds of scientists from all over the world,. have inves-
tigated thé four main biomes. And they have turned up evidence that may put a wom
roadblock in the path of Dr, Martid's 8 giraffe idea. The roadblock is the lark :

‘bunting-—the most ‘common bird in the grasslands biome.

The lark buntinp is a small bird whose pitch black color is broken by white wing
patches. It eats ants and grasshoppers. And it builds its nest on the ground,
next to or: beneath bushes. The bushes hide the nests from predators. And .the
most cormon site for nest building is under the saltbrush. ’

that would happen if a large browser, such as the glraffe, were to eat ghe salt-
~bushes? The lark buntings' nests would be clearly visible to predators., The

‘ birds' survival rate in the grasslands would decrease. And if the lark buritings
‘ disappeared, the main insect predator of the grasslands would vanish. There would
*be no animal to keep the insect population in check. :

WYhy do scientists fear a larger insect poépulation? Because insects such as the ol
a0 grasshopper, damage the grasslands more tﬁan do cattle. How? GCrasshoppers eat - Y7
the part of the blades closest to the ground. Cattle-chop off the top half of the

plants, which still allows the plants to grow and their seeds to spread. Feeding

from the bottom destroys the plants tompletely and prievents them from reseeding. e
" With the plants gone, the soil is exposed to air and water. The result is eroded IR

. (washed away) soil, a more desolate terrain than scrubland. Co -

ilow you have some of the arguments, pro and con, concetning the "U.S. giragges."
Can you think of any we've léft out? After you've thought over this problem, try .
to come up with your own answver to the question: Should we import giraffes to 3
stop the 'brush invasion?" ‘ '

Ouestions for ''Sticking Out Our MNecks, The Case for U. S. Giraffes
1) What is happening to the U. S. grasslands? .
2) tmat anﬁ%als have caused- the change in types of plants?
T 3):-why will cows and sheep not eat the brush?
.‘ »"4) Haw do grass and brush roots differ? -

5) Nhy does Dr. iMartin want to bring gitaffea into the U, S, grassland?e

e\ ¢

IEE T - et

[



6)
7

g)

9)
10)
11)
12)

‘Can you make the food web illustrated by this" article? -
13y

i
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- What products could ve get from\e giraffes?

Do cattle and giraffes require the same amount of water?

Al

WYhat roadblock ‘has turned up toﬂstop Dr. Martin's project?
What good does the lark bunting do? '
Why do grasshoppere damage grass more than cattle when they eat it?

How could bringing giraffes into U, S. grasslgnds cause soil erosion?

.....

s b o i e

WOuld it help if the nnmber of cattle feeding on the grassland was reduced?




C THE VOLVES OF ISLE ROYALE e D-16
PROTEGTED PREDATORS*. |

. | e ’ ‘ By John Speicher

L Cru{sino above ice-jammed Lake Superior near the Canadian border on a bright winter .

‘ day, American zoologist Dave Hech threw forward, the controls of his reconnaissance
plane., The craft nosed into a slicing dive through the frigid air. Below, 210- ,
square-miles of snowy, forested island nestled in the icy water. It was Isle Roy- .
ale, site of a national park, one of the last remeining homes in the U. S. for the
vanishing timber wolf (Canis lupus).

All day long, the wolf pack on Isle Royale had pursued moose across a gleaming
winter slick of .ice and snow. And all the while, zoologiet pilot Mech had tracked ‘
e pack of timber wolves from the sky--keeping the roving predators under constant .

surveillance,

o — e ot

T

s observations had a gpecial urgency. Time rnay be running out for the timber T
wolf in Morth America. 'Recently, the U. S. Wildlife Servicq put the creature on |
its official 1ist of endangered opecies.

. \
te , .

The nenaciny wolf in danger itself?

Oddly, yes. True, wolves were ‘once cormon enough in the U. S. But as gettlers -
cleared the land of forests, they rolled back ‘the wolf's wilderness home like a
vast, unwanted carpet. 'And, fearing the predator as a killer of domestic live-
stock, state governments'put a price on ths wolf's head--a bountz. Cut down in

_ droves by bounty hunters at the 'same time as its wilderness was disappearing, the
’ wolf found itself attacled on two fronts, Today, with a bounty still on its head .
. in most states, the wolf may be threhtened ‘with extinction.

WOLE ATTACKI , B |
In Iele Royale Nationall rk, timber wolves are protected from hunters by law., o

¢ And there's another pius.| The island is a place where zoologists can still observe
wolves in the wild. And this yields clues to the ways in which animals’ cope with
the hazards of their {ronment . {(The island is also home to6 herds of moose, upon

which the wolves prey for food.)

Id
1

As Dr. Mech came in over the island he spotted an old mocsge coy lumbering through

the 8now., Strung out in single file at her’ heels loped a: pureuing pack of fifteen ‘
wolves, )

Dr. Mech circled, and watched. -Wolves leapt ferociously et ‘the: old cow's flanke. N

But the hulking animal lumbered on,‘flfcking off her tormentors with pOWerful ‘
 heaves of her muscular body.

Lo Then the cow blundered onto the ice of a frozen stream. The ice cracked. Now,
she was trapped.  One wolf jumped up and seized her’ nose. - The cow swung her head,
cracking the wolf in the air like a whip, The wolf loet its grip and eailed away.
h
The aged moose beat off the other wolves and plodded into a thicket. There she
5 ~ stood her ground, prepared to trariple her enemies under her hoovee 1f they dared
. to resume thelr attack.  But time was against her. . Blood .stained .the snow. And -
: pilot Hech. banking low in the sky, saw that the’cow was bleeding badly. "The ..
wolves," he reports, "didn't" finieh her off until she had weakened greatly weol

Y

e *From Science World, tlovenber 1 1968. pages 407.

-




B help nip diseases in the bud, before an epidemic gets started.

: . T D-17
‘Observations such as Dr. Hech's are revamping scientiats’ bellefs dbout the wolf,.
Long ‘considerad an efficient killer of moose, deat, elk, and other big r,ame, the .
wolf—-under closer scrutiny-~comes off as anything but a spectulsr succuss. .

TFor instance, Dr. ifech saw the Isle Royale wolf pack. attempt 131 dlfferent kills.'
One hundred and twenty-five times, the moose either outran the pack or fought off

the wolves in a “head-to~head‘ struggle. Only six times did the wolves succeed 1n”
scoring a Pill. , _ _w“' ! e 0

a

-Over the course of his three years spent studyinnghe pack, Dr. tech performed
autopsles on some 50 wolf-killed moose carcasses.. These examninations disclosed
that the overwhelming majority of the kills were either very young--under the age
of one year--or very old, over the age of ten., Many of the remaining moose were
sick--the most cormon disease being a lung infeption caused by parasitic worms,:

- Obviously, any moose with' worm-riddled lungs wouldn't- stand much vof & chance out- .
o running the pack or outlasting- it in prolonged battle.. oL

‘Such facts-led Dr. Mech to a startling--and controversial~~conclusion. Though
wolves kill some individuals of a herd, theyximprove a herd's chances for survivslr
Does this sound c0ntradictory? It isn t. . ‘ L , R
By removing diseased animals from the herd, wolves play a I'san:lt:eu::l.on role. Théls

-3

Also, ty winnowin out the young animals, the' wolf pack helps keep the herd rela- .
tively small, Zoologists know that, in ranges where herds become too large, ani- N\
mals tend to overgraze the land. Often, they completely wipe out grasses and other-‘, ’
food supplies. As a result, mass’ ‘starvation usually’ follows. ‘

Dr. Mech and other observers of Isle Royale's 'wolves were: puzzled by one finding
In the several years since the wolves had been protected by law, their ‘population
hadn't shown any significant increase--never more than 28 wolves on the wholé
island, with an average yearly census of 23 over an eight-year period. K

How come the ﬁroteﬂted wolves d;dn t increase in number? o - ?“

)

DO\IINANT MATCIMAKER"

1

4

" One possible answver comes from American zoologist Jerome Woolpy, who studied" .
" wolves in captivity at Brookfield Zoo, Chicago, Illinois. ‘At Brookfield, eaptive T

wolves lived in na pack within a contained territory a large pen.

Dr. Voolpy noticed that the wolf pack had a definite hierarchx--social ranking

system. It was something like a pecking order among birds. In wolf-pack hierarchy,
there are dominant (aggressive) and submissive (less aggressive) animals.
Usually, when approached by a submissive wolf, & dominant wolf perks up ite ears, L
bares its fangs, dnd snarls. The submissive animal draws back its ears, slinking .7
along the ground with its tail between its: legs.’ 1f.a fight should develop, the !
submissive wolf almost always exposes Ats’ throat to the higher-ranking wolf as a .

sien of surrender. :

At this point, the dominant wolf could essily rip out the submissive wolf‘s throat.
But no one, including Dr. -Woolpy and Dr. Mech, has ever seen this happen, Instead,
sthe high-ranking wolf stops attacking. It lggs its beaten rival slink away. -
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’ What has this got to do with wolf-pack populations? Plenty. A dominant wolf,
‘ " whether male or ferale, almost” never.accepts a wolf of lower rank as a mate.
+ Moreover, 1if a dominant, hi?h~rsnkiny wolf dees two lower~ranking members. of the
pack engaoed in courtship, it attacks the pair and prevents their mating.’
. Thus, high-ranking wolves*prevent matifig amohg lower*ranLing, more submissive
< members of the pack. Result. Those animals less able to meet the challenges of
~ thelr environmeént simply aren't born. - e
B Il v v ) ' ' : ’
At the top of the wolf-pack social structure is a strong, dominant male--labelled
by scientists, the "Alpha male.”" Perhaps you-think the Alpha. male would be most .
likely to mate and produce young for the pack? . . b

\

o * ot so, says Dr. Wdolpy. For some mysterious reason, the Alpha male usually )
. appears totally uninterested in mating.
~—-"~-Quitewa~complicated~picturs,nno?suComments,Dr;Mwoolpyimwﬂihe existence of a firmly
« established social ‘hierarchy in both sexes places severe restrictions on the mating
habits of the group. - In five consecutive.seasons, from 1960 through 1964, only one - ;
litter vas born in thé pack each year. . .The social system controlsg the matin? and .
population of the pack.f . = SR : ‘ B

Thus the behavior of wolves in a pack seens to serve as a popualtion—control pro-.
cess. But suppose that numerous members of the pack were shot by hunters or killed
-off by disease--then what happens? Scientists believe that the wolf hierarchy
, ;falls apart. This probably allows more matings to- take hlace, and more wolves to
‘ be born.: The pack increases in population. SR \/~ .

