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This environmental unit is one of a series designed

for integration within an existing curriculum. The unit is
self-contained and requires minimal teacher preparation. The
philosophy of the units is based on an experience-oriented process

t hat encourages self-paced independent student work. In this
particular unit, oaks and acorus are the vehicle by which primary
school children discover the interrelationships of organisms in their

environment.,

The unit is divided into four partis.

In the first part,

students work outside to collect and plant acorns and to observe
their development into seedlings. Next, the students determine when
acorns fall from the trees and discover the larvae living inside
them. In the third pert, the role of squirrels is studied in relation
to the acorns. lLastly, the effect of climate on acorn germination is
determined. These activities provide backgrournd information,
materials needed, directions, and additional topics for teachers.

(M3)



AR IR DT A XY W Y MEAL Ve
thaiarss s wiisanr
NATINAL RTaY TR O

EO Lav.On

NN
> . AR BEIEN

John Cary Stone
Nat., Wildlire Fed,

8 N .
A R AN [N SN
. ! v

S S B T I L TV

AT S
A T N A T FOE
AowmE o miaay s s v taas

N e

edited and published by
NATIONAL WILDLIFE FEDERATION
written by ’ &

MINNESOTA ENVIRONMENTAL SCIENCES FOUNDATION, INC. i




THE ENVIRONMENTAL UNITS

R N . . . -
L O T R TN e R N A DA
N N
\ \ Vo
. . . N N . e v . . ! ) N .
. N : * NN B (IR N SN | A R N R NN N NS S5 PO TN T N SO | VU T Nalte i, e crany
N R N ; N
R AN TR A Gt traa et e vty ecana tore aend sariivan U e et an
. N TN L R R R SO Y R R R T A T A I R AT R R DU W RN S N A HEHAY fres v s
AUV N RN [ TSN NO N S SUURNENNEE NS SN NI INE SR e nasstoennt ot e fatad s et o s s ANY ARG
. “ X . - ' . t e N NS N Vo . HES N
R T T T S U e O S S T BN R O B N N B T L N N O AR vty g i et oa s huoy
Voo . N . . N woi . .o I \ . Yo I L S i vl
T ~ . N R N R S N N N 0 T W O I R N N R LR A A BN LR NI gty bost e
NN S vag N NEXTS N DN AN N S T S N Fivy vt gl et voovey gt Mg v g .
NN L B B R N N L A R RS N I N B N A T AN I RN RN b [(EHTIES BNAN K NET A TN I AN
N NN A L v oy ot Y Cevastiiiiny oy RN ey s T T R Y a i N '
N Sl tho e TR s r iy ot Thest aannnoanat mialvtiaes T hey e den e togd I e vaisston
. N ' N
' : CooeeeT aeemn e Do o Thoy ane mhvean ot Beopart o the enadinaaioninm e eom
A N N v . Vo N N NS Nap b tgeshl A s l AN asenad s gy, b “ W I I T N | v
vt AN o HAlelUTIeoane teadt azpeiienoins et s eempate an sl contanm sy e Toaen

. R “ \ .
o et T TN s 0Tl s s sty e sy matanias

N TN TR LUCE AU RRNE DRSS RSN JERETS RPN TN I A o B NS W SRR DRI ERAR N abo! e environament s ned oo memenicahion
N . N » L .
e Sl trat gy oaaiwtnroe ertentod onjpaornea oharuation comciusion st ot leatming: Wve are contadent that
N H H B
NTINTRAN 2 N R R T S R L SN R N e e N N T AR R | the proper opporntimies o Joose and
N x ) N i)
eyl e et oansuncs amd Droosein acitetes tames o e obsenvabions I orolowd o ponceple By the
?

Ut YT O N A esat o Meamiata, eroienime it wvdinnatien

L S e N T R RLI Y et By ooy toachiers atter wbch they have

Ceatene tourensand adapratons Pardrr comiacine oomments rem casstoam teachers ate en
PetRal B iy nab e oue mote mprorements

. . ]
A st et aits o thes atenp appoars on thoamsade back vover

About the National Wildlite Federation — 1112 Sixteenth Street, NJW, Washington, D.C. 2003¢
Fonnded o a9de the Natona! Waldhte Federation has the Tagest membership of anv conservation oranszatinnan
Foand boae arnbated creups oeach of the 30 state Guame and the Virun IKlands 1 s a non probit, none

LI

vorernmental onsanccaten deveted to the improvement of the environment and proper use ot all natural reseurces.

SIVT istriates almoest one milhon copies of free and inevpensave edue atonal matenals vadh vear to voungsters, edu-

Caters and comcerned atieens Bducational achivities are tinaneed throuph contnibutions tor Wildhte Conservation

Stamps

About the Environmental Science Center — 3300 Glenwood Avenue, Minneapolis, Minnesota 35422

