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ABSTzaACT
Tnis guife ctrevides infcrratic: anl activities

descriptions designed to alliow the teeacher tc os: wiicliife ccrncep

in +he teaching of varicus subiects. Zhe authc:r :zuggests theat

wildlif= anpd arimils are tremendous wmciiveatcers Icr c¢hildzer andé k

+heir atten*icr. In the process, ccncezts ¢f wildliife interaction

¢ith man arnd the environment are taugit alcng with tke mezjcr sukj

The quide does no* rresuppose an e€xtecsive kncwiedge cf scilence.

addition tc activities and concepts =zailcried for a veriety of

classioorm subjects, Lne culde provides & bhistory cf Americar
wi1ldiife, a presentaticno of kasic ccnce;ts cf wildlife education,

a bibliography ¢ field cuides. :ct*v ities, 1ife histcriies, ana

ceriodicals of i-%terzzst %2 =ti2 classrccr tceacher seeking tcC use

~echnigue, (T3}
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* Raproducticns supplied by ELDES are the best theat c¢zr Le mad
* frcm the origiral dccumert.
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ENVIRONMENTAL CCATICON INTORM

T O
[ SV N O S Y

Envirommental Education Informanion Reporis are issuec =ZC analvze
and summarize information reizted te the teaching nnd ieorning o
envirormental educaticn. It is hcped that these reviews will provic

s
informa*ion for personnel invelved in develcpment, ideas IZcr teachers,
and indications of trends in envirommental elucation.

Your comments and suggestions for hese publicatien
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cohn F, Disinger
Associlate Director
Ernvirommental Ecducation

th

Sponsored by the Zducational Resources Information Center o
Institu*2 of Education and The Ohio State University.

This publication was prepared pursuant to a contract with the National
Institute of Education. Contractcrs uﬁdertakiﬁg such zrojects under
Govermment sponsorsihip are encouraged to express freely their judgment
in professional and technical ma rs Points of view or opinions

do not, therefcre, necessarily represent official Tational Instituce
of Education position or poli
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¢ ''useable’ by these teach
A wildlife piolog as ''purieg,” find fault with
o)

with ssaries or bi

b
we must h uide was w~citten for--!

“ w
eacher. Th - urcze, cobjective, and most
€.

The purpose _f this guide 1s ¢ supply the teacher with a tool
with which to deal with the concepts and understandings of wildliife
ecology and conservation--concepts and uncderstandings that 2pply to
the human environment as weil.

Orly an environmmentally educated gemeration can sventually create
a gualitv environment for wiidlife...and for man.
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CNTRNZUCTION

Why should vou De interested iz wilcdlife? Jur answer is that
wi_ilife can coen some of the most excitinz deors to teaching that wou
have ever experienced. We kncw that your tcughest job is motivation--

wildlife is a motivator par excellenc=z.

Tnornton Burgess, that fi entleman who wrote of Perer Rabblt

and Brer Fox, once said:

+
w3
4]
(o]
e
[aN)

aQ

"4 universal interest in animal
toc children. I question i
can even aoo*oacb arimal life in universa
and old."”

and birds is not confined
is ther subject which
1 appeal to young

Thornton Burgess was right! You can use wildlife to spice up
a lesson plan for art, English, social studies, science, or even
industrial arts and home economics (try cooking game rﬂ*t) Wilclife
will guarantee the attention of children--when you have their atten:ion,
that becomes a teachable moment.

T

Dh

This guide was designed, of course, to teach concepts in wil
ecology and conservation; but it was also designed as enrichment
existing curricula. Use it that way.

[

“
Qllz
=

[

0

This act4v4tv guide will allow you to integrate wildlife ecology
and conservation into the classroom squects vou already teach. You
do not need a science background, or to be teaching science. Wildiife
is all around you--not just in the science class. Your students are
already interested in the animzl world--why not use that in:tesrest to
teach mathematics, social studies, la--uage and fine arts? Wildlife
can be the focal point for teaching in any curriculum area. Ané wild-
l1ife can be a wonderful magnet for any classroom learning center.

It is not necessarv to have nature centers and consultan
Thic guide was written for the classrocm teacher to us
rccm, or on the camous., and off-campus when field trip

The guide deals with wildlife for three major reasons: rirst,
because we believe there is no single subject of more interest to
children than animals. and that this interest can be wused %o feach
and to motivate--not only to the benefit of wildlife, but to the
betterment of the total enviromment, and thereby, the well-being of
Tan.
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There are onLv

Activities have veen designated as primsryv, intermedi
—ementary and higk schoo.., and are further classified as
area. There are ac*ivities for langua g arts, fine arts,

s Ccncept #13B,

3. Turn back to the basic comcepts, which start on
concept number one and understanding B. Zach concept is
technical and informative; each contains a basic princip

ecology or conservaticn.

oWl Wav., In vour own words.

subject and addinr the cor :ep

Weave that concept or understanding into your lesson
In t
T

nis way., vou are eacn’ng vou
of wildlife ecology or wiidiife cons

7. Tring
ncn-
wildl:ife

vatico.
. R - . LIS JORCRURN LRSI I B
At your leisure you can read the introduction smerica wL.Ciil
Past, Present anc rFuture,' zanc the other concepts and unde'sta?dlngs.
We think you will enjov j" t reading these materials You also
discover a vocabulary of words underlined in the text, and ttsta
1

life.

(a9

bibliography of excellant books on American wi

This is YCUR guide--Adapt. Innovate. Chance.
A —

We hope you wi
nelzs. That is its

2.5. We would like to express our zppreciation o the Ari

ment of Zducation and Superintendent Carolyn wWarner
materials developed for the Teachers Resource Cuide

mental Educati-=.
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live only in

or hatitat.

Xaibab squirrels live oaly in che coniferous forests of the Xaibal
-

ibab
Plateauv in Arizona. e american alligator lives only iIn the swampland
e

Th in s
of ocur southeastern states; whitetailed deer are resifent in mos: scates
waile sea lions and sea o::e:s inhabis the seashores.

¥an 1is able uc adaot and shave tho 2nviromments of all of these
tures--yeou and the clife of America share these many and varied
enviromments., .
For us to assure the centinued presence of this great resource,
we must know about wildlifa and its environments or habitats; we must
understand the interrclatiounships between species, betwaen species and
t-2ir environments, and the irterrelationships between men and wiidlife.
And we must understand and practice the concept of conmservation.

Wildlife comservation is the wise and careful use of z renewable
resource. Ccnservation dces not just mean ''putting a fence arcund &
rescurce ancd giving it total protection.”

The harvest:oi lumber from a Zorest, or of forage from a z-assland,
shows us .nat such a harvest, properly controlled, does not damage a
iiving, renewable resource. This concept also applies to wildlife,
wnlch is a living. renewable resource.

We know the values of wildlife to man--not just as food and fider,
but as pcllinators of his domestic plants, as cleans._rs of his natural
world, as sources of recreation, and as inspiration for his song and
legend, art, literature and cauce.

History also rececr
damage :zo =zn's crops,
and of wiidlife occupyin

Our kneowledge of, our attitucdes tewards and cur relationships with
wildlife are many faccted. Our attitudes have been affected bv uls:ory,
by economics, religious and ethnic backgrounds, and tocay are being

dramatically affected by a conilict between urdban and rural understa

sf our natural worid.
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whal was our AmeTica like when the Zuropean expleorers and settlers
came? What wildlife wenders dicd thevy 227 Were the streams alive
with Zish and the nillsides ccvered with cdeer? Were there beaver in
every riverdctiom and bighorns onm every crag? The answers tc these
geestions may surprise vou.

Tnere ware certainly mere tuflzlo in America in 1600 than today--
cut wildlife tiologists tell us there are probably mo-re whitetailed
ceer.in America today than then, and certainly more ccyvotes. Qur history
books tell us that Pilgrims nearly starved at times. This would suggest
a scarcity of fish in the streams and of other wililife :n the ccastal
forests. There were beaver in the streams--the quest for beaver skins
led trappe tc 2xpiore most of the west, even such desert regions as
Arizona.

Scme species cf birds were more comzon--others have multiplied in
number as a result of man's activities, and still others, such as the

11

o}
sparrow and starling, were Lhtroducea by these settlers.

lewis and Clark, and other —:xplorers, recorded times when they
had to eat their horses and mules because wildlife was so scarce.

The answers to our cuestions are both ves and nc. Willlife was

lentiful and w11dlife was scarce. Ihe answer varies with the species

Today's thriving species are those which have adjusted to 1iving
with man. This gdaptation was usua:ly forced by man’s changes of the

land. When the change favored 2 species, that species prospered. Whexn
the changes did not favor a cpecies, that species adapted or passad out
of the picture.

The coyote, perhaps the most adapiadle animal in Arerica, srospersd
with man's changes of the landscase (in spite ¢l extensive efforts by
this same man to eliminate the coyote.) Today there are coyotzs in
nearly every state--in picneer days there were none eas: cf rhe Mississi oD

The passenger ou
flights, could not survi 2 rapi
farmland, znd vanis..ed “rom the skies.

There nave been many changes iz this land and its condition since
ttlement began. Thesez changes have had a dramatic impact upon our
?le;;zﬁ. Crasslonds wezc overgrazcd ool when fhic grasses were reptacec
by less desirable plants, so also were the wildlife species changed and
replaced. TForests were cut for their timber or to clear land fo- farming.
fush bottomlands were "cornec' or "cottoned" to death and our grandfathers



recognize
¢Z encless
unierstood thac

ource us<.