-
i

Today, timber wolf populations are shrinking toward extinction throughout North ¢
America. Many conservationists think that more wilderness sanctuaries should be
established for' the wolf--gimilar to thgt on Isle Royale. Some even suggest thdt,
in some cases, wolves should be brought into areas where none now live. For :

example, “‘imported" wolves might be a ggod control for Yellowstone National Park's
bie elk herds. T

-

The population of Yellowstone s elk has “exploded' to the point where 1, 000 or so

must be trapped and shot by rangers each year., Otherwige, Yellowstone's overpopu- -

lous elk would oVergraze thelr ranpe-—bringing disaster to themselves and other

animals'

/

But other voices caution against. importing the wolf to Yellowstone from its
 ~_VWilderness retreats. They point'out that wolves are great travelers--covering as

‘much as 30 miles a day in search of food. Suppose the wolves strayed away from

Yellowstone to prey on domestic livestock--much easier quarry than wild elk? ‘

In l§68 Little Red Riding Hood's.old forest foe is himself in danger. Should more
- Isle oyales be staked out as protected arenas for the wolf? Should he be the
‘ iject f elk~control experiments at Yellowstone? : ‘

R Wha :do §ou think? o _,U‘ "‘ ' : . R
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. ..\ Questions for "The Wolves of Iale Royale"

PN

- 1) What intetactioh exists between the timber wolf and the moose?

. 2) What activities of man caused the timber wolf to be placed on the endangered .
: species list? \\ o ¢ o ' : '

. ]

3 Vhat.is a bounty?’ \\\ ‘ ' : | . e : }

4) Are wolves efficfent kfx}ers? :
'2) what type of moose did tge\wolves k1117 - '<: ' A
. - ‘ 3
/‘6) How-do wolves killing moose\ elp the moose species?

¢

) How does social ranting within the wolf pack influence population aize?

Bj ‘what happens when the wolf hierdxchy 18 dipgurbed by man?
95 How could wolves be used in Ye11;>?tone? '
10) - Construct a food web illustrated by this article.

1;) _What type‘of environment does ;he timber wolf_need? -

12) 1Is it 1mpgétant or worthwhile to save animals 1ike wolves from extinction?

L] . . « L o . ‘ ‘ i
13) Vhat are some structural adaptations the moose cdn use to protect himself? .

.
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) L . +  Teacher Special Resouxhes
: _ The followin9=material-is provided to assist teachers in carryina out the various
S0 unde activities. ‘ + N ' N
“ 3 , . . - N . y . . ) !
- Sketch Evaporation-Condensation Cycle Demonstration : ‘ . .
‘ Sketch of Oxygen Demonstration R T T
\Oraanism Relationship Diagram S T e e L E-3 -
. Pogd Veb Diagran N P .
({11lustrates how the classroom food web might appear) ¢ v e v e B=b4 -

s

U P

‘“‘”“*“Living*Coﬁmﬁﬁitiés“i“‘the Classxooti ' . T
(simple vays tq maintain ‘plant and aninal life in the classroom) voe BE=5 0 ¥
Uses of the Strand Terms in Various Subjects. ST S TR S E-9

L
-
.

Unit DiSCL‘SsionB Topica ¢ 00 e s o .o‘s L R TR B SR L s'o o‘ ._._,;. v ’n-.Al. A E-ll.

. : ) .

SV

Data for Population Graphs : ' e B
“(United Ststes Kansas, Snowshoe-hsre, Riug-neck pheassnt) W ¢ e e ”,»E-IQ_ SR

N )

: : S . s o " RERT
. e Ssnple m.'sph of United States Population. R B R R SRS SR _ E-‘_U : ,,

.o

Sample graph of Kansas Population S R P A A E—i8i f i}»;j

s,

Sample praph of Ring-neck Pheasant. O 6 e e e st e e e e

-y
.
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o c‘ « o ‘_; E"'l? __- : .
Sample graph of Snow oehhare ¢ 5 e e s e e ; e 5 s e 4 e gt e e E~?0

NASA ~ Lost on the ‘[oon Exercise .. o
(ude to emphasize the basic needs for . lifE) L R L ¢ . R I ‘ 8'21 ’,,‘

~

Néturﬂl Prot)lems- -.- . oco-'o .:o o_' ‘o ¢ o o e % ¢ » o‘g‘-‘o A ) 8“24

Scrsmblers (Can be used as individual fun sctivitiss jw — Co
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Introduction -

LIVING COlZUNITIES IW THE CLASSROO: ’ E~5

There 1is no better way to understand life and its nany forng, than through. daily
contact. . Several suggestions for ways and forms of life you can maintain in the
classroom are provided, All the suggestions given include simple ptrocedures.

NHone of the sugpestions are completely trouble free, but will produce workable
results most of the time, Various activities can be agsigned as student projects .
with everyone benefiting by observinns changes, -

t

Use the live organisms as teaching tools by making daily or weeckly observations
and recording data. MHave students do research on various aspects of each organisn's
influence and relationship, Have the students suggest ways to design experiments ’
to find ansvers to thelr own questions. '

Students, not’ the teacher, should be responsible for caring and maintaining the
various organisms. Do not always be cleaning and starting over. Sometimes the
unexpected or a failure 1s the best teaching tool. Do not tell students what is
going to happen, it probably will not occur anyway. Students gre the best source
for oroanisms like goldfish and animals that ean be ‘tept 1in a classroom.

1-'

|
E
H

Aquaria—wﬂvery three .or four students can establish a gallon jar aquarium.

Since this bottle is small, it limits the amount of 'life that can be maintained.
The surface area is the most important factor so don't fill a jar completely’ to
the top with water. Use goldfish, minnows, or guppies and ahout one gallon of
water for each inch of fish. One fish is enough for an aquarium, Usually some
student has an excess of fish to provide for everyone. Put in a water plant
..and a snail to gtart a more nearly balanced aquarium. Be sure not to use chlor-
‘inated water without letting 1t sit for at least a day. Have students research
prover care of aquariums, It 1s important that the studente get involved and

. feel ownership if they are to make careful observations. A large classroom

»‘@¥ aquarium is a nice addition and excellent habitat for comparison, but not a

2.

3.

4.,

; subgtitute for the individual ones.

Terrag}a—-Every three or four students car construct a simple terrarium by

getting a large mouth gallon jar, placing it on the side and filling the lower

1/3 with soil. Small plants and soil can be transferred in the winter. The

plants or seeds will start to srow when warmed. Add a few insects and slightly

moisten before closing the 1id and laying the terrarium on its side in a warm
room. Many changes can be observed over a period of time. Don't throw out
plants vhen they look dead. They often will start growing in a few weeks.
This death and new growth is an excellent way to lead.into digcusslons about
succession. The wide mouth jars can be obtained from food service centers.

Bottle garden--Have each student bring any type of,bottle, partially filled
with soll. Plant seeds in it. !Moisten and start daily observations.

Algae garden--A collection of algae can be easily started by setting up a
gallon bottle for an aquarium (described above), but. leave out all items but - .
tliie water plant. Use’a bottle of aquarium plant fertili?er (purchase@'ﬁt any
pet shop), and fertilize at about three times the recommended rate. Place a
1ight (40 watt flourescent is best) over the garden if possible, and leave it
on 24 hours a day. Make sure that the water temperature is not changed more

- than a few degrees.
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5, llicro-organismg--Microscopic organisus never fail to catch a student's eye.
Any natural water supply will contain several kindes. To produce a rich cul-
ture place dry srass and some soil in a jar partly filled with non-chlorinated = ‘
water. After 24 hours you should find many microscopic beasts either on the :
surface, on the bottom, or on the grass blades. This will be even richer if
you can add dry alfalfa and some manure to the culture. Keep the culture and
view it over several.days. Try cultures using different plant and water types.

6. Mold--Many natural molds can be cultured and observed by leaving varjous food
samples exposed to the air, The gamples will need to be kept moist. Bacteria
will also be growing on the food and unless large colonies are formed,. the
bacteria cannot be seen without magnification. Odors from decomposing can be
observed,  Spore cases or reproductive structures will be observed on the mold -
and many colors can be seen. Use a hand lens and observe the mold fibevs .
growing into the food. Some mold proups can be identified obgerving the spore
case shape and patterns and using réfcrence material. '

e
5

7. Meal worms--ilot only can meal.worms be used as a food for several reptiles,
but they can be used for experiments themselves. What tenperature do they
prefer? "o they prefer.light ‘or dark areas? Do they prefer smooth or rough -
surfaces? Students can design many other interesting experiments.

. Heal worms can btc¢ raised in almost any type of containér to a depth, of geveral
inches with vheat bran or a‘similar wheat product., Thie may be mixed witha = *
chiclen mash and hop meal. Place a moistened piece of turlap over the meal
and then place another inch of - the meal over the burlap. "Obtain several neal
worms from a’'pet store or a grain elevator: Cover the container with screen
to prevent escape of adults that. develop. Add a slice of raw potato weekly. ‘
Adults ‘normally develop in early spring and lay eggs.from May to late October.
Lagvae will develop during the winter. . ° : o A

8. Termites and Ants-~Termites and ants are always interesting to wafch and rela-
‘ tively easy to maintain. A container can consist of a quart jar placed inside
a gallon jar with the space betweer them. If a thick soil area is available,

" you vill not eee the ant trails. The outside should be covered except when
viewing. Ants burrow away from light.: The soil. should be slightly moiet and
firmly paclked in the container. When collecting the ants or termites, gather
some of the soil they are in and place it in the container. Weekly feeding .
of sugar and a few drops of water will Qs sufficient for termites while ants
need some protein like eggwhite. *An ant food of one prvt eggwhite, one part
vegetable oil, one part syrup, and two parts water can be made up and stored
in the refrigerator. Place a feuw drops of the mixture in the container weékly.
Cut open a termite and place its stomach on a microscope slide and view the
protozoan ingide that digests the wood. The protozoan will remain alive if

_you place a drop of galc water on the slide. i

9. Crickets--Any container will work for culturing crickets. If it is eight or |

. more inches high, no cover will be needed, Place about an inch of moigt sand
in the bottom of the container. For adults, include a very shalipw digh of
water. Crickets can.live on rolled oats, but a better food is a paste consis- '
ting 'of rolled oats, sugar, skim milk powder, and water. Dry the mixture and
cut into about inch squares. Feed one every few days as needed. Any green
plant material can also bc used as food, hut .remove it if ‘it molds. ' A chane- °© .
leon can be added to the cricket culture and observe the predator-prey. relation-
ship. - : ~ * . ' S
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. 10, Cockroaches-~Cockroaches are excellent for illustratinv incomplete metamor-
phosis, and an interesting critter to watch, Alrosgt any container with a
. - screen cover that can be darlened or kept in a dark place will do fine for
their home, Place several layers of slass in the container and geparate them
~1/4 inch. The roaches will live in the layers. Water is best supplied from
a bottle inverted in a shallow dish. Place a microscope slide under the edge
of the bottle to allow water to enter the dishi Place cotton around in the.
dish to - .prevent drowvning. Food can be ‘dog’ biscuits supplemented by potato,
apple, and letfuce on a weekly basis. - The container will rarely need cleaning.
. Sawdust can be added to the container 1f desired.
11. Fruit Flies--~Fruit Flies can be collected by leaving some overripe fruit,
like bananas, in an open jar outside anytine except mid-winter. :The flies,
require a fermenting material, noisture and solid area for an egg laying sur-
“face. Many elaborate formulae exist, but a simple dnd inexpensive environment
for use in the classroom is a ripe banana, yeast, paper towel and some water
in a jar. Cover the top so air can enter. Add moigture when needed. If you
have problems with mold it is casier to start over than to control the mold.
‘The mold can prove to be interesting to observe. ‘ .
The fruit flieq can complete a life cycle every seven days, thus are-excellent .-
for observinp population growth. The eggs are very small and require extreme
care if they are to be observed. ,The larva, pupa and adult stages are eaeily
viewed and are interesting to view. HHales and females ¢an be identified.
Hhen raised in a Jar in which no food is added, you can observe the effects of
a limited food Supply, the accumulation of. waste, and the growth and ‘decrease