Ihe Favronmental Soence Center, established in 1907 under Tatle TH ot the Flementary and Secondary Bdacation
At pow the envionmental cducation umit of the Ninneseta Favironmental Saences Foundation, Inc. The Center
o ke toward the estathshment of environmental cquhbrium through cducation - education ainc o tashion that wall
Jevelop o conscence which pudes man ain makang rational judiments regarding the envirenmental consequences ot

hie i one 1o this end the Faviionmental Scence Conter s contimmng: to develop and test o wide vanety ebainstruc

ponal materzals and programs tor adults who woirk with youngsters,
O

LRIC 3



Oaks, Acorns, Climate
and Squirrels

An Facironmentat Investigation

BY
NATIONAL WH DEIEY FEIDVRATTON

MINNESOT A FNVIRONMENT AL SCHENCES FOUNDATION. NG,

Design and Hlustrations by
JAN BLYLER

An acorn falls from an oak tree. The acorn may get garnered
by a squirrel and buried as part of his winter food supply; it may
serve as home and food for the larva of a snout beetle; it may get
covered over by leaves and transformed into a new vak seedling.
Or. it may get picked up by a youngster, inspected. and used as
the starting point for a whole series of investigations about
ecology and the environment. This acorn and squirre! and snout
beetle and oak tree furnish a small but significant model of en-
vironmental relationships. The activities in this unit are de-
signed to provide scme ways for you to help your students recog-
nize for themselves the interdependence of all environr 2ntal
neighbors.
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INTRODUCTION

This unet s cons orned lareeh with oak trees and you will have 1o ive inan area of the
Countng where caks are feund inorder 1o have your students carry out the inve hations, In the
et three parte. any aak witl do. Generally if vou hive on the west coast o' the United States, or
in the eastern hait of the country extending s far west as most of North iind South Dakota and
parts of Kansas, Nebraska, Oklahoma and Texas, you wall be able to do the first three parts of
s unit, 1 vou five outside the area, you will probably not have the caks necessary to de the
sxypetiments,

'n part four. the students will investigate the permination process of acorns. For these
activities vou witl need ta live in an area where there is at least one oak that requires a cold
penad for the permination of its acorns and one that does not require a cold period. All oaks
are divided into two major croupinps  red oaks and white oaks. Although there are some ex-
ceptions. acorns trom red oaks usually must go through a winter or coid period before they can
cerminate, while acarns from white vaks do not usually require this cold peried.

To have your siudents do the experiments in part four. you may use any of the white oaks
m List A and any reds in List B.

ListA ListB
White oak (east) Red oak (east)
White cak (Quercus alba) Northern red cak (Quercus rubra)
Post oak (Quercus stellaia) Southern red oak (Quercus falcata)
Shumard oak (Quercus shumardii)
White oak (west) Red oak {(west)
Oregon white oak {Quercus garryana) California black ocak {Quercus kelloggii)

To help identify whites and reds, consult Fipures 5 and 6. Lists A and B are broadly applicable
far the peocraphic arecs where oaks occur. but they are only partial listings. There are other
oaks which are not named but which may be substituted for reds or whites in the germination
activities. If you ha e some oaks which do not correspond to the drawings and descriptions, or
if you are not certain whether you have one of each 2rouping, someone from your communty
or state university. or your local Agricultural Extension Agent should be able !n help you.

The unit begins with an activity in which the students collect and plant some acorns. With
this simple exercise, they will see that acorns come from oak trees and oak trees come from
acorns- with the cycle repeating itself over and over.

Then the students will take a closer look at the acorns and determine, by gathering data
and preparing graphs, the time period during which the acorns fall off the trees. The stuaents
will discover that sume acorns have a larva growing inside them. This larva, whicii is deposited
by an adu't snout beetle, feeds on the acorn and will usually cause the acorn not to sprout. The
students will see that for one reason or another, not all acorns become oak trees.

Squirrels. too, have an effect on the number of acorns that sprout—partiy hecause the
squirrels eat some acorns and partly because they “plant” some

Finally. students will again plant some acorns, only this time they will give special atten-
tion to certain environmental factors. Here they will be able to discover some of the ways
temperature influences germination. They will see that the acorns of some 0aks sprout soon
after they drop from the tree, but that others need to pass through a cold period.

All four secticns in this unit may be done independently or simultaneously.

When the students in a class have completed the investigations in this unit, they should
have a better understanding of some of the relationships of oak trees to acorns to squirrels to
grubs to climate. We leave it to you to lead this into further adventures.
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Oaks, Acorns, Climate and Squirrels

Acorns and Oak Trees

Lacate severdl oahks that are withun easy wallang
ghistancs of the school, {(You may want to ronsuit a
bock o troe wlentifications. before yvou beping The
shite ak (Quercus atha) s a very common and
ecastdy adenthied tree that does not require a cold
penad for germmnaton: bt would be & pood one to
use for this achivity, If you are in an aea where
~hate gak (Querey - alhal s nat tound. you may sub-
stitute 3 number of other ocahs of the white oak
sroup. It you are uncertiin about a particular tree’s
Charactenstics, someone locally should be able to
help you.

The leaues of white 0oaks can usually be indenti-
fied by the.r lobes which are rounded on the ends.
The red caks. by contrast, are bristle-tipped. (See
page 15))

MATERIALS ‘
plastic bags for coliscting aabrm
hall-gallon milk cartons - -
potting soli mixed Whmﬂ
scissors e

S,

The children can clean and bring to school hali-
pallon milk cartons. Be sure to start collecting them
early. You will want to cut off the tops of the cartons
pbefore the acorns are to be planted. The cartons
make good planters, because the long roots of the
vaks need a deep container.

Potting soil, sand. and plastic bags can be ob-
tained from local merchants.