As man Toved westward, he hacked ocut a living
I his living was the meat and hides ané feathers

more important were the changes he made ne land--
farms an

aced o~

5

€
and swamps drained, as grasslands decazme Crv

b

as rivers were chncomneli 4, wildlife w-: éi

144}

-
Vo

_oday Aamerica I1s still witnessing a fantastic growth: massive
construction projecis, cgricultural expansion and increasing use of
ianc for homes, industry and © treation. Much of this has a drame
effect on wi c’*fe, far too oIten detrimental. 3But today, unlike
the past, there are xnowisdgeatle, concerned people trying to alle
anrd to mitigzate harm donme tfo wildlife and its habitat.

One of the basic principles of wildlife comservation is that
=ife is 2 product of i:ts habitat., Wildlife is a product of the land
and the ex.sting conditicns on that land. This understanding can
us to benefit wilclife in the future. You are able to control yo
enviromment with cleothing, air conditioning and piped-in water., You
can live anywhere in America. Tew wildlife species are sc adaptable:
wildlife depends upon 2 stable enviromment.

c
‘hese agenciles wer

a a s

e char h the care, pr anagement
of the wildlife rescurce. This was perhaps the first far-reac ing
action taken fowards the conservation of American wildlife. I+t ev
put prcfessional biclicgists and law cnfozcemen: people in a DOSLtion
protect the rescurce and search for the ecological facts needed to
perpetuacte wildiife as a valuable national resource.

[P¥]
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The hist 0% these agencies is one of evolution, from 2 pure

ective concept Zo complex management. Research, habitat

onmental study, education and management have been

d te prozcctive actien. The ch_dce has been from the politically

nted "geme warden' to tocdav s requirements for degrees in wildlife
or ecolocv--where agencies commonly have Ph.D.'s on their stafls,

1iZe marzzers and law enforcement specialists are university
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ild at. s cur human population occuvie re o
the land and ufilizes mere cf iis rescurces, we leave less land, less
water, and less plan:t rescurces for our wilidiliZe neightors.
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4L, Wildlife is a renewable resource.

5. Man has been an important factor affecting p
animal succession and b
These five concepts, and their understandings, contain the basic

< 2 b
knowiedge that is imperative Zfor us zall to have in reference o wild-
£ hal

life c-aservation, and wiidlife as a part of our environmment.

By making these concepts a part of your 1

lesscn plans and veur
students' understanding, vou can help to assure the Iuture coi wild-
iife and a better world

for wvour stude

1tS.
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GOALS

Ch
of natc

ldren should develop understanding of the tosi
e. They need to learn that things don't '"just h

1

tudents should be led to develop interests
carry over into leisure-time activities.

They should learn to appreciate alil
>e no concept of "good" or 'bad.

Students need to know that ... living thl s are interdepencent,
£

that there can be no isclation oI one frcam znother, nor from their
verv speciiic habitatis.

They neel to learn that people nave, ang must accast, Tasnenai-
Tilities To the matural werid.

ot
rt
3
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S ART A - 1 ——— 5 N - ey
Anc children must lzarn their own Importance--tha
a! tion anc with enviroumental probdlems.

The junior high schocl stucent should progress t
£, susteinec experiments, calculation c¢f re

2
beginnings oI an evaluative process.

s, beloved author o
udy cf nature 11 £

. s 11— . -
£21¢C, inotn uay L3S Nte]
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If it is 78 degrees, which kind of cricket is chir- ng?

At times cricket calling mav nct be reacdily availatle. Toy
mechanical Vclickers' often found in Crackerjack boues wmight be used
0 sirmulate the cricket's call.

What does this show abou: a cricket and his relationshic to his
enviromment? Is temperature a part cf environment? wnen his chirping
is slowed, are all his body functions reducec alsc? would ycou expec:
to find crickets in polar regions? wave

32 certain vou check femooralure whez: the cricket Ls--nmof where
woLw —av be listeninz Ircm.

Foove v Y % % % 0w % st % v %
Cncerstancings
A. Eavironment cotermines the kind of wildiife in & communitv.

The physical and climatic features of a given area, its elevaticn
rainfall and topography, plant cormunities, microclimates, the chemica
constituents of the suvil, the historical activity of fire, man's use

T abuse, glacial or volcanic action--212 of these things, and many
more, help to determine “he species and numbers of wildlife in a commu

A comprehensive descripticn of an eaviromment--here in
or in any part of the world--will predict specific Zypes of

.3 TATS £
wligliTe

America

resident

In a California desert w t ; in a similar Afric
desert zrea we would find a b e similar animal. The
grizzly bear of North America can be compared to the Zuropean brown
bear--each lives in a2 very comparable habditat.

Iz each case the comparative ecoiogical niche is Ziiled by 2
similar animal.

3. Zzch biome has a characteristic life.

The biome is the largest cemmunity unit which is convenient o
recognize. In a given blome the climax vegetation is the same--in
the grassland biome the ciimax vegetation is grass (perhaps varied
species of grass in different areas of the bicme, but grass as the
dominant plant.) In a chaparral biome, brush Is dominant and iz ths
coniferous Zorest, pines and firs are dominant soecies. The dominant
pl...t reflects the major aspect of climate and largely cdefermines the
hzbitat for wildlife.,

o) 5 -
O h a/d
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C. Everv habizat has a set czrrving capacitv.

izmitec :apacitles, just a
enced boundaries and c

The farm can procduce © o =anv bushels ¢ Sales of cotIon,

or units cf livestock, s s “llzaticn, more
water, mulching, etc. D emal: ba censtant.  And so
it is with any unit of habitat--it can produce orly so many nhorseilies,
fence lizards, bobolinks, catfish, red foxes or mocse. Habitat is the
kev to the populations of anv wildlife species. 7This nabitat has 2
carcving casacity wvarving irom day to cav, £ 1scn IO seascn, bul with
orecise : a7 any particular cime.
S. The five essentials of wildiife hebitas are: Zoou, water. shelter
or cover, space and the arrangement oI these elements In relation

It is easy to understand that wildlife needs focd and water and
shelter--but when we begin zo cdelfine these simple words in relation
tc various species, it becomes very comzlex and Izscinating. Tor ewamse

Cover or snelter means not onl
travel in, cover as shelzer fr
another for cold}, cover Zor s

s £

e tvpe Ior nct weather.
. ol el

natal activities and ccver Zor bedding.
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Uncderscanding the concept of
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If, in your communitv, we moved all bathrooms to the farthest
north edge of town, all Sedrooms fo the extreme south, 2ll grocery
stores to the next ccunt. o the east, and the water supply ten miles
west, now many pecple would continue tc live in your town? This is
how it works for wildlife as well.

I
{
B
i
!
{
!
. N )
<~ ; {
v 1 {
oA - i S
o2 p) , )
~ ; i i
N ~ N
~ T ,5 /‘,’—_fi } 3
t- . D
&‘Ci (‘.(,‘ IS b | f
0 LTy h',.,v‘\n “ 3 ! .l
- I ! . < N
-t‘:c\‘) g v % o3 { !
) <C /.—4 A T ! ¢ N
;/-/3 i - '{‘ | .
> oo S Dr N
ribution of focd and cover Is important. Ten acres of cover
surroundlng a field is more effective than a ten-acre square in one
cormer. This is also referred to as the concept oI edge effect. The
ecdges where cne bicme meets another is hahitat for more animals and
nmore species than either of the bilomes incividually.
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E. In any enviromment. onec component iike water. air, light, or feod
may become a limitinc factor. T.en thése, or obher ressurces, are
irn short suoplw-, or in excess to the tclerances of an organism,
they are saic to be "limitina factor:."

If a lake is muddied bv erosicn on the surrounding watershed, sun-
o b
iight can no longer penetrate the water. Without sunlight the micro-
5

scopic plants (primary producers) which live in the lake, cannot grow.
Without these plants the food chain of plankton-aquatic insect-mirmow-
large fish is broken. The limiting factor of the large fish populatizcn
then becomes the fcod supply, in this case the lack of minnows. 3But
indirectly, the lack of sunlight was the limiting factor. 3Because of
soil erosion there are no fish in the lake.

F. wildlife resources are limited in guantitv. gualityvy and distribution.
Wiilclife population levels are determired by the quality and
quantity of habitat. Some habita.. have a higher "carrving capacicy”
thar others and can support a higher density of animzls. For example:
there is more pronghorn "antelope) habit then in Arizona

, even though

a )

ancd consequentiy a larger total population of antelope
5 f gt <

ght be as high or higher in

"éensity" (proaghorn per scuare mile, mi
Arizorna.

Many rabbits will be found in an icezl habitat such as that
depicted below.

i

1
2
3

\"
\

Tc make 2 r=bbit happy. just give him
‘ood, nesting cover. winter protecton,
and predator escape thickewns. Hapryv
rzbbits mean mure rabbits.

< -
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G. Regulations, although desirzble for gzood wildlife conservation,
cannot substitute for good habpitat, or save a species whose habitat
has been depleted or destroved.

b

There is no substitute for good wildlife habitat.

Laws and regulations protecting wildlife are impertant and desir-
able, but will not produce wildlife. A refuge is of no value unless it
contains the five basic elements of habitat neeced by the species to be
protected,

The reduction or loss of a population is more guickly and ccmpletely
done by habitat destruction than bv any combinat:ion of hunting, poaching,
trapping or even deliberate vandalism. A species can only be preserved
and made tc prosper by preservation and improvement of its habitat.
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5

LIFE SZZCIES ARE INTERDEPENDENT WITH OVE ANOTHER

Here

Suggested activities:

AND WIT ™ THEIR ENVIRONMENTS

is 2 sample activity to use with the concept.

Science, Social Studies, Music

The Food Chain Came - The Web of Life

A game which demonstrates interdependence between livinz organisms

and their

Equirvment

environments.

needeG: a large ball of string or colored

Procecure:

Mzke

varn ané a small sign for each
participant.

a sign for each student. The signs can be simply lettered

or a project for your art class.