. of a population within a few weeLa. g |

/

B / '

12, houseflies—~A1though most people are familiér with the adult housefly, few
people have viewed the complete life cycle. Being larger. than:the fruit fly,
it i1s easier to observe. It 1s sometimes harder to maintain in a confined ;
area than the fruit fly. The stages of a housefly vary slightly from those |
of a fruit fly. L o 3

.To establigh a housefly culture, start with a one gallon jar, cover the bottom
about one inch deep with horse manure or a mixture of rolled oats, brdn and
alfalfa pellets. .Add a pinct of mold inhibitor, such as sodium propionate.
Place dary powdered milk or granulated sugar in a small jar 1lid for food and
place on the horse manure, Place a small bottle containing water beside the
food-pan, Fix a wick using cotton or pdper towel to draw the water from the
bottle. The 1id on the gallon jar should have screen or other material that
will allow free passage of alr. Stock your jar with a few adults and you aye
in business, < o ‘ v

o

Laboratory colonies are frequently lost bétaugse the medium 18 not kept moist,
The amount of moisture needed for developing flies will vary during the diffe-
‘rent stages of davelopment, with the larva thriving in a wet to very moist
environment and the pupa developing best under drier conditions. The amount

of moisture available will affegt the rate of developrient. If the medium is
kept wet at the bottom, the larva will utilize the area of optimum moisture and
will migrate to the drier portion for pupation. "

. ' The sexually mature housefly (10-14 ‘days 0ld) will lay about 120-150 epgs ..
: within 4-8 days after copulation, and the larva will hatch in 8-12 hours. The
larva will go through three instar stages (24 hours - 24 hours - 3 days) and
Q into the pupa stage for 3 days. Temperature will affect the length of each

E;BJ!;‘ stape.

+
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13. Gerbils--Gerbils are a relative trouble free mammal to raise in the classroom.

§he odor that is common with most mammals like rats and mice is almost missing. ,
ny cage with about a cuble foot space will holse a pair of gerbils. Gerbils ‘
are -an arid land animal and can survive on very little water. If you do not

wish to uge a water bottle, just place an apple or potate in the cage and they i

will have sufficient water. Food can congist of aay grain and leafy green . - e
pLants. Sometimes it is helpful to add a few drops of vitamins to the food or :

‘water supply. Gerbils fed vitaming will not tend to eat theix young, The .

cape will only need inftequent cleanings 'if you use aawdust in tkn bottom.

The gerbils should be provided with eomething they can hide within, a used
towel 'roll will do fine. The male will help care for the young if left with
the female. Dften, the young will be acattered throughout the cage when born,
don't become concerned

14, Earthworns--~The common earthworm feeds' nostly on’ decaying leaved. The worms
may be kept in a box that is about twelve inches deep. Fill the box with a ~
mixture of leaf loam and old leaves. The best samples can usually be found in BN
wooded areas with a good ground cover. Keep the material.moist but not wet,
Ho additional food will be needed. When stocking your box, do not add any
injured worms. Keep the box at a temperature of about 60°F., and cover with a
_glass plate. Put no more than 50 worms per cubic foot of soil, Once estab-
lished, do not disturb for a few weeks other than to check for moisture.. In
tuo or three months, exanmine the sofl .for changes in textute. Have the worms
multiplied or layed eggs? The eggs will be yellow, football shaped, stough
s shinned, and about 1/8 inch long. Have the worms grown? The earthworm is a
- very important decomposer and a soil nixer and aerator, .

»

e
e




USE OF THE STRAND TERMS IN VARIOUS SUBJECT AREAS* v

.
‘I' ' . ' ' '

The strand concepts as developed by the National Park Service not only &fB useful
while studying the environment, but also can be readily used in other educational
areas. If students think in terms of the strand concepts, they will dévelop a,

learning pattern and observational skills which they can usé in any subject. The
following questions and suggestions are offered as guidelines for introducing the’
strands into various subjects. '

Social Science ~ o . ‘ e S

1) VWhen studying various countries view them in terms of how are they
similar to the Unitad States? IHow are they different?

/ 2) . What pattern or organization do they use for moving farm products?
What pattern exists in the social structure?.

3) How does the country interact with other countries? Do they exchange
trade? Using the same mechanics as used in the food web, the yarn
and role playine, one can 11lustrate relationships between countries.
Let each student be a country and each string could represent some .
exchange such as wheat between them. /

4) MNow has the life style of the people changed?

5) How have the people adapted or adjusted to living in their physical
environment-and their social environment?

Math - ‘ . ‘ “ ; : e
‘ 1) In'what ways are number systems the same? In what ways are they
different?
2) UWhat patterns can be found in number series? Develop nunbex’ series
with patterns and see 1f students can find the patterns and continue
the series.

3) Can they develop number combinations that are equivalent? The use of

Lrvpto cards will illustrate the interaction of numbers.

4) VUse graphs to illustrate changing values.

3) Vhat are some examples of how people have adapted nutiber sys//’s to
fit their social system? VWhat about the metric aystgg

Language Arts - - \ . ////// :

1) How are the expression of boys all alike when they see a new animal?
How are thelr expressions different from tha girls? SR

2) Uhat pattern can the students find in their owm speech habits? Vhat .

‘ patterns are found in the 1ibrary? v

3) How does changing the verb in a sentence change the action of the _ :

3 subject? . .

4) tMhat are some ways to change the. 1ntent of an expression?

5) What are some words that Americans have adapted or modified for
their use? o .

‘ *See Activity 3.1 for an. explanation of the .atkrand terms.




Art -

1)

E-10

When combéring art painting of two different periods or of different

.. men, look for their similarities and variations.

3

4)
5)

What gives the work of art its pattern? '
Can a picture illustrate change or can chanoe only be 111ustraced by

- a series of pictures?

Does everyone interact the same with a work of att?
What are some ‘examples of how artists have adopted modern materialg
and methods for use in artistic expressions? .

’ : v

.
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S \< © UNIT DISCUSSION TOPICS L E-11

" These questions, provided for-the classroom teacher's use, are designed for
initiating class discussion and are open ended. These questions will create . '~
interaction between students and will act as an ddditional teaching tool. During
the student'discussion, the concepts ‘within the question can be deVeloped. tfany
of the questio1s can be used as an informal pre-post evaluation instrument.

! ‘ ‘ Basic Heeds For Life - Topic I

1, Can animals live on the earth without green planta?
2, Wnere does th: energy man uses come ffom?
3. List three things all green plants need 1if they are to ?row;‘
4, Hhat does man get fron food?
5t4 Thy 1s the sun important to man? ' e
6.7 List three things all animale need.
7. there does.food produetion occur?
8. HName some important food producers.
9. Vhat is combined te nake food?
10, What 1s a waste material given off by green plants that is used by animeie?
11.' List two ways our body uses water. 4 |
12. .Mow does our body use oxygen it gets from the air? '

13. Vhat wvaste material do we breathe out into the air? ‘What organisms use this
waste material?

14. Jhy do animals sWeat’ R o »

15. Yhat are some of}the activities performed by ‘blood within animals bodies? -

i

16, Nuring the burning of foods inside animals bodies, what is released?

=

'17. '1f you were alone,'withOut equipment in a desert for. three. weels,. what would
be your greatest nced in order to survive?
A) food B) water C) air D) shade

18, Which of the following things supply the energv plants need to grow? Circle
© - only oue. S
A) oxygen - B) food . C) ‘water D) light

&

19, Circle the four things which ‘all green plants must have to‘grow.
- A) water B) oxygen C) carbon dioxide °D) minerals A E) drainage
3 F) sunlight G) fertilizer ~ * - )

-~
=




20.

21.

14.
15.

16,

17.

| E E-12
circle the two best reasons for eating food. - . ‘

A) to get energy B) to stop hunger pains C) to get materials for body
nrowth V) to give strength E) to keep nature in balance ,

Circle the three thines in the following list that are baaic biological needs
for you,

‘A) taking a bath . B) eating & balanced diet C) smoking D) eating

meat twice a day E) drinking water F) exetcising G) breathing
H) 1ooking and listening for dangere ’ )

Food Web - Topic II
Give some examples of how plants depend on animals. -
Give some examples of how animals depend on ﬁlants.

Is. there such a thing as a sinole food chain exiating by itself in the natural
world?

x
e

Give some examples of how the non-living conditions influence where plants and'

animals are found. R N

Where do(f?oducers get their food?

" How 18 a herbivore different from a carnivore?

Why do highly populated countries eat more plant food than meat foods?

What is the role of a decomposer?

" All food chains start with a ;

what'happens‘to the material in an animals body when it dies?

)

Give some Exemple of predator-prey relationships.

‘Give some example of perasite-host relationships.

How 18 & scavenger different than a predator?

What would happen to the rdﬁoit population if there was no predators?

2

Give sgome examples of adaptations predators have that aid them in capturing

. food,

Do perasites k111 thefr host?

[y

Compare the effect parasitee, predators, and scavengets have on the population
of their food sources. :

How will our food habits change 1f the people population continues to increase?’

Givé ‘some illustrations of - competition between animals. * . '

Draw a food chain with four organiems in 1it.

"
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24,

25,

.Draw a food web with six otganishs.in it,

‘D) Rose leaves need to be washed by ¢

“')‘ R
S o E13

»
®

George Mlen had alvays had one of the most beautiful rose bushes in the
neighborhood. . The roses were beside his house. and were always the. prettiest
Just before the annual Rose Growing: Society's Fair. However, for, two years
in a rov, heavy rains the week before the Fair had rujned the flowers by
knocking off petals. This year George had vowed to win the Fair with his
roses, so he built’ the roof of his house way out over the rose bush, and
watered the bush with his garden hose. : . .

! 5

All his efforts failed--his bush looked very ‘bad and produced only a few tiny

roses, lMany of {ts leaves died and it looked as if the whole plant,would go
soon, : ’ .
.,i . . .ﬂ . . B

That vas virong?

A) ' The lack of sunlight energy is killing the plant.

B) Rose aphids are killing the plant -leaves.’

C) Something in the water from the garden hose is killin? the plants-
,x{ﬁ ‘An order to Leep breathina

’

‘Circle the 1ine which best coupletes. the sentence:below. Uhen a man plans ‘to

build a. highway, a lake, or a housing development.