Mix the sand and potting soil. A good maxture is
1 3sandto 2 3soil

I.COLLECTING THE ACORNS

Take the children on an acorn hunt early in the
fall, as soon as the acorns begin to drop. When you
get to the white oaks, or an appropriate substitute,
give cach child a plastic bag ard let him hunt for
tive acorns and a leaf from the tree.

Encourage the children to select solid acorns,
without holes. Even small, round drill holes in the
accrn mean 1t should be rejected.

Ask the chiidren where the acorns come from.

They may be able to spot some acorns still on the
trees. If possible. collect a small branch with acorns
on it for the class.

4

Asi ahat the aeorns ace. Many adeas may be pre-
sented. suchas food tor anmimals, seeds ote,

It someone supeests that the aooms are seeds,
ask how they can fnd out. Some children will be
anmuaous to plant ther acorns as soon as they retumn
to schoaol.

I1. PLANTING THE ACORNS

Each child can fill his milk carton with the soil
and sand mixture The soil should coime about an
inch below the top of the carton. anu can be moist-
ened before the acorns are planted.

Each child should select his two best acorns and
remove the caps. Both acorns can be planted in the
same half-gallon carton but should be near opposite
corners. To plant the acorns the children can stick

7
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Place the cartons in a varm area of the room. and
keep the soil moist (not soaking wet). You may want
to punch some holes in the bottom and sides of the
carton and place it in a dish for drainage. However,
it you are careful waith the amount of water you add
and don’t put the cartons in a very sunny area which
would dry out the soil near the top. you probably
won't need drainage holes.

In the meantime, leaves can be pressed and dis-
play~d with the extra acorns on the bulletin board.
The acorns can be glued tc bnight pieces of paper
before they are attached to the display.

). HANDLING THE SEEDLINGS

As the seedlings develop, the children can com:
pare the leaves with those they collected from the
old oak.

ASK THE CHILDREN:

Are the new leaves similar to the old?
Can we draw a picture showing how new oak trees
grow?

RIC

Aruitoxt provided by Eic:

Treo bt e cbas g e huee o the stepeom the
terrat an ot an cak bree These can be placed i g

ol e Jhat the Steps are and
Shuwere e pat the pactates,

Samples

the 1y dene nde

ACORNS Fud

QAK TREES

ACORNS

"\

SEEDULINGS
OAK TREES

in the spuing the chiddren can plant the seedlings
in the schoolyvard or at home. Old trees that have
aied can be replaced with the seediings. The plant-
inis should be marked and protected with rocks o
prevent mowing and to keep people trom stepping
on them.

I storagee of the seedhngs beconw s a probiem,
the chuldren can take them home, or a3 local green-
house might be convinced to keep them until spring.

Acorns

This wvestipat.on points out the importance of
oak trees to many living things. The children will
discover the time of year that acorns fall from the
naks. and what happens to them. They will compare
the differences and similarities of various kinds of
oaks. examining botn acorns and leaves. They will
also investigate the relationships between animals
and acorns.




I.WHEN DO ACORNS FALL?

Whene e om0 Baed Jeoar L tarts et b Seven o
vt M Yen s oo by e clese Y oo another
These weenhd be sothen ey distance ot the
hoat The o onnt nend o be the sanwe specaes of
kg fact ot soakd be o hetter G mare than ane
Rindd sere chosen Thus, voa nupht have three or
POnT P res oF the oot gk famady and three o
tour o theored oak tanmhy

Stk out eur o e plots heneath cach tree.
Those conld Beocnt ander e banches s neves.
Cary Uy have the saeme naneber of plats under each
tree Aol e andaideal plots should correspond
cererall fremr ene tree to another. In other words,
don bave g pict wear 1o the trunk of ane tree. then
Wheoshen i Bace g plot at ahout the same distance
and dere e feam the trunks of cach of the other
reos In s ooy your ftudents wall have 3 he tter

hasas o, aupanm WAL acarn tall amony the

several trees

The plots should be about one yard {or meter)
square. if small stakes {e.g . tongue depressors) are
put into the ground at a low level, they can be left in
place. Have the children put stning around the
stakes when the plots are being used. and remove
it when they leave.

Assign one plot to each child. You will want to
keep a record of these locations, possibly on a
sketched map. Each child will collect all the acorns
trom his plot 1in 3 small plastic bag.

Sehotone day o the avek tor acorn cellecting
T L ollec iy shauld be done on thas day cach
Sochothragughont the autumn or untid no mone acuns
are fathinge Some trees may not drop any acorns, Let
the chuldren try to discover why they don't find any
tresh acoras ursder cortam trees, althouph they may
tind some old ones carlyan the Al (Members of the
red ook praup require tao yvears for the acorns to
mature. Convequently, only some ot them  drop
ATOINS AR G hven v ear )

All of the acorns callected from one tree ¢an he
displaved anpraph torm an the followaney way: The
children collecting from the same tree can work as
G raup, putting thewr acorns on a graph as shown in
Frure 2. The praphs should be displayed throughout
the study and can be made on stiff poster board.
prmary ¢ hart paper, or sheets of butcher paper. The
poster board would be hest since it will stand up
~hen placed on a chatk tray or on a cabinet. and can
be handled easity without tearing. The children can
vlue the acorns 1n a row above the collection date.
The number of acorns in the row can be counted
with the total number wnitten at the top of the
column.