Each

sign should represent some element of the environment. Start

off by using the immediate neighborhood. Suggested signs could be:

sun, water, air,.soil, native plants--grasses, trees,

Lt=1=
bushes. Now add

s~me of man's plants such as corn, wheat, app-e trees; native animels--

herbivores, carnivores, omnivores, decomposers.

ACE domestic animals.

Make che

list fit vour communits, .

Seat the students in a tight cixrcle; give each student his sign.
Using an inguiry technique, start the flow of energy from the sun--
where cdoes it go and how? When the web is comole;e, talk about whax
aappens to the web when some:hing happens fo any unis. Add in vour cowm

oroblems~~a forest Zire,

Trv the “eb of Life iIn social studies by St
man-macde communitv: a
s grocery storc--whac

Use the web in music--ha

Zlood, drainage proJec_, etc.

ve vour students portray instruments -

o. How does ecch instrimen:t relate to the final sound?

-



Try different ecosvstems--deszzr.
veldt. There Is almost no end o

T . I - Ty~ - - I A o .y -3 e - ~
A, Living nings 1nfercninge @nETIV ang matter witn tre envirormen:
PR S
and With each otier.

-~ - o~

Thne essence of 1ife be~ins with

continued by the transference c¢i thig gnergy Ifrem sun fo
anima ..

This ccunecting of energy--organism to organism--2s called a

za s

"food chain." Each organism has i1ts own verv specific food chain

which may overlap that of other organisms. The interlocking patterm

of these food chains is sometimes called the "food web' or the 'web

or life." Through this fantastically complex web flows energy and maiter,
circulating from corganism to organism and from organism fo enviromment.

I. The comprahension of food chai-= and foo
i1d1l: caonservation and manas

Tust eat,

anc that macn
...

NER AR Yo et = -
tiving t fooc

chain of
Secomes

=z -t =z .
s <o ptops)]

} :;,-J:‘/C:")C‘\"’ Al

' ! .
; s f,— "
"t e ’
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C. Living thirngs
eb

e interrelated to each other as demonstrated bv
the food w 2

ar
of civen community.

We have learmed that each living thing has a food chain. Now we
rn that these food chains overlap and interconnect--that the
ail is eaten not only by the coyote, but by the owl, the snake,
cat, the hawk and others. The flying insect may be part of a
n for a sxink or a skunk, a sm e or & raccoon, a trout or
a sparrow hawk. Grass may be eaten by zodent, bird or tuffalo.

/

/?

\\/ —\:k%"";§;>
;Q\\:?y\_/@ o \;\,-.;;@;M
_:::::i\\i P \\//j:::’ \\\\

.7 \\

N
~
-~ PLANT
t

Z. ALl wiidlife have individual, specific livinz racuirements ve-s
zre intercdenendent with their enwironments.

Each species of wildlife--earthworm or eagle, chipmur’s, salemand:-

r elk--have specific needs, specifi

must have a specific moisture conten

conditions must exist fow tie eagle
or

r ct

T nest; groun

0
]
<
1)
i

i
k= t

c
S. & tramsifiona:i avail.a-
<

o the chipmunk's scurzving
bilicy from weoter to land and return are neces<ary o the salamancoar:
and the gray whale must seek warm lagoons in Mexice for calving and
oreedi~3. VUnless the specific needs are satisfied, these creatures
weuld not be present. These are only some of their involvemanis wish
cheir eavironment.
In turm, the earthwo nelzs ¢

.y

SETaLe e scil. 00X Ine mountain
lne growth CI ZTr&sseg--grasscs

[68]
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which hold moisture in the soil and
wildlife. Grass seeds provide food
may be eaten by the eagie. So, the
elk the eagle. All nature shows these

Z. Certain natural oprocesses. generally ccrurring as cveles (hvdrozen,
nltrogeﬂifc rbon, water), inrluence the interrzlazionshins of
livirg things and affezt the ohvsical world.

Sotn plants and deer receive water from, and lose
atwosphere. A deer may obtain needed moisture from its
and its body discharges of moisture may be used by anot

ts food zare only
ust cne relatiomnship

tion of the cycle,
roy plants .nd even crown

These interrelationshir - between a deer and I
details in the natural water cycle, ané this i

Aaffected by one natural trocess. ot
aater mav erode a hillside, uprool and des
the ceer.

¥}

g,) the crganism responds bV Mc*‘eas.nD grow
X d most commonly, bv in reasecd reproduction. I
a ceterioratkng avironment
e e

& recduced reproductiv

the or_anism shows stress, starvation, and

ncial.

Cn a good browse range, a mature =ule cdeer dece will annually
procuce two fawns, and these fawns will have 2 zood chance oI survival.
Cn a poor, or cvergrazed ranze, this doe may give tirth to onlv &z szingle
fawm whese chancés of reaching Taturitv are siim.

Scz

2
when water c,
f£ish have toc much pasticile deposized
birds' eggs may not natch.,  Zither wanr,
recduced., These Iish-coting wzieriinds
inssas.

[
oy

(O

O\



o

pending

')
(4

U
|
|

Iy

4
a

U

Y

it

Tmzv bene

ore

oT

9]
ol

ot
U
n}
f.
A
el

rd
e

A

wn
Q
1> i
ed o]
o~

)
[« [
Y] O
"l
) :
o Q
b 38

W
M
e
0)
a
"
. N
(A LS
ViG] Y]
(.0 L
Iy
[{V Y]
oo i
(U] Q
o N
1

om
~ -
-
)

>
-~
)

.

acerns
-

y———

autu

ks bs

el

w

Y

C

S

azure,

LT ET

oMo~
wavs.

re anc

ine

~

e

em.cnies a

-

[ ]

oL
OL 1
[SM T B )]

LM RH
JLLba v )
O O f

2 0 vy
V]

S

ntro

Co

| X R VS
o O
[ I
Y
O bt
(ST S I
I X il
O b
v W

ntal

=

[
LT CTTEnR L

jofe)

WIOITCTUL

s

~ e n

v

e v

N v

R

ehalel

[

Y -l

i

O

Aruitoxt provided by Eic:

E



O

ERIC

Aruitoxt provided by Eic:

called the deser: -upiish. This Is the on
particular f£ish In \rizcna, ant 2ernaps an
Introccduced another sxmall fish, Ihe western
The shiner is larger, 2 more zcotive compet
and might well have supplanted the endange
it out. Quitobaguite nhad to Se drained an
ing shiners in crder tc preserve .he endan
an exotic scecies encangered the native s§D

Some lakes have excelle :
1ife, but the nex:t step up Ine : : (whi : : > is Inaceg .

There are no small native I

Tisheries biclogists {(afzer careful inmvestigatlon
sometizaes introduce a small fish such as the threaciin s
The shzd is a small, silverr fish which is wvery prolific s
mere than four or five inches in length. The icez is Zo complzie (he
food chain of the black bass, & species much desired by Iisnermen. 3eass
with this additicn to the i 2 grow:sh trTemendcusiv. Year-
old bass averaged about three-cu né before the intrcoivcticn
of shad t: the studiec lake: evr shad were Inzroducszd
neavlv cdoubled In weight.
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o mem mmnemmem e on
Sl i e I =
et e mam Lmmmag iam mmmen Do ARG
NILZLITE TIEULATIONE AT THEZTR DT TREOWMENTS
o ATAm G ame A M T T war A aaTm Aot
ARSE NCOT STATIC ZU7T 1FZ TN ONSTANT TZANCZ
Tz Is & Icouse wiih Thils coozecs
.. - ~ I, S T AT s~ Lo~ -
:w.gg:S-eC alITirLTve >CLEeETlT. AT
UT ozUT o TiczTuTis o7 TiTds to o Lndizziz lazes wonan
‘vz
.-~ R,
> -3
e he b z & Hi
Zocé or for 7 Would thet Incod
- £ PR A o - - = <
cirmes of the vear? Are changes 2
3 2
& - W e A Ay - _—r A -0
Are these habitat changes seasonal’
VP - RN 4 . Pa A -~ ~— .. =T o AT -~
YaxXe & glTEIIloek T oo S sScel &7l > Ch2e J.&ss.
% x % N e LT

—lant cr animal bv

’n species compcecsition.

When plant succession begins in a burned-cver Iolest, poant rep.zces
olznt--grasses and weeds change t¢ brush, to birch or aspen, Lo pine oY
fir or hardwoods--depending upen location. As piant succession cccurs,
there is a parallel succession cf arnimal life--mice end goohers to deer,
to sguirrel. 1Insects and birds are z part of the paltern--grasshoppers
and horned larks in the grass, certain beecies and bush tits in the
brushlands, tent caterpillars and woodpeckers in the tlrches znd hark

!

beetler and jays in the climex forest.