‘A)  he should carefully study the animals and;plants in the area, for 811 of

these changes will change their populations.
B) he should carefully study the animals andkplants in the area, for gome of
» these changes will change their populatioys.
C) he should carefully study the animals in the area, for some of these
changes will change their population. ’ . ' o
D) ' he should carefully study the animals in’the area, for all of theae
~ changes will chanqe their population.-

thy would an ecologist say that Chinese people edat mostly plants, while
Americans eat quite a bit of meat? ‘ : .

- 4) Because Chinese people ate mostly first order consumers, BEEEY

B) Because Chinese pecple are poorer, they don't raise cows and they can't
afford to buy neat,

- C) Because much energy-is ﬁasted by being a second order consumer and Chipese

people cannot afford the waste.
D) Because Chihese people eat fish and they don t dhnt td eat other meat,

thy does a sanitary landfill, which buries garbage, slow down the’ carbon
dioxide - oxygen cycle? Choose the best anawer. :

A) Because. decomposers cannot obtain enough oxygen to live ‘and decay the

garbage. K
B) Because scavengers cannot eat. the garbage and release oxygen. -
) _Because plants cannot grow on the garbage and .relegse minerals.

D) Because plants cannot grow on the parbage and use 1ts carbon dioki&e.

N . . - . RS,
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27,
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Place the letter in-front of the best senteuce in the space below.‘
1 5.

A) - In a natural world, some animals and plants change the lives of some

other animals and plants.
I) Ina natural world, some animals and plsnts chsnge the lives of a ~L_ other’
_ anivals and plants. .
€) In a natural world, 811 animals and plants change the lives of all other

"animals and plants.
D) 1In a natural world, al animals and plants chanoe the lives of some other

————

animals and‘plants.,

4

‘Box .turtles eat insects, wild strawberries, fruit, worms,'and almost any soft '

food found within their reach,
. 1Y N

The zoo 1s planning a natural exhibit for the turtles, where they w001d be

given only water and allowed to eat any natural food growing in their large .

enclosure.

Yhich of the followino changes will hurt the turtle pbpulation the most?

A) Placing their water in a small pond,
B) 'Putting chicken wire with large holes around the enclosure. )

C) Putting a roof over the exhibit to keep it cool. N,
D) Applying artiff!ﬂgl heat in the winter. ‘

.

"Select the term that best matches the definition. -

| 'ze.'
29,
30.
31,

32,

" Select the term thst best matches the Jefinition.

33.
34,
35.
36,

" 370

-An organism ‘from which ‘a parasite ! A) Scavenzer“

recelves its food, . : A B) Parasite
When two or .more organisms need . C) Host X
the same fooggsr‘sggce. : D) Cohpetition

An organism which gets food from o E). Life Cycle
another living orpganism. o ’
Animals that serve as a clean-up
crew by eating dead organisms.
The changes an organism goes

‘throuch in its 1ifetime.

. A) Producer

Orcanisms that return dead matter

to soil. . ) B) Predator

Green plants that use sunliOht to a €} Consumer
tanutacture food _ _ ) D) '. Decomposer

The set of all organisms that must : , "E) Prey . :
eat to live. ' .
Organisms which are captured and ‘

eaten by larger organisms, :
Orzanisms which catch and eat

animals, - ‘
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Observational Skills 4 Topic lII

1
-

.’ 1. In one minute, list as many different things as you can remember observing

between your home and school. - ’
,Teacher note:' Did-they list any plants, anyfanimals, did their,list
reflect use of any senses other than sight? Give this question a few
days later to see if they are now observing any more.

*

2. List as!nany adjectives as you can in one minute.

’

‘Teacher note: Esamine their lists for how many senses are being reflected.

¢ Examine for some pattern within' their choices. Repedt this question after
: doing some of the exercises using the genses aud exanine the list for !
. , changes. g . oo
m

3. Give waya you would decide what season it was if you were atanding in the
‘middle of a forest. ‘

4, List several thinps that can be found in the soil.

5. 1f you ware goinp to describe a tree so that someone else could pick it out of
a group of trees, list f ve different things you would need to describe. e

L] N
L}

5. Give examples that will 11lustrate each of the strand terms: similarity,
variations, adaptations, patterns, change, and interaction,

. 7. Give a student an object and ask them'to describe 1it, -

3 e - -
\

. Teacher note: Keep a record of the number of senses used and the
variation of adjectives the student uses.

8. If you vere given a small animal, for example a grasshopper, Jhat parts of it . .
iWOUId .you use in describing 1e? ’

Environmental Changes and Man's Influence - Topic IV

1. Does\change\gccur naturally without man*s influence? - :
. 2. Uhat does the word succession mean?

-3, Uhat are some examples of natural changes that man wvas not involved with?

4. List several ways in which man las noaified or changed the local environment.

5¢ What are some examples where man 8 changes caused death or hartn to other . L

animals? :
6. Can man correct all of the tistakes he has causéd? i‘. . ’
7. what are some ways weeean improve ‘the way man uses the environment? 'y

What type of planning doea’ man need to. do hefor changina an area, such as
buildino a new lake? i } _ :

’

5 A
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" Date

1937
1933
1939

1040

< 1941
1942

Graphing Data

(Introduced in 1937)
Ring~neck Pheasants
on Protection Isldand

Sptine
Fall
Spring
Fall

Spring .

Fall .

Spring ..

Fall

--Spring

Fall
Spring
Fall

Population

8

% ,40

30
100

90

425

- 300

’

T 825

600
1520
1325
1900

. Snowshoe-hare 1in, Canada

*See accivitien 3 21 through 3.24 for an explanation of each graph. ;"

/Date

1845

1850

1855
1860
1865
1170

« 1375

18819
1885

- 1890

1895
1900
1905
1910 -
1915 #
1920
1926
1930

11935

**Thousands

Populationk* -

20
40
70
20
140
10
99 -
10
130
20
920
10
- 50,
60
30
10
60"
-5
80

4

DATA FOR POPULATION GRAPIIS*

-
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ﬁ‘

U. 'S. Population**
Date Population
1630 4
1650 50 -
1670 111
© 1690 ~210
1710 331
1730 - 629
1750 1,170 .
1770 2,148
1790 3,929 . .
"1810 7,224 - -
1830 12,901
1850 23,261 .
1270 39,905 "
1390 63,056 g
1910 92,407 :
L1930 123 188 . .
1950 - 151,683
1970 209,000

Kansas Popﬁl&tionf*

L. 4

Date -  Population

1860 107

1870 364

1880 .. 996

1890 1,428

1900 .o 1,470

1910 - 1,691 . s
1920 - 1,769 .«
1930 - T 1,831 '
1940 - 1,801 !
1950 1,905 K
1960  “ 2,179 ¢

, fwm -

- 2,300 (Est ) :

-
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LOST ON THE MOO!! RXERCISE -

The HASA Lost On The !loon Exercise can be used to help students realize which basic
needs of life are most inportant during a ghort period of time. If it is used as a
group activity then the 'Decision hy Consensus” approach can be introduced.*
o
Decision by Consensus

This {s an exercise in proup decision-naking. Your group is to employ the method

- of .Group Consensug in reaching its decision. This means that the prediction for

each of the fifteen survival items must be agreed upon by each group member before
it becomes a part of the group decision. Consensus is difficult to reach. There-
fore, not every ranking will meet with everyone's complete qpproval. Try, as a
froup, to make each ranking one with which all group members can at least - partially

~agree. Here are some guides to use in reaching consensus.

1. Avoid arguing for your own individual judgments. Approach the ‘task
-on the basis of logic. T

2, Avoid chanping your mind only in order to reach agreement and avold
conflict, - Support only solutions with which you are able to agree
somevhat, at least. R s

3. Avoid "confliét-reaching“ techniques such as”majority vote, aver~
aging or trading in reaching decision. oo 4 N

4. View differences of opinion as helpful rather then as.a hindrance in
decision-ma\ing. -

*See instructions and answers on F--22 and Ef2§.
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LOST ON THE HOON EXE 'E§E7>\\

Dactsion Form N
"By Jay Hall

s
e
s .

INSTRUCTIOUS: You are in a spaceféiéw originally scheduled to rendezvous with a
nother ship on the lighted surface of the moon.\ Due.to mechanical difficulties,
however, your ship was forced to land at a spot{ some 200 miles from the rendez- -
voug point, During re-entry and landing, much [of the equipment aboard vas damaged
and, since survival depends on reaching the mother ship, the most critical items
available must be chosen for the after landing. \Your task is to rank order them
in terms of their importance in allowing your cre
Place the number 1 by the most important item, the|number 2 by the second most
important and so on through number 15, the least important.

v .

' L

Box of matches

Food Concentrate

50 feet of nylon rope

Parachute silk -

- Portable heating unit

-Two :45 Calibre pistols

One case’ of dehydrgted.Pet‘Hilk 3

Two 100 1b. tanks Qf oxygen

Stellar map (of the moon's constellatibn)

_ﬁ_____Llfe raft.

____;uﬂagnetic Compass

.5 gallons of‘water

, | ;ﬁ_;~;ﬁigna1 flares . | N '
. First aid.kit containing injectipn néééfes“;.<

Solar-powered FM receiver-transmitter

.to reach the rendezvous point.
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‘MNASA EXERCISE ANSUER SHEET !
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t

. Pationale: Correct Answer: |
Mo oxygen 15 Box of matches
Can live quite awhile without food : 4 Food concentrate
For travel over rough terrain 6 50 feet of nylon rope R
Carrying : 8 Parachute silk.- ‘
Lfghted side of moon is- hot 13 ortable heating unit
Some usge for propulsion 11 Two .45 Calibre pistols
Heeds 1,0 to work _ 12 One case dehydrated Pet milk
o air 8n moon ‘ .7 71 Two 100 1b. tanks of oxygen ,
lceded for navigation g Stellar map (of mocn’s constellation)
Sone value for shelter or carrying - 9 Life raft
‘Hoon s magnetic field is different 14 Wapnetic compass
from earth's
You can't live long with this 25 gallons of water
“lo oxypen “10_ Siﬂnal flares .
First aid kit mipght be needed T 7 __1 First aid it containing
but needles axe useless A injéc*ion needles
Cormunication T .5 8013; powered ™ roceiver-transmitter ;
PN o . MASA Exercise Direction Sheet Eor Scoring

.. .. The oroup recorder will assume the reeponsibility for directing the qcoring.

" Individuals will: ‘ . :

1, Score the net differences between théir answers and the correct
ansvers. For example, if the answer was 9, and the correct answer
was 12, the net difference is 3. Three becomes the score for that
particular iten. ’ . . -

»

2. "Total these scores for an i{ndividual score.

3. Pext total all individual scores and divide by the number of -
participants to arrive at an average individual score. . -

4, Score the net difference between group worksheet answers and .
the correct answers. ‘

i .-

" 5.” Total these scores for a group score.