Fig.2
ACORNDS FROM OUR OAK TREE
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When the graphs are complete, discuss the resuits
as follons:
® In what week did mo-t of the acorns tall from your

3
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1. TYPES OF ACORNS, LEAVES,
AND OAK TREES

Ach e Wl ben 10 oy an ademns g leaves
Vo h Mueey e o e then hames, Facoarace then
ta b ne e any e kends as possible melad-
IS eces o e Suedest ta the hdeen that i
ey Codbe s from ditterent pes of eesoat
reocht Be Beiptad ta ke the acorns mat bod wath
e beees o the same tree You may sant to vather
come yourselt The acarns can be exanuned by the
CEdren an several Wk
® They could cvesticate ahether alt the aroms and
Legurs e abke or whether some are different,
Ditferent res can be displaved toeether i the
roum 1t posstbie several leaves from the parent
teoes whnuld be chisplaved with each ditferent tvpe
nt acorn

o Ttoy oWl e

ot e e are P Herent andg heees thee e e

hew the sens from the thit

Ly The Lo s an alsa he compuared
o Thuy - auld sesteate swhether both the deaves

and acorns trom epe hope of tree are dhstinetly

ditterent fram those o another type of tree

e They vould see whether the deaves and arorns
trom a gl hind ot tree are exactly abke or it
they hoaee differences oo, Ask the lass how they
vy,

There's o ned o tell tho children the names of
e kinds o vak trees until they have completed
thuese absenations Havimg 1o know the names can
cometimes stitle their cunasity instead of whetting
1t

1. USES FOR ACORNS

A. Acorns Are Food

Ask: Do amimals use acorns? How?

Some ~hildien will be aware 10at aroras are used
tor tood. especially after pathering acorns, and hav-
iny seen that sone were chewed by animals.

Ask the children which ammals eat acorns

Can they find any pieces of acorns that an animal
mipht have dropped?

The picces can be glued to a larpe sheet of con-
- ruction paper with the caption: Ammals Eat
A.orns. A List of the amimals which the chiddren
know to be acorn-eaters ¢an be included on the dis-
pplay. The children could also bring pictures of the
animais to add to the display.

B. Acorns Are Homes

During the peak acorn fall. each child should col-
lect acorns in an area under a tree which 1s not
located in the survey plots, These should be kept
separate from the other acorns they are collecting
from the plots. Fifty should be a good number for
each child to pick up during each collection period.
The acorns should be picked up at random. Suggest
to the children that they pick up whichever ones
they happen to see without stopping to inspect and
discard some. In this way they should pet a faurly
accurate cross-section of the acorns under the tree.

Examine the acorns carefully, Do any of them
have a hole in the shell? Separate the ones with the
holes from the ones without holes.

Fach child can open his acorns to see what he
finds nside. Nutcrackers will be useful for this, The
students should save the shell chips and caps to
make out a chart hike the one in Figure 3, on the
following page.

ERIC iv

Aruitoxt provided by Eic:
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GRUBWORMS LIVE N ACORNS

s 4

NUMBER OF ACORNS

Have the class repeat the collection in early win-
wer before it snows. examining the acorns again, and
sednaratiee o sath holey frgm thase sathouwt, The
children can add these results to thewr graph. Ask
the students how the resulls compare ath those

from the early fail.

ASK THE CHILDREN:

What may have happened to the acorns that ditint
have worms? (ite . ooore prebably o g b
Store ot omntor Soaare b o e o e

Lot o

Abh oot e vood oy Brom theowornmy onees,

Do snout bettles seem to prefer particular kinds of
oak trees? (Thuy question can he anvaerod by cam
P the craphe tram the different treesa)

What are the relationships between acorns, oaks,
sguirre.s and grubworms? {(The chaddeen can diaw
hart shosang these relationships and el hos they
are related, A sample chartas below,

—

SQUIRREL GRUR

The obvious relationships such as “the oak pro-
vides toocd and sheiter for the squirrel” will be
quickily noted. It may take some thought before the
children realize there are reciprocal bencfits for
several of these relationships, e.g.. "he squirrel
transports the acorn and buries i, giving rise to new
oak trees "

If the more complex relationships are not noted at
this point, they will become apparent in later invest-
gations, It's important to 'et the children discover
them on their own,

What happens to the grubs in the acorns?

The children may want to see what the prubs be-
come. To do this, about 30 "unmarred” acorns can
be placed in 3 covered container with some moist-
ened cotton and small a:r holes in the cover. The
container should be plastic, metal, or plass.

11
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Squirrel Watching

MATERIALS

book with pictures of squirrels
soft materials—~cloth, cotton, or paper
park map

masking tape

colored penciis or crayons
camera and film (optionai)
teader trays (optional)

tocd: nuts, acorns, fruits, corn
timers (3)

thermometers (3)

tield glasses (optional)

Squertets prohably hve near jour cohaal
Catly o voute found 0ak trees,

Takiny a class walk to look for them can he a very
valuable environmental experience. and a lot of tun.

It you have a park near your school. use 1t tor
squirrel watching, This will lessen orpanizational and
recorc-keepming problems.

When the children see a squirrel, have them look
at 1t carefully.