These are simple cxamples. The presence oI eacx ol these animal
species also helps establish z habitat Ior a precatory specias wi
depends upon them, in part, fcr Its livelihocod.
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&30
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TZARS
2. Living things tend to sroduce mere of themsslives thaen
can SudpCri.
The reproducttive capacity of wildlife = completely astonishing.
The fact that one pair of quail, if entirel:- samolested im an "ideal”
environment, could become 1,024 quail in thr .. years--or chat a pair
~f D*Oﬁgho:: antelcpe, in spite oI breedinr . alv once a vear anc
averaging less than twe fawns, could increasc to Zen antelope by the
ené of the third vear--is rather startling. & mature female black
bass mar lav over 20,000 egzs in one year. - mourning dove mav lay
only twc 2ggs per nesting, bui mav nest three times in a summer breedinz
: ct £ c

The renrocu ts

Creatures which are heavily preyec
are more prolific
which presupposes some

~oomn,

o zené to

than others. Prev <or.cies have
natural means tc Cispose cf

is legendary.

uicd zoon iaundate
the southern woodiand

-

il

-
i
a.is

things, this mass procuct
repress tols increase.
like the cottontail rabbi
high breeding potenti

the surpliusage.
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FTactors cf pnrelztion,
ity of Zcod, nabditat d
on alil extract a heavy

1 to control

[Yaeicd

—\
/\‘C ‘\\‘\ L

_D excess animealis are
wiil pare them down to fit ... :he

StX RATIO 'S

n, Clsease, ac

and the encroe
this production.
rritory. to 'own'

increase can ©

zortalicy which ¢

& talene -~ .
net Exen L., nanire

~.MOST EVEN,

A\
3
O

O/CZ OF LoCKs ARE MARYESTED
=

2

~
SEX RETIO AFTER SDasol e

:\\

Zere is a sample activity to use

Suggested activity:

Mathematics
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Ten milllcon ducxks zre nesting I1n ceniral Canzca. They tegin
tneir winter migration to the south. Th:anty percent go via the Paciiic
Tivwav, twenty-Zive percent vie the Atlantic Flyway, Iorty-five percer:
go down the issisyipo: Flyway 2nd ten percent ere scztiered. How zmany

- ' —
o2 2 ¢f those using the flvway in which wour state Lies zo
throuzh your state, How many cucks migrafe through vour state!
a T o ! 3 LY M Ve e - - -~ LI .
0f the ducks passing through vour state, cne jercent are harvested
K T T ey e m e iaAT - T m e - o T o 3 e % e
v hunters. How many cucks ére haTves:ted Is the hunter harvest
encangeving the cuck resource’

“ncerstandinzs:

2 Ze 13 cgnsicered to ce a2 Tullc Téesource.

Wildlife, by law, is property of the ''state” which, c¢Z course,
zeans that it belongs to the people. This originates with the consti-
tution and ''states' rights' where states were given jurisdiction over
wildlife, ewcept migratcry species such as waterfewl., Mio texy bixds
are regulated by treaties with Canada and Mexico. E g the state
has control within bouncaries set up by the treaty. te can.b=
more Testrictive than the treatv, but nct less restric .

Here in America, wildlife was made the property of the ‘several
states' in contrast fo the laws of Zurope where wildlife was the
oropertv of &f lers, and common pecple could not hunt or Iish.

« ifz is not immortal and cannot be stockpiled--nor are =11
wildlife resources equally abundant.

1
tential to reproduce. A rule of
: a

a d ot
—3 N 1" .. .

pole] thumb could be ''the Larger the

animal, the lconger the life gpan and the smaller the reproductive

ca itv--the smaller the animazl. the shorter the life span and the

(L)

VKAV
e 0

anima
er the reproductive ability.’

[0,
H

In smaller animals there is an annual cycle of increase and Icss
which we call the '"annual turnover." 1In birds, like guail, this
population may increase 250% during sprin: and summer, and decrease
to the original numbers by the end of the following winter. January
may show 300 birds, July a thousand, and the fcllowing Januery 300
again. A high production rate always indicates a high mortality.

23
3<
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e

4]

These wiidlife resources
.

2f habizat for that speciiic speci
pozuiations cf katydids and wmacker polelu
laticns of sazlamzncders or sea coOws.

A renewable resource can be managed to extend its values
the harvest of some spnecies 0f wiiclife can bHe an impnortan
of this manazement.

t of timber on a well-managed forest, trees are cut
* - 1

c?
and made into lumber, paper and other products. New trees are replanted
to reforest the area--to be harvested at some future time.

1

This same concept of management Is &
ife Is renewable and czn be uszi wit]
Tz the resource.

[

e 0f the wildlif
]

Wi
- < N -
out cestructl

k3
P
‘l
)—.‘
U‘u

Large uerbivores (deer, elk, moose, etc.) have the capacity to
strev their own habiltat when populations increase bevond the carrying

capacity of the range. an, having remowvaed the grizzly, the wolil,

and reduced cougar numbers, must now take the place of these predators

and remove an annual surplus in order to prevent this destruction.

Animal numbers czan increase rapidly on 2 good hatit

1 , but the habitat,
once camaged. is slow to recover.

Small gzame. zuch as guail, theasants and rabkils, nhave a tramendous
reproductive Do sential--and an ecualiiv large annual mortality. Man czn
well afford to harvest a share of this annual =mortality rather than
letting disease, starvation, accidents. etc. take their teli. Again,
man inserts himself into the scheme of things and takes a share.

It {s necesdary to haxvcst Liz game in order to protect habitat,
but is is also desirable because cI man's benefits frcm the harvest.
ith smaller game, the harvest is not necessary, but is desirable
and the small game is a valuable resource. Equally important, monies
from hunting fees pay for the management and or T ild-

iife species--even unhunted species. .z2rvesting does no more than
utilize a part of the annual .urplus--a surplus that will not survive
whether hunted or not.
%: £
ks

D. XNoa-consumptive use cof our wildlife resource is advocated bv scme

groups.

There are ceonle who object to the killi-nz of aav animal. Thev

oppose hunting as an element of wildlife rescurce management. Their
objectives are pnilosophical; they feel that because man no longer

2% 3
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The protection and manegement of wildlife in Americe Is the
responsibility of the state game and fish departments, cr departments
oI natural resources and the United States rish and Wildlife Service.

, & large portion of zon
£ 1

es usec to manage, protect,
_fe come direc T <

er and tog

ing goods, and the fines

e research into wildliZe
ction of 2ll wildliZe
preservation, reclamation
on educaticn and

t
wildlife ceonservation werk

conserve cor hben
fisherman. =i

In mcst state
el
bl

8}

L]
(rot just the hunted or fished for speci
and improvement cof habitaer, wildlife con
reintroduction oI spe : L1
accomplished.

g

. - A R Y S I .- '~ L PR P S
CSUE iy W2 CONSIElT C[onal LhgTe &are Z.ve 2&s.c stéeos ©c <omis
PR —
vL.Cllle management. Laese are

inventory - an understanding of wha:t species are in the
o o o .

land unit being considered and why they are
there (hadbitat evaluation).

Census.- scme cdetermination of numbers in the sopulation

{hcw many eagles are there?).

Yield cetermination - how much 1s produced, what is the
productive capacity of the area Ifor each species?

Diagnosis or Interpretation of these factors - a careful
evaluation of the resource and its cotent’ al.

~

ontrolice and Maniasuwlatrion ¢f the rorcourcae - thiz couwld bz
total protection for an endangerec species.
very limited harwvest on a small population,
cr an intensive recuction of a herdé that
threatens its own habitat. Cecntro: and
manipulation would also inclucde activities
to improve habitat for species.

These are thie basic concepts, but wildiife management is much more
complex than these simple statements.

25
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CENSGS AND VIELD —
THEN DIAGNOSIS Alp
INTERPRETATION

(AVENTORY — THeN
DIAGNDSIS AND
INTERPRETAITION,

e wd T

woor

CONTROLS AND .

MANIPCLATION

x

e

%

z

// ) — . —_

BASIC CONCEPT #3

MAN IS, AND HAS ZEDN. AN ITMPORTANT FACTOR

AZTECTING PLaANT AND ANIMAL SUCCESSICN

AND ENVIRCONMENTAL 2PROCESSES

Here is a sample activity to use with the cconcept.
Suggestec activity: Science

* % %* * % £ *x * * % % * * %
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csing gallon  ars Zfor agquariuos, gach
{1f chiorinated allow to se:s overnigatl. Add a
using clean sanc fo anchor the plant.
Use as many iars as possitle sc as to allow the widest scope cf
~iternatives, ?Place one smzll fish in each jar. innows can te obizine
reascnably ‘*o‘ fiszing bait dealers. GCupples are also cormon and
easily obtain=d.

Now introdu
such. as soil

soap, sewage
stick'"--a piece of

pollutant material.

ce various pollutants to your little ''ecosystems.
great variety of materials can be considered natural pollutants
1L or ash (as from a forest fire), and of course many of
man's pollutants such as herbicides, pesticides, oil, detergents,
etc. Many items can be introduced by using a "di:
cardboard lightly sprayed or painted with :zh
Immerse the stick in the water for only a few
Various materials can be used incdividuallv or in concer:.

seconds,
Variec amounts may

alsc be iatrocduced.

The important feature of this activity is of ccurse the extensive
recordings made of the experiment--how much? how lomng? what effects?
what spzcles? different effects on other species, etc. 3e sure to
<eep one =¢-arium uncontaminated as a control. It is zlsc rececrmended
that wher a .ish is clearly suffering in his poliuted enviromment he
be moved tC ot unceontaminated aquarium Ior recovers

¥ X % % % ¥ % % % x % * * %
Understandinzs: |
4. Increasing human populations and I Tegulire space ano

activi

ties often

- -
cO 1l

inimical

We are all familiar with the predictions

have seen and felt

~—
[

The greate
wide,
highway is built,

or when crops replace virgin

& freeway occupies
than the acreage is the

separate the water

eliminate the entire square mile as

species.

O

ERIC

Aruitoxt provided by Eic:

us have not recognized the tremendous effect this
through the destruct

st threat te wildlife,
is man's activity in development.

Look back at the dizjram ia Concept #1 D.

the dramatic increases 211

over
has on

ion, alteration and division oi wilc 7%

America bu: vrorlé-
city expnds, w

not onl:-
“hen =

when forests are logged, when Lives-sck is gra:ed,
land, wildlife "5 vit 11 affecte:
20-30 acres of lanc per mile, “ut w._.e Important
division of that piece of land. _his may

from the food or shelter for a species, andé so may
usable habitat fer that particular

Imagine a highway
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are decrzused =7 manv of man’

s actis

1z s umthinking and

overgrazing, C
claced housin
to Caxage

a, ooo* fa .ing techniques, =i
is endless. :
this degree.

om M O

When a highwav is bullt, it is commonly builit the shors
economical way. >any times this unne:essa*a-y destrovs wilc
nabitat There 1s more than the sh V**:ess of the rcad ancé t
cf the momen: Yo be considered. Today's savings of cdollars
tczorrow s loss of & valued rescurce.

