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T
he M

innesota M
athem

atics and
Science T

eaching Project
developed these m

aterials
under a grant from

 the
N

ational Scienc Foundation.

I

T
his second edition of L

iving T
hings in Field and

C
lassroom

is based on the 1967 edition, w
hich

w
as designed to serve

as a supplem
ent to the M

IN
N

E
M

A
ST

 curriculum
 units, and

to
insure that living things m

ight be available in the
classroom

w
hen called for in the curriculum

.

E
xcept for the rights to m

aterials
reserved by others, the publisher

and copyright ow
ner hereby

grants perm
ission to dom

estic
persons of

the U
nited States and C

anada for
use of this w

ork w
ithout charge in

E
nglish language publications in the

U
nited States and C

anada after
July 1, 1973, provided the publications

incorporating m
aterials covered

by these copyrights contain
acknow

ledgem
ent of them

 and
a statem

ent
that the publication is endorsed

neither by the copyright
ow

ner nor_ the
N

ational Science Foundation.
For conditions of

use and perm
ission to

use m
aterials contained herein for foreign

publications or publications
inot4i? than the E

nglish
language, application m

ust be m
ade

to: O
ffic

of the U
niversity A

ttorney,
U

niversity of M
innesota, M

inneapolis,
M

yinesota
55-155.

A
ny opinions, findings, conclusions

or recom
m

endations
expressedherein do not necessarily reflect the

view
s of

the N
ational Science Foundation

or the copyright holder.
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Y
oung children are curious by nature. T

hey are es-
pecially intrigued by living things.

It they are
given direct, firsthand experiences w

ith plants and
anir,als in the early grades, their curiosity w

ill be
nurtured and enhanced, and they w

ill com
e to m

ore
advanced learning activities w

ith a background of
pleasant and instructive experiences.

So that you m
ay best provide these experiences, w

e
have prepared this handbook to help you m

aintai
living things in your classroom

, and to help you
coordinate outdoor teaching w

ith your indoor curric-
ulura.'

Y
ou w

ill find m
uch m

ore m
aterial in the follow

ing
pages...than you can possibly use during a single
school year.

Select those activities that suit
your needs and arc practical w

ithin the lim
itations

of your classroom
 and com

m
unity.

It
is not the

num
ber of specim

ens
in your classrootii

that
is

im
portant.

It
is the educational use to w

hich
they are put that counts.

I

"."

C
O
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PR
E

V
IE

W
 O

F T
H

E
 H

A
N

D
B

O
O

K

aw
ooriva"

B
row

se through the handbook to
get a sense of w

hat
is in it, how

 it is organized, and the
w

ays in w
hich

it can help you.

A
t the beginnings of Sections

I
and 2 you w

ill find
inform

ation about classroom
 gardens and

zoos that
you -hould read at the very beginning of the school
year, because there are projects you

m
ay w

ant to
start at once. each of these sections gives

practi-
cal suggestions for keeping living things

in the
classroom

 - w
hat kinds. of organism

s
are suitable,

and how
 they can be kept alive.

Section 5 offers help for those une.ipecterl
r o cots

w
hen children bring things

iii - :.-om
ents that -ould

lead
to

exciting
learning experienccs

or
to

m
issed opportU

nities, depending
on 1-o\:

o
L
,

the situation. Y
ou

find socigestions for
discussion and activities,. and guides

to detalIed
exam

ination and identification of the
_-1,.(C

A
:?,,"!":S,

together w
ith suggestions about w

hat
to do w

ith
-them

 afterw
ards.

Som
e of the things children bring

in i,,av find their
w

ay into the classroom
 m

useum
. Section 4

suggests
how

 to m
ake the m

useum
,

m
ore than a shelf full of

lusty, ill-assorted obiects. W
e outline

a technique
for organizing exhibits around

cot.im
on properties or

other significant relationships
am

ong objects.

Section 5 is a guide to field trips.
T

t tells how
 the'i

m
ay be used to coordinate the out-of-doors w

ith
classroom

 teaching, and how
 to m

otivate,
orcanize

and follow
 up field trips. W

e include
m

any illus-
trated suggestions of convenient places

in w
hich

you and the children can explore
thincro.

)ur
Pibliography

includes
c!-.1 1( ,t-e

refers .cam
,

books and story books,
as w

ell as teachers' refer-
ence m

aterial.
L

iving things them
selves should al-

w
ays be the prim

e source for learning. T
he children

should be encouraged to
exarran:-/ explore and spec-

ulate to their hearts' content before thk-.,.7
are referred

to books for further inform
ation.

B
ut at the right

tim
e, reference books play

an im
portant part

learning about living things.
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T
he routine care of plants and anim

als in the class-
room

 can help develop sensitivity and respect for
life.

Pleasant experiences in the study of living
things can lead to a perm

anent interest in life sci-
ence and lay the foundation for the developm

ent of
A

n ecological point of view
, w

hich is basic to, the
solution of m

any environm
ental problem

s of our tim
ei.

A
N

 E
C

O
L

O
G

IC
A

L
 PO

IN
T

 O
F V

IE
W

H
ow

 an anim
al or plant m

anages to stay alive ds a
species in nature is explainable in term

s of how
 it

is adapted to the physical conditions in-its environ-
m

ent (w
et, m

oist or dirt'; dark or light; w
arm

 or cold,
etc.) and how

 it is adapted to the other organism
s,

harm
ful or beneficial, that share its environm

ent.
T

he
.s

fence that studies these relationships
is

called ecology.

A
n ecosystem

 is m
adc., op of all the living things in

L
orninunity, together w

ith their physical environ-
m

ent.
In the ecosystrr, the organism

s are in con-
stant interaction w

ith :ach other and w
ith the physi-

cal environm
ent.

M
an is an im

portant m
em

ber of
th4_, ecolom

cal com
m

unity. N
ot only does he have

tht norm
al effect of any other living thInci., but

som
e of m

an's technological developm
ents upset

natur:os

A
s a city reaches into a w

ild area, or as highw
ays

cut through a countryside,
certain anim

als and
plants disappear.

O
thers ,

such as cockroaches
,

rats , dogs and cats, increase in num
bers. B

odies
of w

ater such as rivers and lakes becom
e polluted

by industrial and hum
an w

aste, causing the death
of native fish and shorebirds.

T
he air over cities

becom
es contam

inated by sm
oke from

 household in-
cinerators and from

 factories, and by autom
obile

exhaust.
(See B

ibliography, p. 121.)
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Y
ou are in a position to start a chain of

0::periences
for your children that can lead then

to the increased
aw

areness and the special knoleche that
arc ,

requisitc_s
for intelligent action

1.,-s;,-ct to
m

any of ,ro)zr environm
ental probler- S

For e: :am
ple; suppose

your class secs a robin pul-
ling a w

orm
 out of 'the soil.

Q
uestions 111:e these

w
ill help develop an ecological

point of view
:

m
any w

orm
s arc in the ground'

H
ow

 m
any w

arns
does a robin eat each day"

Suppose there w
ere rust

enougn w
orm

s in the soil to feed all the rol)ins;
w

hat w
ould happen if

--ore
into

area')

Suppose your class visits a constr
lctinn site.

Y
ou

m
ight discuss ecological

questions such as
plants and anim

als lived there b,
fore, constriction

began and w
hat has happenei

to then: since.
..*4

In :naintainpri 11-inci things
in the classroo-

,
vo.i

,,.
.a..

can rail attention to those conditions
un(ier w

hich
they thrtve and those under w

hic:i
th,--_j eris 1.

r.4
ItY

ou
w

ill
find

m
an;'

sirt..dar
:alt': -itions to

It
it

p.:.,,,k,
the dev lopt,ient of

an
'colon cal

point of Y
irw

,
F-.' D

'slow
i..-1.,L

e...,-; in' in today's ':.w
orld.

W
e -;o_(- t:1-at this

'''31414
;L

ift iboo:: w
ill 11,-A

p
70u ,Iiinn,

t1,1,
m

rn H
rr,v",

',
1111-.`,

71",,,
direction, or in one of the

'' rin."
oth,,r

)-77:D
rtant

.----4

ihre -taor:-=
that .-ti

? nt,T
.,.-t

!.;
-atara

ta',-.,- a cH
ld.

1-1
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Y
O

U
R

,C
LA

S
S

R
O

O
M

- G
A

R
D

E
N

A
 classroom

 garden can be a beautiful, interesting
and useful part of your room

. B
ecause it should be

a w
orking garden, do not expect it to look E

ke a
professional florist's display, and do not -strive for
perm

anence.
D

iscard old, unattractive or useless
plants and replace them

. E
ncourage the children to

help you in the planning and daily care of your gar-
den.

T
he m

aterials and procedures in this section have
been tried under conditions as difficult as those
in the average classroom

,
if not w

orse, so the
chances are that you w

ill he successful w
ith them

.,
O

n the other hand, conditions in your classroom
 are

different from
 those an,,,rw

here (Ise, and you m
ay suc-

ceed w
ith things that w

ould not w
ork for another.

So do not hesitate to im
provise and e:.:pelr-i-6-2nt.

A
Y

T
IC

IPA
FP:C

; T
H

E
 SC

H
O

O
L

 Y
E

A
R

B
efore the year begins

e ::am
ine your classroon, to

decide on appropriate places for plants.
*B

uy seeds
fror- local 3tore:s.

the soil, fertilizers, insect-
icid,:s or other m

aterials you n ay need.
(See the

follow
ing pages.) 'locate a source for potted plants.

(.7;reenhol'ses frr,quently sel, off theL
r s7,:nirr.cr stock

as fast as,p,00sible, so yol', n,ay not be tilde to find'
the plants yol,! w

ant if you delay too long.)
If you

have .recess to a garden, 'tal:e slips for rooting.
(Sr ,' p.

It is helpful to 'keep a reeprd of your
suc-c,esses and faitircs to (pude you ne-A

 year.

SE
C

T
IO

N
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cilrA
T

N
IN

G
 M

A
T

E
R

IA
L

S

Y
ou

m
ost things you need for a classroom

gardr n from
 tour superm

arket,
variety store, or to-

rn! uret-nhouse.

PO
T

S

A
ny container that can have

a hole punched in the
bottom

 for drainage
can serve as a pot.

Y
ou m

ay
use m

ilk cartons, tin cans ,frozen food
containers,

or the m
ore conventional plastic

or clay flow
erpots.

Flow
erpots com

e in m
any sizes and

can be pur-
hased in greenhouses, but

m
any people have

spares to give aw
ay.

For short-term
 use, paper

cups are satisfactory.
(C

ups for hot drinks
,g

m
ore sO

stantiai than thin w
w

:ed
paper cups.)

For germ
inating seeds,

you can even use the
m

olded sections of egg cartons,

SO
L

I

T
he easiest w

ay to get soil for
your classroom

 gar-
den is to buy the sterili:--,:ed

d :danced sip sold
in

plastic bags.
T

he best soil for potted plants
is a

m
i:-:ture of one-third soil, one-third

p,at- m
oss and

one-third sand. T
hese m

aterials
can be obtairt d

from
 superm

ark6ts.

Soil dug from
garden or yard can be used,

it
is (piton contam

inated, w
ith

organistr,s that .-_au,;(
r)lant dis:,ase.

It B
ray also be unsu;table

al cont.-nt or degree of acidity.

L
O

T
T

E
D

Superm
arkets and variety stores nsl:ally

cany hardy
house plant.; and seasonal plants

such as crocus.
dill and Poinsettia. G

reenhouses should
be ahie to

provide a. m
ore irteresting

variety of plants
,

C
'Spe-

'cially early in the fall and late
in the spring.

(Sec
p.

Iit
for recor m

ended plants.)

SE
T

T
IN

G
 U

P T
H

E
 G

A
R

D
E

N

Y
ou ray w

ant to start som
e plants

at the very be-
(O

rm
in I of the school year.

O
theis

i)c appro-
lxiate to start as you go along. (See

7 for w
ays

in
-1

.0111- ,larden in teacl.ur..1.)

.)):1't w
orry about failures, and clon't

von have
to

t
plant>

 vou start
Sor

vill be
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m
ore perm

anent, others should be discarded or sent
hom

e w
ith the children as soon as their classroom

usefulness is over.

PR
E

PA
R

IN
G

 curriN
G

s

T
o m

ole cuttings of such plants as deranitnn and be-
gonia,

sttrki- zter:ends three to four Ir.ches
long.

R
em

ove any flow
ers.

C
ut the stem

 on a
slant Just below

 a leaf.
R

em
ove this leaf and the

ne,:t one above it.
A

llow
 the cut ends to dry for

alaait half an hour to perm
it a callus to form

, and
then place the tw

o low
est leaf nodes under w

ater or
in m

oist sand.
Ii you are rooting the cuttings in

sand, a plastic bag placed loosely over a single
euttina or a sheet of plastic over a tray of them

 w
ill

protect the cuttings from
 e :cessive w

ater loss.

T
ake m

ore cuttings than you need, for 001:'.0
y not

root.
C

uttings taken late in the season after the
nights have turned cool 11;07 not root as w

elt as
those taken earlier in the sum

m
er.

Florists sell
chem

icals w
hich aid root grow

th, ,arc your ight
to try these.

C
iR

O
W

M
any plants car be grow

n w
ithout ;oil.

of ivy, philodendron and W
andering

root
and grow

 indefinitely in w
ater if given

..--301;,1-e

food every few
 1.V

O
O

1 :L
,

td
begonia, can be rooted in

and then ntante-:
pots.

(See p. 3
for w

ater plants to 1,ut

PR
E

PA
R

A
T

IO
N

 01" 1'0 rs

A
ll t',,pe:-; of pot:. are prepircd in the

used pots should be scrubb, d w
ith a 1.m

.H
re

w
ater.

rood contain4 rs should he
%

%
A

ter m
ust

to
alit,

o
a

bob' in the' bottoll, of til* C
O

W
:JO

r.
r

hole w
ith

:;ton(
piec.,

o
flow

ir
:;oti

fror,
f,11

r
t!--roi:(1h

r
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soil and w
ater.

(It is easier to plant in m
oist soil.)

Y
ou should set the pots

in saucers or pans to col-
lect the excess w

ater that drains
out.

T
ransPhnting from

 the C
lard'en

It you pot plants from
 the gar,I4,

spray then, w
ell

w
ith ari all-purpose

plant insecticide before
you

brine them
 into the classroom

.
U

se a trow
el to dig

Itp
the plant together w

ith
som

e soil ,
so as to dis-

turb the roots as little
as possible.

Place in
pot

v.u.th a layer of soil over the bottom
,

hold the plant
upright, and add soil to fill

in around the sides.
-rho :;oil 101701 in the

pot shoal,/ he the saine i-1.; the

ground level w
hen the plant

w
as in the garden.

K
eep the plant w

ell w
atered and ouV

of
direct sun-

light for a few
 days.

Potting C
uttings

If you have rooted a cutting
in sand, it is ready to

pot w
hen the cutting seem

s firm
ly attached

to the
sand.

U
se a sm

all pot, tw
o and one-half

or three
inches in diam

eter.
U

se a spoon to scoop up the
plant, together w

ith som
e sand, w

ithout
disturbing

the roots.
Set the plant into the pot, w

hich
you

have partially filled w
ith soil, and

add m
ore soil to

about one-half inch from
 the

top of the k ot.

if
you have rooted the cutting

in w
ater,

it i sready
to pot w

hen the roots arc an inch long.
Put a layer

of soil in the bottom
 of

a sm
all pot.

Insert the
plant an(i hold it

in position w
ith one hand w

hile
w

ith th(
other hand ,,,ou

,T
:radually add soil

spoon or trow
el so that it

arounc) the roots.
Ihr pot i

half full, w
ater it

contanq
th,

roots an,i the :oil.
thc,

r,st of th soil and press it dow
n

fin, !y.

m
a,

co,T
er ney:1,, potted cuttinds w

ith plastn-
kli1,--. for o few

 days to
con..-Icr-t '1'01,,t)Irc

until tni_
roots art

firir,h, established.
rhop the Pass -eau

rew
o./ed and the plants can he

iurr.

T
ransplanting to I it g,--sr Pots

Plants should not hr, put
in larder pot.:

until the.7
have olytgrow

n the sm
all

ones.
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T
o transplant to the next larger size pot, prepare

the new
 pot in the usual w

ay. Put a layer of soil
over the bottom

. T
ake your sm

all pot w
ith the plant

in it, and hold it upside dow
n w

ith the plant pass-
ing betw

een your fingers.
R

ap the pot sharply to
loosen the soil.

It should drop into your hand in
one chunk.

R
em

ove the pot, and carefully turn the
plant right side up, place it in the new

 pot, and
fill in the em

pty space at the sides w
ith m

ore soil
and w

ater.
Y

ou w
ant to disturb the roots as little

as possible in this operation.

G
R

O
W

IN
G

 13U
L

B
S

G
reenhouses, variety stores and departm

ent stores
carry large :itipplies of bulbs in the fall.

M
ail order

seed and nursery com
panies can usually supply

bulbs at riny tim
e of the year, although they have

their largest selection during the fall planting sea-
son.

Paper-w
hite narcissus

is
the only bulb that is easy
to obtain and that w

ill grow
and bloom

 in w
ater and peb-

bles w
ithout a prelim

inary
grow

th period in the dark,
though it does better w

hen
started in the dark.

Place an )rregular layer of
:-;t0110,

or gravel in a pan or
bow

l tw
o or m

ore inche';
eeep. A

rrange the bulbs so

they are supported by the stones but not com
pletely

buried under them
.

T
he bulbs should not touch

each other.
A

dd w
ater until it touches the bottG

L
a

of the bulbs, and keep it at this level.

N
arcissus flow

er parts are Sm
all but regular, and

if you use a sm
all paint brush to transfer son v pol-

len to the pistil, seeds should be produced,

T
he hyacinth is spectacular, but

it w
ill not produce good flow

ers
w

ithout a period of several w
eeks

in a dark, cool place.
Y

ou m
ay

w
ant to try grow

ing som
e if you

have a dark, cool cupboard. T
he

hyacinth w
ill grow

 in soil or over
w

ater.
T

here is a special hya-
cinth glass that supports the bulb
over but not touching the w

ater.
(T

he roots grow
 dow

n to the w
ater.)

C
over the top of the hyacinth

bulb w
ith a paper cup and place

it in a cupboard.
If you use soil, keep it m

oist but
not flooded. W

hen the roots are w
ell developed,

the tips of the leaves roach the bottom
 of trc in-

verted cup, and the flow
er bud is visible, the plant

should be brought into the light.

A
n am

aryllis bulb w
ill send up a flow

er otalt
m

onth or si:: w
eeks after it is planted in soil.

It
does not need to be kept in the dark. T

he lecrres
m

ay not com
e up until after the flow

er has blooT
tec;.

T
I»s is the only bulb com

m
only grow

n indoors that
can be successfully saved for a secoL

d
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T
he flow

ers are spectacular and large enough for the
children to see all the flow

er parts and to dem
on-

strate pollination by putting pollen from
 the large

stam
ens on the sticky central pistil.

PL
A

N
T

IN
G

 SE
E

D
S

G
reenhouses, groceries, variety stores and hard-.

w
are stores carry large assortm

ents of garden seeds
in spring and sum

m
er.

Seed com
panies and biolo-

,gical
supply

houses have seeds available all
through the year.

It is hA
piul tv lid

c c;atalogu
from

 seed com
panies in the classroom

, for they
are

very inform
ative and w

ell illustrated.
(See riii) lio-

p,
I 16, for list.)

are. gturiii-inteoci tO
 cp?tr,111-1.,te,

have been treated for protection against fungus dis-
east_s.

Y
ou can try planting beans that you get

Irani grocery shelves, but they m
,y not sprout if

they are too old or have been treated to prevent
300llage.

T
est a few

 before you pass them
 out to

the children.

W
hen you plant seeds, fill a pot or tray w

ith
m

o
soil to rw

out one-half inch from
 the top.

A
rrange,

the .;,-,eds on the :1,urtac, then co'kri sr
thi 'In w

ith a
D

ryer of soil abou, the sam
e thichnss

; the see,I,
Press the soil dov.h1 firm

ly and sprinkle w
ith addi-

tional t-ator.
veep the soil ;,,oist.

It i., helph:l to
co\,or the top of the c.ontaincr w

ith ;las.; or plasti,-
until the seeds sprout.

(A
lw

ays lexie
.3:1,111

uponnit; U
) preyw

it m
oldina.)

of dirL
,t sl;n1iht 'until the ,,ronna

Seeds w
ill germ

inate in m
oist sand or on m

oist cloth
or paper, but they m

ust be transplanted to soil if
w

ell-developed plants are desircd.
(Sce

FL
ow

nR
s rR

cr,.1

T
here are not 1-er.7 m

an; plant: that
c--17-,

from
 seed and brought to bloom

 in the classroom
 in

a com
paratively short tim

e.
D

w
arf m

arigolds and
dw

arf zinnias v.11 bloom
 w

ithin three ..oaths
of

their planting if given adequate
Scarlet runner

beans should be tried, for they show
 spectacular

grow
th and som

etim
es bloom

,
producing beautiful

red-orange flow
ers.

T
he fl

vers tend to abort,
how

ever, and don't produce scads.
M

orning glo-
rie.,,

'C
r

anu T
iny rin, tom

atoes
should also blot' m

 in the
lassroor ,.

O
T

 I T
E

R
 R

E
C

O
T

A
,1 I\ IC

T
iD

E
D

 PIA
%

 l'S

T
here are not m

any pla):ts w
h,h

azs-
room

 requiret:ient3 of :ruing ea:,,y to ol:,tain,
for ( lass projects, and re:.;,e3tdr.t to giluac",i
;

and
(,

e:
of

heat and cold
that are no: t-to-ih,-lostructil

1)elo-: aro tit
ost

keaonias
,

the C
lero'..:-cooted .1g,

r
-..}l1

1:io
re a, :

5.%
.111

rot.)
it

,_1,111'.
r,

or ,,) ,
the

:H
er

H
la,r.ti,-t

;,;
f7 1

)1
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others.
A

void varieties w
ith w

hite flow
ers, since

som
e of these are susceptible to m

ildew
.