‘6. Compare the average individual score with the proup score,

LI

< Ratings: _
7 0-20 Excellent
- - 20-30 Good
¢ ' . 30-40 Average

oo : . 40-50 Fair

. : Over 50 Poor




HATURAL PROBLENSH

Natural problems Le those brounht pn by the elements, or by living factors

within nature hergelf." P .
/“ ’ < ‘ L :\“

It is not yncommon for peoplé to forget that withoiut man being preeent» wildlife

will still die. The. following exanples will help illustrate the nntural etru?gles

‘that exist i{n the absence of ndn.

»

- Without interference by man, most wild thinge still have the vast forces of nature
working to whittle down their numbers. ;
An occasional freak storm will wipe out 'a flock of birds to remind us that
struogle and death happen all the time in nature apart from man, -

So we have starvation, fire, flood, drought, stornms, volcanoee, tidal waves,

earthquakes, sleet, hail enow, wind. tornadoee, hurricanes, heat dieease, and
predat 1on. N :

The deer faces external predation from the wolf and internal parasitism by the d
liver fluke. Rabbits face quick death to the coyote, slow weakening to the body
louse, and slow death to an organism that causes rabbit fever.

Ducks die by the tens of thousands t6 a disease commonly called "11mber neck" or
botulism--a sickness that is not caused by the doiﬁge of man.

Any person: ‘who has diea,e ted the stomach of & base or pike after catching it 1s . ‘
well aware of the relentless pursuit of food by. all predators. - o s

In fitting himseif into naturee scheme of thinge, man has to make many allowancee.

‘for the natural féod chains to go on as they have in’ nature for eons of time.’

‘Onie is tenpted to get emotional about the cruelty of a screech owl taking a young
robin, a snagke taking a popher, or a wolf pack killing a. tired old moose. But
it's all nature's way. Volves don't have captive bolt pistols.or death chambers
of CO2 that can be used’ 1n the civilized elaughterhouee of modern man.

Death is a necessity so there can be new life. o e

Liviny things must struggle with'one another for eurvlval because too many of
every living thing 18 produced. :

C
LY
[ .

s

*Patterns For Preeervation, David Tillotson, Great Northern Publiehing Corporation, ;
1t{1lvaukee, Wieconein, 1969, pp. 349 350. : . R T
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APPENDIX F
Pield Trip

The following material pertains to the field trip preparation,
immediate follow—up 1n the classroom,

.Sample‘Request to Principal for Field Trip . ; v s e e eea 4
Fleld“Trip Guidelines £or Principals o « o + « % o s o o o o o
Sample Letter to the Student's Parents (Choose only one)

1. Requiring a parent signature (Use if the
principal requests eignatUﬂp) e

2, MNot requirihg_parent sionatufe o+ ¢ ¢ v o« b 8 s oe s

Data Sheet (Make two copies for each astudent) . . « o « « «
Ficld Trip Schedule + « o « o & o« s .>. e s e
General Directions for Group Leaders . « o v s « v o+ ¢ o « o
Information for‘Group‘Leadera to Give Students . +» o v 4 o o
River Road Trip SILES o o o v o « o o s o o o s o v o s & o o
Lecompton Area HISEOTY « « « o o o ¢ o o o s o o o o s c o
Fleld Trip Guide . . . . . |
Aids for Group Leaders . .
Sample Trail Directions .
 Field Trip‘summary Guide .

Habitat Studies Comparison

. |
activities, and
5 %-' N

. .‘c ¢ oo E=11 - : “"E.‘
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e
: o THE TOPEKA PUBLIC SCHOOLS -
. ' REQUEST TO PRINCIPAL FOR FIELD TRIP

Elementary Schools

Date Submitted .
Any classroom teacher who plans to take a group of students on a field trip should
discuss the details of’ the trip with the principal of the school in &dvance of the
.date for the trip. In most cases, this planning with the principal should be done
two weeks in advance of the trip. This form should be properly completed in dupli-
cate and signed by the teacher and the principal. One copy is filed in the office
of the principal and the duplicate is sent to the Office of Instruction to be
filed there.

A

School . ‘ Grade " Number of Pupils

| R . ~

Date of Trip Leave Return

. Description of Trip- Leadership will be provided by the'anitonmental Education

Project Staff, The trig,will include an environmental study of 1) pointa of

interest along the south side of the Kansas River, and 2) the environmental

study site at Perry Reaervoir, o

Ohjectives of Trip: 1) To allow the students to view examples of how man is
using his environment,
2) To relate the concepts developed during the pre-trip study to the natural“
or real environment.
3) To provide each student an opportunity to use the. senses and strand con-
cepts in observing a '"natural’ ‘area.
< 4) To collect data from various types of habitats for comparatiVe studies.
/ 5) To develop in each student intereét in’ protecting and maintaining a

» quality environment. ’ &
" !

- . : ‘ . S ;'(‘
llear}s of Transportation: School buses will be provided by the Environmental

-

Pducation Project, ) .

=

Reqiiired Cost Per Student Mone other than bringing a sack lunch.

— Teacher's Signature

‘ ,; approve the above request and accept responsibilitiea for the field trip as -
. ‘stated in the guidelines on the reverse side. . o ; _ _ .
. . : L ]
P 3 ) )
ox Pvincipal'a 81gnatuie‘ el ‘ : Date




7.
3.

s

10,

11.
12.

13.
14,

15,
16.

17.
13,

- 19.

0.,

21.

FitLb TRIP GUIDELINES FOR PRINCIPALS

i

Pave definite educational objectives and procedures for evaluation been
establighed?

Is the field trip appropriate for the age level and/or subject area? And
can it-meet established objectives?

Are-the educational outcomes commensurate with the time taken from the
rerular instructional program? .

llave the students been adequately prepared to make the field trip a worth-
vhile experience? .

. l'as the. teacher made adequate arrangements at the field trip site? (Dates,

time schedule, guides, safety measures, proper dress, etc.?)

Have any of the students within the teacher's:group beéen denied the oppor-
tunity to participate? If so, was good judgment used in making the |
decision?

I'ave arrangements been made for those students who are not participating?
Are you aware of the lenoth of time the students will be avay from your

building? .

Does the field trip conflict with other scheduled school activities?
llave arrangements been made for studedys to be absent from other classes

. and to do madeup work? . ‘

Are substitute teachers needed?

Pave parents been notified of the field trip and been given an oppotrunity
to notify the schoul and ask that their child be excused from the trip?

Do you have.on file a parent-signed pupil infornation record for each child

giving permission for field trips (Item 164)? (Principals may wish to require

signed parental permission slips for specific individual trips.)
Are the transportaiton arrangements adequate and safe? Are the vehicles

- adequately insured? (Remember that student drivers are not permitted to

transport other students.)

Is each student réquired to pay a fee? If so, do you khow the_total charge
and what expenses it covers? 5 |
Have you made arrangements for those students who state they cannot "afford
the field trip fee? : ‘ .
Pave arrangenents beéen made for energency situations? <

Pas the field trip form been completed In detail and filed with the desip-
nated offices?

Does this fileld trip conflict with Topeka Plan Policy Mo. 11220 (1) which
prohibits '"the giving or attending of paid performances during the school -
day for which tickets will be sold or admission charged to studente“?

(This includes commercial movie and theatrical productions.)

If you have doubts concerning this trip, have you discussed them with the

departmental supervisor or office of instruction? :
Are you, as principal, 'ready and willing to accept your official respon-~
sibility for this field trip? : . _ e

-




The Topeka Public and Parochial Schools -
Unified School District No. 501 . . . Vo
Environmental Education Demonstration Project - s
Phone. . 232-9374 :

. ;..\..‘“,a LR
. Dear Parent: , ' :

"Your child's class 1s studying about the esivironment. This: special study. is
possible partly because of the approval of a federally funded Environmental Fduca~
tion Project. Materials and information developed by the project staff, teachers,

Y and community resource persons are used to teach this program, This study includes
classroom work, a field trip, and follow-up activities in the classroom,

Yle are planning to take an all day’ field trip to Perry Lake on___ « He will
- leave the school at __'o'clock and return by y 80 1t will be necessary “for
each student to bring a sack lunch, A school bus and a driver. will be furnished by .
the environmentdl project. If weather permits, the route to the. lake will include
“traveling by the Du Pont and Xansas Power anﬂwLight»plantsf~and-continuing along
the river recad to Lecompton and across- the river to an ecology site on the east
side of Perry Lake, I : N

ot
e .

At least ane adult wiif//e present on the trip for each ten students. If you
would likeﬁtg,go along as a visitor, volunteer, or teacher's helper, please
contact yo chool. .
/y
‘/ﬂﬂe/f/’?lease make sure your child is dressed for being out in the weather all day and
w7 for valking through tough areas. ) . :
b Before we _are allowed to taPetyout child on this field tr:lgJ you mugt complete
. the form below and return it to the echcol.

ENVIRONMENTAL EDUCATION FIELD TRIP

" I pive my permission for - to po on the environmental
education field trip to Lake Perry,on. . _and to take part in the activi—
ties involved with the trip. -2
' Emergency Information: | - - E : .
s Home Phone ‘ Altqrnate Phone___ -
Address. . L | e . e

Doctor's Mame ' Doctoi:ijﬁﬁm
Please, 1ist any physical 1im1tati ne your child has that wa ghould be aware of on
this trip: ! , - .

.,. &

! S | /,/’f/ Signature of Parent

. 7 ) ' '

k . IF YOU OULD BE INTERBSTED IN SFRVIHG AS A VOLUNTEER on gsome of our future field
trips, please indjcaté balow the grade level with which you would like to help. =
You would be trained for any trip before being put in charge of a small group of .

. students. P ) : ol
ERIC o Level' L Elementety BT | ﬁ;sh . Sr.High o

P




The Topeka Public and Parochial Schools
-+ Unified School District ilo, 501 ‘
Environmental Fducation Demonstration Project
Phone: 232-9374

_ Dear Parent: : o o - .

Your child 8 class is involved in a special study of the environment. This special™’
study 1s possible bartly because of a federally funded Envivonmental Education
Project presently working with the public and parochial schools of Topeka, lMater-
ials and information used in this study have been developed by the project staff,
teachers, and community resource persons. This study includes classroom prepara-
tion, a field trip experience, and follow-up activities in the claearoom.