When man farms
insects, so he ap
organism they cont
this problem and
te developed that are le

ccntrols csn be sougho.

In Zuveope strip mining is done, dut with careful arttent
Teturning tixe land to its abilitv tc oroduce other values wh
mining 1s completed. Cwvergrazing can te prevented by carefu
salancing livestocx (and wildlife) numbers against the plant
tivity of the ramge. Roads and highwavs can be desizned to
cisruptive eifect upon the countryside. 2Pocr farminz techni
be Improved and subdivisions can be plac~d on lesser vaive 1

«

Some of these

econcomy
r a2

things will cost vou 2né me & 1it:le more money
but it will give us, and our grandchildren, and wilcdlife a bett
envircnment. We cannot aiford act tc pav these incra2ascd costs

of ex15t1 ggnabi

T.e basic key to greater wildlife numbers is

H

.

habitat, the improvement of cxisting habitat, e creati
habitat. Improvements might be: reseeding, develcoment of
sources, manipulation of plart species, reduction of competi
(feral burrecs or livesteck), controi of disease, establishme
refuges for endangered speciecs and resting areas for migrati
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i
menl, and the Interrelationships within i

..... iz, ther wch we cc undear
gtand. Wwe now and unders:zand enough o Te able to substantially red
cze hadbltat and environmental destruciicn we are doing and have alirv
dene. And we know enough o prevent or mitigate much funure demaze.

Man has produced the tcols of destruction: the bulldlczer, the
cragline, the dredge--and these sams tcols can be the tocls of recla-
=aticn and repa:x. Tcols that cen drain 2 marsh or level 2 mountain
cgn prevent ercslc: or roslalm a sryip-mined landscane

sing knowledge and his capaci:iv
tnd nim allows him ¢ change his
Ze must accept the risk of such

nese acticns must te limited anc

3

r DOSsible conseguences.
environment must be eval
e

areful consideration of th

)
r
0 M <
(e ¢]
1}
o o
>y
n,

Q
3]
4]
1)
[}

7. valucble American

¥an's relationshins to ..1di:. e have changed over the centuries,
i T not his dependernt neir wvelue:s. A deer cor a beaver was
¢ e an imporfant nis way oI life; now they contribute fo
2wl Eiber as z sc rtance. Racreation has become the mzjor

ason for nuntinz ar ng--although wildiife as a fcod is still

caerisied, Yan's upon wilcdiiZe has not changed. He still
needs the spiders insects, the pellinating activities ¢
Sutterflies and ec rodent confrol work cf the bullsnake, the
32ed scaccevring of pernaps even the rooting oI the collarea
veccary, cisturbi and zllowing percclaticn of scarce rain
and assisting fae o seeds. The earthworm, the dung beetl
e wC - lpecker and ter ant all play important parts in man'
~yIiroument.

Mapking 7 Imsyrel the coler, grace and unicueness of wild._

30 3&
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e

arvironmental dec on

S
“he environment lies w
a

n¢ the nation.

(2]
.

1, }J.

t
Hh

completely destroying the
and being alsn the onl
repairing i:,.

he «Olid in whic., he lives.

lem Is man's explodin~
entu roox fc* all gufficic.c
eecs and plentv of space ané resources left for
$§ Increasing cdemands for Tesources severely
tat, <:priving animals of Zood, water and shelter,
Z pollution ~ver the earth. All this makes i
it Zor wildlife o presper, or even to survive
smcuid be that man must reduce his own numbers
1y with the limits of his existing habitar.
can Sest te achieved ¢ an underscocked habitat.

A land ethic must beccrme 2
we must learn to realize that 1
it, is not ours :a
ST recogr.ilze
are only 3urs

by 2Tmpo

- ~ye - - 3

in cuantity and ¢z
1t wil.l Decgcme woal

zation.
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coniferous [(ko-'nif-e-

f organisms, plant and animal, each cccupyv-
~1 N - T -

b
ing a cotmon

ers Lo ccme-bearing; fores:t

is one cocumrosed of rs, OI spruces.

conservation--wiidlife -- The cemsexrvaticn of a renewable resource reccg-
nizes that the resource replenishes itself periodicallyv, and that
surpluses occur for short periods. These surpluses may be used
o} a: t b our

consumer -- The £first part cf an ecosystem is the nonliving substance:
the second part zcnsists of those organisms which are called
"producers’ or fcocd makers; part three of this svstem is called
:be "con wmer'' because utili r its fcoc.

o e S,
de cencealment, slaeping, feed

(TGt A
. Ce=xC

~ e

ccad orga
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c2cological niche ('nich) -- That special place in a
a given organism. where an crzanism _ives, where
here i1t seeks shelitfer., Wh: are 3 :

ecclozv (i-'kal-e-ie) -- The study of the relation of
cf organisms to their environmens: cor the science
tions bdetwegen living corganisms and their ezmvironme.

5 HERVEES

-~ -y

¢ Incluces

ALVINE &nC TONLIVLIng Dart

adge elfect -- The tendency of wildlife to concentraze at
adjacent vegezative or lanc-use tvpes. Where deer,
cantrate in an area where drush land and meadowland
che extra fcod and sheltzer provided Ty the edge.

Z na
rocduce 2 <table systen in which the
=)

encangared -- An Tendangerec” spacies is ome which isg in
clon tnvcugnout all or a significant portion of its
threatznecd specias Is cme that is likelv sc become
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f00d web -- Food chains (ses above) are not isol
interconnected with one ancther. This interl
calied the foocd wab.

= > T 11 & SA~T - - - S ~7 e T oA ~—rr Y . R
Zorbs -- In wildlife usage Zorbs are weel:s and herbs: low-growing annual
a1t ke . 1A 7 - £ . TIET4 T
or perennlial herbacecus plants. 4an Important part oI wilclife

callied

Zichens ('li-kern) --

relationshio
{(See zutuali

R ] PP
.-Zlling Zacoors
any anital.

anita.,
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microorganism ('mi-kro-‘or-ge-'niz-em) -- An
size. Able to be seen only Lnrough a mi

b
3

ism microscopic in
ope.

ildlife, birds or other animals which make annual migra-

—
e great distances or very short distances, depending oo

migratory -- In

tions; mav

U £

t} -- To meke up for; to substitute some benefit for

11

uiching -- To add materials to soil in order to protect from cold, to
reduce evaporation, to control weeds, or to enrich the soil.

Common materials could be sawdust, bark, leaves, cotton .inters,
etc.

-

mutualism (myuch-e-we-'liz-em) close association between two differ-
ent species whereby each species derives some benefit. The vucca
plant and the yucca moth each benefit from their relationshio.

natal -- Related to birth or being bern.
niche -- See ecclogical niche.

nccturnal {(nak-'term-el) -- Active Dy nignt:; the ocposite of diurmal.

nonrenewable resource -- Those resources wnich are nonliving--soil,
minerals, water, and air; rescurces which do not *eoe erate themx-

selves.

comivore -- An animal which eats both plant and animel material.

parasitic -- Tc De a.parasite on; mistletoe is a parasite growing on

trees--1t is parasitic.
iankton -- These crgzuznisms suspen in an aguatic habitat which control

their own movenments. ;yuaiﬁy micrescopic, zné include bacteria,
algae, protozoans, rotifers, larvae, and small crustaceans.
Phytoplankton are the plant plankton; zcoplankton are the animal
species.

oiant commmunities -- An association of plants, each occupving a certain
position c¢r ecological niche, inhabiting a2 common environment, and
interacting with eacn other. Dominant plants usually define the
cocmzenity; I.e., a spruce-fir community.

oredaceous -~ A predacecus animal Is z predator whe xills and ezts other
animals,

oredation -- The act of preving upon.

Drecater -- an animal that kills and eats other animals.

precatory -- Predator--an animal that kills and eats orther anirals.




crey -- Animals cthat are kilied and eaten by other animals.

primary producers -- Creen plants which are able to manufacture focd froxz
imple organic substances.

pronghorn -- The prenghorn, antilocapra americanus, is the croper name
for the Americar antelope. Not 2 true antelope, tut the only member
t iy

: The geographic aresz
b) An area grazed by liv

ource -- Living resources, sSuch as dlants and animals, which

s
the capac.cy te renew themselves,

a
scavengers {'skav-en-jer) -- An corganism th i = refuss

a
cr tarricn. A rovote is & part-zTime scaven
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speci

static

stewa

es -- 4 populatfion of individuals that are more or less alike, and
that are z2ble to breed and produce fer:tiie offscring under natural
conditions. 4 categorv of biological classification izmediately

below the genus or subgenus.

Y rt

-
-

Pt

Kare

change, usually used iIn reference o a popula-
icn of habitat.

cr

-- Show
0 I

ng le
a Pt

O i
r).
,J-

con

rdship -- The concept of land respons it
land but are maragers of the resource and re
t d

cr
TR

m oo o
v r
o)

generations for the condition of

el

o]

s}
o n P

IS
A
[

'3 O
"

f
3

s -- Usually thoug as z physical factor that applies to
de;rlmeqtal pres an organi population rought
T

v
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50
5
by
o
1]
U
r
o m

'y »n O
b
0]
[#

" b

itor~ -- The concevnt of 'ownership,'” or dcminance over & unit of
rabi IédliZe are ferritorizl, Best knowx

t. Many species of wi
rtain birds and wolive:.