B
egonia

cuttings are excellent terrarium
 plants.

C
oleus is easy to root in w

ater or sand.
Its leaves

are beautifully variegated, rind in the short days of
w

inter the plant m
ay put up spikes of tiny flow

ers,
w

hich produce seeds that w
ill germ

inate a few
 days

alter ripening. C
oleus is susceptible to m

ealy bug
infestation, especially if brought in from

 a garden,
but this is easily controlled.

(See p. 16.)
T

he
distinctive square stem

 is com
m

on to all m
ints. T

he
opeosite,' pairing of leaves and their color patterns
can be used for sym

m
etry and art projects.

T
he

sem
i-transparent stem

 and h'gh w
ater-loss rate

(transpiration) m
ake coleus useful in experim

ents
dem

onstrating the m
ovem

ent of colored w
ater in

stem
s.

G
eranium

s tolerate low
hum

idity and great tem
-

perature
fluctuations.

T
hey w

ill bloom
 if given

enough
light

(several
hours of sunlight daily).
It is better to start w

ith
w

ell-rooted cuttings or
new

 plants, but repotted
sum

m
er plants can be

used, if cut back. Slips
are slow

 to root.
Y

ou
w

ill find that the m
ore

com
m

onplace and
less

exotic varieties are m
ore

likely to do w
ell under

poor conditions.
T

his is
true for m

ost plants and
is the reason old-fashioned varieties arc still popu-
lar.

G
eranium

s 'are especially useful
for giving

young children experience in observing properties.
T

he leaves are -hairy to touch and have a pleasant
characteristic odor w

hen crushed.

4, 2
.1,
117'.

JapIpatiens (Sultana)
is easily availzible, O

r;(1 has
transparent stem

s useful for dye e:.zperim
cnts.

It
w

ill bloom
 under poor light conditions, but it has a

tendeocy to drop its leaves and is rot as re:--istant
to environm

ental fluctuations as song other plants.
liov.rever, som

e teachers arc quite successful
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it.
A

void exotic varieties such as plants w
it.h dou-

ble flow
ers or tangerine colors.

T
his plant is a

good substitute for coleus in rooting and w
ater

transport studies.

R
hoeo

discolor

Z
ebrina

pendula

T
radescantia in tw

o vani-
ties *

is
illustrated

he:0.
O

ne is a potted plant, R
hoeo

discolor, com
m

only called
M

oses-in-a-boat,
w

hich
produces interesting w

hite
flow

ers
in

large
boat-

.

shaped bracts.
T

he leaves
have beautiful purple under-
sides.

T
he other is a rela-

tive, Z
ebrina pendula

,
com

-
m

only called W
andering Jew

.
It is a vine w

ith green and

w
hite, green and purple or all-green leaves.

T
his

plant roots rapidly in w
ater, and it can continue to

grow
 there or it can be potted.

Ivy is alw
ays attractive

either in w
ater or in pots.

(For grow
ing plants

in
w

ater see p. 7.)

O
ther potted plants, such as philodendrons,

peper-
om

ias, succulents and cacti, and festival plants
such as poinsettias and E

aster lilies
, are nice to

have around for their decorative effect, their
use-

fulness in art activities, and their general interest.

T
H

E
 T

E
R

R
A

R
IU

M

A
 terrarium

 is, a covered transparent
container

planted w
ith a m

iniature com
m

unity of plants.
It

needs little attention and is quite
easY

 to m
ake.

Several sm
all ones m

ay be
m

ore useful than one
large one. C

hildren enjoy m
aking their

ow
n terraria

in plastic boxes or peanut butter
jars.

T
hree types

of terraria arc described here.
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In order to m
ake any terrarium

 you w
ill need:

I
.

A
 glass or plastic container.

(A
nything from

 a
peanut buttW

 jar to a large aquarium
 w

ill do.
A

plastic shoe box is especially handy.) Y
our con-

tainer should be deep enough to allow
 som

e head-
room

 for the plants to grow
 in.

2. A
 rem

ovable transparent cover.
(G

lass or plas-
tic w

rap w
ill do.)

3.
D

rainage m
aterial, such as sand or gravel.

4.
Soil.

5.
Plants and seeds.

M
O

IST
 W

O
O

D
L

A
N

D
 T

E
R

R
A

R
IU

M

T
his is probably the m

ost useful kind for keeping
sm

all plants such as ferns, m
osses and fungi, and

for rooting cuttings.

Put a half-inch layer of sand or gravel or a m
ixture

of both in the bottom
 of your container for rainage.

A
dd one inch of m

oist soil.
T

his should preferably.
be in the proportions of one-third soil, one-third
sand and one-third peat m

oss or hum
us, but ordi-

nary garden or potting soil w
ill do. (T

he soil should
be m

oist enough to cling together in balls w
hen

pressed in the hand.)

M
ake holes

in the soil, gently insert the roots
of the plants

,
and press the soil around them

.

carpet of m
oss around the plant keeps the soil from

spattering. Sprinkle carefully w
ith w

ater and cover
alm

ost all the w
ay w

ith glass or plastic.

A
djust the lid so that a little but not m

uch m
oisture

collects on it.
W

ater only w
hen the soil appears

dry,
once. a w

eek or less. U
nless the lid is open,

keep the terrarium
 out of direct sunlight because it

w
ill overheat.

A
ppropriate plants for a w

oodland terrarium
 are

m
osses and shelf fungi, ferns, sm

all house plants
or cuttings of ivy, begonia, coleus, or tradescantia,
'or seeds of different kinds. A

s plants get too large,
prune them

 or replace them
.

If you can get w
ood-

land soil and m
oss in your terrarium

, w
atch for

surprises as old w
oodland plants die and new

 ones
appear.

In early spring plant a terrarium
 w

ith any young
plants that are just beginning to appear.

,T
row

th In the w
arr. roor:

w
ill

1-,e

Y
oung violet plants, w

ild ginger, em
erging scillas.

sm
all w

eeds or m
oss a.nd young seedlings can be

:3
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used.
It is also interesting to place

a piece of old
log or a spadeful of garden soil in

a terrariuln and
w

ater it.
In a few

 days you w
ill have an interesting

assortm
ent of young plants and sm

all anim
als. E

n-
courage the children to study them

 w
ith m

agnifiers.

D
E

SE
R

T
 T

E
R

R
A

R
IU

M

T
his kind is easier to keep than

a w
oodland terrar-

ium
, but not as m

uch happens in it.
U

se m
oist soil

m
ixed w

ith an equal part of sand
over the -drainage

layer.
Sm

all cacti and som
e succulents such

as
jade plants, hens and chicks, and aloe w

ill
grow

 un-
der these conditions. (H

andle the cacti
w

ith tw
eez-

ers or gloves.)
A

fter the plants are in place the
soil should be kept evenly m

oist until the
roots are

established, but never add so m
uch w

ater that
you

can see any standing in little pools.
From

 then on
w

ater sparingly, perhaps once a w
eek,

so that the
surface of the soil rem

ains fairly dry.
K

eep in a
sunny spot and do not add a lid. A

 w
ire

screen can
be put over the top if an anim

al (such
as a horned

toad) is to be housed in the desert
terrarium

.

B
O

G
 T

E
R

R
A

R
IU

M

T
he bog terrarium

 is especially interesting
because

insect-eating plants can be
grow

n in it.
Fut in the

drainage layer, then a layer of sphagnum
m

oss. N
o

soil is necessary. O
rder m

aterials and
plants for

a bog terrarium
 from

 a biological supply house,
un-

less you are near a natural bog. K
eep it cool,

cov-
ered alm

ost all the w
ay, and w

ell lighted.
K

eep the
gravel layer under w

ater all the tim
e.

T
here are m

any m
odifications of terraria.

L
arge

w
oodland ones can be m

ade w
ith

a sloped drainage
layer and a bog or shallow

 pool at
one end. T

hey
present m

any opportunities for artistic creativity
in addition L

o their biological
uses.

FE
T

PIN
-G

Y
O

U
R

 PL
A

N
T

S H
E

A
L

T
H

Y
,

T
o grow

 w
ell, plants require-

proper am
ounts of

m
oisture, light and heat.

Plants also require prop-
er nutrition and protection from

 insects and disease.

C
\1
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M
O

IST
U

R
E

A
ll plants need w

ater; they require m
oisture in the

air as w
ell as at their roots.

B
ut the m

oisture in
the air of heated schoolroc..ls

is about equivalent
to that of a desert.

T
here are several w

ays of deal-
ing w

ith this peoblem
.

Potted plants can be set on stones or gravel in leak-
proof containers.

(Fiberglass w
indow

 boxes are ex-
cellent for this purpose, but any large pan w

ill do.)
T

he layer of stones should be kept flooded to in-
crease the hum

idity around the plants.
T

he plants
can be w

atered either by pouring enough w
ater into

the pan of gravel or stones so that the w
ater can

rise through the openings in the bottom
s of the pots,

or by pouring w
ater into the pots from

 above, al-
low

ing excess titer to drain out into the supporting
layer of stones.

B
efore holidays and w

eekends,
add extra w

ater to the pans.

W
ater the plants w

henever the soil in the pots ap-
pears dry, but do not w

ater so frequently that the
soil is alw

ays m
oist.

It is im
portant to let the soil

drys out betw
een w

aterings, because over-w
atering

w
ill lead to the decay of the underground plant parts.

If this has happened, the plants w
ill look w

ilted
even though the soil is m

oist.
In this case, let the

soil dry out before w
atering again.

If the plant is
not able to restore its root system

, take cuttings
from

 it to try again, and throw
 the rest of the plant

out.

C
old, chlorinated tap w

ater is not recom
m

ended.
If

you do use tap w
ater, try to have it at room

 tem
pera-

ture.
Ideally, you should keep a container of w

ater
standing several days. to w

arm
 it and free it from

chlorine before you use it for w
atering your plants'.

Sm
all delicate plants that need a m

oist environm
ent

grow
 w

ell
controller
also be rc

L
IG

H
T

in a terrarium
, w

here the hum
idity can be

(See p. 13.1
C

uttings and slips can
ted in a terrarium

.

Som
e pints can survive in very poor light.

T
hese

grow
 slow

ly and seldom
, bloom

.
M

ost plants need
several hours of bright light from

 a w
indow

 (prefer-
ably facing south, east or w

est) or additional arti-
ficial light in O

rder to grow
 w

ell and bloom
. Seed-

lings and young plants need considerable light to
C

V
keep them

 from
 becom

ing pale and spindly.

A
 sunny w

indow
sill is the m

ost appropriate place for
plants in the classroom

.
If the natural light is poor,

as in room
s facing north or in room

s w
here plants

cannot be close to a w
indow

, an additional light
source on a table w

ill be very helpful. Sm
all fluo-

rescent fixtures can be bought from
 seed com

panies

5
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or biological supply houses, or can be m
ade by

any-
one handy w

ith tools. Such fixtures can be equipped
w

ith tim
ers that turn them

on and off autom
atically

to give a controlled am
ount of light.

If your w
indow

s w
ith the best

light have heating
units under them

, see the follow
ing

paragraphs.

T
E

M
PE

R
A

T
U

R
E

H
ow

 to keep plants from
 being frozen

or cooked is
a constant classroom

 problem
. W

inter
classroom

tem
peratures are by no m

eans ideal for plant
grow

th.
H

ow
ever, som

e plants w
ill survive fluctuations

in
tem

perature on w
eekends and holidays if

you take
a few

 precautions.

If you expect
very cold w

eather over holidays,
either place cardboard

or new
spapers betw

een, the
plants and the w

indow
s,

or m
ove the plants into a

w
arm

er part of the room
. T

em
peratures

are unlikely
to i-rch freezing, since the plum

bing
m

ust be pro-
tected.

If you w
ant to keep your plants

at w
indow

s that
have heating units under them

, raise the
plant trays

on blocks or bricks so that air can circulate beneath
them

. T
his w

ill reduce excessive
tem

perature fluc-
tuation w

hile allow
ing you to take advantage

of the
light.

If w
orst com

es to w
orst and disaster

does stril.e,
rem

em
ber that plants are expendable and

cal. be re-
placed.

16

PL
A

N
T

 FO
O

D

T
he natural plant nutrients found

in good soil are
gradually depleted in a pot.

A
ll plants should be

,,fertilized periodically.
Solutions of essential m

in-
erals are 'sold in bottles in sy3res that

carry garden-
ing supplies. O

rdinarily, sm
all

am
ounts of the solu-

tion are added every few
 w

eeks
to the w

ater used
in w

atering the plants.
D

irections for use are sup-
plied on the containers.

PE
ST

 C
O

N
T

R
O

L

If aphids, scale, or m
ealy bugs

appear, the plants
w

ill need som
e treatm

ent. A
phids (plant lice)

"clus-
ter on grow

ing tips of sterns. Scale
insects appear

as flat brow
n oval disks on stem

s
or near the veins

of leaves, especially
on the undersurface of the

leaves.
M

ealy bugs appear
w

hite, cottony
clum

ps around grow
ing tips and

at the base of
young leaves.

Scale and m
ealy hugs can be

rem
oved 1:vith cotton-,

tipped toothpicks dipped
in ruL

bing alcohol or w
itch
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hazel.
Plants w

ith aphids should be sprayed w
ith

,

an all-purpose plant insecticide.
Several kinds are

carried in stores w
hich supply other m

aterials for
gardening.

If the plants have too m
any insects, dis-

card the plants to protect your healthy ones from
 in-

festation. A
 w

eekly rinsing of the leaves w
ill be

very helpful in discouraging insects and w
ill im

prove
the appearance of the plants. H

old plants under fau-
cet or spray and rinse both sides of leaves.

U
SIN

G
 Y

O
U

R
 C

L
A

SSR
O

O
M

 G
A

R
D

E
N

1

Specific uses of plants for teaching are suggested
below

, but general daily care is also im
portant.

D
aily care can bring out the facts that plants grow

(m
easure thorn and record the m

easurem
ents), bend

tow
ard the light (keep turning them

 each day), and
need w

ater regularly.

PL
A

N
T

 ST
R

U
C

T
U

R
E

S

L
et the children exam

ine w
hole plants, roots in-

cluded, by uprooting and w
ashing the soil aw

ay
from

 a plant that is to be discarded. T
o gain som

e

appreciation of ..the extent of the root system
 pro-

duced by a plant, have the children carefully re-
m

ove and untangle all roots, lay them
 end to

end,
and m

easure the distance they stretch,

Superm
arkets offer a great variety of plant m

aterials
that are useful for classroom

 activities.
T

here are
seeds to grow

, fruits to dis'Sect, vegetables and
flow

ers to exam
ine.. W

hole vegetables are seldom
seen by .m

any children brought. upand
frozen or

canned food. U
se unshelled peas aria. green beans

to show
 fruit structure and seed arrangem

ent.
D

is-
cuss the uses of the structures you see

(the pod,
'the seeds

,
the attachm

ent %
points of the seeds).

C
ut cross - sections of cucum

bers, peppers, tom
a-

toes, apple's and oranges to see the structures.
C

ount the seeds in a single orange, plant them
 and

find out how
 m

any orange trees you could get.
C

ount the seeds in your H
allow

een pum
pkin, dry

them
 and use them

 in germ
ination experim

ents.

T
ake apart, leaf by leaf, a head of lettuce, a brus-

se s _grout, a cabbage or a bunch of
celery. N

ote
color difference betw

een inside alit outside leaves.
L

ook for sm
all buds at the base df each separated

part.
T

ry counting the leaves on a brussels sprout.

M
uch of e plant is w

ater. Y
ou can dem

onstrate this
by m

easuring w
ater loss. W

eigh individual fruits,
vegetables or leaves. A

llow
 them

 to dry out, w
eiah-

ing at intervals (daily or less freciuently, depcndina
on the rate of loss) .

C
om

pare w
ater loss under var-

ied conditions (on a radiator, on an open shelf, in
a plastic bag) .

I 7
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SE
E

D
 PA

R
T

S

L
arge seeds, such as beans,

corn kernels and pum
p-

kin seeds, are good for
dem

onstrating seed struc-
ture and em

bryo plant
parts, and for experim

ents
w

ith seedlings.
Pum

pkin seeds can often be
taken

directly from
 the H

allow
een

pum
pkin and germ

inated.
L

im
a and w

ax beans
are useful for show

ing seed
parts (geed coat, stored food,

young plant). Soak
them

 overnight before taking
them

 apart.

A
s large seeds germ

inate,
the parts of the

young
plant are easy to identify.

T
he bean .halves

are
called cotyledons. T

hey
can be observed to shrink

as the young plants develop.
T

ry rem
oving one or

both cotyledons from
 a

young plant, and com
pare

this plant after a few
 days w

ith
one that still has

its cotyledons.

G
E

R
M

IN
A

T
IO

N

O
nly a few

 kinds of seeds
germ

inate rapidly under
ordinary conditions. T

he seeds
listed above should

germ
inate w

ithin tw
o days to

a' w
eek.

O
vernight

soaking of large seeds w
ill speed

germ
ination.

Seeds can be germ
inated

in sand, in soil,
or be-

tw
een layers of m

oist blotters
or paper tow

elling.
Y

ou can also line
a tum

bler or glass jarw
ith

a,
blotter or tow

elling and
place seeds 'betw

een the
glass and the paper.

C
rum

ple m
ore tow

elling
to

fill the center of the
glass and put a little

w
ater

in the bottom
 of the

container.
A

n index card
placed aver the top w

ill reduce
evaporation.

Start

18

enough seeds so that the children
can take apart

and exam
ine the seeds at

various stages of germ
i-

nation.

PL
A

N
T

 G
R

O
W

T
H

G
erm

inate seeds betw
een blotting

paper and glass to
show

 the effects of gravity
on plant grow

th.
T

he
roots w

ill grow
 dow

n and the stern w
ill

grow
 up re-

gardless of, the position of the
seed.

If the glass is
tilted, the seedling w

ill adjust:-its grow
th so that

the roots keep grow
ing dow

n
and the stem

 keeps
grow

ing up.

C
Q
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all seeds such as radish and grass seeds produce
seedlings that are sm

all but respond rapidly to en-
vironm

ental changes in light, tem
perature,

oisture
and gravity. Y

ong radish seedlings resp3"nd to
change in light.direction in only an hour lox so.

If
th4=

-* plants are leaning tow
ard the, w

indow
 in the.-

m
orning, turn the pot around, and, long before the

.
end of the day the children w

ill be able to see that
the Seedlings are again leaning tow

ard the light.
Such seedlings W

ilt and recover rapidly from
 loss of

w
ater.

T
hey lose their green color after a few

days in the dark nand regain it afi.
day or tw

o in
the light.

W
hen

take. cuttings, the effect on the parent
plants

w
ill

be interesting to w
atch.

G
row

th of
pl5ntb can be m

odified by pinching out the term
inal -

Suds on the shoots to allow
 the side buds to develop.

'
Plant the ,tops of carrots, beets and radishes in
m

oist sand to get a new
 grow

th of leaves.

G
row

 an onion in a glass over w
ater that just

touches the bottom
 of the bulb. T

he roots w
ill grow

very rapidly. 'T
he leaves are especially interesting

because they are tubular.

Plant grow
th, is affected by crow

ded conditions.
T

ake tw
o pots of the sam

e size and plant one w
ith

tw
ice as .m

any seeds as the other. 'N
ote the differ-

: ences betw
eeh the grow

th of the plants in the tw
o

pots as the plants get bigger and bigger.

PR
O

PA
G

A
T

IO
N

M
any m

ethods of plant propagation can be dem
on-

strated in the classroom
.

C
uttings

C
uttings taken from

 classroom
 plant can be rooted

in w
ater or sand.

R
ooted cuttinjp are excellent for

children to plant in paper cups /to take hom
e and

w
atch.

Show
 the, children how

 Ito transplant to
larger pots.

(See.p. 7 and 8.)

Seeds

See G
erm

ination, (p. 18), and L
ife C

ycles (p.
21)

,

for propagation by seed.
T

o dem
onstrate fertiliza-

tion, try to find &
Potted lily or potted tulips w

ith
Stam

ens that have not been rem
oved.

(If you can't
find them

, get som
e w

ith buds and w
ait for them

 to
open.)

T
he children can put pollen on the sticky

central pistil and observe how
, .w

hile the flow
er

dried up, the central ovary enlarges as m
any young

seeds develop in it
A

lso see N
arcissus and A

m
a-

ryllis, p. 9.

gs.19
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T
ubers

A
 w

hole w
hite potato

can be
planted,

w
ith a portion of it

above the soil.
O

bserve how
only som

e of the eyes (buds)
sprout.

If these are rem
oved,

others w
ill sprout.

T
his is

parallel to the situation in
leafy plants w

here rem
oving

the top bud allbw
s the side

ones to develop.
T

he w
hite

potato is a stem
, botanically

speaking, since it bears buds
(the eyes).

20

T
ry cutting up a

potato
leaving an

'eye
in each sec-

tion and planting
them

.
(T

his is the
w

ay
the

farm
er

plants
his' 'pota-

toes.) Several po-
tatoes w

ill furnish
enough eyes for
each child to have
one.

A
llow

 one
uncut potato to lie
on a shelf, and
com

pare
it

w
ith

the planted pieces
over a period of
several w

eeks.

r
Z

Sw
eet potatoes* and yarns w

ill grow
 in w

ater and
pro-

duce beautiful vines.
(Som

e potatoes have been
treated to prevent sprouting, so start several.)

Im
-

m
erse the end of the sw

eet potato or yam
 that has

no purple buds to about one-third of Its length in
a

jar of w
ater.

It thay 'be necessary to support the
potato above the m

outh of an unusually large jar
w

ith toothpicks. Itis difficult to predict
how

 long
it w

ill take to sprout.
It m

ay take a m
onth or even

m
ore, so do not givd up unless It begins to decay.

It is also possible to grow
 w

hite potatoes
in w

ater
in the sam

e w
ay.