Ask them what color its

Can the children name a color for each part? (it
you have field plasses they might be helpful in this

exercise)

oapre
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Do at (e apetre s ook abike?
it aannrre s ok Githerent hooe e Clee
e P cefore et thee parts alsa

When von o Bk o scheol Tave tov ki e
ook at P tires of different kinds ot squoriels

Vhat hinds did the class see?

Weere the saunreeds that they <aw atl the same hind
Lo ondhing to the bookY qust o It daferent from

vach other. or were they ditforent types completeiy?

|. WHERE DO SQUIRRELS LIVE?

Waen vou e on your wath, the children shauta
record where they see the squirrels.

PUT AN X FOR EACH
SQUIRREL YOUL 5SEE

ON THE
GROUND
N OAK
TREES
' 1N OTHER §
TREES

If your class did the first investigation, “Acorns
and Oak Trees.” ihey will be able to recognize white
oak trees by thewr leaves. it there are other types of
oaks and the chiidren have listed them as “other
trees.” that's fine. if the class did not do the first in-
vestipation, the “oak tree’” category can be omitted
altogether. it would still be a valuable activity, how-
ever, for the class to obsewve and record where
squirrels are tount.

A. Can You Find Squirrel Homes?

Some squirrels build large, round nests of leaves
in the trees. These should be easy to find. The illus-
tration shows what these nests look hke. (See Figure
3 on the following page.)

Owher squirrels live in holes in the trees. Watch
the squirrels carefully to find these neste. On very
cold days tho squirrels will pick up soft pap™r, cioth,

9
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ar cottons whe hoyou put aut for them 1f you watch
Quiscth from g ode e e the squirtel myc carry the
materal o his nest Why do the children thank he
sould line h:s pest wath the soft matenals?

Nestsan tree Ccanities or attics are hard to find in
one day. More nests will be found as the year con-
brues f the students remain alert to squirrel activi-
ties and can discuss their observations from home
and school every week or so.

B. Can You Map Squirrel Homes?

Using a map of the area around the schocl. the
children may be able to locate and mark on the map
each tree containing a squirrel's home. (Techniques
for mapping the trees accurately are contained in
Outdoor Activities Collection. another unit in this
series.) Have the childien number the trees in order
to keep track of them.

It different kinds of squirrels are observed. the
children should try to determine the type of nest in-
habited by each one.

Have the students collect a smal! leaty twig trom
each nest tree. It should be labeled with the number
of tne tree from which it was taken. Use masking
tape. If the leaves are too high to reach. have the
children pick some up from the ground and compare
them with those on the tree. They could also take a
leaf identification sheet out to the tree and try
matching leat shapes.

10

The easiest method would probably be to take the
leaves back to class and identify them with a simple
PICture hey.

It the nests are in more than one kind of tree.
color code the trees on the maps.

Example: Yellow  Oak with nest
Blue Basswood with nest

ASK THE CHILDREN:

In which kind of tree are most nests found?

Are different types of nests found in different types
of trees?

Do different kinds of squirrels live in different kinds
of trees?

Are the ieaf nests on the tips of the branches or in
the forks of the limbs?

® Take some photographs of the nests to post in the
room beside the picture of the type of squirrel.

® If the children find nests at home, post these pic-
tures also.

° If some squirrels are found in attics or barns, pho-
tograph the buildings.

® While in the park. have the childran draw pictures
of the trees along with the location of the nests
which are in them.

1. WHAT DO SQUIRRELS D0?

Loo% around the base of eacl tree. Can the class
find some trees with little paths around them where
the prass is worn away and the soil exposed?

Have the ¢ Idren use a leaf picture key to identify
these trees and mark them and their type on the
map. it might be helpful if each child has a dittoed
leaf key for some of the more common leaves in
your area. Have the children map the trees and
paths.

ASK THE CHILDREN:

Are the trees with paths the same kind of trees as
the trees with nests? Or different?

Are the trees with paths the same trees as the nest
trees?

How do you think these paths were made?

Plan to stake out some spies at the beginning of
the school day in the fall.

Each spy should sit quietly at a distance, viewing
the tree with a path at the base. Two spies per tree
would be best, so each can watch one side. They can
watch about 30 minutes and record any movements
of the squirrels, especially those movements which
are related to th - littie pathway. They should also
watch to see if the sguirrels look for food and what
they do with it. What kinds of {ood do they see the
squirrels gathering?

13



ASK THE CHILDREN:

What kinds of sounds do the squirrels make?
When do they make them?

What does the squirrel's tail do when he is making a
noise? (The class could make a record sheet.;

Can you tell what other ways the squirrel uses his
tail?

I1l. WHAT DO SQUIRRELS EAT?

What things do squirrels eat?

Some things they like to eat best can be investi-
gated by the children. Make some feeding stations
for squirrels in a park, the schoolyard, or a neigh-
hor's yard (at least three stations). \

The park board might agree to have tray feeders
attached to the trees. In any event. food can be
placed on the ground.

The children can collect large quantities of acorns
in the early fall. This should be done in an oak wood-
Ict. 1f your class has a contest to see who can bring
a lot of acorns. you should get plenty.

Also have them coliect several dirferent kinds of
nuts and some fruits. You might, for example, try
chernies, apples. crabapples, corn.

Atter the squirrels have become acquanted with
the feeding stations “ib - corn and a few acorns will
attract them), aave the c1ass anvestivate thear pret-
erences

Place equal portions of two kinds of food on a
teeder tray. (The trays should be cleared ot other
food be forehand.) THa foods should be scattered in
a random fashion un the tray.