" We are planning to take'an all day field trip to Perry Lakeon____ . We will
leave the school at o'clock and return by , 80 it will be necessary for:
each student to bring a sack lunch. A school bus and a driver w111 be furnished
by the environmental project. 'If weather permite, the routé to the lake will
include traveling by the Du Pont and Kinsas Power and Light plants, and continuing
.along the river road to Lecompton and across the river to an ecolo?y site on the
east side of Perry Lale. )

tlhile at the Perry site, your child will etudy. 1) interrelationships between
plants and animals, 2) similaritiee and differences between a woodland area, grass-
land area, a pond, and the lake shore, 3) the effects non-living factors have on
the life present in a given ared, 4) the effects man has on the environment, and -
5) use of the senges to observe the environment. i

At least one adult will be: present for:every ten studente present on the fleld , .
trip., If you would 1ike to go alono as a visitor, please con(:act: the echool. .
Please male sure your child is properly dressed to be in the out-of-doors: If
- possible, have your child “'layer dress" go; they can remove a series of sweaters

as the day warms, rather than removing one coat. Due to the presence of rocks
and thorns at _the Perry site, 1t would be best if your.child wore hard-soled shoes..
In case of extreme weather conditions, the field trip will be rescheduled. You
will te notified of the new field trip date. : \
The. Environmental Education Project uses volunteers to assist with all field trip
‘activities. If you would be interested in becoming a volunteer for future field
trips, please call the office, at 232-9374, lle are working with’ fourth-grgde,

« sixth-prade, specidl education,“junior high and senior high.students. ‘Regatdlese
of the student level you might volunteer to work with, we will provide training
for you before you will be given the reeponeibility of wotking with students.

/1£ you do not wikh your child to take part in this fleld trip, please contact
the school principal. , , ’ o

= .
Ly ) e

' LB .
! . / ’ ’ " .
[ : ) 1 . N
: L} ) 2 ’
¢ .
. .
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o6
DATA SHEET '~

Station Type - ‘ : d’ Name L .
. . S | e
WEATHER COND [T IONS{ \ , . T
~'sunny partly cloudy _cloudy_ rainy "
sultry (humid _hot _warm gool calm____
windy slight breeze_~ _ _ Alr Temp.__. OF oC
‘ . . ) i . . / ~
PRODUCERS ; P
yoling trees old trees_ shrubs or bushes ‘
vines__ " moss algae_ _grass____'_other green plantS___~
‘PLANT DESCRIPTION: -~ |
tall ‘medium_-__ short___ est Imated helght of | .
~tallest plants __woody plants not woody (herbaceous)
SHADE ; | | -
part of day most of day none of day
. all day What will cause,the shade?
‘SLOPE: | ,' L SR
-steep stight __~  flat___. Indicate direction -
"of 'slope i Y ‘ L

SOIL:A (Use inylfor}grasg\ané wood areay ,
hayd soft dry moist ~wet
erbsion signs _ ‘ Soll Temp. OF . oC.

CROUNB COVER:
type of decaying matter o K
¢ the decaying matter thick__ thin or missing
“is the ground rocky? 4 Are the plants together__ . _or
widely spaced? R e S

" WATER (Use only for pond and lakeshorée area) Y

. : K3
small waves ... _.large waves . medlum-size waves

clear water - tloudy water . muddy water -
shoreline bare\ decayed matter alon? shorellne -
watef‘ %mpl F C v ) . ! 4‘:\

, . . i
\ : : i e N : .
AN » [ X ]
AN
\

] \
\

On the back of this sheet, construct a food web for thls area..
Be Sure to Include produ ers, consumers, and decomposers.

D \ '
\ . - .
v . . T




LAKE PERRY FIFLD TRIP SCHEDULE

-8:45 - 8:55 Load Students at School
10:30 Travel by way of river road
(south side of Kangas River, see . | L
.+ river road sites) Y. '
-‘12¢00 Horning observation using the
B senses and strand concepts

[~

wur

W
t

et
Q
(%]
(=4
¥

[
>
ds
o
5 ¢
!

12:30 Eat and move'to starting points
L for atation studies
12:30 ~ 2:15 tabitat studies using data sheets

2:30 -° ' ' Load bus and leave site. Cider slugh?

.. 'GENERAL DIRECTIONS FOR GROUP LEADERS

1) tave a group roll call 9ysten' atudents number off or a sinilar nethdd
whereby the eroup can be quic?ly checked.

2) Provide each student with a drinking cup, thermometer, ' ¢1iPh°8td. and hand
lens at appropriate time, ’

3) Collect any equipment uqed by the students at the end of the seasion.

4y

~

Allow some tine for students to use the restroous. Avo;d congestion by
haVinﬂ then go when no other group 1§ present. R

« ow

- 5) Collect small wvater samples from either pond or lake or both durinn the
- afternoon. The leader should pather the water aamples immediately after
students have filled ‘the container. :

6) Be surg your group stays together.
7) ‘Emphasize leaving the area. as little disturbed as poasible..

. 8) In"case of a student injury, _havethe athdent remain qqiet until glther a
. project staff person or ¢lassroom teacher 18 -Located. They will then. decide .
aopropriate gction., Severe bleedino or, stopage of brFathing requires ihmediate
. and’ appropriate action, A e ) ‘{ ) o .
9) Avoid talking about something while on the tre\l until the entire group has
" - caught up to you. If possible,, try . to get the grbup 1n a half—cirele around
you before you start talking. : .

10) ,Don t make a walking marathon. apend sore time sitting and discussing various .
tinterrelationships._ .

11) Lecture as litctle aa posaible. Ask leadinB questions to stimulate the parti- -
cipation. Answer a ,question with a question which will’ gui&e him tovasc Pl
"iving tha correct answer. (Doh't overdo this technique)

12) Pe enthusiastic in your approach to each topic on  the trip. Uhat is "“old

. stuff’ to you 13 probably new to the group. L ‘ ‘
13) Don't bluffl” If you canpot anawer a quegstion, eay aol Ma?e a noto of 1t 80 . .}K‘
O you can-latér follow 1€ up,




14)

15)

P8

’

Involve the sroup actively during the trip. As nmuch as possible, encourage
the use of all scnses.: . R .

1f. a student discovers something excitinq, stop and diecuss 1t. You can

- get bacl to your topic later. ) .

16) -
17)
13) ,

19)
20y

Avoid overdoing detailed and complicated explanations. Keep things simple
and general, o _ , _ B .

Avoid a taxonomy (naming) trip. Giving names first causes closure on a
prica ’ ' ‘ .

' . "

vGuide student ohservation toward details‘of plants and eninals, but’'also be

sure they are aware of«overall relationshipa, interactions, and patterns,

|
Use, questions to guide student observation.

1

Divide the time 80 students vill be able to view variovs types of habitats,

IHFORMATIO” FOR GROUP LEADERS TO GIVE STUDENTS - o .

‘Explain that:

1

2)
3)
4)
" 5)
6)
7
¢ 8)

It will be a physically more demanding day than being in the classroom.
They will need to accept this and not spoil the day for others by complaining
(cold, tired, etc.)

The students will need to.stay close to the leader so they can hear and not
get loat. . ‘ . . ,

The students are not to disturb nearby groups by yelling or otherwise
distracting them, '

-The students are’ to dieturb nature as little as possible, replace any rocks
or other objects they move. ) : B

The students are responsible for the equipment the§ are ueing and,are to

- return it to the group leader at the end of each session.

1

The atudente are to keep their drinking cup all day.‘

fhen walking downhill, they ehould step eideways. L L

They are to tollow the leader's directions and instructions at all timee.»~

i
1
H
§
t
3
H
H
i
i
{
§
H
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RIVER ROAD TRIP SITES : -
(South Side of Kansas River) ) ' s ‘ :‘ .

llew Housing Developing - ifostly developed . eince 1968. Vhat type of land was .
taken? Which type of housing requires the greatest amount of land per person, )

apartments or private houses? . ’

© -

Trailer Court ~ lote arrangement and spacing. Why not build permanent housing?
Why are most of the trailer houses set with long axis north»soutb? Is this a
typical trailer court? R : ‘ ' )

K

: o ‘ . ’. . .
KPL - Kansas Power and Light: providea electricity. Uhat do they burn to make

«Apower? Who uses the electricity?» Do they have waste products? What are the big
tanks out front? ‘ T : )

Du Pont - HaLps cellophane. Vhat's cellophane made from? Fow is it used? How ‘
- many people work for Du Pont? Do they have pollution Pr°b19m8? How does cello-
phane differ from plastic?

Farm Crogs - Supplies food for man and beast.f What plant and animal crops are .
raised in this area? Do you eat any of them? Uhat food do we eat that are raised
in thisg area? ; - . '_";.a.. '\

b

"'ngk;zgggg - Why was the fence made of rocks ‘and not wood poats and wire? What
type of material is sed today in building fences? ‘ :

River Flood Plain - A_flood plain is the flat area riext to the river banks which . d
is flooded during heavly rains. 1Is the river always in the center of ,the flood :

plain? llow was the flood plain formed? Does the flood plain make good farm land?

Does the river change its location? How 13 the land above the flood plain used

by farmers? > , .

Uater  Pump Station - Supplies rural people with water. Uhy do they noekb e private
. wellef” l'ow does this water system compare to a city water systen? i\

~,

Trash Dumping’~ Note the various places people have dumped trash on the roadside.
thy do people dump trash this way? lHow would you feel if you owned the land where
people throw their trash? Ts the dumping by city;or. farm people? What is being

. done by the government people to ‘eurh trash dumping along the roadsidee? What:is
.the greatest problem created by trash dumpsvig? . ;.- :

. County Line - Note change 1n road. What two .counties meet? When were the counties ?
] establiShed ¢ “~ , # .f N '

~. Growth Patterns on li11side ~- Beneath the trees on the hillside note that gome
places there is-undergrowth, gome places it is bare, and some placgp have thin
undergrowth. Try to explain this difference. Qo T

- . =

Railroad - Note the railroad runs in the edge of the flood plain. Why?‘ WVhat: )
advantage ie it to keep the railroad within the flqod plein? j ' ' )»

Sand Bars - Hote the large masses of eand ih the river. Hhere doee it come from? .l["“
Did the river once carry more water than at present? Did the river ‘influence the ~
gettlids of Kansas? Can you tell which direction. the river 1is mpving by the loca~ ,

“tion of the sand _bars? ls the water dirty? 1f so, how did the, 1rt get' 1ntojfhe ‘

EKCwatet . ) ) . . . PR

ulTox Provided by ERIC o i <y o /; 3
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Lecompton ~ llas once a pro-slave cenier in Kansas. Read the article explaining

the Lecompton History that 1s ‘included in the unit material. Why was Lecompton
not made the capital of Kansas?

Constitution Mall - How nany years old rust -the Constitution’Nall building be?

Yhy was the first counstitution that waa written for Kansas not used when Kansas
became a state? L

t L
.

Lane University ~ Was Luilt on foundation inteddeﬁ f:r capital building. Presi~

~dent Eisentowver’s parents atterded Lane University and vere married in Leconpton.

[

{

S



Daniel Boone's nephéw telonged to a'comﬁany-(working‘fof the government) to find
cood townsites. Theéy camped on the bluff overlooking the town and decided its

i

z | ’ . F"ll
LECOMPTON - BRIEF OVERALL HISTORY '

'lpcation; They called it Bald Fagle because an Eagle'flew‘out as they were dis-
cussing names, They felt the site was good because there were seven hills, just

like in Rome. The first citiZzens changed the name to, Lecompton for Judge Lecompte.
The town was founded in 1854, A o

Lecompton was chésen to be the pro-slave Kansaa capital in 1855 and the capitol

<

@

building was hegun. The town reached 1its height of prosperity between 1857 and J
'18508.  There were about 1,000 people and lots were sold for between $500 and$l,000. °
. They could later be bought for $25.. The town was filled with pro-slave politicians

and land speculators and was the site of several small battles between the free :

staters of Lawrence and Big Springs and the pro-slavers Jf the area. The first _
territorial governor built a beéutiful, quite élepant home here, but it has since

been dismantled. At one time, Lecompton was kanown as "The Uall Street of the Vest." .

lovever, when llansas came in as a free state, Lecompton was-reduced to a small town.