—~—
ot
.
-~ < ., _ N YTt v -~ Pagies 3 - gy PN
crmin (‘ver-men) -- llowious cor offensive animals. Animals that are
A K S - 1A & . - : - TN - -
ungesiradle to scme e~legment of our scclietv. The term has bern
aoppliec to b -ions, 2tc. Usuallyv used by
someone wi ~ogica. attituce,
e Mamal? ~AZ Tt ~v-——e memA Taereal
Capable c°I .lving, growing, anc develooing.
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SUGGESTIONS AND

ART

MAKE A BIRD TREZ

Bring in = dried branch: cheo
branch can be hung on the wal
side down from the ceiling.
hang on the tree.
make them hang well.
dimensional ones. 3irds coul
covered with coiored tissue.

written on their hatitats and

to go in the tree.
(Concept 14)

WEAT IS IT?

Collect large pictures of ani

the one feature for each animzal

adaptation--webted feet for a
raccoon. - Place a piece of op
a window which exposes the sp
identify animals from their s
animal lives, how It is adapt

it? Where does it iive? How

wWhat part is showing? e:zcz.

{Concepts 2D, 2%)

Using cravon rudhings, spatte:
collection of imarzs cf vario
which are focds for specific

in the Zisplav. Complete the
cut-out pictures of the anima
{Cenceps 24) (

Chtain several sma: whole £
Sme”l fish such as bluegill o
colcd until ready Icr use. Ge
disturk the scales or fins,

need wCrx only on one sice of

¢Sing &Cryilc zalntis anae o wi
IZsn--—C2axing Ccare o toucn ev
b == < 3 T I Se o~
COo.0Tr 0II oI tne eve. LIl C
&1

ACTTIVITIES

se an interesting one, of good size. 1
1, "planted” in a contziner, or hung uc-
Have children draw, or cut out, birds o

Birc pictures srnould be mounted on heavier paper to
Birdhouses can also be added, perhaps three-

d also be modeled from st r-ofoanm and
Birds can be identified and reports

habits. Children can also build nests
(Primarv, Intermediate)
nzls, cardboard. Select

that is speci
duck, antlers £ r, '"hands' cf a
ague paper over the dicture znd culb o-
ecial feature. Have children trvy to
pecial features. Talk a-out where the
ed for that place. Ques.ions: Wnat is

~

can you tell the kind of place It Lives?

Mount o ligh
1 s clearlv an
e

{Intermediate)

r prints, or clay Impressions, make a
us plants. Mzake a displav of plants,
animals. Include the animal's picture

display with drawings, photographs, or
1's habitat.
Intermediate, Junior digh, High School}
ish with scales, fins, and heads intac:t.
r crappie are excellent. XKeep the fisn
ncly wash and drv the Iish Hus do not
Sor fish with hair sprav. {You

h
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Lay a trial sheet of paper on top of the fish and nold in place with
one hand. Press down gently, but firmly, on the paper with the other

hand--head, body, tail, and fins. Trv not to let your paper slip.
Lift paper ca*e ullv to see how the print looks. If vou used tco
much paint the print will be a blob. 1If too dry, the print will be

faint. Use paper towels for trial printing. For finisihed products
use rice paper or o:ther soft papers. Cloth can also make an inter-
esting hanging.

(Concept 14, 13) {Intermediate, Junior High)

ANIMAL TRACKS

Animal tracks are sometimes hard to obtain for the city schock
class. Here is a wa. track casts can be made without leaving the
classroom:

a. btook ¢n animal tracks (suggest Felerson futle ¢
Tracks by Murie)
t. 2 or 3 pounds of modeliny clay

~
d
. several empty milk cartons (guart size)

c

¢, 10 pounds Dlas er o

e. gallon can for mixing

I3 a cheTlAarr mavw feeenin Aacm s AT e A PR Sy S S
- . m Salmialn DUNA (9wl G0 @ weaialc Dueny GppLoVeibaa LT ey

10" x 16" x 2')

Flatten out clavr 'n the shallow box. Fill the box arproximatelw one
inch Ceep anc smooth surface. With & shar; penci” | wvery lightly craw
zrack on surface of ci (Can life-size or w..atever proportion
you desire, Dog or : used.) With fingers zrnd

»lunt obiects, Impress the clav

into one-inch strips {Zorming zpproxi-

Place one of these sguares arowundi the

a ¥ )

e Ci 2

T Texr ci
Idal - M ol [ ~ b Teiem S LTS AT
weoncepts La, Loy ~nfeTmedlate, CUnLOT HIgng
TANATY AATY N T Tl
PARNES U, LRV U SO -_4._‘5
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ENGLISH

[39]
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ii.~. ZCh
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7 Y.
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snare, Or
N . . .
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species. ~oan vou ?

(Concepts 31, , 525 cT Zigh, Tigh Scheol)
3URREC -- 3TRALD!

7.2 Grand Canven Naticnal Pari has determined that there are zcc zmany
©oi1d" burros In the park., Soz ur a sizmulation game Hased on the
coniroversy arcused bDv the Park " _Ivige plans, Research the avail--
gble information (check to see 17 vour informaticn is based or facts
cf burro ecology or on senziment). Have children role-plav the par:ts
oI parx superintendent, park rangars znd 2iolezists. college profes-~
scrs, wildlife biclogrsts, conservaticnists, and vcthars involved in
the ccntroversy.

(Concept 1C, 1T (High School)
LIBRARY

Zave siucents choose hocks frox the bibliography at ¢ 2 end of this
section ¢l the juicde. Have ztheii write reporis on these wildlife
Dooks, Or give oral reports “-iore the class. Have the class discuss
t. e Teport. What were the basic things learned z5nut the animal?

Did you aliready know some of this? Do vou agree with the author's
interpretati~nt 20 vou ballave whar vou read? Discuss.

{Conmcept 14, 1E» (Jumicr High, Hizh School)
TAGLI-TURXTY ZEIRATE

Benjaxmin Franklin proposed that zhe wild turkev should he the
national zird. Others supporzad the bald eagle. ilave students read
about both sjpecies .~< conducs a dedbaze on tnis st jecs. Which bird
should e our natlicna. :

‘No Concesti) High, Bigh School)

O3ITTAR

N
<
(D

D
& o<
o

wild

zracg:

Tm -

clec {(siedze

5 -~ - < - S

orzastec CziTa!l;

Altermatives:

. ATLZE rews TLCTrLes zolut wilcdllft 2DTeninzgs,

-~ T Tem T e ~—m = A - ~ R = Py - . —
— ~Z2C02 272 TZ27@ I200rC TEcil Irzadcas:s 0L Tnese news texs,
- - J —— A —— Fm T~ T A . K e AT .Y~ Z -

> wIlT2 Talll (CTmeTliEalS ICT & varielv oI wil,C_lZe scecles.,
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Mazgure the track of 2
= -1 - ~— o~
Icot’s next Track.

& varleIiw O:Z

should give

o hii4 - - .-w
or runningz?  How mans

" =
TTacks per minute, RO
Graph and/or chart th
“0 tracks of your sch
Concepts 1A, 13, 220

north Tim of the Crand (-avon
tains 15,717 zcres; Hcuseroc:

grasslands, a
takes 277 acres of this qual:_.
many buffalo can 1live on the :

buffalo corns
year. How
on Houserock

)

(W

unes about 35 pounds of
auch does a buffale eat

Ranch ezt in a dav?

o
m

wn
Byt
fu
55

»

3
v ~! n.
P
GgQ O Wn
1]
o]

B

[o)

rHh

rear?  How nuch do the

ard ane or the

agstaii, con-
. How manv square

anges are sagebrusn-

an annual hasis, it
*o sucport cne buffalo. how
Ravmond Ranch? Iach
food per dav, 365 davs per

R JPRu

How about Ravmond Ranch
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av, c
’ -a " R - —e AT s . N
{Concenzz .C, 1Z, 24&; Intermendlate, Junlcr Zizhy
Ay TAm e i
PONANPER BN BE Yo e DN
A7 over the ceseri zreas C©I tha wesZ, wilicllle agancles nave Tul-t
T 2 - 3 Aem S AT o < "~ R -] - < >4 r=4
waterholes Icor decert animels. Um2 oI the aninals most In neac oI
4 3 B N - o - m \ K 1 - ——— -
such water 1s the Deserl bighern sheep. During the ncttest surmmer
- - . .. ) -
ntns z e sheep, and lamess com2 ©o water gilmest dailvw,
{ CITies 0 not Come te wailer IOr neEr.l a weal ac
-~ ~ - - fay - ~——
v tvavel 20 miles :tc warer., So, iI the rams
o ¥ - 3 - <t SRS EQ TSRS S P=givs
wacteIl, theyv nhave aireacly travesed ov Tilles ITOom
= b [ - - . mrracs 3 t - -
miles per cav coring the weex awav-—that's azou:
1 Se - 1 3 -~ 3 -y -
between cdrinks., The rams are belileved to <rinx

a2 st e z Zor
i X = - T T S -
ewec, and 7 lambs for the months oI Jume, July, and Augus:s
’m BN 7 e v o Teem T o I
<\uOnC8§‘z’: -, Lncermedrlace SLATLSY

T ing a :
Sorns (in activity D), how much larger would the waterhole have to hel
Zf nhe was only one ¢of 2 herd of 18, how much water woulid the herd need
ver dzv, and for the three summer months? Do wou think this competi-

tlon petween TUTICS and 21ign0rns CoulLd fellTme & seTIous SITuatlion Lo

dry vears?

nz up to 40 percent oI his

find out wha: cne weizhs.

ume.  How many centiiigers
r? here does & tortoise
hat he ccasumes.) Mora

and then drving them

u nzlly get most of his water?
-roblems could be made bv weig!
2 determine percentage oI wa
(c

Concepts 1A, 1D)
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2. Fow manv deer can e supporzed on fthe zrees shown?  {(Conversico
factor: cne acre = 10 sguare chains.;

2. How could vetetation o2 manipulated 1I vour goel was tc increase
the deer pepulation?

3. What percentage o this d=er habitat would e lost 1f the promesed
freewayv Is bullz? Heow many less deer would there bHe on the area?