Several children can watch each feeder from a
distance. After a squirrel takes a piece of food the
children should watch to see what he does with it.

Does he:

Eat it ot the feeder?

Carry .t up the tree to eat it?

Bury it in the ground?

Carry it to a hole in a tree to store it?

After the squirrel has either eaten or stored the
food and is still away from the feeder, one child can
check the feeder to see what was taken. This can be
recorded by counting the numbers of pieces left or
by estimating which kind of food remains in the
greatest quantity.

81
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Whet, anather el appaars {or the same one
reappe e the copee poe diire 0an he cannied out,
The tood preferences can then he rated in the order
that the food s takon,

A data sheet can he used to record the informa-
ton, When the chiiren return to class the informa-
tion trom the feeders can be compeied and the tood
preferences discussed.

IV.WHAT HAPPENS TO THE ACORNS?

Do the squnrrels find the acorns they bury?

(Probably just tan or three children should -
vestipate this tor squirrels nught not “relax and
bury™ if there 1= too much commotion.

MATERIALS

6 nails (about one inch long) with heads

large ball of string: strength about double that
of kite string

several popsicle sticks or some other smali
objects suitable ag temporary markers

masking tape

In the late fall. pile a large number of acorns on

each feeder. Put in two nails at the base of each of
two or three trees around which you feel the chil-
dren may see squitrels burying acorns. Position the
natls a5 shoan i the drasiny which follows and
leave enough of the nail sticking up so that you
will be able to hook a small loop of string on each
nal head.
Note: The nails are small enough that they will not
harm the trees. When the experiments are con-
cluded. however, have the children remove the nails,
Even thouph the holes are small, it would be a good
practice if the children filled them in with a tree
coating material. One of your students shouid be
able to bring a small amount from home,

Each tree now has two nails. Next, have your stu-
dents make a map of the area, labeling the feeders
and numbering all the surrounding trees. On the
map designate the trees containing the nails by let-
tering them A, B. C. and so forth. Put in such things
as school buildings and sidewalks. This will help the
students orient themselves when they use the map
again a few months later. (See sample map on p.13.)

As the students keep a watch on the trees, remind
them that they will have to be patient. it may take
some time before they actually see a squirrel bury-
ing an acorn. When they do, they can mark each
spot with one of the popsicle sticks. After they have
noted several locations with these temporary mark-
ers, they can then mark the spots more permanently

12

in the following manner.

In one end of the ball of string. tie a small loop
and putat over one nail in a tree that s near the area
where the acarns are bunied. Unwind enough stning
to reach one of the acorns Exactly aver the spot
where the acorn s buried. wird a piece ot masking
tape around the string. Now, with one student hold-
ing the tape over the buried acorn. a second student
can take the ball of stning back to the tree. Tiwe a
socona loop in the string and put it over the other
nail. always keeping 2 slight tension on the string.
Cut off the ¢xcess string. The string with the two
loaps should now forta what 1s essentially a tnangle
from one nail to the acorn to the other nail. On the
masking tape. wnite the letter of the tree you are
using. Give the acorn 3 number and write this num-
ber on the mashing tipe also. Write the acorn num-
ber on the map showing its approximate location
with relation to the tree you are using. Wind the
string up and keep it In the spring, this siring will
allow you to locate the spot where acorn =1 was
buned. Make a separate string triangle for each of
several buried acorns. and then wind the separate
strings and keep them until spring,

In the late spring. have the class go back to the
areas where the buried acorns were recorded. Using
the map and the string for each respective tree and
acorn, locate the point where the acorn was buried.
Dig up each spot to see if the acorn is still there.

1o
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ASK THE CHILDREN:

Did the squirrels find all the acorns they buried?
How many did they find?

What may happen to the acorns the squirrels
didn't dig up?

The oak trees furnish homes and food for squirreis.
Do the squirrels atfect the oak trees?

V.CAN YOU TRACE SQUIRREL
TRACKS IN THE WINTER?

In the afternoon after a snowfall, have a track
hunt.

Squirre! tracks should be abundant if the day is
not too cold.

You may want to bring along a diagram of squirrel
tracks.

ASK THE CHILDREN:

In which direction was the squirre} going?

Do you find signs of digging in the snow?

la",
f -
’ ."' » @ g
®
-J

Have the children look for tracks between and at
the base of trees. These can be drawn in on a inap.
Ask it some paths are worn in the snow between and
around certain trees. Have the class map these too.

When you go back to school, compare the paths
in the snow with the maps of squirrel homes which
were made in the fall (it the paths and maps include
the same trees and area).

Ask the class if the winter paths are in the same
or different places than the paths around the bases
of trees in the fall.

Repeat this activity after another snow. Have the
children note whether the paths are in the same
places or different ones.

Ask if this suggests a definite pattern in the move-
ments of the squirrel.

Have the children watch from a distance to see
what the squirrels are doing when they travel along
the path.

It the feeders are still being stocked with food,
do the children think that these feeders seem to
atfect the movements of the squirrels?

Ask the students why they think that squirrels
come to the ground in certain places.

VI. WHEN ARE SQUIRRELS THE BUSIEST?

Are the squirrels busy all day, or at certain times
of the day?