The foundation of the pré-slave capitol building later becaue Lape University. For

further information see the historic buildings and river history_listiﬁSP- o

2,

©
~

_, Construction began in 1855.

*

LECOMPTOH

(tiistorical points as approached from 40 tlorth on Lecompton Road)
' . - L
Fort Titus ' _ . . T
Ruins of old Fort Titus (no longer visible) are in the area of thé propane

tanks south.of Lecompton. This was a small- fort, built by pro-slavers, of

. double log walls during pro-slave and free state hostilities. It was used ‘
by 13 Lecorstori men to hold off 'a large numbér of Lawrence free staters. * -,

¥

Lawrence, however, had a cannon and the rest .of the townsmen took off across’ -
the river for safety, The men at the fort surrendered after the cannon was .
used, but escaped.quickly. ‘ 7 ’

A

Lane University - Capitol Fohﬁdqtions

w3 .

7 ) .
a. Behind the old high school:fs an ‘old sgone building.” This was originally

to have been the Kansas .capital but money ($50,000 from the U.S. Govern= - ,
ment) ran’ out after-the foundation and first story walls vere built. IE

was to have two large wings added but the foundation of these is now L
covered, ' : ‘

s, - . . 0 ! ! e
b, When Lawrence free statérs massed on the bluff to the Fast to demand their.
. novernor (Robinson) be releagsed (hé¢ was jailed on charges of treason because’
tha free state party was not yet recognized as the government of Kansas and
he was’ touring &s governor) the townsmen took refuge in the half-finished
buildiﬁg.' The U.S., Calvary at Thacket heard the shooting and came rushiug
“to the rescue with bannerse waving and trupets blaring. They pursuaded the
. Lawrence men to leave. ‘ . : :

- .

A, o - .

c. EZneeUhiVersiyj bought the property and in 1862 towvmsmen fiﬁiahgd ; new
“university on the old capitol foundations. &}senﬁower's parents met at
+Lane afd veré married in Lecompton. . ‘

.
. . - S

7
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* 3. Constitution Mall ’ : b ’
This buildine 1s inside 'the-town gtself and 19 gti1ll ip use as a lodge hgll.
. ot It is unaltered in looks. This was the site of the signing of the firat .

pro-slave Kansa constitution. ’

4, 014 jail ruine , ;
The ruing_are just behind the Constitution Hall on private property. Students
may .stand on-the*Hall grounds £0 look but are not to go onto the property with
the jail ruins. This ia the jail 1in which Governor Robinson was kept in 1856,

r
- <

. RIVFR AREA HISTORY ,
1. The river was originally 6eeper and swifter. A sycamore log ferry was used
to cross the river th 1854 at thé titme the area was. opened to white settlers.
b A 20 foot log, 5 feet wide was hollowed out 2 feet deep and was called the ~
1 “Fairy Queen”. It managed to cross the rapid river ysing only one paddle.
. The charge was $2.50 a crossing.. :

»

2. Later a ferry boat made of boards (16 feet long, 12 feet wide) was anchored by
cables to stout trees on either bank and maneuvered by & pulley. The ferry .
could carry.a stagecoach and six or eight.horses, but was usable only during,
dayliOhtt Occasionally the cable broke when the: river was very rapid and the
ferry, plus passengera, were rescued from a sandbar downstream.

3

3. Pontbon Bridge ‘
Hany small boats. were ' chained. together and a plank build across them as a

. ‘br idge . . ‘ -
N K ‘ : : .
4. Ruins of an old ferry 1and1ng (built up of rocks and dirt) is stiII//i;ghtly
visible approxima;ely under the power lines running to the West of the new
bridge. This 1s also the site of the old. depotie A~coa1 or grain ahute
remalns, . .
‘5. Steanboats' g ‘
From Kansas City to Manhattan. steamboats carried freight and passengers.
.This vas discontinued in 1865 due to dam construction at Lawrence. Many.of
the 20, golorfully pa ted,'steamboa had to be rescued from the &eny eand— -
- bars. Iidian canoes a?so carried goo 8 and passengers. . ,

~
o

» . Lo

6. Recreat1§n ‘
" During very' cold vinters, people could ice skate to Lawrence and back for
gecreattbh. Horseback riding was algo popular. in Lecompton and iarge groups
vent, fo(}daytime and midnight rides togetheﬁ. L . , .
. ‘g” . “ ,- - ‘ ? N | . | . | - h . ‘
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"BIG SPRINPS, ’ oo T
2 H

e g (South of Lecomg‘,on on Hi ghway 40) o ' ) ‘

. \ ‘ 4 “: ». ‘ q\ ‘e . i . |

1. This was the site of the first ffee,state,cOnvention in SeptemBer 1855. The:
“barn which may have been .the original:site of *thé ‘convention ig visible from
‘the road. It is now a part—time mugeum run byiHr. A, V. Schwanke.,

2. Dig Springs was a watering place on‘:Fe’ﬁiﬁ Oregon Trail, It vas known as the

forks because here the traffie from Independence, Missouri spread out to cross

the river at various points&} Bit Springs was’ valuabfe ‘because.there wtre

seve{al large, dependable, springs and. ‘ponds 1in the area. -Also, the grass was.

v sufflcient for feeding the latge number of cattle and horses waitinP to.cross
the river, . . . , , .. + ‘

/,

In 1844, 10, 000 people in covered waoona waited at Big Springs for the spring
floods to dfssipate so they could cross the, Kansaa River., ,
"The Orepon Trail was in heavy use from the early 1840 s to 1869 yhen the Sy
railroad came in: “ . e | L '
/. g R
Faint ruts are still visiﬁle from the weet aide of Lecompton Road, Just past
_the, jupction of Lecomptén Road and Highway 40. This should help to point out: -
o the lasting effect thét nan can fake in his enyironmEnt. "The . original ruts = -
° + . - " have probably. been perpetuated by erosion after the earth vas deepiy rutted
~ by the heavy"* traff{c. .. .

//” . Rnsouacns* N A

Collections of the kansas State Uistorical Society, 1909«1910. "The Stqry_ofa ' ..
Lecompton,; arf add;ess by Fly lMoore, 1907. et

»

//

This is aﬁ'interestinq, folksy account of early Lecompton by one of the figst

settlers., It would be good reading for gome. ‘older Jstudents in that it -gives R

a viey of events from the Lecompton side rather than the ueual free state; e T

interpretation.. - q . ool S PR A
Ty H - . . - Y \

1' f' i

Early Histogy of Lecqmpton, Kansas andJits Vicinity. "Lecompton szal_vigh School,<

L934. o L é/ .
; hd » b3 S 'Q‘
.This isg;a history of early*Lecomp on and has a description of the historic
Sﬁildi gs and their functions. There are pictures. of .gome buildinge which
~ have since been torn down. ‘ A ‘ _
History of the State of Kansas. A. T.xAndreas, Chicago, 1893. ,p. 352- "Lecompton '
uistory, p. -353 'Big Springs,” p. 584 ”Tecumseh,“ ». 308 "D0001as County.“ '

. % .
L Douolaa County Clippings, Vol 3,. Kansas. City Journal September 1932 "In Daya Loet

-evof LecSmpton. - . ‘ R . Y A
. . - “ ) . - o l , : v 3
.. A short history.‘ e R SO . .
R *The;e items are available from the Topﬁha Hietorical Museum Libraty e

s A
* By y . * . s . R

. ’ e
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‘ - . . , o S ~ ( 5
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LOCAIL REFERENCE PEOPLE

. Lecompton

Bio

‘irs. Frank "alters--sixth erade teacher and resident of Lecompton.
made a stwly of the history and uses it with her own classes.

Springs

Mr. A. U, Schwanke owns the old barn, dating frou Oregon Traill da:
small nuseum of articles he has collected. The museunm is not gen
but could be by appointment i{ interested in further history of O
and first free state party.

P14
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FIELD TRIP GUIDL
This pguide {s intended for use by the leaders during the field trip.
For further examples and sugpestions of ideas for use during either the morning

or afternoon read the following appendix material '“Aids For Group Leaders.”

“lorninp Session at Lake Perry 19.30 - 12:00

Give each student a hand lens and show hou if is used. Don't forget to collect
them at the end of the s2ssion! ‘

During this 3ession, help the students use each of the five senses, use the strand
concepts to observe local examples of food chains, determine the basic needs of
plants and animals and discuss how the organisms meet these needs, and discuss the
natter cycle. The following concepts should be covered using a similar example.
These concepts can be combined.

Concept Fxample
Senses
Feel Touch surface of leaves, bark, worn rocks and freshly brolken
rock.
Smell l Smell soil, crushed leaves, and flowers.
Siesht Have each student select one thing he sees and describe it the

best he can.

Taste Taste only things you are sure are safe, such as grass, moss,
anq alpae.
Hearings Towards the end of the session, sit quietly and listen for

sounds produced by living and non-living things.

Strands

Similarity Lead discussion describing how two trees (hickory and elm)
are alike.

Variation Discuss and compare differences. Use tree leaves (oak and
walnut)+ plants on top of the hill and those on the bottom;
bark patterns on trees.

Adaptation Exanine the thorns on a gooseberry plant or locvs tree. Some

plants grow better in sunny areas, other in the shade.

Discuss how the Lake Perry area will change with different

Change ; :
o seasons. (Mhat did it look 1ike one million years ago?




Concept

Strands

Interaction

Patterns

Basgic leeds

Avimals

Plants

tlatter Cycle
Plant Vaste
Animal 'laste

atter Cycle

Food Chain

Producer

Consumer

Decomposers

Food Chain

e s i i

Example

Find evidence of animals eating--holes in leaves and nutshells.
Find tall trees shadine undergrowth, wind blowine leaves; rocks
weathering: lous decaying.

Look for patterns in leaf veins, leaf margins, tree limbs, tree
bark, plant growth, bird nests, waves, and rocks.

Animals need food for energy from green plants or other animals
that have eaten green plants; oxygen from the alr and water
from a lake, pond, or strean,

Discuss what the ereen plants need in order to live: carbon
dioxide from the air, water and minerals from the soil, and
eneragy from the sun.

Green plants release excess oxygen into the air.
Animals release carbon dioxide and undigested matter.

Discuss the movenments of matter from the soil, through the food
chain, and back into the soil. Discuss the exchange of oxygen:
and carbon dioxide between plants and animals.

Have the students point out examples of producers (green plants)
in the area: trees, shrubs, algae; noss, weeds, grass.