L. If the ceer need brush, m2acow, and forast vegeta:cion, how zanv
deer can live east of the Ireewav? What percentzge of the tctzl
herd would the Ireeway eliminate?

w

would Se lost if summer
1 0f the forest? How manv
sumner home development?

. vhet percentage of thic deer habita
homes were built removing one- e' t
deer would be eliminated ty th

§. What vegetative changes would occur 1f the timber was harvested
by clear-cutting? Partizl cutting? What effects would these
vegetative changes have on the total deer herd?

/. 1f you were a Forest Ranger, managing the forest for tizber pro-
duction, and the cdeer herd increased, what effect might this
have on new tree seedlings? What action would vou recommend?

8. If the freewav was built, the summer homes developed, and the
forest partially cut, how big could the deer herd be? Wwhat is
the percentage of reduction?

(C.cepts 1C, 3B, 54, 53) (Ccaior High)
HCW MANYY .

Forest soils ‘are alive with tinv soil animals such as mites and earch-
worms. Studies have shown as many as 9936 =may be fcuné in one sguare
foot of forest litter, only two inches deep. Hew many would be in a
cubic focz? A cubic vard? An acre, cne foot deep? A cubic meter?

A hectare three inches deep?

Discussicn: "That cdo they do there? Are they nacessary and valuzble?

On a field trip, try to find some of these creatures.
/n,‘_ P A i) 7 N ’r~_ Tt e TT e N
il c:yt.o Lldy LDy TLy Ay \.LLL\.C:-uLc:ua.a;.c:, [VAVISRNR S 3“—5“/

H0W LONG DOES IT TAKE?

How long does change take? Using long lengths of adding nachine ta
make bar graphs of various biological actions and changes Us2 a
scale of one inch = one month. Try: gestation periods, time to
double a population, to grow various plants to maturitv, maturity
of various animzis, children's growth and life span. (You mav have to
change the scale fcr some of thise.) Use a blackboard and tzpe bars on.
(Concepts 34, 33, 3D) {(Intermediate, Junior High)

Wt
fue)

-

Ut
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One pair of adult deer, living iIn & good hablital, can produce two
fawns per vear. Tawns are born 50-30 nales and females (bucks and
does) Tawns maeture at 2 vears of age. FEow many deer would be in
this nerd 2% rhe end ol Iive vears? Ten vears?

rs harvest 10 percen:t oI the mature bucks each vear, hOow Tany
v harvest the thir r? The ZIifth vear? The tenth vear?
o)

a
nars or graph e herd growth and the harvest.

ars? Why are wour
ting factors? (See

(Sunior Yigh, #igh School)

Some animals can tell temperature. & cricket can tell you how warm
it is. During warm wearher the chirp is rapid and nigh pitches.

Zuring cold periods it slows down. By using the following formuls,
you can determine the temperature Irom the anumpber of chirps per

minute.

o~ s - N - 92
Tree (ricket - T =50+ 5=

4.7
e m _ =n o Number of chirps per zminute =40
SOUDC valeawnT o - L T v 7

143
- . - N - 19
Xatydid - T =60 + —
-
3

Tho probled can be reversed: It is 78 degrees: how many times would
a cricket chirp per minute at this texmperature?

What dues this show about & cricket and his relationship to his
environment? Is temperature a tart c¢f environment? Wwhen his chirps
are slowed down, are all his body Zfunctions probably slowed down too?

(Be certain to check vour temperatures where the cricket is, not whera
you may be listening from.)
{Corncepts 13, 2D, 2%F) (Junicr High)
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Dvivaids S ce -l

eveloped cormuni-
mselves as aktusers

contemporaries.
c ircumstances in
o Ui 2lves an e irags. Thev came frcx
2 world where wildlifs belorgzed to the king and wheve fcrests were
plainly Tinite. Thevy camz tc z world where fores:s szemingly were
Zimirie: nd o} a 1ife was eguallr bevond number =,
When I e 10 o ‘art
sky, ho t t
TO¥s ¢ 3
this cenlv
frco th

3 czmionile and phil
Tesource S lents SrouLl ztrznmat to wnderstand the at;itudes

Divide vour s

moving into v

cf the state. 1

fluence of two rivers, so Lol
situations and concitions will »a ver: interesiing.

Research: existing COﬁdlt’OnS“—”EPQZECiV
Are there Indizns nearby and

Resezarch scme of these thi:gs
Check with histor
are many refer nc
was in those ti-

\l.

Yhe family has brousht secds a .d rivestock:; all ¢f ihews ~asources are
in the wagon they drive and the livest: -¢ Iriven honirc.  Students
should maxe lists of these resources. Make judgicnts as 2o waights
and whether or not thav could =2l be carried in w2isn,  what would

be left behind?

Once the potential homesite is found, what censid=wurions are there in
reference to specific onr?7 Whrt qualitles nezw to be considered?
(Slope, drainage, soil tyne, water. shelter, vegets.ion, expecsure,
elevation, etc.;
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mnZ2I are Tz g - sei? Lise
zhese in -~xTder srioric: 2 n pricri =nc describe In

S T
cetzil o4 X

cwn phvsical

t exCeed _neir
resources chat

are not inzlud . Have studans
cescribe pros rreviding
cefe: 2 zgai:

Now, lL.ave 3t
~-—the cut:sin
warn the stulsarnts

P L3 geae
.8 ZLTsL,

atcituce?
4. wWhat factors have contributed to zttitudinal changes since those
wa?
days

5. 1Is it wnfair or unreasonable to call the piloneers "unthinking
despoilers'~-that they were '"bacd guvs' because of what they did
te the land? Wwhv, or whyv not?

5. Do you think nationzl attitudes have changed?

7. Should we attempt tc judge our actions zffecting the environment
by currerlt standards and concitions, or by the needs of future
generations? Wwhat is vour reasoning?

(Concepts 54, 53, 5C, 5D, 3E) (Junior High, High 3clhocl)

WHO CARES ABQUT WILDLIFE?

Invite representatives from varicus counservacion organizatic-s to
meet your class (such as Yf*iOﬂal Audubon, wvour state Wildlife Feder-

ation, Sierra Club, Friends of Animals, etc.) Be sure they are aware
of your format and perhaps vou mav want to give them the questions

with,

=

vour students will

Prior to the visit, involve the whole class in formulating questions
to be asked by a panel of students in an interview-tvpe progran.
Schedule the time frame and the number of questions to allow dialogue
between the rest of the class and vour guest.

3



2. What is the sceope oI wour organizaetican-—-statewice, national,
international?
3. What is wour membershin? Is wcur eorganization growing oT
ceclining in numbers
4, Dc vou lodby for lzgislation and causes?
5. Do wou publleh 2 megazise oY nevsletter? How is it availahle?
£, Waen cxmarrise does wour groul have available fer
7. Wiat 1s wvour armual budger?
. Wrat are some of v¢:r maior accomplishments?
S. What aveas of concern are wou focusing on a: this time?
10, What Is wour positiocn o~ W.1dlife ManageTent.
2l or oprose the concept of legal, controlled,

After yourvr guest Has gone, lead the class iz a discussion of :h
group represented

Suggesticns:

i. Dc citiz
life con
support

2. Is the decision-makinz oro
o

c e
citizen conservation groups Are gquick ceczisions zcod or had
What conditions determine the cuzlitv of a decision regarding
wiidlife conservazion?

3. If these groups suppors Or cprose 2 preiect, avrz ther o7 valie
to society? If so, hcow? Cite evidenca,

The same procedure could he Zoll
from Industries whose activitios
forest industry, wmining, Iivaste

and/or rescurces.

Gther sources of guests are state and federal zzencies---ut these
people are usually far understaiied and Iind it wverv dif<iculr so
accept such zssignments. Pevnaps some studv of such az_nciles could
be made, and the students cculd then role-plav the parts of agencwy

representatives,
(Concepts 44, 4E 5 (Junior ¥iga, High School

ERIC , 63

Aruitoxt provided by Eic:
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AL L LD ey

wnat laws protect and contTol ifhe use OI in vuur staze’
Who adzinisters ancé eniorces :these laws? Wwhat is the process oI
enforcement and adjudication? Wwhat couzts hancdle wiidlife law
viclations? Wnat are the meaxioum penaltics for the viclation oI
these laws?

Zave students discuss the wildlife laws ¢of veur s:izfe withou:s
Tesearching them ahead of tize, =Have thexm <IsCuss znd ¥alorl tne
Zaws as thev think thev are.

in copies of state laws regardi
=hat they thougit the law
2t the definitions uszd
ticn of these words. Th
ften, not even cormmon und

Juestions for ccnsideration:
Do you agree with tnhe laws as theay are
Who makes laws?
Who makes regulatiens?
Do such regulations have the IZocrce of laws?
What 1s the difference?

4ssign groups to rewrite varicus sections of the law as thev think it

shou_< be.

Trace the hi 5
Chapter 1 oI Joie
Lcw Inforcement, ;

What were the Iirst conserva:iicn laws?

Starting with protection alone--wha

putting us where we are todav i

Is America ahead oI, or behind, the r=2
area?

{Concept 4E) (Junior High, High School)

THE VALUE OF WILDLITZ

wo grouzs. Cne 1 t
amount of mcnev <Spent in vour community oy nunters and Tishermen
the second, the amount spent L noncensuning “use 1 z

S
such as photocgraphers, bird watchers an.t artists.
~>

Divide your clasg into
C

Students will use the classified section (vellcw pages) of the tole-
chone book as a resource to coopile two lists: one of local

tusinesses which cater IZr-oilv to outdoor zctivities (sporting
stores, meat processing es:iablishments, thotogranhv shops), and

sther of businesses inJdirdetly related to these
{motels, service stations, bookstores).

i

V“iosers' of wildlif

56

64
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Divide the class into groups. Assign ea
corruniiies of vour ¢ ate: Scothwestern
Deszrtscrub, Desert Grascland, Plains Gr
C..uparral, Evergreen Wocdland, Deciduous
Alpine Tundra, ste.