L
eaf Propagation

T
he leaves of A

frican violets and
gloxinias

root
in w

ater or sand.
(T

hese som
etim

es take
a long

tim
e.)

ti
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R
ex (angel w

ing) begonia can be propagated by cut-
ting across the rib of a leaf that has been laid on
m

oist sand. A
 new

 plant w
ill grow

 from
 the cut.

N
ew

 plants w
ill grow

 from
 the notches of B

ryophyl-
lum

 (m
aternity plant). D

rop a leaf, or even just part
of a leaf, on dam

p soil, and w
atch for a circle of

new
 plants sprouting, one from

 each notch.
(T

his
w

orks very w
ell in a terrarium

.)

L
ayering

L
ayering is a m

ethod of propagation that w
orks w

ith
m

ost vines
ivy, philodendron, tradescantia.

It
also w

orks w
ith a jade plant that is long enough to

lean over.
If the stem

 is held in such a position
that a leaf node touches the soil, it w

ill root there
and can be cut aw

ay from
 the parent plant. Y

ou m
ay

anchor the stern dow
n w

ith a bent paper clip or cov-
er it w

ith som
e soil.

L
IFE

 C
Y

C
L

E
S

M
orning glories and w

ax beans are tw
o of the very

few
 plants that w

ill com
plete a life cycle w

ithin the
course of the school year.

If strings are put up at a sunny w
in-

dow
, m

orning glories w
ill clim

b them
rapidly.

M
orning glories w

ill bloom
in tw

o m
onths and produce seeds,

w
hich in turn w

ill germ
inate as soon

as they are ripe. A
s soon as the pa-

pery covers on the seeds open, plant
the seeds.

T
hey w

ill germ
inate in

three to five days and produce an-
other generation.

(B
e sure to get a

m
ixed variety. Sucli special types as

H
eavenly B

lue m
ay not produce seeds.)

Plant som
e w

ax beans in soil, and grow
 in good

light. Som
e should bloom

 and produce pods. B
eans

from
 the ripe pods w

ill germ
inate in a w

eek or less.
T

his provides a very nice exam
ple of the life cycle

of a plant.

C
oleus m

ay produce seed that w
ill germ

inate quick-
ly.

(See p. 11.)

T
iny T

im
 tom

ato plants w
ill grow

 from
 seed and pro-

duce little tom
atoes. T

he seed from
 these w

ill ger-
m

inate if the ripe tom
atoes are opened so that the'

seeds can drop on the soil.
C

ucum
ber vines w

ill
bloom

 and produce m
iniature cucum

bers, but these
w

ill not m
ature.

2.1
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SE
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L

A
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O
O

M
 U

SE

K
ind of Seed

B
eans:

m
ung

kidney, lim
a

scarlet runner

D
ays to

G
erm

ination

I35

D
ays to

Flow
ering

30-40
48

C
om

m
ents

E
xcellent for experim

ents.
M

ay produce seeds in w
ell-lighted

w
indow

.
Spectacular grow

th, beautiful
flow

ers.
C

itrus fruits (grape-
fruit, lem

on, lim
e,

orange, tangerine)

30
G

erm
ination tim

e very uncertain;
depends on

condition of fruit.

C
orn

4
E

xcellent for grow
th :neasurem

ent.
C

ucum
ber

3
60

B
eautiful vine w

ill produce
tiny cucum

bers.
G

rape
30

Interesting vine.
M

arigold (dw
arf)

,,,
3

60
W

ill flow
er in good light.

M
orning glory

3
60

W
ill produce ripe seeds in 90 days.

Pea
4

20
D

oes not do w
ell in overheated

room
s.

Pum
pkin

4
B

eautiful vine.

R
adish

I
Seedlings are excellent for experim

ents.
Squash (acorn)

8
B

eautiful vine.

T
om

ato (T
iny T

im
)

3
74

Produces young fruit
in 85 days.

C
V

Seeds from
 m

ature fruit w
ill

grow
.

Z
innia (dw

arf)
2

60
N

ice flow
ering plant w

hen
given adequate light.
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E
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Y
ou m

ay w
ant to collect w

hole plants or plant m
a-

terials for special uses in your classroom
.

Fruits,
seeds and colorful leaves are abundant in the fall.
V

acant lots and unm
ow

ed rights-of-w
ay along high-

w
ays and railroad tracks are excellent sources of

varied and interesting specim
ens.

(See W
arnings

below
 and on p. 24.)

D
orm

ant branches of shrubs and trees can be brought
into the classroom

 in late w
inter or early spring.

Put them
 in w

ater in good light and w
atch for the

opening of flow
ers and leaf buds.

T
hese m

aterials
m

ust not be collected until prolonged cold has bru-
4.011 L

ii..11
pea-kips by the ond of .1,111U

di y.

A
 single spadeful of w

oodland or bog soil can pro-
vide the m

akings for m
any terraria.

(See p. 12.)

C
O

L
L

E
C

T
IO

N
 A

N
D

 T
R

A
N

SPO
R

T
A

T
IO

N

D
ried fruits and seeds such as m

ilkw
eed pods or

bare tw
igs can be carried in the hand or put in pa-

per bags or other containers.

C
olorful leaves and other plant parts that you w

ant
to m

ount and display in som
e w

ay are easiest to car-
ry if you insert them

 betw
een pages of an old m

aga-
zine.

Identification and notes as to place of col-
lection can be w

ritten in the m
argins of the pages.

M
any specim

ens can be collected this w
ay and

transported w
ithout orushing or w

rinkling.

L
eafy branches and flow

ers should be cut w
ith a

knife or pruner and placed in plastic bags.
Inflate

the bags and close w
ith w

ire tw
ists to keep the

specim
ens m

oist and cushioned against injury.

W
hole plants should be carefully

dug up w
ith a trow

el or large
knife,

keeping as m
uch soil

around the roots as possible.
Put the plant w

ith its soil into a
plastic bag at once.

Inflate the
bag by blow

ing into it, and then fasten it.
In the

case of m
oss, sm

all ferns or other tiny plants grow
-

ing on w
ood or rocks, try to collect a piece of w

ood
or stone along w

ith the plant grow
ing on it, and

enclose the w
hole specim

en in a plastic bag as d-
scribed above.

W
A

R
N

IN
G

S

W
hen collecting, try to leave the area as undis-

turbed as possible.
N

ever take m
ore m

aterial then
you can use.

N
eedless to say, you w

ill not collect
plants on private or park prqperty w

ithout perm
is-

sion.
Y

ou should fam
iliarize yourself w

ith the rarc
species of plants protected in your state.

E
nov., how

 to recognize poi-
son ivy.

("L
eaves three,

quickly flee! ")
If sonic is

touched accidently , w
ash

the skin thoroughly w
ith

tea
k-
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,
,

-
P.-

.

B
e careful w

ith fungi.
Y

ou can safely collect
any

dried and leathery fr,rm
s of shelf

fungi w
hich- appear

on tree trunks, m
ost odd-shaped fungi,

and puff-
balls,

A
void those that look like toadstools

or the
edible m

ushroom
s sold in

grocery stores.
T

here is
a slim

 chance that you m
ight pick a

poisonous one
w

hich resem
bles these harm

less
form

s, and it is
bettor to leave questionable

ones alone.

rH
L

 L
N

D
nu:

H
U

O
L

Y
ou, your friends,

or the school children m
ay

w
ant

to keep the potted plants that
have survived the

school year.
D

iscard plants that
are in poor condi-

tion.

E
m

pty and scrub pots, terraria
and w

indow
 boxes.

store unused soil, sand
and gravel.

It is better not
to store used soil,

since it m
ay be contam

inated
w

ith fungus diseases and
harm

ful insect pests.

L
eftover seeds should be

discarded, since the
chance that they w

ill germ
inate

W
4 ,3,1,

Plan to get new
 seeds

in the fall.

Store dried specim
ens in boxes.
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M
any living things w

iggle. M
any are soft and furry.

T
his m

akes them
 fascinating for children and w

ins
their greatest interest and attention.

O
n the other

hand, to the teacher, the care of anim
als in a class-

room
 presents problem

s such as w
eekend and vaca-

tion care, and is som
etim

es thought m
ore trouble

than it is w
orth.

B
ut do not underestim

ate the
w

orth of direct experience w
ith living things in ex-

citing interest and in developing hum
ane attitudes.

It is possible to find anim
als that you can feel com

-
fortable w

ith in alm
ost any individual classroom

 sit-
uation. T

he anim
als and procedures described here

have all been tried successfully in classroom
s w

ith
average to poor conditions. Som

e anim
als require

less w
or; than others, but all th()..,4-,

(-
1;)11,.

A
 nu

.

T
his section discusses procedures for keeping w

ater
anim

als and land anim
als. W

e give details about a
group of selected anim

als that have Proved especial-
ly u.,:tai

ti,6ruoin.

W
ater anim

als are sim
ple to care for.

T
hey need

w
ater, air, a reasonably constant tem

perature, and
food in the right am

ounts.'

L
and anim

als need m
ore w

atching and m
ore cleaning-

up-after.
H

ow
ever, land anim

als are also m
ore fun.

C
hildren can have rew

arding experiences taking
care of w

ater fleas in a jar of pond w
ater, but they
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usually like the bigger, fuzzier anim
als that

are a
little harder to take care of.

Pick the ones that
suit your :conditions as w

ell as
your preferences.

K
E

E
PIN

G
 W

A
T

E
R

 A
N

IM
A

L
S

A
n aquarium

 is any kind of
container in w

hich con-
ditions are right for w

ater
organism

s to rem
ain alive.

M
uch fuss is usually m

ade about
preparing an aquar-

ium
.

Fuss m
ay ne necessary w

hen the aquarium
is

to be a perm
anent establishm

ent intended
to last for

several years and to contain
m

any kinds of fish. B
ut

this kind of aquarium
 is not recom

m
ended'

for the
classroom

. N
ot very m

uch happens in it.
A

lso, too
m

any special requirem
ents result in too m

uch loss
w

hen you have inevitable classroom
catastrophies

such as too m
uch food,

inapgropriete food,
too

cold over w
eekends, too hot

over w
eekends, cover

left off, too m
uch chlorinated w

ater
added, and so

on.

A
 sm

all aquarium
 can be

set* up w
ith

an under-
standing that

it
w

ill be changed or rem
oved

in
tw

o w
eeks.

Several sm
all aquaria w

ith different
contents can be m

ort f.
interesting than one big

one.
L

arger aquaria set up for long periods
can

be used to study life cycles of fish
and snails ,knu

ti 'L
 vi

n.rnyiny ,_:onditions un population.

SE
T

T
IN

G
 U

P A
N

D
 C

A
R

IN
G

 FO
R

 A
N

 A
Q

U
A

R
IU

M

Fish need a great deal of
oxygen and a fairly con-

stant tem
perature. T

hey also need clear
w

ater (w
a-

ter w
ithout too m

any suspended particles),
and they

need food.
T

hese needs are sim
ple to provide

in
an aquarium

.

If the aquarium
 is to be set

up for any length of tim
e,

put som
e clean coarse sand

or gravel in the bottom
before you fill the container.

T
his w

ill trap particles
of dead plants,

excrem
ent,

etc., and help prevent
floating particles from

 being stirred
up from

 the bot-
tom

 of the aquarium
 by the fish.

Sand should be
w

ashed absolutely clean
(free of clay, dust, soil,

and chem
icals) before being

put into the aquarium
.

If the sand is not clean
it m

ay contribute m
ore

con-
tam

ination than it takes out.
Plants can be rooted

in the sand.

C
O

N
T

A
IN

E
R

S

A
ny transparent container

can serve as an aquarium
.

A
quaria can ra.ige in size from

a peanut butter jar to
a 10- or 20-gallon tank. A

n aquarium
 should

not be
higher than it is w

ide,
to insure an adequate oxy-

gen supply.
If by chance you have

an aquarium
 w

ith
a constricted top,

be sure not to fill it above the
w

idest portion.

t."D

C
O
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It is w
ise to keep a cover on an aquarium

. A
 cover

keeps anim
als in (and keeps intruders out).

It
also prevents excessive evaporation of w

ater. T
he

cover should be loose-fitting or have a couple of
holes to allow

 air to circulate.
Y

ou m
ight use

loose plastic w
rap over a sm

all container, and
a sheet of glass or heavier plastic over a large
container.

L
eaky aquaria can be sealed by brushing epoxy glue

onto the inside joints. T
ake the w

ater out first and
be sure all the inside joints are thoroughly dry be-
fore you apply the glue.

A
llow

 to set for 24 hours
before refilling w

ith w
ater.

O
X

Y
G

E
N

M
ost dissolved oxygen com

es from
 the surface of

the w
ater. T

herefore, use a container w
ith a w

ater -
'air surface at least as w

ide as the depth of the w
a-

ter.
Plants do relatively little good as oxygenators

in sm
all containcT

s (10 gallons and under) unless
they are w

ell illum
inated 24 hours a day.

Plants
in

n aquarium
 of this size are m

ainly for decora-
tion.

B
ubblers are not necessary unless conditions

are crow
ded.

Fish that com
e to the surface and gulp are not trying

to be friendly or to show
 you that they are hungry.

T
hey are suffocating.

T
his m

eans that there is not
enough surface area, or that there are too m

any fish.
It m

ay also m
ean that the w

hole tank has gone foul.
(Y

ou should know
 if it is foul from

 other indications,
such as the odor,)

T
E

M
PE

R
A

T
U

R
E

H
eaters can be obtained to keep tropical fish from

being chilled by tem
peratures below

 68
F.

B
ut w

hy
not use native fish that can take cooler w

ater' (See
p. 35.)

A
void too m

uch heat.
O

ver 80° F.
is hard on m

ost
fish. A

 high tem
perature low

ers the am
ount of oxy-

gen in the w
ater and also increases the m

etabolic
-rate of the fish, and thus heightens oxygen require-
m

ents.'

R
apid tem

perature changes can kill or w
eaken a fish\

T
his usually happens w

hen a fish is first put into an
"cti

aquarium
.

For safety, float a container w
ith the

fish and som
e of its previous w

ater in the new
aquarium

 w
ater for an hour before dum

ping the fish
into its new

 environm
ent. T

his perm
its the tem

per-
atures to equalize.

W
A

T
E

R

C
hlorine is often present in tap vtater (drinking w

a-
ter) in large enough am

ounts to kill w
ater plants

and anim
als. T

he w
ater m

ay be freed of chlorine by
letting it stand tw

o cloys in an open w
ide-m

outhed
container; or by boiling it 20 m

inutes, letting it
cool, and then stirring it vigorously for 5 m

inutes;
or by treating the w

ater w
ith a few

 crystals of pho-
tographic hypo.

(H
ypo is obtained cheaply from

photo supply stores.
It is essentially w

hat you net
in expensive sm

all am
ounts front pet shops undcr

the label of chlorine neutralizer.)
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D
istilled w

ater w
ill not m

aintain life
very long. L

iv-
ing things need m

inerals, and the osm
otic balance

of living cells is upset by distilled w
ater.

C
loudy w

ater is m
ost often caused by bacteria, sin-

gle-celled anim
als, or algae grow

ing in great abun-
dance and suspended in the w

ater.
T

his happens
w

hen there is too m
uch organic m

atter
in the w

ater,
w

hich in turn is probably due to too m
uch

fish food,
contam

inants dropped in by children
(gum

, candy,
glue, paper), or dead w

ater plants and anim
als

that
have not been rem

oved.

T
he quickest cure for cloudy w

ater is
to_ start over

again.
T

he easiest cure is to add nothing to the
container until it clears up.

B
ut there is a chance

that everything w
ill die before the w

ater
clears.

In
any case, be sure to look at the cloudy w

ater w
ith

a m
icroscope or m

agnifier.

D
o not m

i;stake algae-coated gl:'ss for cloudy
w

ater.
T

o have algae in the tank, especially
green algae,

is a healthy condition. A
lgae

serve as vegetables
and protection for a population of m

icroscopic
ani-

m
als.

R
em

ove excess algae from
 the front glass by

scraping. L
ook at the scrapings under

a m
icroscope.

If you go exploring, you w
ill find

a m
ultitude of tiny

anim
als living on the sides of the

aquarium
.

FE
E

D
IN

G
 T

H
E

 IN
H

A
B

IT
A

N
T

S

T
he food you use should depend

on w
hat anim

als
are in your aquarium

.
Standard tropical fish food

is a good m
ixture for m

any form
s of life.

C
rum

bled

28

dry dog or cat food is sim
ilar.

Since different fish
have different eating habits, find out w

hat
your par-

ticular fish need to avoid contam
inating the tank

w
ith the w

rong food.
(See B

ibliography.)

T
he healthiest and m

ost interesting fish are slightly
hungry ones.

N
ever feed m

ore food at any one tim
e

than the fish w
ill eat up com

pletely right
aw

ay. T
he

w
ater then w

ill not get cloudy. It w
ill be'm

ore inter-
esting to w

atch the fish being fed if there is not al-
w

ays excess food around.

M
ost aquarium

 anim
als need to be fed

at m
ost once

a day; som
e m

ight need feeding only
once a w

eek.
O

bserve yours to see how
 m

uch,they need.
G

en-
erally, large fish and cold-w

ater fish
eat m

ore than
sm

aller fish and those that live naturally
in w

arm
er

w
ater.

W
H

A
T

 T
O

 K
E

E
P IN

 Y
O

U
R

 A
Q

U
A

R
IU

M

Y
ou m

ay stock your aquarium
 from

a pet shop, a bait
shop, or pond or stream

.
Y

our choice w
ill be gov-

1C
Y

D
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erned by the area you live in and the tim
e of year,

as w
ell as by your ow

n inclinations.

A
 N

A
T

U
R

A
L

 PO
N

D
 A

Q
U

A
R

IU
M

T
his is the sim

plest and perhaps the m
ost interest-

ing kind of aquarium
 to set up.

It involves getting
som

e m
aterial from

 a pond or lake and dum
ping it in-

to an em
pty transparent container or standard glass

aquarium
. T

his is called the bucket technique of
collecting.

N
o preparation is necessary.

Som
e

judgm
ent in selection of m

aterials w
ill increase

your chances of success.

A
t the pond

T
ake along a bucket or tw

o. It is im
portant to bring

back as m
uch w

ater as possible, but do not fill a
bucket m

ore than half full.
If you fill it full it w

ill
be too heavy, and it w

ill spill all over the back of
your car.

D
ip half a bucket of clear w

ater.
T

hen pick out
som

e bushy, bunched w
ater plants and plop them

quickly into the bucket of w
ater.

A
void too m

uch
m

ud and bottom
 silt, as

clouds the w
ater exces-

sively. T
ear out som

e algae from
 rocks or posts and

dum
p it in.

T
ake only a little.

T
oo m

uch plant
m

aterial w
ill start a chain reaction of decay that

w
ill foul the w

ater.
A

 handful or tw
o of plants in a

plastic pail of w
ater should be enough.

A
lso collect a

ff.-_,w
sam

ples of subm
erged dead

leaves, tw
igs, and algae-covered rocks.

-

If you have fire, feathery
plaits

that are healthy
looking, the job of collecting is finished.

Y
ou w

ill
find that you have collected anim

als* along w
ith the

plants.
If you w

ish to spend m
ore tim

e, search and
poke for special anim

als under leaves, in the m
ud,

or sw
im

m
ing about. A

 sm
all jar or net or kitchen

strainer m
ay be of help here. Fish, frogs, and sala-

m
anders are not recom

m
ended for this collection,

for, as you m
ight have guessed by now

, m
ost of

your aquarium
 dw

ellers w
ill be sm

all invertebrate
form

s easily eaten or disturbed by giants.
A

gain,
take only a few

.
Y

our aquarium
 w

ill only represent
a very sm

all fraction of the pond.
O

ften one speci-
m

en w
ill live w

ell, but several m
ay cause the death

of all.

T
ransportation

"m
r

T
he faster you get hom

e, the better. T
he cooler you

keep the w
ater, the better. T

he sm
aller your collec-

tion of organic m
aterial, the longer it %

il, stay alive.

If there is a chance that'the w
ater tem

perature w
ill

rise considerably during transportation, ice cubes
should be dropped into the pail.

the greritcst suc-
cess w

ith this kind of collecting can be had in the
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w
intertim

e.- I
regions w

here ponds freeze over in
w

inter, the ice
an be C

hopped to get at plants and
anim

als, and som
e of the ice can be saved to keep

the w
ater from

 w
arm

ing too quickly in the
car or

classroom
.

(Y
ou w

ill find few
er plants in w

inter,
but life is still abundant enough to stock

your aquar-
'ium

.)

In the C
lassroom

T
ip the bucket and pour its contents into

your aquar-
ium

.
If there is a lot of m

ud, shake the plants off
in the w

ater and let them
 float free w

hile the
m

ud
settles at the bottom

 of the aquarium
.

T
his is to

insure that the plants aet enough light.
It is diffi-

cult to root the plants in soft m
ud,

so you can just
let them

 float.

K
eep the containers as cool as possible, and allow

good light for the plants.
Put on a lid but allow

 an
opening,for air circulation.

L
et the w

hole thing sit
until

the m
ud has

settled.
T

hen your pond
aquarium

 is ready for observation.
T

he anim
als

m
ake them

selves know
n by their m

ovem
ent. B

ut be
alert. T

hey are sm
all and subtle.

A
 natural pond aquarium

 shoU
ld not be fed

m
ore than

once a w
eek.

U
se just a pinch of fish food.

T
he

anim
als eat each other and the plants, and also the

bacteria that decom
pose dead plants and anim

als.
B

y helping the food cycle a little, you can m
aintain

larger populations, butoo m
uch feeding w

ill usual-
ly increase grow

th of bacteria and algae to such
a

degree that the tank w
ill

go foul.

30

E
xpect the population to change as tim

e
passes.

T
his is all very unpredictable but interesting. Sam

-
ple m

aterials can be transferred w
ith

a m
edicine

dropper or tw
eezers to m

icro-aquaria (sm
all

con-
tainers such as plastic cups or sm

all jars),
one for

each child.

T
he pond aquarium

 m
ay run dow

n after
a tim

e.
If

active populations are w
anted, it is best to

start
again in a few

 w
eeks w

ith a fresh supply of
w

ater,
plants and anim

als.