This can be determined by a timed observation at
the feeders in winter.

13
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Dwade  the hifteen-minute
Twatches

If three teeders have been stoched. send three
students tor each “watch™ (one tor cach teeder).

The Ctaldren should record the tempaerature and
tme ot W3y on thear sheets, and heep ttack ot the
number ot visits the squirrels make to the teeders.
Since a squirrel may sitan the feeder eating for quite
some me. the chiddren may want to record the ime
spent in the feeder as well,

They can record any other activity they observe.

A Chart can be made tor the class observations.
A sampie tormat might look ke this

schoal  day  into

no. of
visits

ASK THE CHILDREN:

Were the squirrels more active at certain times of
the day?

What could they have been doing when they weren't
at the feeders?

If this activity i1s done on a very onld day and again
on a warmer day. the eltect of ternr. erature on the
activity of the squirrels can be compared.

Seasonal comparisons could also be investigated
if the activity is performed in the fall, winter. and
Spring.

14
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IToxt Provided by ERI

Oaks and Climate

This investigation involves the collection and
planting of acorns from two kinds of oak trees—that
1S, one tree irom the red oak grouping. and one from
the white. 1t is similar to the activity which launched
this unit, but it proceeds to more sophisticated con-
cepts.

Questions the children will investigate:

® Where do the acorns come from?

® Where do vak trees come from?

® Are all oak trees ahike?

® Do some oak trees nced certain weather condi-
tions tor thewr seeds to sprout?

® What does winter do to acorns?

|.COLLECTINGTHE ACORNS

Do this in early fall when leaves are still present
and acorns abundant. Using Lists A and B from the
Introduction and the diagrams in Figures 5 and 6 to
identify trees, locate at least one oak from the red
oak group and one from *he white cak gioup. Ideally
they should be within casy walking distance of the
school. The red oaxs will not all be releasing acorns,
pecause these are only dropped every two years.

Take the children out to collect enough acorns so
that every child has four acorns frem a red oak and
four from a white oak. Point out that these acorns
are going to be planted. In order to increase the
chances of getting acorns that will sprout. the stu-
dents should look for ones that appear freshly fallen
—clean, not spattered with mud, etc.

The acorns should be collected in labeled bags.
If you do not want to tell the children the names of
the trees, number the bags. The children should
make sure the acorns are not wo.m-infested by
checking for small holes on the surface. If no holes

17



are appanent they are probably all nght (the worms
aould have “evaciated” throuph the holes atter eat
iy the mteror of the acorn). The civldren can col-
lect leaves tram each tree and put them an the bag
Ah the 4 aaens ahch aere collected trom that tree

Display the leaves and a tew acorns from each
tree. These could be mounted on separate sheets of
construchion paper. After the chilidren have observed
them. discuss where the acorns came from and the
diHerences behveon the leaves and acorns of the
diferent trees. The chiddren should be able to group
the samples into two kinds of trees. After they have
grouped them, vou can show the chiidren the dia-
grams in Figures 5 and 6. This should enable them to
identify the names of the trees and label the dispiay.

RED OAK Fig 5

WHITE OAK

. PLANTING THE SEEDS

A. Outline

The same procedure should be used for each kind
of seed. Plant them in hali-gallon milk cartons with
only the tops of the cartons removed. Each container
should be labeled as red oak or white oak, cold or
warm, along with the names of the children. Here is
a rough outline of the procedure the studunts will be
following:

RED OAK ACORNS
4 per student
ol v

Plant 2 immediately

in milk cartons

keeping in a warm place
l 2 acorns per carton

1 carton per child

Keep 2 in cold sterage
35-45 days

Then plant in milk cartons
keeping in warm place

2 acorns per carton

1 carton per child

WHITE OAK AGORNS
4 per student¥

Plant 2 immediately

in milk cartons

keeping in a warm place
" 2 acorns per carton

1 carton per child

Keep 2 in coid storage
35-45 days

Tten plant in mitk cartons
keeping in a warm place

2 acorns per carton

1 carton per child

B. Detailed procedure following the outline {to be
repeated for both types of acorns)
Plant ¥, of the “white” acorns and V2 of the "red”
acorns immediately, using these directions:

1. Remove the caps from the acorns.

2. Using two milk cartons, each child can plant
2 of each kind of acorn. In one carton, he
plants 2 acorns from the white oak group. In
the other carton. 2 acorns from the red oak
group. The acorns should be placed cn their
sides about 12 inch beneath the surface of the
soil, and as far apart as possible. The soil
should be rich and moist, and mixed with
some sand.

3. Store the cartons in a warm place in the class-
room, keeping the soil moist. but not sat-
urated.

4, Watch for germination and keep a record of
the sprouting times for each kind of seed. A
large chart similar to Figure 7 can be posted
for recording the results.

15
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Store the remaining half of the “white” and “red”
acorns 1n the cold before planting, using these
directions:

1. Remove the caps trom the acorns.

2o Bach hald an your ¢lass can place 2 acorns n
one I contaner of moist sand, All of the
acorn . trom one type of tree can be placed in
one contamner, and all the acorns from the
other oo type in another container. Both con-
tatners should be labeled and may be covered.
Vermicuhte can be used in plase of sand.

3. Store the containers in a retriperator at a
temperature ot 32 to 38 F. for 35 to 45 days.
simulating winter. Be sure to record any acorns
which sprout in the refrigerator.