- -

Each group o demonstrate, with -

£his comm ~ity exists whers it dces,

cther comuniti s, Maps, charts, and graphs
features; v:getation; rainfall: area covered
seasens; altitude; high. .t, lowes*. and
specics of wildlife native tc the zrea.
insects, rmmmals, rep iles, amphi-ians )
TesoTris should attemp. L. answer thasc

. Wnat #ildlife species :re found In
2. FHow is the wildlifls 57 the communisy
cozplex?
3. Eow do-~s rainfall aff s wildliilfe?
L wnich Szan most oifected
3. Which community appears to neave o2
] vyl e s S m T m-
Tme most varietiss oI clzats?

3. Z2Zine a.feservI. Dges Lny communictw
7. ATe there species which ccour in morTa
——— < =2 7 "2 AN -~
cc. .1files’ 12T Ones.
- - - -\ ’
{Toncepts 14, 13) Int
cmer ariat mae A TmC T ——— s
20w MANY CALCRIES IN A DIZET
Stuce =s should use
’ . . .s
lenergy) valuess per
end ma t2 ccopared

1 Tesource T teTriils

|3

r

O W
8]

mav

leTingul

show:

shes

by communitv; gro

eratur

guasticns:

this comunity?

- Pagi i
- -
N
O Cu
Ty T

o - A=
CsSC T2I2
A ek
epicT o

es.

fluenced by the v

Tence
is ins

wzos, charts, and grapho, why
and what d o
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Q@1 deer harvested in Arizona tv humters, If
7 pounds (d* ssed weight), -ow many cal.ries
2 households? Using beel as & price eguivalen:,

were vail:a & to Ariz
now much was this deer meat wnr:sh?
Zcld 2 class diczussion on these guestions:

Z. wnat Is the relationship between 2ost and energy valuess?  Hoew weoulld
this compare to vegetable Ioods?

(]
.
It

celori Gragph.
2. Is plant T animal food Ligher in energy per zram?
L. Wha i.iine tables? Investigate guan-

cesses vou have
ate's game and fish

with derr =e epartoent
an~ . harvest Zata.,

5. e le resource?
{C oriligh, Figh

el el TINTN AN TN (‘\ TTIID T AT TTTYITNNT TR DT Tw
RART, ENOANGIRID R THRZATENED VIIDLITE PECIES

Sting
Cing
hedinc
C e Ty A A
“av ol e sucnh 2
. - ~
Ll YOUI szell
LG At -~ -
LTNV2TTecTALCS. I

- - - ] -~ - - - ~ = P-4 - =t = - - P E o —— -~
LS 222 stulen O 3¢ 2CC & specles ¢ cne LLSC arni zZatner 1niorEe-
T .2 Thout LTS TCoLens., n 20rCE snouLld Zngc w2 I7Ls InrormzIion:

- anl ~Tesant T 5% soecies.
- Ta - - - - - - = - mxmrm T A T A
- seast ool T2s¢ U o Z2oZTilm celsl as cl.a Lz,
I sursival,
I, 25king on
OW Ls Tl
- . faeie e o ae Rt T iaes Toan O - D S - e
L. SCTIVICTLES TNET Il IVILICE.s. 0T e C.oEs3s. ILZnT LnceTriofLe Lo oLll
The sTecslgss.
oy < - - - . —— LT A T ATy A e e
2. DescriSe wavs inm whizh oo ~ond mamzgement c.uld slow dowm oT
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D.

(Ot

Have students si
would favor extin
i

chose ¢f any rezl
t- a2vtinction.

TR A
IMAT

AN SCUNDS
Tape an assoriment
Try to pick sound
Try some of the o
and tcads,
chickern.

Play these soucs
are, just let the
made by an aaimal

Have eac.. £
t0 choose a sound
-

When 211 drawings
Have students Dat

he Night,

-
cnhatc

problex of
ré answer?

follow-up acsivity)

“gn & hypothe:zical
ction. ilow do th:
animals? XNow desi

t of zn’mai sounds,
s vou do not think

calls (but
2 »irds such as

wl

.
21l

this species

cst

for £he students--don’'t

listen

D‘:ol1 Yankees
Eiré Songs

, fomIret,

Peterson
record

Vermont:
series,

SLlres or

4

Then te

survive?

the species inve

anv icent

1 reacilw

corment cn what
ell them

the scunds age’

s s
Houghtron-Mi

st

«h

e

that each sound

lgated—

e souncs
is

zne znd icdentify ezch o imal.
n: The Swamp in June,
A Fleld Guide =0 Western
“th ble Icr
- .
migh Sc




Look for these living creatures or their signs. Use hand le
see them better, Make drawings o¢f what vou see. These thing
S°e are also "wildlife''--insccts and orther small creatures live
the same rules of nature as bears, Zeer, or rooins. Learning abd
these more-easily found animals leads o a better understanding
all anizz2l life—-including =an.

S
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e
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visits to wi
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have had, and
(Concepts 14,
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FCOT WEB CAME

This game demonstrates the interdependencies that exist among all
living things, iacluding man, and between living things and the non-
living parts of theilr environment. The game shows that all 1life cepencd
on soil, water, air and sunlight; that predation is a part of life and
that man can affect nther forms of life by his management, or nisxm ’
ment of soil, plant life and wildlife

Materials needed: A large ball of string or colored varm, signs with
strings attached so that they may be worn arowmnd the neck, for each
student. On these signs, letter and/or draw such things as: sun, air,

1

water, soil, several plants (grass, shrubs, trees), several herbiveres
(insects, birds, matmals), several carnivores {insects, birds, mamals,
reptiles). You might add some ¢f man's Dlants an:! animzls. Jake one
sign for each student {(see item J under "Art").

Seat the clzss in a circle and distribute the signs. Use an inguiry
technigue here--"Where does all of the energv for life come rrom?‘

r itan

"The sun—--right. 411 right, here's a bright looking student. Place

the sun sign around his or her neck. Continue on with a gquesticning
technicue wmtil zll signs are distributed. As the :eacher, Yyou Kacw
wour children and can have a lot of fun while stirring up interest with

(151

Now, with the ball of string, ggain start your gquestioning—'Where dic
the energy come froxm?’ Give the ”SLA” tﬁe end o: the string andc con:;n“e
- -

~ —~rr A PO

are TuUCnh ol
S~ e
JCNC wWEta2T

P
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2 P
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usually containz fantastic amounts wad varieties of life. zn the
children count Living orzanisms in drucs of water? Can they classifv
using just descripticons of these organisms” (17 leng, skinnv, wiggly
ones—1:1 short, fatr cnes). Soil ormanisrs Zre also nunerous.
Questicns thar may arise - oo observing, clascsiiving ard recording are
I. In what part of the pond ars 20st eanizzls fowrd?

2. now might a day sample varr from 2 aight saimple”

3. Which animgl Is most num=rous in the sampies?

L. ATz therc move living things in the pon' or mezadow, or zround 127

5. What will soume of tirese pcad creacuras bacome? (Many arves lamvoel
stages cf insects, wesquitocs, caddis Ilies, mayllias, ctc.y
{Concepts 24, 23, 2C, 5Bj (Primary, Interzediate’

(92
on
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C.

INSULATION IS FOR THE BZARS

Percent
Material Efficiencw

Wood
Stone
Cinder Blcck 2

b4
O

Common 3rick 16.
Aluminum .06
Air Space* 77.

ir space 3/%4 to 4 inches in thickness

Using the table provided, ask students to calculate the answers to
these guestions:

How many times more efficient Is wood than stone as insulation?

=

. How many inches of stone would be recuired to insulate as well
as two inches of wood?

3. Is a woodpecker's nest in the hears of a 10-inch dizmeter tre
better jinsuizted than a bear den inside three-Zoot thick rocks?

4. How thick would rhe walls of the bear den have %0 be to be better
insulated than the woodpecker nesc?

5. Design an experiment tc determine the insulstion valve of sclil
VvS. WOOd or stone.

8. How deep would z rodent den need =0 be to raduce a grocund suriiio
temperature of 100° to 853°7

. Design an experiment =o test the insulation value ci a saguzro
cactus vs. wood, stone, or earth. {(Tc design the experiment, vou
need to rzad a cls gbout saguaro cactl.)

3. 1Is the retention oI hezt iImportant in the Inmsulaticn of 2 n7s:t o
den?
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How to Xnow the Beetles
How to Krnow FEconomic Plants
How to Xnow the Insec:s (1
How to Know the Land %irds ¢
Living Things, How to Xnow Them

Then 1047,
Plaut Families, How to Know Tnem ::1548)
Jacues, Harry I. and Olliver, Roy How teo Know the Water Birds, 195C,

w to Knew the Trees, 1973

Reid, Zeorge X,

Rcdbins, Chandler, et 21, Birds of Nerth America: A Guide to Tield
identification., Western Publishers, 19566,
Smith, Hotart M, UYandbook of Lizards: Lizards c¢f t=-2 United S-ztes
~ 116.

’
and Cansda, Comstock, 183

Stebbins, Robert £, Amphibians 95f Western Yor:zh America,
of California Press, 1951, Cther beooks bv author on
’ -
and amphibtians of Czlilornia.)
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wi_xinsen, X, Z. 2nc Jaques, Zarry I, How o XKnow the Weeds, 1572,
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1635,
Zim, Ter YL 5, znc Tlzrencs A, _nsec:s suhlistizrs,
-cs-
-— - -
-
T —
7
- S

O

ERIC

Aruitoxt provided by Eic:

ie, Claus 7, Field Guide to Animal Tracks, Houghton—-Mifflin, 1073,
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