T
he natural pond aquarium

 offers
an opportunity to

study the effects of pollution.
U

se several con-
tainers filled from

 the sam
e pond.

C
are for one as

,described aboV
e, to serve as a control. A

dd
to thi

others an assortm
ent of pollutants such

as m
ight be

found iri lakes- nearby.
D

etergent is a com
m

on pol-
lutant_ See w

hat happens w
hen a little is added

to
a natural pond aquarium

. A
nother pollutant is natu-

ral w
astes. W

astes serve as food for bacteria,
bacteria serve as food for pretozoa, and

so or .
Y

ou
can sim

ulate this effect by adding too m
uch fish

food to the aquarium
 and w

atching to
see w

hat hap-
pens.
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Plants you find in a pond aquarium
 w

ill include
som

e of those show
n on p. 33.

In addition, you
w

ill find algae.

Filam
entous

algae

A
nim

als w
ill be found in m

any sizes.
Som

e can be
seem

 w
ith the naked eye, som

e w
ith a hand lens ,

and som
e w

ith a m
icroscope.

1
1"

11

C
73

Protozoa (seen through
a m

icroscope, 100x)

Flatw
orm

s
(to m

ore thanl-irr.)

R
oundw

orm
s

1

(to
4

in.)

B
ristle w

orm
1

(to i in.)
.

T
ube w

orm
s

(about
I

in.)

------
,

-
'
-
-
-
-
-
-

-
_
_
_
-
-
-
i
-
-
-
 
-
-
-
-
-

'''''.4.7
....-...---.

_
/
"

/
.
.
.
-

.
.
-
-
-

,
,
-
.

-
-
.
.
.
-
-
-
-

-
-
-
-
-

H
ydras

(less than
I

in.)

R
otifers (seen through

a m
icroscope, 100x)

.p...'54,---..._

L
eech

( I
in. to 10 in.)

°DC
O

(about
5

10
in.)

C
rustaceans -- C

opepods and W
ater

fleas
(seen through a hand lens)

3I
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T
his group of anim

als
can be seen w

ithout
a m

icroFcope. Y
ou should find.som

e of
them

 in your natural pond aquarium
.

M
osquito larva

I
I

( in. to 2 in.)
5

G
iant w

ater bug
(to 3 in.)

32

Z
.'

D
ragonfly larva

1

(to 2 in.)
2

Springtail
(on surfacep"w

a ter)
(to

5
in.)

'W
ater m

ite
(to

in.)
5

M
ayfly larva

(I in.)

W
ater L

oatm
an

(1 in.)

W
ater beetl..

(adult)
(larva)

(to I in.)
2

(to
I

in.)

D
am

selfly larva
(to

I
in.)

3
Snails (I in. to-4 in.)

C
Y

'D
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SE
L

E
C

T
IN

G
 PL

A
N

T
S FO

R
 T

H
E

 A
Q

U
A

R
IU

M

Plants serve several pU
rposes in an aquarium

 be-
sides being decorative.

T
hey add to the com

fort of
som

e fish w
ho like to hide in them

. T
hey help keep

the aquarium
 clean by absorbing som

e trapped excre-
m

ent. T
hey m

ay also help supply oxygen in large
tanks. A

 pinch of garden fertilizer sprinkled into
the W

ater w
ill m

ake the plant grow
th m

ore lush.

Plants need light if they are to live.
D

on't keep the
aquarium

 in direct sunlight, but it should be in a
w

ell-lighted spot or have its ow
n light source./

Som
e aquarium

 plants float near the surface of the
w

ater; others live suspended betw
een the surface

and the bottom
.

Still others are rooted.
T

he illus-
trations on this and the next page are of "tried and
true" aquarium

 plants of all three kinds.
T

hey can
be found in m

ost freshw
ater environm

ents, or in
your nezest pet shop.

Surface PlantsD
uckw

eed

Ivy- leaved duckw
eed

Suspended Plants

W
ater m

oss

W
ater m

ilfoil

Stonew
ort

B
ladderw

ort
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R
ooted Plants

Pondw
eed

(sm
all

species)

V
allisneria

SE
L

E
C

T
IN

G
 FISH

 FO
R

 T
H

E
 A

Q
U

A
R

IU
M

Som
e fish w

ill' ndt rem
airralive in captivity.

O
thers

.

are very delicate and therefore are difficult to ,ke
alive.

Fish.that can be kept alive
e sily in

o'
classroom

 are illustrated here.
Som

can b- ob-
tained from

 pet shops, som
e from

 ponds
and s

earns,
E

ach locality has different representative
species

w
hich m

ight be.used in the
sam

e w
ay.

B
e sure to

obtain sm
all, young fish. Y

oung fish that
grow

 tog
large should be-rt-turned to their natural habitats.

Y
ou can get.m

innow
s and perhaps freshw

ater
praw

ns
in bait stores.

C
hildren in your class--aan go net-

ting in 'Shallow
 w

ater, w
ith their

parents, to stock
your aguaribm

.

Y
ou m

ay choose to keep a single, large
fish in a

container w
ithout plants or sand.

T
his m

akes the
container easier to clean.

(Just draw
 dirt off the

bottom
'w

ith a large baster syringe
or siphon it off

-w
ith a hose.) A

 few
 large rocks

can be used for
hiding places or to relieve the visual

m
onotony for

hum
ans. Som

e anim
als (such

as sunfish) that orient
to thi.eir surroundings in specialw

ays are interesting
to /vatch

if you change the
"furniture" around.

C
r6yfisn need sand w

hen they
shed their shells.

-Snails som
etim

es help
an aquarium

 by cleaning ex-
cess algae off the sides and by picking

up excess
food.

T
hey can also be a nuisance. T

hey
m

ay eat
plants, carry fish diseases and

parasites (this is
true especially of native snails), becom

e
over-abun-

,

./.?ctv
Sagittaria

dant, or die. T
hey are interesting

to w
atch, but
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they are not necessary in an aquarium
 and they do

not eat fish excrem
ent.

If anything, w
hen num

erous
they m

ake m
are L

itter than the fiih.
(See p. 44 for

m
ore about snails.)

C
O

L
D

 W
A

T
E

R
 E

G
G

-L
A

Y
E

R
S

50° -.75° F.
G

ar eats only live fish.
D

ogfish and darter eat m
eat. O

thers
eat fishfood as w

ell as m
eat.

C
arp (12-15 in.)

M
innow

 (4 in.)

D
ogfis h

(30 in.)

Sunfish
(6-8 in.)

G
oldfish (to 18 in.)

Praw
n (to 4 in.)

4

B
ullhead

(to 18 in.)

Z
ebra

(2 in.)

C
rayfish (to 5 in.)

C
atfish

(2 in. to several ft.)

G
ar

(5-6 ft.)

D
arter (3 in.)

C
\1
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W
A

R
M

 W
A

T
E

R
 L

IV
E

-B
E

A
R

E
R

S

750
- 85° F.

E
at fish food.

(T
hese draw

ings are life-sized.)

(t)

(m
ale)

(fem
ale)

G
uppies

frC
4

9
(fem

ale)

(m
ale)

M
osquito fish

M
oons

W
A

R
M

 W
A

T
E

R
 E

G
G

-L
A

Y
E

R
S

750
-

,o
F.

E
at fish food.

(T
hese draw

ings are life-sized.)

T
ropical catfish

36

M
ollie

(m
ale)

L
K

E
E

PIN
G

 L
A

N
D

 A
N

IM
A

L
S

T
here are tim

es w
hen

you w
ill plan to bring an ani-

m
al into the classroom

.
T

here are other tim
es w

hen
children w

ill bring them
unexpectedly.

It is a good
idea to be prepared in

advance w
ith

appropriate con-
tainers for them

.

C
A

G
E

S

A
 land anim

al that is
kept in the classroom

 should
have a cage that resem

bles its
natural environm

ent
at least in a few

 essentials.
A

n insect or a w
arm

-
blooded anim

al needs
a dry cage; a

Iancl
snail,

salam
ander, toad or earthw

orm
 needs

a m
oist cage.

If you are in doubt
as to w

hat kind of
cage a parti-

cular anim
al needs,

see pp. 41-60 or the B
ibliogra-

phy.

A
 D

R
Y

 C
A

G
E

T
his is m

ostly for insects.
U

se a pie
pan, cake

pan or can lid
for the

bottom
, and a piece of

glass, plastic or screen
for the too.

T
he sides

are m
ade of a roll

of
screen.

Y
ou can

tie,
hook, sew

 or solder it
dow

n the seam
.

W
ire

or tie the bottom
 to the

sides.

C
.D
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) j

ForeaI.
sy

easy access ,
you m

ay w
ant to m

ake a sleeve
top' for the ca(ie. U

se a plastic bag w
ith the bottom

slit open, a cotton stocking w
ith the foot cut off,

or any other sleeve you m
ight devise of cloth or

plastic.

A
ttach it to the top of the cage by sew

ing, or w
ith

glue, string, or binder. T
he open end of the sleeve

should be closed w
ith a w

ire tw
ist or rubber band

that can be rem
oved and replaced easily.

Providing W
ater

E
ven in a dry cage you

w
ill have to provide

w
ater for the anim

als.
Insects usually fall
into open containers
of w

ater, but alm
ost

all insects are able to sip w
ater out of a piece of

w
et absorbent cotton or paper tow

el.
T

he best w
ay

to keep cotton w
e'. continuously is to stick a tight

w
ad into the m

outh of a bottle of w
ater and then tip

the 1.1ottie on its side. T
rim

 the fluffy edges of the
cotton w

ad w
ith scissors so the insects can reach

the w
et fibers.

In nature insects get w
ater from

 rain or dew
drops,

from
 plant juices, from

 w
hat they eat, or from

 the
soil.

T
herefore, if it is convenient you can sprin-

kle the inside of the cage lightly w
ith drops of w

a-
ter once or tw

ice a day.

A
 M

O
IST

 C
A

G
E

A
ny glass or plastic container w

ith a w
ide top can

serve as a m
oist cage.

72m
777.--,

A
. screen lid w

ill keep aninials iron, escaping. A
m

eta! or plastic lid w
ill help retain m

ore m
oisture

than w
ill a screen lid.

B
ut if you use a solid lid,

you m
ust he sure that it is punched w

ith m
any holes

for good air circulation, or everything in the con-
tainer w

ill go eitheA
noldy or sour.
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Plastic shoe boxes are ideal for m
edium

-sized
m

oist
cages.

T
o m

ake a transparent container of other
sizes, you

can use glass or plastic sheets. A
crylic plastic

can
be glued w

ith m
odel airplane

glue or other appro-
priate cem

ent to m
ake a box.

O
ther plastics or sheets of glass

can be put to-
gether w

ith tape to m
ake

a box. W
ater -seal it w

ith
m

elted pitch (tar) or beesw
ax. (Paraffin

is not tacky
enough.) T

o seal, heat
the sealer in a tin can w

ith

38

a pinched lip. T
ip the box and pour

a stream
 of m

elt-
ed sealer along each joint

on the inside.
E

poxy
glue can be used as a sealer.

T
his kind of cage is not strong

enough to hold to-
gether if filled to the brim

 w
ith

w
ater.

B
ut if you

do a good job,
it should be able to hold

up to an
inch of w

ater w
ithout leaking.

Place rocks, w
ater-soaked w

ood, and
m

oss in the
bottom

 of the m
oist cage. D

o
not use soil or sand,

A
ny plants you w

ant to include should
be potted in

their ow
n sm

all containers.
follow

ing this general
outline, you should have a

cage that can be cleaned
easily and w

ill not contain m
aterials

that w
ill rot or

decom
pose in the w

et conditions.

C
leaning

W
hen keeping larger anim

als such
as frogs, sala-

m
anders, turtles, or snakes, clean

out the cage and

..1A

,.,

C
I
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w
ash w

ith soap once a w
eek. For m

ore details, see
the directions for keeping special anim

als, begin-
ning on p'. 47.

T
em

perature

Y
ou can control tem

perature in a m
oist cage botri by

selecting a proper location in the classroom
 and by

adjusting the opening at the top of the cage to pro-
vide m

ore or less ventilation.
,T

he cover of a m
oist

gage should never be sealed tight.

U
se a therm

om
eter to keep a careful check on the

tem
perature in the cage, especially

if the cage
is in the sun, because sunlight (or even an incan-
descent lam

p) can quickly raise the heat inside
to a lethal level.

T
o cool the cage, increase

the cover opening. W
hen you need a w

ider open-
ing for ventilation to allow

 the escape of the
heated air, w

atch that the cage does
not

dry
out.

T
he heat over a radiator is usually too erratic for

good living conditions.
If the cage is to be w

arm
all the tim

e, d shelf or table in an inside corner of
the room

 is the best location. A
n incandescent lam

p
can be adjusted to ptovide both heat and light.

If
only light is w

anted,1 a fluorescent lam
p is better

because it is cooler.

T
o keep a cage cool, set it on a w

indow
sill.

T
he

dow
ndraft of cool air, even w

hen the w
indow

 is
closed, w

ill keep the cage cool. B
ut be careful not

to let it freeze in w
inter.

C
O

L
L

E
C

T
IN

G
 L

IV
IN

G
 A

N
IM

A
L

S

Special anim
als for your classroom

 zoo can be pur-
chased, but in order to encourage the students to
feel involved and to be know

ledgeable about w
hat

lives in their ow
n com

m
unity it is im

portant to col-
lect som

e local anim
al life

the kinds of things
that the children often com

e upon w
hen they go ex-

ploring or w
hen they are playing close to the ground.

A
n anim

al is fascinating in itself, but it
is im

por-
tant to realize the relation betw

een the anim
al's

needs and behavior and tiv place w
here it lives.

O
nly an anim

al that is found and collected near its
ow

n hom
e can be observed, at least briefly, in its

natural conditions.
T

hen you can see w
hether it

lives in a w
et or dry place, if it eats leaves, etc.

It is im
portant for the children to be aw

are of these
relations betw

een the anim
al and its environm

ent,
and they w

ill be m
ore likely to notice them

 if they
do their ow

n collecting.

Follow
ing are som

e sim
ple w

ays of capturing living
things successfully and transferring them

 to the
classroom

 for study.

SM
A

L
L

 A
N

IM
A

L
S T

H
A

T
 M

O
V
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If the anim
al is not m

oving too fast, you can usually
sneak up on it w

ith a sm
all jar in one hand and a

cover in the other.
G

et the anim
al betw

een the jar
and the cover, and w

hen you are close enough to be
sure of your aim

, quickly close the lid.
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M
any anim

als (especially insects)
detect your m

ove-
m

ents easily, but it is possible
to sneak up on them

if you m
ove slow

ly.
M

any insects can be caught
w

hile they are busy
on plants and flow

ers.

If the insect is both alert
and a good flier (as is the

butterfly),
it m

ay be necessary to
use a net. B

ut
it takes a lot of leg w

ork
to chase insects w

ith
a

net, and w
e recom

m
end this

kind of collecting only
to those w

ith sufficient tim
e

and energy.

A
n easy w

ay of collecting
insects w

ith a net is
called "sw

eeping." Sw
ish

the net back and forth
through the tops of long

grass and w
eeds, alw

ays
keeping the opening of the

net m
oving forw

ard. Y
ou

collect a lot of w
eed seeds this

w
ay (w

hich m
ay be

interesting too) but you also
can get several hundred

insects of different kinds that
you can see craw

ling
and leaping about in all

directions w
hen you invert

the net on the ground.
If you w

ish to keep
som

e of
the'insects, invert the

net over the m
outh of a large

plastic bag or jar and shake
the insects out of the

net.

SM
A

L
L

 A
N

IM
A

L
S T

H
A

T
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R
A

W
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H
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m
ails

,
shags

,
eaithw

orm
s, caterpillars

and sm
all

toads can he picked
up w

ith the fingers.
If you are

squeam
ish about this sort of thing,

they can be

iiV
C

:067A
rr

1,:r -M
a

...L
111,11: 1;1.40 r'"''''''"4t4i:;11,

4,44

4

coaxed into a jar or plastic bag
w

ith a stick or a
piece of stiff paper.

W
hen.using a plastic bag

as a container, blow
 it up

before tying off the
top.

T
his insures that there

w
il1 be enough oxygen (even from

your breath)
to

last the anim
al for an hour

or tw
o.

T
he cushion of

air also keeps it from
 getting

squashed.
B

e sure
to keep closed containers

out of the sun, as they
heat up very rapidly by collecting

the sun's heat
energy.

(T
his is called the greenhouse

effect.)

SM
A
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If you hunt and pick in sm
all

spring ponds or around
rocks and w

eeds in stream
s and

lakes, you m
ay turn

up m
any interesting creatures that

give them
selves

aw
ay to a careful observer by their

m
ovem

ent. B
end

dow
n close to the w

ater,
because m

any creatures
are sm

all and inconspicuous.

T
he handiest catching device

is a sm
all aquarium

net. Y
ou could also use

a tea strainer or a sm
all

plastic cup. C
arry several

plastic bags along tc
hold your collection.

Put som
e w

ater in a bag and
add a couple of specim

ens.
B

low
 in about three

tim
es as m

uch air as you have
w

ater, and tie a knot
in the top of the bag.

T
his package can be carried

in a pocket (if you dori't sit
on it) or in a pail, box,

or shoulder bag.

B
ack in the classroom

, these
anim

als can be put tem
-

porarily in a sm
all container

for observation,
or they

can be placed in an aquarium
.

(See p. 26.)

d
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SA
M
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T
here is an am

azing variety of tiny living creatures
that are usually difficult to collect individual.ly but
becom

e evident a few
 days after a sam

ple of their
natural habitat is brought into the classroom

.

H
ere are som

e such sam
ples that can be collected,

carried back in a box or plastic bag, and placed in
a m

oist cage for class observation:

I
.

M
oist and half-rotted dead leaves.

2.
Soil from

 the w
oods.

3.
Soil from

 a sw
am

py place.

4. G
arden soil.

5. Sandy soil and plant debris from
 a vacant lot.

6.
D

ry rotted w
ood or a m

oist piece of rotted log;

7.
D

ry anim
al dung.

L
A

R
G

E
R

 A
N

IM
A

L
S

It is not recom
m

ended that you collect native ani-
m

als larger than those you can pick up w
ith your

fingers.
It is difficult to care for them

, and class-
room

 conditions m
ay be a hardship and can result in

death. T
he death of a larger anim

al m
ay be m

ore
distressing to the children than that of sim

pler
form

s of life.
In addition, m

oderation in collecting,

exhibited by leaving m
ore easily identifiable ani-

m
als in their proper places in the w

ild, is good
conservation education.

L
arge anim

als such as rabbits or ducks should be en-
couraged in the classroom

 in the form
 of tam

e pets
visiting for a day and then returning hom

e w
ith their

ow
ners. Pets are easier to handle and observe and

are far easier to care for.

IA
N

IM
A

L
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B
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M
I

A
n anim

al that serves a -special dem
onstration or

observation purpose or i3 to be kept as a classroom
pet should be carefully selected for its suitability
to classroom

 conditions.
T

here are m
any anim

als
other than the recom

m
ended ones that the children

03
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are likely to bring to school (for exam
ple,

turtles,
chipm

unks, w
hite m

ice) :
M

any of these are either
too difficult to keep healthy in the

classroom
 or are

m
essy or undesirable for som

e other
reason.

If the
children bring in anim

als that
are not included in

the groups on the follow
ing

pages, it is usually
best to w

elcom
e them

,as visitors for the day, and
then have the children take

them
 back to their

nat-
.

ural habitats.

W
e give here a num

ber
of anim

als suitable for
keeping in the classroom

,
directions for their

care,
and suggestions for

activities and observation.

PA
R

A
M

E
C

IU
M

200x

T
he param

ecium
 is

a single-celled, alm
ost m

icro-
scopic anim

al that lives in
pond w

ater.
It is w

ell-
suited to classroom

use because it is easy to cul-
ture, it show

s how
 tiny life

can be, and it dem
on-

strates interesting and clear-cut
reactions to cer-

tain stim
uli.
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If you hold the glass
container up to a strong back

or side light, you can barely
see param

ecia w
ith

the naked eye.
T

hey appear as sm
all

pinpoints of
light, and can be detected by

their m
ovem

ents.

Sm
all cultures of

Param
ecium

 caudatum
 can be

pur-
chased from

 biological
supply houses. T

hey
can be

cultured in great num
bers if

you provide proper food.
Y

ou can also use
a dropper to isolate individual

anim
als from

 pond w
ater, and

use them
 to start your

cultures.

T
o provide a grow

ing m
edium

for the param
ecia, put

som
e hay, long dry grass,

or lettuce into enough
pond or lake or aquarium

w
ater to half-fill six

or
m

ore jars. Sterilize the w
ater and the

plant m
aterial

by boiling for 20 m
inutes.

T
his w

ill m
ake a tea that

provides food for bacteria
on w

hich the param
ecia

'feed.
(B

acteria spores w
ill

get into the jar from
 the

air after the culture
w

ater cools.) W
hen the

w
ater

is cool, pour it into the
jars together w

ith a few
pieces of the boiled

grass or lettuce, add the
para-

m
ecia, and let it sit for

a w
eek or m

ore. Param
ecia

grow
 best in a dark or dim

 place.

U
se loose covers or glass

plates slightly ajar
over

the containers to avoid
evaporation of w

ater.
K

eep
in a cool place.

If any m
old grow

s
on grass stick-

ing out of the w
ater,

rem
ove the pieces of grass.

Stir up the culture occasionally
to break the surface

scum
.

T
he culture w

ill die
out as the param

ecia
use up the

food, so every tw
o

w
eeks new

 cultures should be

Q
i1
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m
ade. T

o do this sim
ply transfer som

e of the
para-

m
ecia from

 the old culture to a fresh supply of the
grow

ing m
edium

.

O
bserve the culture under a m

icroscope or hand m
ag-

nifier.
T

o prevent rapid m
ovem

ent under the m
icro-

scope, m
ix a drop of culture w

ater w
ith a drop of

m
ethyl cellulose paste and cover w

ith a cow
er glass.