Find examples based on observation and evidence: teeth marks,
tracks, and animals,

Find examples: fungi, mold, worms.

Based on the evidence observed, develop food chains for the
area. Start each food chain with a producer, include at least

one consumer and end with a decomposer. Example: (shrub--deer--
coyote-~hacteris), (algae--minnow--crayfish--catfish--bacteria).

12:30 - 2:15

- Each student will be provided with a clip board, therrometer, c
coples of the data sheets (see unit page F- 6)
‘;‘;each leader will need extras. :

coripass, ahd two :
Students should have pencils, but ,‘g; B

‘ 1‘0bservations will be made of plants and animals 1n a woodland orassland, po d, and

areas sel
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Directions for Using the Data Sheet

Station Type Ind{icate the type of area beiny observed - woods, grassland, pond.

Producers: Discuss the role of producers (making food}, then check the groups of
preducers found in the area beine studied. Vhat are the basic needs
of the producers and where do the producers obtain these materials?

Plant Description® Discuss relative value of words like tall and short. Let the
students complete their sheet. Do not try to have all students agree
on one specific answer.

Ground Cover: Emphasize variation in types of decaying matter with types of plants
present, Relate size of plants to space between plants.

Shade: Relate angle of sun, presence of trees, and slope of hills to the length
of exposure. ‘ :

Veather Condition: Check the terms that best describe the specific area you are
in,

Alr Temperature - Re sure students hold the thermometer away from their body at
least six inches for one minute before reading.

Soil - Feel with fingers.

Zrosion Signs -~ Compare erosion in the area with that viewed near Leconpton,

Soil Temperature - Di~ a small hole one-inch deep with a stick or pencil, then
place the thermometer in it. Do not push the thermometer into the

~round as 1t will break,

Clear, Cloudy, iftuddy Water - Place a small sample of water into a clear hottle
and observe. Compare the sample to the larger body of water.

Vater Temperature ~ Be sure to measure air temperature first--a wet thermometer
will not measure air temperature accurately on a windy day.

Food Web: Draw a six~inch circle on the back of the page and make dots every inch
around the circle. How start naming plants and animals that live in
the area. Place their namus outside the circle by the dots. Be sure
your food web includes producers, consumers, and deocmposers. Draw
lines indicating what eats what.




AIDS FOR GROUP LEADERS

As each group will encounter different environnental situations, no set guidelines
can be formulated. The following are sucgested guide questions, each set based on
the group stopping at a piven type of location.

A) Voodland

1)

3)

4)

5)

6)

7)

3)

2)

10)
11)
12)

13)

'fUhat'adaﬁtations,dbeé

Vhat is the overall pattern of tree growth? (loose, tight, many branches,
few branches, leaning one direct:ion, bie branches, small branches, large
tall trunl:, branched trunk, dis:ribution of branches around the trunk)

Uhat are some patterns produced by tree parts? (leaf veins, leaf margins,
leai arrangements, bark of older parts, barl of young twigs, bud arrance-
ment. bucd cover, growth of lichens on trees, angle of branches, insect
damage to tree leaves) (Use sense of touch, smell, and taste as well as
sight vhere possible)

Vhat orpanisms depend on the tree? (Insect damasce, bird nest, insect
homes in bark, marmal homes, evidence of squirrels eating)

That are some signs of interaction of the tree vith other environmental
factors? (birds lighting on branches, wind moving lecaves, roots in soil,
cffect on other vegetation around, role in carbon dioxide-oxygen cycle,
veather affects)

What role dces the tree play in the food web? (producer for many
orzanisms)

llow is a specific tree different and similar to surrounding trees? (size,
age, patterns of parts)

Pow is the tree similar to surrounding vegetation? (attached to soil, act
as producers)

llow rany, and what, colors caa be found on the tree? (several by close
obgservation)

Are there any signs indicating the tree is reproducing its kind? (seed,
fruit)

Does a crushed leaf produce a definite smell?
Has man influenced the tree?

What grows directly under the tree?

Vhat type of shadow is produced by the tree?

the tree have for protection? (thorns, thick bark,

sticky sap)

: pfodué#ignYLgbu d?
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List adjectives that can describe the tree,
low has the tree adapted to the season?
How has the tree's location affected its growth?
How many types of trees can be found in a 30 foot circle?
Tlhat plants can be found growing on the trees?
Which type of tree is most common?
l'ow do plants travel, or do they?
hat types of organisms are associated with dead trees?
Can you tell where last year's leaves were attached?
Where are wooded areas located?

Are all buds the same sh2pe and arranged in the same pattern?

B) Grassland

1)
2)

3)
4)

5)

6)

.that type or variety of inaects are present?

Is there only one type of plant?

Is all grass alike? (margins of blade, base shapes, vein pattern, feel,
texture, color, smell)

Vhere does grass grow? Do different grasses grow in different habitats?
Are all plants the same height in grassland areas?

Vhat arimals are found in grassland areas? (Look not only at the top of
the grass, but also near and in the soil surface)

In what way has grass adapted to allow animal traffic and wind movement?
(very flexible blades)

Vhat is the root pattern of grass plants?
Yhat 1s the role of grass in the food chain?
What type of consumers are found in the grassland?

Is there any evidence of large animals being in the grassland? (grazing,
tracks, waste material)

) FPow has man influenced the area?




15)
16)
17)
18)
19)
20)
21)

22)
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Are there any indications of reproduction?
Are there any indications that the area is changing?
How aré organisms usine the area? (hemes, food, protecéiqn)x
How is the season reflected in the grassland? | |
Yhat smells are present in grasslands?
Can you detect any communications occurring betneen organisms?

Is there any evidence of organizational patterns present? (insects)

Uhat do some plant seeds taste like?

C) Rocky Area

1)
2)
3)
4)
5)
6)
7)
8))
%)
10)

11)

12)

13)

14)
15)

Is the area rocly, due to natural or manmade factors?

tthat patterns can be observed in the roct:s?

Feel the roEk, is it smooth or rough? Sharp or rounded edges?
Are all rocks the same size? . What causes differences?

What affect does wveather appear to have on the vrocks?

tlhat animals associate uvith the rocks?

that plants associate with the rocks?

Is the soil different around rocls?

low do you communicate with a rock--or do you?

Of what value are rocks to animals?

What about the rock tells how long it has been exposed? (The sharp and
rounded edges)

Are the size and weight of rocks always proportioned?

Do rocks move? How?

‘Any evidence of former life?

Any forms of erosion present?

 f;b) uater Area .
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2) Vhat vegetation is found in the water?
3) Vhat is different about the soil arounu water? | ‘
4) What evidence is there of other organisms using the wateir?
5) How do the various organisms interact?
6) Are there any smells associated with watef? 1f sd, describe.
7) low do the water organisms depend on the surrounding area?
8) Uhat is found where the water and soii.ﬁéet?
9) {(hat color was the water?
10) Are there any indicatiors of seusonal influence?
11) there are the plants located within the water?

12) What is different about the plants at the water's edge as compared to
those a few feet out?

13) Do all sides of Lhe pond appear to support sone venptationV

14) Vhat interaction has occurred between the vater and the surrounding snil?

E) Surmary Questions
1) What type of vegetation is found where grassland meets woodland?
2) Tlow has man changed the wildlife in the area?

3) Uhat are some ways the grassland influences the.water? (controls the
washing of minerals into water)

4) Does the position of the sun during the day influence the location of
vegetation? ,

5) What indications are there that the area 1s changing? (pond tilling,
young trees expanding into grassland) f

6) Yow has man modified the area?  ("ost of the grassland was planted,
burned the underbrush, construction of pond and lake, established recrea-
tion area, mowed some of the grass)

7) Uhat happens to the vegetation as one goes from the hilltop to the lake
~ shore? : : ;

 '<'Uhat information should man collect before further modifyinﬂ the area? :
(ﬂhat organism will be destroyed? Uhat erosion will be introduced? AUSVE
ik ; ;




9)

10)

11)

12)
13)
14)

15)

17)

F~22
That will be the ratural changes for the area?
How would you change this avea?

Can you find evidence indicating how the area vas used before it became
part of tie Perry Reservoir?

What natural resources are present on the site?
Vhere does the water in the pond come from?
Uhere does the water in the lake come from?

llow many different ways can one pick up environmental communication?
(use of all the senses)

"Yhat danger signals can you read from the environment which tell you the
land has been misused?

tlhat type of naterial is decomposing in each area?
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SAMPLE TRIAL A" DIRECTIONS

the afternoon habitat study each group will follow a compass trail and

complete data sheets comparing various habitats. Following is a sample set of
trail directions used by one oroup. Leaders modify and change the trails to pre-
vent wearing paths and to best utilize the area throuchout the season.

1. Start at cuthouse 5C8.

2. Go

Go

(o]

19, Go

"ote the plants man has introduced into the area.

130 degrees south 100 paces.
Do a grassland study plot at this location. Take a special note of the
surrounding area. !fhat appears to be happening?

270 denrees west 70 paces.

Examine the old dead tree, note animal homes, mans influence, and the
natural process the area is uncergoing,
210 deprees south by southwest S0 paces.

At this point note the invading of the grassland by trees. What type of
trees are most conmon?

270 denrees west 70 paces,

{/lhat is happening in this area? Are the trees nearly the same size? Can
you £ind auy hickory trees? If so, do they appear to be the same age?
How can you tell?

340 decrees north by northwest 50 paces.
Be careful not to slip on the rock while going downhill. Stop and do a
woodland plot study at this point. This area has been burned over.

249 degreass west by southwest 150 paces.
From this point do a study of the pond.

180 degrees south 100 paces.
You are now in a voodland area that has not been hurned. Compare it with
the previously studied woodland area.

224 degrees southwest 53 paces.
llotice the dead log and the natural community involved.

270 degrees west 74 paces. -
Vhat happens to the wooded area? What type of trees are most dominant?

Do you see a sycamore tree? lhat is different about it?

11.  Continue 270 degrees west 150 paces to the lake shore line.

Vhat is unusual about the oak trees you ‘passed on the way? How has man ?
influenced this area? Vhat plants are found around the shoreline on thpf;;~

"s011? Uhat are the waves doing to the bank? What color 19 the water? :;" f‘f

Fill out a studg ehee for the lake'shor“ area.
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FIELD TRIP SUIMARY GUIDE
Use the last five to ten minutes of the time with your aroup to review the items

listed on this sheet. This is intended to: 1) surmmarize concepts and ideas for

students, and 2) give the group leader information from which he can modify future
trins,

Lach student should be able to recall at least one example for each of the strand
concepts and provide one instance in vhich each sense was used in observing.
Vhat did they consider the most worthwhile during the field trip?

Vlhat did they dislike about the field trip?

'That do they have questions about?

Give an example for each of the following, as experienced during the field trip.
Similarity -~

Variation -

Patterns -

Interaction -

Chinge -

Adaptation -~

Touching -

Listening -

Seeing -

Smelline -

Hote: This can also be used by the classroom teacher as a guide in a follow-up
discussion.
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