4. Atter the cold period. each child can plant 2
of vach kind of acorn--2 “reds™ in one miltk
carton. and 2 “whites™ 1in another mitk carton.
Use the same type of soil s with the acorns
planted in the preceding section. The acorns
should be on their sides, > inch beneath the
surtace of the soil.

5. Store the cartons in a warm place in the class-
room. keeping the soil moist, but not saturated.

6. Record the sprouting results on the larye chart.
They should sprout after 30-60 days.

C. Alternatives

If you do not have space for all of the milk cartons
in your classroom. the children could take them
home: however. many may be lost if this is done.

You could plant ali of the acorns in Hats or large
trays if this would eliminate the storage problem.
If necessary, the tota! number of acorns per student
could be reduced to four.

Acorns for each child:

Red Dak
White Qak

Each child can plant his acorns in the proper trays.
Four trays would be necessary:

1cold. 1 warm
1cold, 1 warm

Red Oak cold White Qak cold
Red Dak waim White Qak warm
1. DISCUSSION

Results from the acorns which were planted im-
mediately will materialize first. As these are record-
ed. ask: Does one kind of acorn seem to be sprouting
more than the other? Which one?

After the acorns from the cold treatment have
sprouted and the results are recorded, initiate a dis-
cussion.

ASK THE CHILDREN:

Does one kind of acorn need to go through a culd
period before it can sprout? Which one?

Did any acorns sprout while they were in the co'd?
1f so, which ones?

Could the acorns that sgrouted after going throuth
the cold period sprout in a place where there wa:
not a cold winter?

Is your area a good place for oaks which have acorns
that require a cold period before they can sprout?

Does one kind of acern sprout without a cold period?
If so, which one?

Did chilling the acorns that did not require a cold
period keep them from sprouting when they were
warm again?

What does winter do to the acorns that do not
require a cold period?

Is your area a good one for oaks which have acorns
that do not require a cold period before they can
sprout?

When the scedlings are well developed, and the
warm spring weather has come to stay. the children
can plant their oaks in an area on the schoolyard or
at home. The trees could also be planted to replace
old trees that have died and have been removed.
The children should mark the location, by placing
rocks around the young seedlings. This will prevent
mowing and keep people from stepping on them.
Care should be taken when transplanting the seed-
lings, because they have extremely long taproots.
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COLOR CHART FOR SQUIRREL OBSERVATION
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CHART FOR RECORDING WHERE SQUIRRELS LIVE

PUT AN X FOR EACH SGUIRREL YOU SEE
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IN OTHER TREES
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CHART FOR CLASS OBSERVATION
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COMPQOSITE LIST OF MATERIALS

plastic bags

hatt callan natk cartons

rich potting sou

SCINSOrS

samall stakes

string

poster paper or primary chart paper
white glue

colored cons.ruction paper
cotton

large coffee canwith hid

book with pictures of squirrels

soft matenials  cloth, cotton, or paper

park map

masking tape

colored pencils or crayons
camera and hilm {optional)
food: nuts, acorns, fruits, corn
feeder tray (optional)
timers (3)

thermometers (3)

field plasses (optional)
sand

refrigerator

nutcracker
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THE ENVIRONMENTAL UNITS

Below s a list ot the twenty-tour titles in the Environmental Discovery
Sertes. Neat to the titles, we have suggested the grades tor which cach is most

approprate, We emphasize that these are suggested grade levels. The teacher

is encouraged to adapt the activities to a wide range of grade levels and
subject areas depending upon the interests and abilities of the students.

Jale

Plants in the Classtoom

Vacant 1ot Studies

Ditherences ain Living Things
Shadows

Wind

Snow and lee

Man's Habitat— The Uity

Fivh and Water Temperature

Oaks. Acorns, Chmate and Squarrels
Nature Hunt Spe. Bd

Sampling Button Populations

The Rise and Fall of a Yeast Community

Grade

Level

d.p

()

3-8

1-R

REN

Price

$1.50

1.5

JRUY

.00

1.5

1.50

1.50

1.0

1.00

1.00

Order
No.

TR}
T
o
T80
T
“O1TR
TO2
TOI87

7O

Tithe

Genetic Vanation

Soil

Tile Patteras and Graphs
Plant Puzales

Brine Shrimp and Their Habitat
Nature's Part in Art

Contour Mapping

Change in a Small Loosystem
Transedt Studies

Stream Profiles

Color and Change

Outdoor Tun for Stadents

It you would like a tree brochure describing activities in the individual units, write:

The National Wildlite Federation
Educational Servicing
1412 16th Street, N.W.

Washington, D. C. 20036

Written and developed by:

NWEF

John Cary Stone
James D. Davis
Wendy Kay

Phil Nicholson
Tom L. Smith

MESF

¥dmund Bray
Barbara Clark
Robert Collins
Joann Current
John Heitkamp
David Jones

Karen Jostad
Edward Landin
Richard Myshak
Michael Naylon
Robert O'Hara
Noreen Teachout
Carl Vogt
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Grade

level Prige
-0 $1.50
2.0 1.50
12 1.00
1.0 1.50
1.5 1.50
o 1.50
3-0 1.50
5.0 1.50
3.9 1.50
3-@ 1.00
K-2 1.0
1-12 1.50
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