(M
ethyl cellulose can be obtained from

 biological
supply houses or from

 w
allpaper stores.)

Y
ou can see m

any organism
s w

ith the naked-tye if
you 'spread a few

 drops of culture on a glass plate
and .hold it over a dark surface.

Illum
inate this

from
 the side.

Iritroduce w
eak salt, acid, base'and

other solutions (vinegar, soap, soda pop, etc.) at
one end of the glass plate, to show

 patterns of
attraction or repulsion.

O
bserve responses duo to

tem
perature or light-intensity differences betw

een
the tw

o ends.

O
T

H
E

R
 T

IN
Y

 O
R

G
A

N
ISM

S

M
any kinds of tiny anithals can be cultured by just

adding grass or lettuce to pond or aquarium
 w

ater.
In this case do not boil the w

ater, because
you

w
ant to culture the organism

s in it.
T

o get a
greater variety of life, scrape the side of the aquar-
ium

 or pick up a sm
all am

ount of debris from
 the

bottom
. T

he population in this culture w
ill change

in tim
e as the food supply or predator population

favors' one or another kind of anim
al.

O
bserve

these organism
s as you did the param

ecia.
(See

above.)

PL
A

N
A

R
IA

4x

A
 planarian is a sm

all freshw
ater flatw

orm
 that lives

in stream
s.

It is 'betw
een one-fourth and one-half

inch long.
It is easy to keep, it has interesting be-

havior, and it exhibits regeneration of parts of the
body.

Y
ou can obtain planaria from

 biological supply
houses. T

o collect your ow
n specim

ens, to .0 som
e

w
ater w

ith plants and debris from
 a lakv,i-or stream

.
L

e:-.ve it in a shallow
 pan to settle.

In allay or tw
o,

planaria should craw
l on the side of the pan or com

e
to the surface of the w

ater. T
hey can then be trans-

ferrec: to a jar or a culture dish half-filled w
ith

clear c,quarium
 w

ater, w
here they w

ill grow
 w

ell.

Feed your culture tw
ice a w

eek w
ith one or tw

o tiny
pieces of raw

 beef liver for.,each container.
It is

easy to cut sm
all bits from

 liver that you keep fro-
zen.

L
eave bits of liver in the container w

ith the
planaria for ai-out an hour.

T
hen rem

ove the

4 3
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R
eplace all the w

ater_ w
ith fresh aquarium

w
ater.

(It is easy to pour the w
ater off, because the

w
orm

s
stick to the jar.)

It is im
portant to do this after

each feeding.
Y

ou m
ust rem

ove the m
eat juices

that seep out of the liver, in order
to prevent the

w
ater from

 becom
ing foul.

T
he container w

ith its planaria culture
should be

kept in a cool and dim
ly lit place.

W
hen a planarian gets large enough, it

splits in
half, usually across the .m

iddle, to produce
tw

o
individuals. A

 healthy culture of
w

orm
s w

ill m
ulti-

ply rapidly.

Som
e activities your class can do w

ith planaria
are suggested here:

I.
O

bserve how
 a resting planaria w

ill respond
to liver that is put gently into illte

container. T
he

planaria detect food by a
sense of "taste" in the

head region.

2.
Planaria w

ill m
ove aw

ay from
 strong

light.
T

hey w
ill detect the light w

ith
eye spots.

T
hese

are not true eyes that see im
ages.

T
hey are

light-sensitive nerve endings connected
to the

brain.

3.
O

bs.erve the gliding m
ovem

ent of the planaria.
glide by m

eans of m
uscle contractions and

lso by the m
ovem

ent of cilia (m
icroscopic

hairl
extensions of cells).

T
he w

orm
s can glide ("i'the

surface film
 of the w

ater.
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SN
A

IL
S

L
ocal freshw

ater pond snails
are easiest to keep.

E
uropean red ram

shorn snails can be purchased
at

aquarfurn shops.
L

arge exotic snails are interest-
ing but they are harder to keep alive, and

w
hen they

die they m
ake a larger m

ess.

Snails w
ill do best in algae-coated

containers. T
o

prepare one, let a container of pond w
ater

sit in
the sun or bright light until

its sides are coated
w

ith algae. T
he snails

eat the algae and_m
icro-

scopic organism
s. Y

ou
can also give them

 a pinch
of fish food every tw

o days
and a piece of lettuce

every w
eek. If you do not use pond

w
ater, prepare

the w
ater as for an aquarium

.
(See p. 27.) D

o not
use untreated tap w

ater.

Fish w
ill often eat

or bother
nails.

T
he snails

exhibit the m
ost interesting

ehavior w
hen they

are kept w
ithout fish.
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Snails are useful in the classroom
 because they can

be picked out of the aquarium
 and placed in a sm

all
jar for children to observe.

C
hildren can w

atch
closely to see the use of feelers, m

uscular m
ove-

m
ents of the foot and the action of the m

outh on the
surfacezof the glass.

M
any snails breathe air from

 the surface,.although
som

e snails have giils.
T

hey m
ay be seen at the

surface, opening a sac-like lung on the side of the
body to exchange air. Som

e snails have
a long tube

that is stretched up for air w
hen the snail

ap-
proaches the surface.

Snails are interesting in that they dem
onstrate

re-
production by eggs. M

ost pond snails are herm
a-

phroditic
that is, an individual anim

al has organs
for producing both eggs and sperm

.
O

ften snails
can be seen side by side and attached to each other,
trading sperm

 through short tubes.
Follow

ing this,
both snails w

ill lay m
any eggs over a period of

several days.
T

he 'eggs w
ill be,laichon the glass

and on the plants.

T
he eggs can be scraped 'off the glass and placed

under a m
icroscope to observe successive stages

of the em
bryo's grw

th inside.
T

he m
ost striking

observation is one that can be m
ade w

ith
a strong

hand lens.
T

he sm
all snail can be seen craw

li.
round and round

inside
the

egg
just

before
hatching.

,
Soon you should have m

ore snails than you need,
and the children can take som

e hom
e fol- pets.

SC
U

D
S

Scuds, or A
m

phipods, are crustaceans related to
crayfish, lobsters, and fairy shrim

p.
T

he easiest
A

m
phipods to raise are G

am
m

arus and sim
ilar

freshw
ater species. T

hese anim
als are com

m
only

called scuds; or sidesw
im

m
ers.

T
hey are sm

all
but active creatures.

T
hey have m

any legs w
hich

are used for sw
im

m
ing, 'grasping ,and respiration.

Place them
 in a drop or tw

o of w
ater and look

at
them

 w
ith a m

agnifier.

Scuds are m
ost easily kept alone or w

ith snails
in a sm

all aquariiuni or large jar.
'friey can be col-

lected from
 pdnd, lake or stream

 by the "bucket"
m

ethod.
(See p', 29.)

Feed them
 fish food once

a w
eek.

Scuds lay
larvae. T

ral
ulatio
contain=

 r
is late est
see

the

tiny eggs w
hich hatch into m

icroscopic
arvae grow

 slow
ly into the adult form

.
vill reproduce to form

 a stable pop-
num

ber depends upon the size of the
the food supply and other conditions.

It
ng to change one condition at a tim

e to
opulation can be increased.

45



www.manaraa.com

SO
W

 B
U

G
S

Sow
 buts (A

tm
adillidium

 or PorcelliO
b

are sm
all

isopods that live inm
oist soil.

T
hey feed-on de-

.
caying plant m

aterial, and so are found in places
w

,here there are decaying leaves and w
ood.

T
hey can be collected outdoors by turning

over logs
and boards that are lying on the soil,

or by separa-
ting leaves and hum

us on the ground. D
am

p base-
m

ents provide enough food and m
oisture for them

.

Sow
. bugs C

an be baited in a dam
p basem

ent by
cut-

ting tw
o thick slices of raw

, potato ana-laying
one

over the edge of the other in a dark corner.
Sow

bugs w
ill collect on the underside of the

potato
s lice .

1

Place sow
 bugs in a cottage cheese

carton, half-
gallon plastic ice cream

 container,
or plastic shoe

4
6

box that has been w
ashed and half filled w

ith soil.
M

ix broken up or rotting leaves w
ith the soil to

keep it loose. Sand can also be used instead of
leaves to keep the soil loose. (A

dding sand w
ill'

allow
 you to find the sow

 bugs m
ore easily.)

K
eep the soil m

oist and cover the container w
ith

a
perforated lid to retard drying but to allow

 som
e air

circulation.

Feed sow
 bud's on rotting leaves, slices of potato

or carrot, or" a few
 pieces of unsw

eetened breakfast
cereal.

Provide som
e flat slices of potato, leaves O

r stones
=

for the sow
 bugs to hide under.

ow
 bugs that are collected in early autum

n should
reproduce by m

idw
inter at the latest. T

hey lay
eggs

in the debris in their cage, and the
young look just

-like the adults.

T
hings to observe:

I.
T

hey avoid light.
If they m

ust search for food
in a lighted place, they w

ill run from
a suddenly

m
oving sfiadow

.

2.
R

esponse to m
oist and dry objects:

See w
hich

they w
ill C

ling to, of hide under.

3. N
ote tesponsd to carbon dioxide. B

low
som

e of
the gas tow

ard them
 from

 soda w
ater

or a m
ixture of

vinegar and baking soda.

C
Y

i
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4.
Put a sow

 bug in a box and see if there is any
pattern to its response to edges and corners.

5. O
bserve how

 the legs m
ove.

6. See how
 the feelers m

ove. W
hat can they

sense? D
o they detect chem

icals?
T

ry touching
the feelers w

ith toothpicks that have been dipped
in different substances.

C
R

IC
K

E
T

S

A
 continuously reproducing collection of crickets

(G
ryllus) can be m

aintained id the classroom
. W

ith
little effort at least tw

o generations can be raised
'%

over a period of three to six m
onths.

T
he best w

ay
to start is to purchase a m

inim
um

 supply of live

crickets from
 a biologicals O

ply hoU
se. T

he crick-
ets they usually supply are tdropean house crickets.i,
T

hese are the easiest to keep alive under classroom
conditions. It is also possible to find native crick-
ets in basem

ents and fields, but it is necessary to
get one to tw

o dozen to insure that you haire enough
of both sexes and that m

ating w
ill take place.

T
his should result in the laying of fertile eggs.

Place crickets in a dry cage for insects. (See p. 36.)
T

ransferring crickets from
 one container to another

is m
uch easier if you put the caged crickets in a re-

frigerator for 10 to 20 m
inutes to slow

 them
 dow

'n.

Supply m
any. surfaces in the cage for the crickets to

craw
l on, cling to and hide under. T

his w
ill-elim

i-
nate stress'due to overcrow

ding.. C
oarse excelsior

or crum
pled paper tow

els %
 are good for this .

T
o feed th

crickets, place dry dog food in the cage
and supplem

en
is w

ith sm
all bits of fresh apple,

celery, and other vegetables.
Supply the cage

w
ith 'a w

ater bottle arid also sprinkle the cage
tw

ice a day.
(See p. 37.)

It:W
ill not be easy to

clean the cage because of the crickets' activity,
but the crickets do riot m

ake m
uch m

ess if a layer
of coarse sand or saw

dust is put at the bottom
of the cage.

M
ales w

ill "chirp" to att
is internal.

Fem
ales can

ovipositor on the rear of t
eggs in m

oist soil.
T

he
w

eeks, depending on tem
p

ct fem
ales. Fertiliz *aeon

be identified by the long
e body.

T
hey lay_their

ggs hatch in one to tw
o

-rature.

47



www.manaraa.com

T
o receive the eggs

, place a bow
l or box containing

at least an inch of soil into the cricket
cage.

Sprinkle the soil each tim
e the cage is sprinkled.

(T
he soil that 'receives the

eggs should be kept
m

oist but not w
et.)

Fem
ales w

ill be observed
repeatedly inserting the ovipositor into the soil
to lay eggs.

T
he young crickets are m

iniature
copies of the adult.

T
here is no com

plete m
etam

orphosis
in this insect.

T
he young are. called nym

phs.

T
he young crickets can be left w

ith the adults
even

though som
e cannibalism

 w
ill take place.

L
oss

of--Ing is also likely to result because the
tiny

young crickets w
ill craw

l out through the screen of
the cage.

If you w
ish, you can transfer the

con-
tainer of soil to a glass container, to retain the
young m

ore effectively.
If you do this, be sure to

provide th
adults w

ith m
ore soil for egg-laying.

C
are for the young the sam

e
w

ay as for adults. T
he

young undergo a series of m
oults (skin-shedding)

during grow
th. A

fter each m
oult they

appear w
hit-

ish in color; they darken to brow
n

or black in about
a day. C

rickets live an average of tw
o to four

m
onths. C

ooler tem
peratures (60°

to 700) prolong
a cricket's life, but then the life activities

are al-
so slow

ed up.

E
ach child can be provided w

ith
a sm

all covered
plastic container containing

one cricket, a large
pinch of saw

dust, a w
et w

ad of
absorbent cotton,

and tl.ve kernels of dry puppy-sized
dog food.
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cricket

dog food

absorbent
cotton

saw
dust

T
he cricket w

ill live in this sm
all cage for several

w
eeks if food and w

ater are provided regularly.
B

e
sure to keep the dog food aw

ay from
 the w

et cotton
and avoid getting the saw

dust w
et, or m

old w
ill take

over. If m
old is seen grow

ing, rem
ove the contents,

w
ash the container and start again. W

hen changing
containers, rem

em
ber that cool crickets jum

p nei-
ther so fast nor so far as w

arm
ones.

O
bserve these things abotit crickets:

I.
rinds of food consum

ed.

2. R
esponse to light.

3. U
se of antennae.

4.
L

ocom
otion.

5.
M

ating behavior.
----

6.
Production of chirping.

r
7.

E
ating and drinking behavior.
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G
R

A
SSH

O
PPE

R
S

G
rasshoppers can be kept in the sam

e w
ay as crick-

ets (see p. 47), but only a few
 can be kept in each

cage.
Fem

ales already fertilized w
ill lay eggs un-

der the sam
e conditions as crickets.

It is m
ore

difficult to get grasshoppers to m
ate in

a cage.

G
rasshoppers need sunlight to rem

ain vigorous.
T

hey are m
ore m

essy than crickets, and the
cage

should be cleaned once a w
eek. G

rasshoppers
can

be cooled for transfer.
(See C

rickets.)
T

hey eat
a variety of foods including lettuce, sliced apple,
tall grasses, clover, new

ly sprouted
grass seed

(w
hich can be planted,right in the cage) and

bran
(bran flakes breakfast cereal). T

hey also need
w

a-
ter.

T
o provide it, use a w

ater bottle and periodic
sprinkling.

M
eadow

 grasshopper

M
igrato.y grasshopper

C
hrysalis of giant sw

allow
tail

C
ocoon of ailanthus silk m

oth

C
O

C
O

O
N

S A
N

D
 C

H
R

Y
SA

L
ID

S

T
he bodies of m

any insects undergo a com
plete

change or m
etam

orphosis during their
life cycle.

T
hey go from

 egg to larva to pupa to adult.
A

 cat-
erpillar is a larval stage.

A
 cocoon is a protective case of silken thread

w
oven

by som
e larvae.

Inside it, the insect goes through
its pupal stage, protected from

 its natural enem
ies

and from
 the w

eather.
T

hen it em
erges. as an adult.

(M
ost m

oths m
ake cocoons.)

A
 chrysalis is the pupa of a butterfly.

T
he larva

fastens itself to a branch or 1)oard
,

hancm
\cs

dow
n.

T
hen it sheds its caterpillar skin, and the

next skin form
s a hard protective covering for the

pupal stage. T
his form

 of pupa" is called
a chrysalis.

A
fter a period varying from

 days to m
onths,

an adult
butterfly em

erges from
 the chrysalis.

j-1 4 9'
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Y
ou are m

ost likely to find cocoons and chrysalids
in the late fall or early spring.

L
ook in sheltered

spots
under boards and rocks, on the ground in

debris or lightly covered w
ith soil, on fences or

houses, on bushes, on tree branches or betw
een

ridges on the bark.
M

ost caterpillars eat one par-
ticular kind of plant as the m

ain part of their diet,
so you are likely to find the cocoons or chrysalids
of a particular species near particular kinds of
plants.

(See Field B
ook of Insects by Frank E

.
L

utz
for a list of plant-insect associates.)

W
hen you find a cocoon or .chryszlis,

you w
ill w

ant
to keep it under conditions sim

ilar to those outdoors.
K

eep it in a gallon jar, so that w
hen the m

oth
or

butterfly em
erges it w

ill have plenty of
room

 to
spread its w

ings.
Put a one-inch layer of m

oist
soil or sphagnum

 m
oss on the bottom

 of the
jar, and

then add a few
 sticks of w

ood for the adult to
craw

l
on w

hen it em
erges.

Place the pupa in the jar,
above the soil but not touching it, and

cover the jar
w

ith a piece of screening. Sprirkle lightly.

T
he tem

peraturg at w
hich you keep the

cocoon or
chrysalis w

ill determ
ine how

 long the adult takes
to

em
erge.

If the pupa is kept in
a w

arm
 room

the adult w
ill usually em

erge in about
tw

o m
onths'

tim
e.

If you keep the jar in the classroom
 during

the w
inter, do not let the pupa dry

out.
Sprinkle

the soil regularly, but be careful
not to overw

ater,
or the pupa w

ill becom
e m

oldy.

A
 pupa found and brought indoors in late fall

w
ould

becom
e an adult in m

id-w
inter. Som

e
adults norm

al-

;30

ly reproduce and die w
ithout feeding.

M
ating w

ould
of course be im

possible in w
inter.

O
then w

ould
norm

ally live longer, but you m
ay find it difficult to

provide the kind of food they w
ould usually eat.

T
herefore prepare to kill the insect painlessly by

exposing it to vapor from
 nail polish rem

over (ethyl
acetate) in a closed jar for one-half hour.

T
he in-

sect can then be displayed.
(A

lso see L
utz's Field

B
ook of Insects.)

T
o allow

 a pupa to follow
 its natural

course of devel-
opm

ent, keep its jar outdoors in a w
ell- ventilated,

sheltered spot. A
n unheated garage

or porch is
ideal.

D
o not let the sun shine on the jar; or it w

ill
overheat it.

If no. suitable outdoor spot is available,
you can delay em

ergence until the norm
al tim

e by
keeping the jar in the refrigerator.

Y
ou can have the children w

atch for
em

ergence
w

here the pupa has w
intered, if convenient,

or
bring it into the classroom

 as spring approaches.
T

here is no "need to sprinkle the soil in
a jar 1:cpt

outdoors:

A
fter everyone in the class has had

an opportunity
to look at the adult insect, encourage them

to let
it go outdoors.

If you w
ish to keep it in the class-

room
, see the B

ibliography (p.
17) to 1,i nt)f-

m
oth or butterfly and find out w

hat itoats.
Som

e
adult insects live for only a few

 days, but
others,

such as the M
onarch butterfly, m

ay live for
a year.

If the m
erging adult is a fem

ale it
m

ay la,?
but these w

ill not develot unless a m
ale is

pres-
ent also.
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Y
ou m

ay w
ant to try keeping a caterpillar to w

atch
it go into the pupal stage of its life cycle, and then
w

atch for the adult insect to em
erge. Y

our chances
for success are best if you find a large caterpillar
that m

ay be ready to pupate w
ithin a few

 days.
For food for the caterpillar you w

ill need to gather
fresh leaves of the kind of plant you find the cater-
pillar on.

T
hese m

ust be gathered fresh daily, or
you m

ay try storing som
e in a plastic bag in the re-

frigerator.

M
E

A
L

W
O

R
M

S

T
he m

ealw
orm

 (T
enebrio m

olitor) is the larval form
of a beetle that is found in stored grain.

M
eal-

w
orm

s can be purchased in pet shops in lots of 25
or. 50, or from

 bis)logical supply houses.

T
o culture, put the larvae in a low

 plastic container,
box or jar of about one quart capacity.

(A
 plastic

shoe box is ideal.) C
over the larvae w

ith about 2
cups of w

hole-grain corn or w
heat. G

ood substitute
foods are cornm

eal, a m
ixture of unsugared corn

flakes and bran breakfast cereals
,

or dry enriched
baby cereal.

A
dd thick slices of potato, apple

or carrot, or apple cores, to the top to provide
m

oisture. R
eplace these w

hen dry or m
oldy.

C
rum

ple som
e paper tow

elling and place over the
food to provide cover and hiding places for the
adults. W

eigh the paper dow
n w

ith a stone so
that it is not higher than the sides of the container,
or the adults w

ill craw
l out. A

 cover is not needed
if the container has sm

ooth sides, because the
adult beetles rarely fly, especially if there is
enough food and m

oisture provided.

M
ealw

orm
 larvae hatch from

 tiny eggs that are hard
to see because they get covered w

ith dust and de-
bris. T

he eggs hatch about a w
eek after they are

laid. T
he young are sm

all and difficult to find.
T

hey grow
 slow

ly, shedding their skins several
tim

es. T
hey are shiny, dry, a yellow

-brow
n color,

and fairly plum
p w

hen healthy. T
hey grow

 to about
one inch long before they pupate.

T
he pupa is w

hitish in color and is shorter and w
ider

than the larva.
. looks like a sm

all, shrouded m
um

-
m

y form
. T

he pupa changes to the adult form
 in one

to three w
eeks.

T
he adult beetle is w

hite at first,
then gradually

turns brow
n, and finally black.

T
he adults need

,
5) C

J
In
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m
oisture in order to m

ate and lay
eggs.

B
e sure to

continue to provide slices of vegetable
or fruit on

the cereal.

T
he w

hole cycle w
ill take fror

three to six m
onths,

depending upon tem
perature, food

and m
oisture.

It
is ordinarily possible, how

ever,
to find a tim

e w
hen

larvae, pupae, and adults
are present at once.

Surplus larvae can be fed to toads,
salam

anders, or
other insect-eaters in

your classroom
 zoo.

T
he individual insects

can be handled by children
on their desks or in sm

all boxes
or plastic contain-

ers.
(Paper boxes provide

a better craw
ling surface

than plastic.)

O
bservations of m

ealw
orm

s
m

ay include the follow
-

ing:

I.
L

ife stages and m
etam

orphosis.

2.
R

esponse to m
oisture

or dryness.

3.
M

eans of locom
otion.

4.
R

esponse to barriers.

5.
R

esponse to light.

6.
R

esponse to a lharcl surface
as com

pared w
ith a

pile of bran.

7.
B

ehavior of adults as com
pared w

ith behavior
of

larvae.

52

O
ther things to observe

are included in E
lem

entary
Science Study, B

ehavior of D
./lea 'w

orm
s, listed in

the B
ibliography.

FR
U

IT
 FL

IE
S

Fruit flies (D
rosophila)

can be attracted to ripe
or

decaying fruit during
sum

m
er and autum

n.
Y

ou m
ay

be successful in w
inter

too if the flies have hiber-
nated in the building.

It is also possible, but
rare,

to get fruit w
hich has fruit fly

eggs or larvae on it.

T
o prepare a bottle for fruit flies,

place a piece of
banana in it, sprinkle the banana

w
ith a little dry

ysast, add a piece of
paper tow

el for the larvae to
clim

b on, and tape a
paper funnel into the m

outh of
the bottle so that

a sm
all opening (about an eighth

of an inch across) extends
into the bottle.

T
he flies w

ill follow
 the odor

into the trap, but w
ill

not be able to find the sm
all

W
hen several

flies have been caught, plug the
opening of the fun-
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nel w
ith absorbent cotton. Y

ou m
ay w

ant tl replace
the funnel w

ith cotton, but if so, you have to m
ove

very quickly to keep the fruit flies from
 escaping.

T
he captured adults w

ill lay eggs on the banana, and
the larvae w

ill hatch and feed on the yeast. T
hen

they clim
b on the paper tow

el and pupate there. T
he

com
plete life cycle takes about tw

o w
eeks.

M
ore generations of flies can be bred by transfer-

ring adults to bottles w
ith fresh yeast and banana.

If the banana is m
ashed into the new

 bottle so that
it w

ill not fall out, the new
 bottle can be inverted

quickly over the old after rem
oving the cotton plug,

and the flies w
ill fly upw

ard into their new
 cage.

Y
ou m

ay find it easier to observe flies in a sm
aller

bottle w
ithout food in it.

T
ransfer them

 in the sam
e

w
ay.

For m
ore elaborate fruit fly culturing, refer

paper cone

tape

piece of
paper tow

el

banana

to D
rosophila G

uide by D
em

erec and K
aufm

an, pub-
lished by C

arnegie Institution of W
ashington,

D
.C

., 1967, 50 cents.

O
bserve:

I.
L

ife stages of fly:
egg, larva, pupa, adult.

2. R
esponse to light:

See how
 the flies behave

w
hen you shine a light on one side of the bottle or

slip the bottle into a construction-paper sleeve
w

ith a w
indow

 cut in it.

3. R
esponse to odors: Put spots of different odors

in a large container.
(T

ry fruits, perfum
es, flavor-

ings.) T
ransfer som

e flies to the container and see
if they are attracted by particular odors.

4. R
esponse to vibration: T

ap the bottle in differ-
ent w

ays.

5. C
raw

ling behavior: W
atch w

ith a m
agnifier.

6. E
ye color.

B
E

E
S

A
 dem

onstration hive of bees, including a queen and
w

orkers
,

m
ay be obtainable from

 your biological
supply house.

If not, the supply house should be
able to suggest a source for a hive.

T
he dem

onstration hive is a very handy unit de-
signed to be set inside a w

indow
. T

he bees
go in

53
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and out through a plastic tube inserted
in a hole

bored through the w
indow

 fram
e.

T
he hive has

transparent plastic sides. T
he com

b is inside,
and

all the activity of the hive
can be observed. N

o
handling of bees is necessary.

T
he hive is sm

all and
m

ay need extra feeding w
ith

honey to m
aintain it.

(A
 container is provided.)

T
he m

ost im
portant consideration

for a healthy hive
is to install it in the spring

so that the bees can
collect pollen actively during the

sum
m

er. A
 hive

installed in the fall in cold clim
ates

w
ill not show

m
uch activity.

T
heoretically, the hive should continue

indefinitely,
but keeping the bees alive through

the w
inter poses

special problem
s of fueding and heating.

It is best
to replace the bees each spring.

*Sod.
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G
U

PPIE
S

G
uppies (L

ebistes reticulatus)
are sm

all m
innow

s
native to C

entral A
m

erica. T
hey

are easily kept in
the classroom

 because they
can stand variations

in tem
perature from

 65° to 900 F.
,

if the changes
are not too rapid. G

uppies eat a variety of food.
T

hey m
ate readily under alm

ost
any circum

stances.
T

he eggs are hatched internally, and the
young are

retained w
ithin the fem

ale's body.
T

he young are
born fully able to sw

im
 and feed.

O
btain guppies from

 pet stores
or from

 the children.
(Som

eone alm
ost alw

ays has too m
any.)

K
eep them

in an aquarium
.

(See p. 26.)
If you have just tw

o
guppies, they can be kept in a quart jar. Feed them
standard fish food or special guppy food bought

at
a pot shop. A

dults som
etim

es eat the young,
so it

is best to provide plants as hiding places.

O
bserve;

I.
H

ow
 fins and tail w

ork.

2.
D

ifferences betw
een m

ale and fem
ale:

T
he pres-

ence of the gonopodium
 indicates a m

ature m
ale fish.

C
ID
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T
he gonopodium

 is a m
odified fin used for transfer-

ring sperm
. M

ales are usually sm
aller and m

ore
brightly colored than fem

ales.

3.
M

ating behavior: T
he m

ale transfers a sperm
packet to the opening in the fem

ale's body neer the
anal fin.

4.
B

reathing: N
ote increase in respiration rate

w
ith w

arm
er w

ater and lack of oxygen.

5.
Feeding habits: Fish can be trained to com

e to
a particular spot to be fed if the food is alw

ays put
in the sam

e place. T
hey usually becom

e condition-
ed to seek food w

hen they perceive m
otion of large

objects (people).
See if they w

ill respond in the
sam

e w
ay if they are not hungry.

6.
T

he flow
 of blood in the tail of a young guppie

can be easily seen w
ith a m

icroscope.
C

atch the
cjuppie in a net and w

rap it in w
et tissue, leaving

its tail sticking out on a w
et m

icroscope slide.
T

his shouldn't harm
 the guppie if you unw

rap and
replace it in the aquarium

 w
ithin 5 m

inutes.

G
ow

ns H

T
he goldfish (C

arassius auratus) sold in variety
stores and pet shops are sturdy and easy to keep in
the classroom

.
Y

pu w
ill not need aerators or

heaters for them
.

T
o prepare your aquarium

, set the em
pty tank w

here
you w

ill w
ant to keep it, in a cool place and out of

direct sunlight.
Sand or gravel is not necessary,

unless you w
ant it for anchoring plants.

Fill the aquarium
 w

ith tap w
ater.

T
he w

ater should
rem

ain in the aquarium
 at least 24 hours, preferably

long.er, before the fish are added, so that the chlo-
rine w

ill have disappeared. A
t this tim

e also fill a
plastic bucket or open jug w

ith w
ater w

hich w
ill be

"aged" and ready to replenish the supply in the
aquarium

 as it evaporates.
Y

ou can use a few
drops of hypo or the w

ater dechlorinator sold in pet
shops to age the w

ater m
ore quickly.

A
fter the w

ater in the aquarium
 has cleared and has

aged for several days, purchase your fish, a dip net,
and a supply of 'fish food.

Select lively, m
cclium

-
sized fish.

C
heck to see that there are no dead or

sluggish fish in the tank at the store.
If there are,

there is a greater likelihood that the fish you buy
w

ill also be diseased.,

T
he fish w

ill be given to you in a plastic bag. Float
the unopened bag in the aquarium

 for about an hour

C
D
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before releasing the fish.
T

his allow
s the tem

pera-
ture of the w

ater inside and outside
the bag to equal-

ize.
T

he shock of rapid
tem

perature change w
ill

kill a fish.

T
he usual difficulties w

ith
keeping goldfish result

from
 keeping the aquarium

too w
arm

, having the
fish in too sm

all containers,
or overfeeding. Feed

the fish only a sm
all pinch

of food every other day.
Pet shops m

ay recom
m

end
enough food to be eaten

in five m
inutes every day,

but ordinarily a feeding
every other day w

ill be sufficient.
It is easy to

train goldfish to
com

e for food if you alw
ays feed

them
 at the

sam
e tim

e and in the sam
e portion of

the tank. Y
ou can also

tap lightly on the aquarium
just before you add the food.

If m
uch debris accum

ulates
at the bottom

 of the tank,
siphon it off.

If the. fish com
e to the surface

and
gasp for air, either they are overcrow

ded
or the

w
ater has becom

e foul.
For the first situation,

pro-
vide an additional container; for

the second, siphon
m

ost of the w
ater out and replace it from

your aged
w

ater supply.

O
bserve:

I.
H

ow
 does a goldfish use fins and tail

for m
ove-

m
ent? W

hich fins are used for
m

oving up and dow
n,

w
hich for m

oving forw
ard?

D
oes, the fish

m
ove

backw
ards?

2.
N

oce rate of gill m
ovem

ent in
com

parison to
tem

perature of w
ater.

3. O
bserve fish from

a distance so as not to dis-
turb them

, and note the region of
the container in

w
hich they are m

ost often
seen.

O
bservations

,-
m

ig'ht be m
ade at five-m

inute
intervals. D

o all fish
behave this w

ay?

-4.
N

ote feeding habits. W
hat

m
akes fish com

e to
be fed?

5.
T

est for favorite kinds of food.
T

ransfer a fish
to a sm

all container, and clean
out food that is not

eaten. T
ry sm

all bits of the follow
ing:

plastic,
nails, oatm

eal, carrot, w
ood,

insects, ham
burger,

cheese, cracker, lettuce.

T
O

A
D

T
he com

m
on toad (B

ufo am
ericanus)

m
akes an excel-

lent pet for the classroom
.

It w
ill often live for

m
any years.

K
eep the toad in a m

oist cage and provide
it w

ith a
dish of w

ater to sit in occasionally.
(T

ap w
ater

does not seem
 to harm

 toads.)
C

lean the cage
every w

eek w
ith soapy w

ater and rinse thoroughly.
Provide som

e sunshine.
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Feed a toad w
ith m

ealw
orm

s, earthw
orm

s, cridkets
and other insects tw

ice a w
eek or m

ore.
T

he m
ore

a toad eats, the faster it grow
s. D

uring the w
inter

beef liver or chicken liver can be dangled from
tw

eezers in front of the toad. If you can dangle the
food so as to sim

ulate the m
ovem

ent of a living
thing, the toad should eat it.

K
eep the cage betw

een SO
° and 65° F.

(See p. 39.)
T

he toad w
ill then eat less and live longer.

It m
ay

be necessary to w
arm

 the toad to get it to eat.
It

can be w
arm

ed by holding it in your hand.
W

hen
you pick it up, it m

ay elim
ate w

ater,
but this is

harm
less.

It is an interesting behavior characteris-
tic for protection.

T
he liquid tastes bad and w

ould
m

ake an anim
al drop the toad from

 its m
outh.

O
bseive:

I.
E

ating behavior:
T

his is dependent upon the
toad's seeing m

ovem
ent.

Place a hungry toad on
the table and set m

ealw
orm

s in front of it.
W

atch
the use of the tongue to catch food. O

bserve the
toad's use of the front feet to position food in the
m

outh.

2. M
ovem

ent and use of legs.

3.
T

hat quality of the skin w
hich prevents the. toad

from
 drying out. C

om
pare w

ith frog or salam
ander.

4. Sex differences: M
ales w

ill usually croak or
peep w

hen grasped w
ith fingers behind the front

legs, and fem
ales w

ill not.
T

he m
ale has large

thum
bs on the front feet. T

here is no other sim
ple

w
ay of telling sex.

S.
E

yes: E
ye sockets extend into roof of m

outh.
E

yes are used to force food dow
n w

hen sw
allow

ing.

6. W
here are the toad's nerds (nostrils)?

7.
D

oes it have teeth?
(Y

es.)

8.
D

oes it have toenails?
(N

o.)

SA
L

A
M

A
N

D
E

R
S

T
iger salam

anders and their relatives arc easiest to
keep, but other salam

anders also live w
ell in the

classroom
. L

ike toads, they require little attention
and eat w

ell. T
hey m

ay be kept even cooler than
toads (35° F.)

just don't change the tem
perature

very rapidly: Salam
anders require up to one inch

k-14
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of w
ater in the bottom

 of the m
oist

cage, but other-
w

ise should be treated exactly like
toads.

(See
p. 56.) Salam

anders are usually
a little m

ore ag-
gressive. T

hey w
ill eat liver better than toads

and
they m

ay learn to take food w
ithout

its being dan-
gled.

R
A

T
S

T
he laboratory rat is one of the

tam
est and m

ost
predictable of classroom

 pets for
young children.

For school use they are m
uch better

than m
ice.

T
heir soft fur invites

handling, and their large
size m

akes them
 less vulnerable

to injury.
A

lso,
they have far less odor than m

ice.
T

hey are
rarely inclined to nip, as

a ham
ster does,, and

they do not m
ove w

ith quick,
unpredictable

m
otions.

A
 cage for rats should have

a rem
ovable tray and a

hinged top.
U

nless you are especially handy
at

m
aking things

, you w
ould do best to buy a standard

laboratory cage. C
leaning m

ust be done
every day,

or odor w
ill build up. A

 proper cage for 'easy
clean-

ing has a w
ire grid bottom

 that allow
s

droppings and
urine to fall through. W

ash the
cage w

ith soap ev-
ery w

eek. Provide the rats w
ith

a w
ater bottle, not

/(
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a dish of w
ater.

T
his can be m

ade according to the
diagram

 below
 or bought from

a pet shop.
Provide

shreds of paper for bedding.

T
est tube a

G
lass O

r

O
ne-holed

rubber
stopper

copper tube
W

atering B
ottle

for M
am

m
als

Feed rats standard rat food, called "lab
chow

."
T

his is a balanced diet, and since it
is a dry, pel-

leted food,
it w

ill keep cage m
ess at

a m
inim

um
.

R
ats w

ill eat alm
ost anything

a hum
an w

ill (and a
few

 other things besides),
so other food can be of-

fered occasionally as a treat.

T
he rats you obtain from

a pet shot'
f biological

supply house should be young
ones.

,R
ats m

ature at
three to four m

onths and
are old at one and one-half

to tw
o years.) T

o tam
e

young rats, you should han-
dle them

 every day.
If you handle them

 gently and

C
C

)
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never tease or hurt them
,

they w
ill enjoy com

ing
out of their cages , especially if they are given a
sm

all treat each tim
e. R

ats, especially young ones,
m

ay occasionally leave droppings w
hen taken out

of their cages and handled, but they are m
uch better

about this than m
ice.

A
 m

ale and a fem
ale rat can be kept together in one

cage successfully.
B

ut the m
ale should be rem

oved
w

hen the fem
ale has given birth and during the tim

e
she is caring for the young. B

e sure to handle the
m

ale daily to keep him
 tam

e.
D

o not handle the fe-
m

ale until the young have their eyes open and are
scam

pering about.

T
he cage is the rat's hom

e territory.
If anything

is poked into the cage, the rat, like m
ost rodents,

w
ill bite it.

H
e thinks that it is food, or he as-

sociates it w
ith an irritant.

B
e sure that the chil-

dren do not poke anything, w
hether fingers or food

or pencils or sticks, through the w
ire, to avoid

training the rat to respond in w
ays that m

ight m
ake

the anim
al unsafe to handle. T

each the rat to com
e

to the door w
hen you open it, by offering a treat

each tim
e.

T
hen w

hen you w
ant to take it out you

w
on't have to reach into the cage to grab for it.

G
E

R
B

IL
S

T
he easiest laboratory m

am
m

al to keep is the gerbil,
a desert rat from

 A
sia.

G
erbils have very lim

ited
liquid w

aste, and their droppings are dry and very
sm

all and have alm
ost no odor. "T

herefore, the cage
needs cleaning only once a m

onth.

O
ne draw

back for young children is that gerbils arc
very quick, active anim

als, and are hard for cnil-.-
dren to handle. B

ut they are B
ch m

ore fun to w
atch

than m
ost rodents.

T
hey ar-- never still a m

inute,
and they are extrem

ely curious.

G
erbils are m

ost easily caged in an unused or leaky
aquarium

 or terrarium
 fitted w

ith a screen top.
In

this w
ay they can be easily w

atched but are protect-
ed from

 teasing. T
he m

ore room
 they have, the hap-

pier they w
ill be.' Put an inch of w

ood shavings on
the bottom

 and provide paper or cloth for bedding.
(T

hey w
ill shred it them

selves.)
G

erbils like to
clam

ber over and under objects such as paper tubes,
tin cans or boxes.'

Provide the anim
als w

ith
E a w

atering bottle, not a
w

ater dish.
(See p. 58.) K

eep the cage dry. Feed
them

 "lab chow
" (see p. 58.) and supplem

ent it
w

ith a m
ixture of seeds such as ham

ster food. G
ive

59
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,occasional treats of other foods such
as potato chips

and dry breakfast cereals.

B
uy gerbils from

 a reputable dealer
,of.pets,w

ho w
ill

guara -itee that he has sold you a
young m

ale and fe-
m

ale.
(It is hard to tell the.sex w

hen
they are

young.) A
t three m

onths of
age, gerbils are ready

to m
ate.

It takes 24 days after m
ating for the

young
to be born. T

he m
ale m

ay be left
in the cage w

hen
the young are born.

H
e w

ill not bother them
.

D
o

not handle the fem
ales

or the young during the peri-
od of nursing, w

hich lasts about
si., w

eeks. T
ile

fam
ily group m

ay be kept together
indefinitely if the

cage is large enough.
A

 gerbil m
ay live one and

ono-half to tw
o years.

-O
T

H
E

R
 A

N
IM

A
L

S

Several other anim
als

m
ay also prove to be good

classroom
 riots.

If you w
ish to experim

ent,
w

e sug-
gest you find out about

som
e of th62 follow

ing:
ti

hydras
W

ater fleas (daphnia)
Spiders (w

eb w
eavers)

B
low

 flies
B

rine shrim
p

Parakeets (budgerigars)
Z

ebra finches
A

m
erican cham

eleons (anole)
1

nesters
S nn

60

T
E

M
PO

R
A

R
Y

 H
O

U
SIN

G
 FO

R
 T

R
A

,k1SIE
N

T
S

T
here-are anim

als that you
T

ay w
ant to keep' for +

a
few

 days for a particular lesson
e'en thous h they

are not suitable for extended stays
in the classroom

.
T

he general rule is to keep their
cages as rruch

their natural habitats
as possible.

A
nts:

K
eep in-a jar filled w

ith n,.oist soil.
Sot the

jar in a basin of w
aterso that ants

cannot escape.

B
eetles:

K
eep in m

oist soil. C
over the container

w
ith w

ire screen, or w
ith a.v,rell-punctured

jar lid.

E
arthw

orm
s:

Put in flov.'or pots oc terraria.
T

hey
w

ill burrow
 dow

n, but should
col-f,e to the surface

again if you w
ater the pot.

l'rogs:
U

se a largo container,
in w

hich jou ca:-:
place w

ater ancla rock
or other (Iry silrface for the

frog to .sit on. C
over w

ith
screen.

T
adpoles:

K
eep in pondw

ator or aged .'ater.
T

hey
can be put in your aquarium

 w
ith your fish.

Feed
w

ith boiled lettuce.
(Sec under Parw

:eciucn,
3 -..%

)
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I

W
H

E
N

 C
H

ILD
R

E
N

 B
R

IN
G

 T
H

IN
G

S
 IN

C
hi ldfen often bring things to show

 at school, either
on their ow

n or w
ith som

e encouragem
ent.

T
hese

are often living things
a butterfly, an unusual

seedpod, a cocoon, a leather.
Shells and rocks

are often collected by childr.en, and a -child m
ay

bring to school all or part of his personal collec-
tion.

W
hen a child brings a specim

en to class, how
 m

ight
you take full advantage of the situation for the edu-
cational benefit of both the child and his class-7
rnates?

T
his section contains specific suggestions

on how
 to guide the child in m

aking his report to the
class, how

 to stim
ulate class., discussion and=

spec-
ulation about the specim

en, and how
 to help'the

children get further :inform
ation about it.

T
he section deals separately w

ith anim
als: plants,

and racks and fossili.

t

E
l M

I 3C
D
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W
H

E
N

 C
H

IL
D

R
E

N
 B

R
IN

G
 A

N
IM

A
L

S IN
T

O
 T

H
E

 C
L

A
SSR

O
O

M

W
hen a child brings a living anim

al
specim

en to
school, the follow

ing questions
can serve as the

fram
ew

ork of his report to the class:

IN
 W

H
A

T
 K

IN
D

 O
F PL

A
C

E
 W

A
S T

H
E

 A
N

IM
A

L
FO

U
N

D
? (W

et, dry, sunny, shady, etc.)
W

H
A

T
 W

A
S IT

 D
O

IN
G

 W
H

E
N

 Y
O

U
FIR

ST
 SA

W
 IT

?

W
E

R
E

 T
H

E
R

E
 O

T
H

E
R

S L
IK

E
 IT

 T
H

E
R

E
?

H
ave the child take the specim

en around
so that

every m
em

ber of the class can have a close look at
it.

If the specim
en is very sm

all, provide
a m

agni-
fying glass. W

hen the children have had
tim

e to
w

atcn how
 the anim

al breathes,
m

oves, etc. , ask:

H
O

W
 D

O
 W

E
 K

N
O

W
 T

H
IS A

N
IM

A
L

 IS .):A
iL

IV
E

?

W
H

A
T

 IS T
H

E
 N

A
M

E
 O

F T
H

E
 A

N
IM

A
L

?

O
n p. 63 you w

ill find a key to picture charts
that

m
ay help identify the anim

al.
If it is still unidenti-

fied, see the B
ibliography for, further help.

B
ear in

m
ind that identification is not

a goal in itself but
serves as a load to further inform

ation.

W
H

A
T

 O
T

H
E

R
 T

H
IN

G
S W

O
U

L
D

 W
E

 L
IK

E
 T

O
 K

N
O

W
A

B
O

U
T

 O
U

R
 SPE

C
IM

E
N

? (H
ow

 it eats, how
 it

cioans itself, how
 it spins

a w
eb, how

 it lays
ec)qs, how

 it builds a nest.)

If part of an anim
al, such as a feather,

a bone, the
skin shed by a snake, a pupa case,

or a shell is
brought in, ask:

62

W
H

A
T

 PA
R

T
 O

F T
H

E
 A

N
IM

A
L

 IS T
H

IS SPE
C

IM
E

N
?

W
H

A
T

 IS IT
S JO

B
?

T
hese questions should generate activity

of tw
o

kinds:
farther observation and reading.

O
bservation and experim

entation
m

ay be canied on
in the classroom

.
(See p. 90 for

m
useum

 exhibits
of living things, and pp. 42-60 for

discussions of
specific anim

als.),, T
o obtain certain inform

ation,
further observation in the anim

al's natural habitat
m

ay be necessary. In this case have ti.
child w

ho
brought the anim

al take it back to w
here it

w
as

found and observe it and others like
it there.

(T
his

m
ight be an assignm

ent for a com
m

ittee.)

T
he B

ibliography syggest$
sources for further infor-

m
ation about anim

als the children
are m

ost likely do
bring into the classroom

.
A

lso check the index for
other references in this handbook.

If the anim
al.brought in is a pet, classroom

discus-
sion m

ight follow
 this pattern:_

W
H

A
T

 B
R

E
E

D
 O

F A
N

IM
A

L
 IS IT

?

H
O

W
 O

L
D

 IS IT
?

W
H

A
T

 D
O

E
S IT

 E
A

T
? H

O
W

 IS IT
 C

A
R

E
D

 FO
R

D
O

E
S IT

 H
A

V
E

 SPE
C

IA
L

 usr.6?

See p.
to help von decide w

hether 'iou w
ant to

}:cep a partcular anim
al in the classroom

s, or send it
hom

e.
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K
E

Y
: W

H
IC

H
 A

N
IM

A
L

 IS IT
?

C
O

U
N

T
 T

H
E

 L
E

G
S

.

See Index for
inform

ation and
bibliographical references

Illustratcti on
D

oes it have no legs?
par:es

If its body is covered w
ith scales it is probably

.
.

a snake
71

If its body is naked (no hair, no scales) it is probably
.

a w
orm

69

If it has no legs but does have one "foot" it is
a m

ollusc
70

D
oes it have tw

o legs and feathers?
If so, it is

a bird

D
oes it have tw

o legs and hair?
If so, it is

a m
am

m
al

D
oes it have four legs?
If its body :135 hair, it is

.
a m

am
m

al
72

If its body is covered w
ith scales, it is

a reptile--
71

If its body has neither hair nor scales, it is
an am

phibian
71

D
oes it have si%

 legs?
If so, it is

an insect
64-t,8

D
oes it have eight legs?

If so, it is probably
a spider

69

D
oes it have fourteen legs?

If so, it m
ay be

a sov., bug
. h9

D
oes it-have m

any legs and does it look like a w
orm

?
If so, it m

ay be
or it m

ay be
or it Ina Y

 be

a centipede
a

n illipede
an insect larva

6(1

-
:
a

63
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the insects on this page do
not go through lar-

val and pupal stages. T
he

young are called
nym

phs.
T

hey usually resem
ble the

adults,
but are often w

ithout
w

ings. W
e show

 nym
ph

stages here only if they
are very different

from
 the adult form

s.

L
A

N
D

 IN
SE

C
T

S

i.phid (to
in.)

I 0

W
ing i(-2,:;

fcsifia le
v.'intt(,(1 ft-;: ,t1(

:; hoppf

&
.,"'

ill..,,k
..,

47 V
:.

i

I
.)

)

FO
U

N
D

 IN
 O

R
 A

R
O

U
N

D
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N
D

S
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E

R
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IT

H
 8 L

E
G

S)
W

O
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M
S A

N
D

 W
O

R
M

-L
IK

E
 A

N
IM

A
L

S

--.............. ,-1

i
i

)'

C
rab Spider

/\/Ilar.T
estrnan

(D
addy T

 onaleqs)

Spiders' scale:
life-siz.e

\1-

.

.t 7

"r
iT

arantula

.4
.

4 .4
\ \

'4 /
\ IV

/1(.01\
.

G
arden Spider

0
'

'
h

.
-11/ 2/

-...

i--
-

'
.

.,

kl&
c,

.1\i'

E
arthw

orm
(up to 11 in.)

IP
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eech

1
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.

4?5: -4

t

,,tt....--
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.
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\

M
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N
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G
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Q
uadrula
(9 in.)

M
O

L
L

U
SC

S

W
hite-lipped L

and Snail
(I

in.)

7

G
arden Slug (3 in.)

-,..;;L
 v.; ;-

D
isc Pond Snails (I

in.)

M
ystery Snail
(I-28

in.)

T
adpole Snails (4 in.)

Fingernail C
lam

s (4 in.)

C
roat

S,:na i
I

(
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A
M

PH
IB

IA
N

S A
N

D
 R

E
PT

IL
E

S
Sale : life-size

L
eopard Frog

T
iger Salam

ander

Painted T
urtle

7f
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San B
ernardino

C
hipm

unk

M
A

M
M

A
L

S

T
hirteen-lined G

round Squirrel

A
m

erican H
arvest M

ouse

G
olden H

am
ster

G
uinea Pig

( Scale : one-half life-size )
i'"
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W
H

E
N

 C
H

IL
D

R
E

N
 bR

iN
G

 PL
A

N
T

S IN
T

O
 T

H
E

 C
L

A
SSR

O
O

M

W
hen a child brings in a plant or part ofa plant,

the follow
ing questions can serve

as the fram
ew

ork
of his report to the class:

W
H

E
R

E
 W

A
S IT

 FO
U

N
D

?
.0*

W
E

R
T

 SO
R

T
 or PL

A
C

E
 W

A
S IT

?
(Sun

,
shady,

m
oist, dry.)

W
E

R
E

 T
H

E
I1E

 O
T

H
E

R
 PL

A
N

T
S L

IK
E

 IT
 IN

 T
H

E
SA

M
E

 PL
A

C
E

?,

H
ave the children take the specim

en around so that
every m

em
ber of the class can have a close look at

it.
(A

 m
agnifying glass is often helpful.) T

he chil-
dren *lay be curious about w

hat is inside
a speci-

m
en. Fou should have 'a knife available to cut open

fruits
to peel stem

s or cut across them
. A

sk:

W
H

A
T

 D
O

 Y
O

U
 T

H
IN

K
 T

H
IS IS?

W
H

A
T

 JO
B

 D
O

 Y
O

U
 T

H
IN

K
 T

H
IS PA

R
T

 O
F T

IM
PL

A
N

T
 D

O
E

S-
(A

bsorb; w
ater, carries seeds,

attract:, insects, etc.)

Pages 71-0 contain questiohs pertaining to particu-
lar specim

ens. T
hese questions m

ay help
you auide

class c'iscussion.

A
fter the child has m

ade hisrc-cf)ort and after tin,
class has observed -zrtid discussed the speci;:;en,
1.'oti m

ight_

H
O

W
 C

A
N

 W
E

 FIN
D

 O
U

T
 l\lO

R
T

: A
B

O
U

T
 O

U
R

SPE
C

IM
E

N
?

T
he reference colum

ns on pp. 74-80 suggest kooks
that m

ay help identify the specim
en or give

rrore 3 n--
form

ation about it.
If the specim

en brought in is aot
included aroonci the item

s listed, consult the B
iblio-

qraphy.

E
ventually you an

the class w
ill face this problem

:

W
 !lr\ i

(-11T
I,D

 W
E

 D
O

 W
IT

H
 T

H
IS SPE

C
,IN

IE
T

\Y
P

H
A

W
K

 I:N
A

T
:II:Y

E
T

-) 177_\: D
cr?

If it is in suitable condition for keeping alre,
you

m
ay'w

ant to 1:eop it in
your classroom

 garden
;)

.
It m

ay he a ciood specim
en for your m

useuiq
It 1.av he appropriate to send it bacl: hone w

ith the
child, or it m

ay be ready for discard.

W
hile children should be encouraged to brine th,y1,-;

to school, they should he cautioned a-lainst
rfq- y shonld alw

ays as
per-

ission to collect fs,om
property.

should not.::ol-1,-et sPecin,ens
in public each:.;.

r-
_taiu IrlT

n ts, such as
ippi. n-7

cot..,ct4
law

 and should never he piled. O
th(_rs .-;T

h(m
ld

rut
:ollected hec.ua;e th&

are poisonous

in all collectini, children shoal d he
lood con.lervation halats.
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Plant or Plant Part
.

Q
uestions to G

uide O
bservation

M
aintenance

(

R
eferences

C
ones

IW
L7

-w
ay,V

.

-',\ y
N

.,-......,,......;,

11-

--V
.-

itfoeIttiv,
604,
71140

-ii.

lot,
4412,

At-III s\i,
/f...

r
k,. '

7,/Y

igai
li

zelt
''

lttk!..
/

.,:..i
,

_,.

W
here w

as it attached?
A

re there shiny lum
ps on it?

W
hat are they?

(R
esin.)

T
race w

ith your finger the pattern
m

ade by the scales.
(T

hey
form

 a spiral.)
C

an you find seeds?
(Y

ou can
see seeds or places w

here
seeds w

ere on insides of
scales.)

Store dry in
bags or boxes,

G
.4

C
orm

ack: T
he First

B
ook of T

rees

Z
im

: T
rees

4

c.
pr?i-ris

\
4

II

.., N
a'

, *:.,N
; i

1 71)1,
1111.?"

4.?
'4

t
%

S.,),
ifW

>
>

1 4%
1

;ilk. s''
-:3.1-.."

i.'
'i.

\
-

,
-..,,-*.-.1=

--- -;',>
"

)
i

\
`

--
l \,...,'

-
itN

>
,

di
''..,"'(.`

.
111'

:x4;
,-,,-;

It .
Iloalof,.

,

D
escribe the leaves.

(C
ut, irreg-

ular, curled, etc.)
W

hat sort of a place w
as it

grow
-

ing in?
(D

am
p, cool, etc.)

W
hat is on the backs of the
leaves?

(B
row

n spots.)
W

hat do you think they are? (L
ook

through a m
agnifier; consult

a
reference book.)

z
/

If fronds, put
in w

ater.

If w
hole plant,

put in terra-
rium

.

E
ncyclopedia

D
ickinson: T

he First
book of Plants

Sterling: T
he Story of

M
osses, Ferns

and M
ushroom

s

Z
im

: N
on-flow

ering
Plants

i
M

ow
ers

V
P

Pr

,.
,',.9

.,
.

IW
,, N

.,
4.

1111P
1

.-,--...-..,
t

-- de.
1

141. -
,

,
s

1
4,41 1 et

k
i

f
,,

0,,

t ,-i -* I
s'%

',.
.

.0;4.
,,,,,.

4
, 1=

----...
V

Is it a single flow
er, a spike, a.

head, or a cluster of flow
ers?

W
hat color is the flow

er?
A

re all parts the sam
e color?

W
hat kind of odor does it have?

D
o you find som

e yellow
 dust'

D
o you find a sticky place in the

m
iddle?

C
ut dow

n the center. D
o you find

tiny seeds?
you find?

W
hat other parts do

1\,lake now
 cut

across stern
and place in
w

ater.

If w
hole plant,

pot or put in
terrarium

.

Seed or N
ursery cam

-
logues for identifica-
tion.
L

ane: A
ll A

bout the
Flow

ering W
orld

Parker: Flow
ers,

Fruits ar..d Seeds

Z
im

: Flow
ers

74
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Plant or Plant Part
Q

uestions to G
uide O

bservation 4
M

aintenance
R

eferences

Fruits

....t
...

-
-,_0

_
ip.

/
\dlig,

',7
iitc, ,4

,
- 4.e.,

`,
,,,x,,,,

.

/
:!)

.

it:'/
'`1-111'.

,
./

Ilea,
:1,...:

.1

W
hat is it?

(A
pple, orange, etc.)

H
ow

 w
as it attached to the plant?

(L
ook for a sm

all stem
.)

hat do you think a fruit is?"'
(T

 he
W

-,.

part of a plant that contains
the seeds.

N
ote that this in-

eludes nuts, cereal grains, and
such "vegetables" as tom

atoes
,

squash, etc.)
W

hat is inside?- H
ow

 m
any parts

can you find?
(C

ut it open to
see skin or shell, flesn, seeds.

,

.

R
efrigerate.

Seed catalogues
Fenton and K

itchen:
Plants that Feed
U

s
--

Selsarn:: Plants W
e

E
at

Fungi
vie

,
t

.,.
x/1

V
",

,
-..

il
N

.-.
.s.:j

7''',

-
V

""1,4-
N

tL
i

....
,

.
--

..
,--,-

I»
-

.
,i,f,i

.
i

,
9/":

,49c
, a., .

Ili
-:.

--.4.--
,

-----7---,..,
;..1.-

...f...
-

.

.

W
hat kind of place w

as it grow
ing

in?
(C

ool, dark, etc.)
W

hat w
as it grol.ving on?

W
hat is it like inside?

.."
(N

C
>

te V
, C

i rung on p. 2.1.)

R
efrigerate or

keep as dry
specim

en.

If
a

m
old,

transfer to
bread or fruit
and

keep
m

oist and
dark

.

E
ncl.clopeclia

D
ickinson: T

he First
B

ook of Plants
.

Parker: D
ependent

Plants

of
M

osses, Ferns

:i and T
\riushroO

r.'.s

N
1

Z
it

o:n
-T

 fl 11 oev
.: et ro ir 1:-

Plant-

G
alls

1,..

17

-..)
i

,

\.1".,,

0
W

hat is ItsaL
tached to?

Is there anything inside?
(L

ook
for larva or w

inged insect at
very center.)

0

Is there a hole in it?
(T

he inscrt
has com

e out.)
.....

/leo!) as dry
specim

en.

F.ncyclopecha

Parker: D
epenc't

Plants

.-3
Z

il:: Ictct
ns

75
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Plant or Plant Part
Q

uestions to.G
uide O

bservation
M

aintenance
c

:'}t-'...k rci c.,-,L
:

L
eaves

...-

I'L
-'1-

::,....../

-

-,

Is it Ileedle-i,haped or w
if1,-

A
re the edges sm

ooth or w
a 'y''

D
oes the leaf have lobes or
points',

A
rc there hairs on the leaf.'

T
race the pattern of the veins.

A
re there spots or holes on the

leaf",
W

hat do you think m
ade ther:','

(Insects, disease, injury.)
W

hat tree is the leaf from
?

(See
references.)

Soriletim
es leaf :-:1,-letorw

>
aers

fO
U

nd.
ri-H

 ,!,1-, dre the v.,u(-_-,d,,
parts of the .,vater c ongnot i pa
sy,:;teili w

hich appear
:, an

;ntric :it'
s,y.%

toin of vein:;.

K
eey in w

 titer
,

orPr<
2.3:3 and dry,

orT
rG

ri 1.A
ct".'.'(.211

sh.;:f.ts of
i.:j..:

p ,;
;

T
.Jal-r leaf rui-

L
ij(;!,,,i

i A
 -

L
,,

i

2,i :, ,
:

I, re
f.

...-'.----,------

.."
1vi

.

i
I

t:
1

)
,

.
,ii r,

"i.'
e,

i
..,

--z---

-,

/

.

L
ichens \
.C

44P11.-770

'
- !,

P-
.liftr"

,Ptiltr*-
40 .r.s..F-A

2

;Y
V

T
O

it1
A

 10,,
-;,,

I

1

_it-tq.1

IiI(

1

i1i

W
hat kind of placu w

as it
grottang

in"'
(D

am
p, dry, shady, slit,-

ny.)
W

hat color is it"
C

an yon see grow
th rings

on it '
C

an you see tittic cups or (11'1'.;;
on it?

(Psi, d
ilagnifi, T

.).

et, a:-,, gc,'
:A

 itsci t
,in,

oy

PIA
 ili

0,:;t
t..norii::
(:-:;,-,, :,

,,,)

'C
I e.-(. 4'11,1

.)1,-..,i,':o:
:

'.,,-
I-

1--.'t
i,.),.;. ot i'L

l: t:1

i'irt.L
 ii

,i_.),:
f_

i'lw
at:-.

7,1,":
.,J1---

rt

_r__,....,...-,
cr.,
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Plart or Plant Part
C

)nestrons t) C
inide O

hser-atl'on
:alt

-,

M
osses and I iverv:orts

A
lcN

146E
.

I)
,,g,

.....-..
"(..11 '

.'7114
,..4..--,

.
,

,I..
t

...v
lie

0.,
Irs.,..

k,,
1":e f

',

'
-04r

'
,left

.
.-,...

..
-

.

2

W
hat kind of place w

as it carov:ino
in-

(D
am

p, shaded, etc.)
W

hat v:a :-..
at orov:ino on

(Soil
,

hark, rock.)
T

tov: a..aric,7 parts can you find-
(M

):.:.1=
3:

tiny leaflets and roots,
,-dp:illie.

l Pu.erw
ort: tiny roots,

Ircer. 1:23fv stnactures.)

-
.

plit
a-.a H

O
 :t

tcT
rariul.:.

(See 1').
i 1.)

ri,c-c1,-,!..,.ila

1..)i'cL
inson:

i'cli..
P...r..-1t.

Pool.: of Fla -.ts

Sterlir,(1:
ink.

Str..4.. o,
I\.:osses. Fer.--.:
:,..u:11,,-oo:.

:r4t,',:
7:sor - H

oy:,
Plal.t.,-;

Pon(. -itor Plants
.

14
Q

V
.4. ,

f o o ! : for:
T

iny floatin(a pPun; (duc'i.v.fee(l *,
...O

.': ii.t.
,(1.

dr.,
,T

.l..a
;I.,.,,).

\'O
5- Ii

pl.int.; H
iniaiii(i to rock ;;.

and w
ood (akido).

R
oo lJd. lodf,, pldnts (-dttail:;,

sel-

.

,
l t 1, O

h
1,/' Iriii!

.

,d, ;
i'o?

csa
P,,..),

(`T
.C

, a,
-'

S%
:...Itn:

.
))01.14!

11:11V
/

' hirt.; ('.111 'IO
U

 1
ri W

I
)11

)1

II
tfrW

-;'1, V
:,--lt,'C

Ii lit'0

(In) !A
i-1

,i4: ')11 pPint '
-

A
l

po..,..iiill., looi
.it

..:i
..,.,,

;.,idotr,
_

H
n(1,-.r a a. r T

O

,
,

i
,

.

IN
IN

II4

1

,ii ,, I
,

i
'

)
:.

,' 1
,

,

\'
,

,
ti

II,
'

,1
',

';
'

1,

,
,,

.1,
*

,
,

i

:,.
,

,
:,:

1..
.

,]
t

itt,
,

.
.

.

.c-'4

"It

M
I

I
/

II

1

ft

-
,t.

--,-, -

.4:144'0
"L

.

;.,41,
+

,..
,..,

'i-14F
'
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Plant or Plant Part
Q

uestions to G
uide,O

bservation
M

aintenance

_ -
eds A

ttached to Plants

2,4

Som
e plant parts that are techni-

cally classified as fruits are
com

m
only called seeds and

are included on this page.

A
re

they 'attached
row

s`'
(G

rass1 corn.)
A

re
they iattached

heads?
(D

andelion, sunflow
er.)

Ilow
 are tl ray attached"

(Pull
som

e ofo
f.

N
ote tiny stem

;
scar.)

Stare tir.: or

D
o they; ha,,e attache,I
such his dow

n or hooks"
W

hat
cola,-

are
they''

C
an you L

ind patterns on the,,, -
W

hat
is

thir
W

hat parts can you flnii"
(17a1,*'

apart to see seed coat,
plant, stored food.)

%
%

T
hat shape

it-
does

it
open

D
e3ci W

e the oJitsIde
:-

ture,
hurdnes.3.

:;(*rIH
. thf

V
. ,A

t
I:,

co L
_)1

,
t*' ;t110,'"

A
rt.

th, r.
tr,inr."

1:A
n

tot:
t,

I %
H

op
atta4-htfi

:=
;tor.,

.7',)1+
h .

tat

;
1

nc.csS

Pa
t r:

ci);-

76
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Plant or Plant Part
Q

uestions to G
uide O

bseration
M

aintenance
r;,_fk rt

,

.....-- Scorns
W

ith

killi

s,...

and T
i.vigs

L
eaves

/0411IIN
N

/1",....

9
.. \

if)
,..01.3'..w

. N
O

r
:.f.

H
ow

 arc,
the

lecy
?

'es arranged
(opposite,

alternate,

D
etach a leaf.

L
oo': at the scar

it
left.

look for thc
I,ud

aho"e the sear.
A

lso sec
L

oalic;:,,,,, P. 7()..

K
eep fresh in

w
ater, or

Press, dry, or
N

I tk,e rubisiritr,.
or -zp.itt e!
print,,,_

r_________---

Pio
',-,it,

1

(il,
:,.1

:w
n),

4);

.;t,,;(
it

.

l
',

km
oi1.0 g

1.,__.,..

4;ti
.0
lir(

and T
w

igs
L

eaves

1

)1
,

I

.,1

,
1

--
e

4111W

Sterns
W

ithout
W

hut IllaiL
, do ','0,4

St " ' "
A

r,, th( se 1
'i/-1

:-:
In a pattet H

 un
the

.:;t.,
.;)''

(0111k)-;ite, alt,,t-
nit,

v.'h,-)1 h,i ,)

''.
at ,11,' t-}."''

(1
) .411

,;.,--11-.1.1

V
.Ilat (o_lier

,iflo.s
ale. theo,-

(,(.1-.-it,hs,
little

p.)i, - .
,.vril[:,1(

,.)
V

. hit 1. at
of e

4
;,i:

!hi
;,t,-

V
.:1, ce -1:..

.1f,
t1,4 re

1,n

''.'irit
l'

,tii,
t')(

H
,,,1

s:,:he
1

;
t 11,

1,1i:
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Plant or Plant Part
Q

uestions to G
uide O

bservation
M

aintenance
R

.-14- renccs

Ilk

A
.tfitl

kWN
bi
4,

Iltb

11l

4

1

i I I\
, ,i(-A

ablt: s

,,
'''.

-
\

-
,

.4%
141)

-%
*-

N
,

,..
(

,

I

F

aa.,77:

.
i,*.,

ip,
\

*11,:t
-v.-

N
.,.../,'

I

co-
'

tif r
efV

4,
15:.

":,.r:...,
I

4tti-
4,4..

.:

....,

,';-`,..,

.

W
hat

part
of

the
plant

is
it?

("V
egetabik" is a gener..ii t, c'..

'Including fruit L
-,,, leaV

Q
:3

,
StctliS. ,

roots, seeds and btill.s.)
W

hat is inside?
(Slice across to

see seeds, nosh,/ parts or .I....a-
ter ducts.)

M
ink O

f SO
Ine leaV

eS %
70

(',:it.
(L

ettuce, cabbage, spinach.)
W

hat fruits do vic
usi.ally

call
V

C
.(10t31)1C

;:,' ?
( r(T

h at0(:;_i
1,41 ,-.

pers, C
ltellr,hcl-L

,, (-aril, :cluash,
et.:.

S
e('l`ruits, p. 7 ;.)

W
hat

:.;,( 44 4IL
; do w

4-4
4 ',it '

(k, 'W
I:,

,
4.4'1;; ,

l'4.14:; ,
4 I_C

.)
,\.,,,:,,. :, ,,I.,:,...,,

,si.
ti,_ir_

pins, (4,-1,:r.,/, ,....,H
1, potat,,,,)

V
iiiat r:)ut:; (i,') v:o (',It."

0 :A
rt-t..

1-1,.,-,1,,.,,
:.;'..'.',,t

tio*,_,_11-_,..w
.,,

't'-'.)
w

hat i,
, b):; d-.,.%

'.,,
,at '

((h.), i:,.)

R
,--friar,rat,..

A
 slic,:, fro

tl,, t.)!.
of

,.<
icrot,3,b.,,

(n..
ra, ':,.; 'I

:-,

,...iii
-n,r0 ,t

If
,;,4

1

,01' _
,,

s,-.,,(t
cat,110-y,cz;

l',,-r,toi, arir'. -itclo-n:
Plants that

r(-_,cri
U

s
....._

S-H
atl :

Plant::: V
,",

1-, it
----

E
t

:
,

...,-,',,,,,

11,1

I

yi

'/r

IV
I

--,....

'i kil

lit;

iII

ti,,, if,
"

I

.-
'

k
,

A
,

;',/,
'1

I

,

.

I

.

et

,

III.r.

Po s.,.,
It

v-itli
-,) '1

?I.
I, t;,/,!.

(V
.ou,i ,-1,

,
,

I iar, ;
,,)'1.)

rt,i,,
t I," 1),Itfil tn.

1
,-Y

, )1,
tkit- ,C

U
.11,11

T
1I1,,,

f
1,,t-

kit
,

;)ti
'1'1
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,)f l,

l',)101,
plt,f..(1..

I

,11!
i

:;,
., h,t1

I.:
,,

t
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I to,,,,-;
It

i
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l
'Illf f,

,

..
,

' 'C
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W
H

E
N

 C
H

IL
D

R
E

N
 B

R
IN

G
 IN

 R
O

C
K

S O
R

 FO
SSIL

S

A
 child w

ho brings a rock or a fossil to class show
s

it off proudly and is an:-:ious to know
 w

hat it is.
A

n adult w
ith som

e know
ledge of the subject m

ight
tell him

, "Q
uartz," but in nam

ing the specim
en the

adult runs the risk of closing off the child's curiosi-
ty about it.

It is im
portant not to do this.

T
he

child should ho stim
ulated to focus on the prop-

erties of the specim
en, because the properties of a

rock or a fossil reveal its history.

A
 particular

of conditions produced the ..pecircen
and m

ade it look u
it does.

ilov: can tlise condi-
tions be determ

ined':
V

ast, the properties ot a rock
obserPed.

l'he place in
hich it vs,a;..i found

play pro.:ide additional clues. M
en im

agination m
ud

be brought into play in trying to Ireconstruct the con-
ditions that produced the specifficln.

T
he follow

inh questions are for an initi
l discusston

s e the hA
enttfication guide on the follow

ing paie:
to help e::tond observation.

W
I !E

R
E

 1)11) Y
O

U
 PIN

) Y
O

U
R

 SPE
C

IN
IE

7,.'.'
(Peach,

C
 V

I d
hottot; of a cliff., etc.)

t IO
W

 1)0 Y
C

Y
17 Il iii; 11' t1oT

T
E

L
1. T

H
E

, ciA
ss w

il/vr Y
O

U
 T

IIT
T

\L
I,

I.
I'ST

E
cIA

I-
L

v Ps: l'C
R

L
SFIN

C
, A

B
O

U
T

 IT

c.:A
N

 V
O

IT
 1/I:SC

,R
w

r voirp spucroE
lvs fo U

S'

o 11L
1 C

t.-40r; prcenco IJi .411,1rp
Speck.ieF,

A
 very effective w

ay to help the c'ailj
focus G

n
properties is to have him

 corupai-'
hi

:;!,._c11; (1,
w

ith another you already have in the classroo!'
.

H
ave the specim

en taken around the cla:-;s for :\?.(r '-
one to see.

Proslide a r.agnityirg alas.
.

rncol'r-
acm

e the children to speculate on w
hat !I ?gilt accou-`,:.

for each of the properties that are nott
O

tr
questions they m

ay asl: can :-zer,,c as I)a:n;; for frr-
tiler ,stilO

y.
['or

IS IT
 V

A
L

U
A

B
1,1;

r A
R

C
sroT

s-

H
O

W
 01,1) IS IT

"

W
I lA

 r IS I(' (71:1-)1-O
R

''

1{0\71'
t I

ial;;.;
ii sa

th+
!t,t

tlini no on, to a 1[.()re
a :-Isitar

iS
on the H

entilicatiol; uuvle on the
l't n..1117 refer L

I),
c.hildren to 1.0(,1.:;

t
o

'};
thc Jr

(Se(' hibbograohy.)
"or; Iftely to a3:. qui:sti.ous tor %

.:h)ch
1,r,11L

11,01t
al...1";:, but .1i. cit, H

` a :;o1,1(1.:,
-

10111,. rather f.hali tri,strA
titkn for H

o
lo tl,fr

1,f
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ID
E

N
T

IFIC
A

T
IO

N
 G

U
ID

E
 FO

R
 R

O
C

K
S A

N
D

 FO
SSIL

S I

C
hildren should feel free to pick

up a rock, to
squeeze it, scratch it, try to w

rite w
ith it on a side-

w
alk, look at it under w

ater, and (w
ith perm

ission)
try to shatter it.

(See p. 84 for precautions.)
T

hey
should find how

 different the surfaces of
breakage

can look in different rocks.
T

hey should discover
the different w

ays that different rocks sound
w

hen
clicked w

ith a fingernail
or another rock. ,T

hey
should look and touch r:nd test and

com
pare freely

to discover all the properties they can.
O

n the follow
ing

pages w
e describe several typos

of rocks and the kinds of
environm

ents that produced
them

. T
he discussion is focused

on easily observ-
able properties.

T
raditional term

inology in rock
classification is intentionally om

itted here.
T

erm
s

such as igneous, m
etam

orphic
or sedim

entary do
describe the environm

ent that
produced a rock.

B
ut

w
hen a child learns first to

identify observable prop-
erties and then to interpret their significance, he

is
equipped w

ith a process that is m
ore reliable than

m
em

ory of term
inology. T

hus, the "right answ
er" to

a question about a rock is not so im
portant

as the
steps of observation, interpretation and speculation.
A

 reference book w
ill finally give the

rock a nam
e,

but it is the child's prior observations
and analysis

that gives the nam
e a m

eaning.

SM
O

O
T

H
, R

O
U

N
D

E
D

R
O

C
K

S

T
hese rocks have been subjected to the action of

w
ater, tee, w

ind, or ill of these.
If you w

atch w
a-

82

ter flow
ing in a brook br tow

ard a sew
er after

a rain,
you can see how

 the w
ater lifts and carries pebbles

and grains of sand, bum
ping

one against the other
in the process. Suggest that the next tim

e the chil-
dren see w

ater carrying pebbles
or grains of sand,

they try to find out w
here the pebbles or sand

carpx
from

, and w
here the w

ater is taking them
.

R
oc; s

r
oc_: I

If
:,:t_.))

If the rock has layers and looks like hardened
niud

or clay, it is probably part of w
hat vas once

a m
ud-

dy bottom
 of a lake, or the m

ud at the m
outh of

a
river. T

he body of w
ater has long

s.nce disappeared,
and the m

ud has becom
e stone.

T
he children should think about w

here the ri.,ud
cam

e
from

 and try to im
agine the result of

m
any tons of

m
ud piling

up over m
any ages. Suggest to the chil-

dren that the next tim
e they

sec' a Fond or brook, or
w

ater flow
ing Iron; a drain spout, they should w

atch
how

 the tiny grains of m
ud arc churned about

the
w

ater and then dropped along the bottom
 and sides.

SM
O

O
T

H
, SPIN

Y
 R

O
C

K
S

If the rock has sm
ooth and shin;'

.3 heets or
plates,

it
3s form

ed deep w
ithin the earth as great

:)res-
surf s force(i cr,;tals

a.ninst
other.

C
hil-

dren t-ali try to show
you the

dir'ction of the pres-
sures that m

ade the crystals flat hy }ni-L
;sir:q

the
rock v!ith their fists.
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R
O

C
K

S W
IT

H
 C

R
Y

ST
A

L
S

Y
ou m

ay recognize crystals by their regular and re-
peated angular form

s.
H

ave the children look for
all the different crystals in their specim

en and ob-
serve their shapes, colors, and sizes.

M
ore than

ono kind of crystal m
ay be found in a single rock,

and crystals of the sam
e shape com

e in different
sizes.

Y
ou can easily grow

 alum
 crystals and other crys-

tals in the classroom
.

(See H
eller, G

eology and
E

arth Sciences Source B
ook.)

Y
ou m

ay
find

a
recipe for rock candy in your cookbook. R

ock candy
is nothing m

ore than large sugar crystals.

R
O

C
K

S M
A

D
E

 O
F PE

B
B

L
E

S

If the rock looks like a m
ass of individual stones

cem
ented together,

it m
ay be natural or m

an-m
ade

concrete.
T

he broken pieces of sidew
alk a child

m
ay bring in are m

an-m
ade specim

ens of rock. It
m

ay not alw
ays be easy to tell if a m

ass of ce-
m

ented pebbles of various sizes or shapes is nat-
ural or m

an-m
ade.

R
O

C
K

S M
A

D
E

 O
F SA

N
D

 G
R

A
IN

S

If the rock seem
s to be m

ade of grains of sand it
m

ay be part of w
hat w

as once a beach.
A

fter m
any

years the sand grains w
ere cem

ented into stone.
M

any children w
ill have seen sand in its natural lo-

cation. H
ave them

 speculate as to w
here the grains

of sand cam
e from

 and w
hy they are found near the

w
ater.

A
 class visit to a beach w

o,,ld help all the children
to a better understanding of the kind of place w

here
the specim

en originated.

FO
SSIL

S

If the rock looks like a shell, leaf or anim
al track,

it is probably a fossil. W
hen you see a shoe print

in a sidew
alk, you ';now

 that a person stepped these
before the concrete hardened.

Y
ou can infer that

the person w
as w

alking, not craw
ling, and that the

clim
ate or fashion required that he w

ear shoes of
the outline you can see in the concrete. Sim

ilarly,
w

hen you see a fossil shell, bone, or egg, you
know

 that a living thing w
as there before the rock

hardened around the anim
al's track or around the

plant or anim
al itself.

T
he fossil is a clue just as the shoe print is a clue.

E
ach tells you som

ething about the living thing that
m

ade it and about the environm
ent. T

o find out w
hat

left the clue, and to learn ..3om
ething about its en-

vironm
ent, you can do tvo things:

I
)

C
onsult the

w
orks listed in the B

ibliography (p.
122), or 2)

C
on-.-

pare the fossil w
ith sim

ilar living anim
als or plants.

N
otice, for e.:al;:rile, v,:hrth4 r

lives
in w

ater or on land, or com
pare the shape of the

fossil bone w
ith bones that you can find at the

butcher shop.
C

om
pare the shape and size of im

-
printed plants and plant parts w

ith sim
ilar

things. Such com
parisons can help you co ir.al:e in-

ferences about the fossil and it
environn,ent.

Som
e of the processes that preserved the

living
thing as a fossil can be dem

onstrated in th.
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M
oss A

nim
al

Petrified W
ood

I am
p Shell

C
oral

Seed Fern

room
.

T
hese are described in G

eology
and E

arth
Sciences Sourcebook, edited by R

obert B
.

H
eller.

R
O

C
K

S W
IT

H
O

U
T

 SPE
C

IA
L

 C
H

A
R

A
C

T
E

R
IST

IC
S

If a rock has no crystals and
no special color pat-

terns or structures, if it looks glassy
or greasy O

r
nondescript, give the child a m

agnifying glas3 and
have him

 look closely for
any trace of a repeated

pattern such as short ribbings
or regular bum

ps. A
n

obscure repeated pattern m
ay represent

crystals that
have been w

orn sm
ooth.

If lie finds nothing that re-
m

otely resem
bles a repeated- pattern,

one of tw
o

things is possible: either the crystals
have been

com
plotely w

eathered aw
ay,

or there never w
ere any

crystals.

;

A
sk the child if he thinks the rock

looks the sam
e

on the inside
as it does on the outsioe.

T
hen, if

you trust him
 w

ith a harnn=
L

er, have him
. check his

answ
er. (T

he rock should be w
rapped in a piece of

cloth or tough paper to prevent pieces from
flying

and causing injury.
It should be laid on a board for

ham
m

ering. )
T

he child should think about w
hat he

finds. W
hat m

akes the inside and the
octside of

the sam
e rock look different?

R
O

C
K

S O
F D

IFFE
R

E
N

T
 SIZ

E
S

If there arc tw
o sim

ilar rocks of different
sizes, ask

the children how
 the rocks

got to be the size: they
are.

D
o the childr, n think that the

sm
aller roc l:

w
ill one day grow

 up to look
l)kc the larger one')

W
ill the larger rock break

up to look like the 6r-,..D
 !-

ler one? W
hat could m

ake
a rock break''

If there are cracks in sidew
alks,

potholes in ro:1,-is,
or pebbles or boulders at the foot of a hill, (-11,1yren
have evidence that little rocks

com
e from

 bio
H

ow
 does this happen') H

ave the'children
sneculate

on w
hat m

akes one slab of concrete
near a

tree
higher than another beside it.

O
r ask then;

,
"l7oN

v
did so m

any pebbles
com

e to be so close to
the

hole in the road?
H

ow
 could stones

ha..e,
uecn

scattered z.rounci the hill') "
them

 to see :sow
tree roots break rocks and concrete, how

m
ovno

w
ater w

ashes aw
ay m

ud or stones
,

and hoe. w
tr

picks up sand and dust.
W

ind, w
ater, glaciers,

plant roots, and alternate freezing
and

all
help to breve, rocks and

o,7c the:
,

L
1C

c-)0.11'
;zuririk-c-, to el:m

(Ic
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Y
O

U
R

 C
LA

S
S

R
O

O
M

 M
U

S
E

U
M

A
 m

useum
 exhibit is a special kind of display that

tells a story w
ith a group of real objects. T

he story
lies in the relationship am

ong the objects,
and

series to clarify and enrich a topic being studied.
In the approach to the classroom

 m
useurr, w

e devel-
op in this h:Inclhoo::, these relationships arc called
them

es for c:xhibits.

A
 m

iscellaneous collection of objects on display
enables children to learn a few

 facts about each
of the objects.

but w
hen som

e of these sam
e ob-

jects are grouped w
ith a num

ber of others around
a central idea, the children have additional oppor-
tunities for learning.

In the process of grouping
the objects, children are railed upon to thinl: analy-
tically.

T
hey com

pare, order, cleneralie, etc.,
as they decide how

 objects are related and .how
each new

 object fits in w
ith the theine of the exhibit.

For e::am
ple, you

ight set up an acorn and the
branch of an oa:: tree as the core of an exhibit.
Suppose the class agrees that the them

e of the e::-
htbit should be "Parts of an oak tree."

f'hr
?lil-

tren should
thel, be

!i-f4".(i to thin': .ahor t v hat other
thing: they m

iciht find that are also parts of an oal:
tree, such as buds., bark, a block of cut w

ood, etc.
rilev should then try to find 0-:alldes of these oL

.
pets to a(ld to the e::hihtt.

Suppose for the
core

+
JeC

't3
(the w

orn and
the oak branch)

,
the class agrees or 1 (h

thee- e, nine lifer
of u, o,ak tree."

rile p

SE
C

T
IO

N

ysA
fil)

PF/A
oh,

O
F

47

F
IN

D
IF

ILS

(;;Q

C
'D
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have to think about the oak tree in
a different w

ay.
In this case, additional objects that fit the exhibit
include an oak seedling, oak flow

ers, and a' photo-
'rm

h of a
-:ature oak tree or forest.

iT
his sort of involvem

ent of the children in the
set-

.r11 /tp --oL
e.T

hibits increases the educational value
of a classroom

 m
useum

s.
A

n exhibit m
ight begin

ith a single object a child brings in.
In this case

the class can.decide on w
hat characteristic they

w
ould like to ,use as the them

e for
an exhibit.

O
r an

e.,:hibit m
ight start w

ith m
ore than

one object, am
ong

w
hich the children discover a relationship.

In either
case, once the them

e has been decided on, the chil-
dren should l:,v encourageeto think about and find
other things that w

ill fit the exhibit.
E

verything
possible should be done to m

ake the
m

useum
 a pro-

duct of children w
orking under teacher guidance,

and not a product of the teacher alone.

E
X

IIM
IT

 SU
G

G
E

ST
IO

N
S

W
e give here several exam

ples of
relationships that

can be them
es around w

hich objects can be grouped
in an exhibit. Y

ou and your children w
ill be

able to
think of m

any other them
es, depending

on w
hat you

are studying, w
hat' season of the year it is, and

so
on.

In addition to the them
es suggested below

,
you

w
ill

find on pp. 91-93 a
list of appropriate ex-

hibit them
es for each of the M

IN
N

E
M

A
ST

units.

If exhibits are changed periodically, the
class can

have the opportunity to explore
a variety of relation-

ships.

86

G
O

M
IV

IO
N

 PR
O

PE
R

T
IE

S

A
 sm

ooth rock, a sm
ooth leaf and a bird's

egg can
be the core of an exhibit.

T
he relationship that

m
akes them

 suitable as an exhibit is their
com

m
on

property, sm
oothness.

O
ther properties around

w
hich exhibits can be built are color (assorted red

objects), a com
m

on num
ber of parts, softness,

pointedness, etc.

O
R

D
E

R
 O

R
 G

R
A

D
A

T
IO

N

A
n exhibitdan illustrate diffe'rences of Jraciation

for exam
ple, a 'series of shells ordered by size, or

a group of objects ordered by texture, from
 sm

ooth-
est to roughest.

L
IFE

 C
Y

C
L

E
S

Select objects that represent different stages
in the

life cycle of a particular plant
or anim

al (caterpillar,
chrysalis and butterfly; or seed, seedling,

m
ature

plant and dried-out plant)
.

Y
ou m

ight `start the ex-
hibit w

ith an exam
ple of one of these life

stages',
and discuss w

ith the children w
hat the anim

al
or

plant w
ould look like at other tim

es in its life.
T

o
com

plete the exhibit encourage the children
to look

for specim
ens of the anim

al or plant in other
stages

of its life cycle.
(Y

ou m
ay w

ish to locate exam
ples

of all the life stages ahead of tim
e to hold in

re-
serV

r, so you can assist the children if they have
difficulty in finding any of them

.) Pictures and dis-
cussion of hum

an life stages set an interesting back-
around for considering life stages of other

living
things

.
D

C
r..)
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PL
A

N
T

 O
R

 A
N

IM
A

L
 PA

R
T

S

E
xhibits of parts of plants or anim

als can be
organ-

ized in several w
ays.

Y
ou or the children m

ight
collect leaves, tw

igs and bark of a particular kind
of tree, or you m

ight set up a display that enables
the class to com

pare sim
ilar parts of different

liv-
ing things, such as leaves from

 different kinds of
trees. A

n anim
al parts exhibit m

ight show
 feathers

from
 m

any kinds of birds, or it m
ight include

sam
-

ples of the feet,
..sy.111, and teeth of a single >

A
nd

of anirzal, together w
ith ,a picture of its footprints,

and a picture of the w
hole anim

al and its natural
habitat.

A
nother type of c_,:;hibit in this category is related

to
social studies. Y

ou m
ight classify as anim

al,
veg-

etable or m
ineral the various m

aterials used in m
ak-

ing clothing
m

etal buckles; cotton, w
ool and ny-

lon cloth; w
o )(len heels on leather shoes,

etc. M
a-

terials used in building a house could be classified
and e%

thibite.d in the -:am
e

O
T

H
E

R
 T

H
E

M
E

S

1.V
hat if a child brings in an object that does

not
to relate t--)

.1; .tof thJ.
it the ',t

alt.rt to his originality in reasoning.
A

ss: him
 to

tell 7011 the relationship he is thinking of,
.311(1 you

rind
'.w

ith a new
 theiL

e for an
e-.;hibit.

For
suppo3c an

r 0.* hi hit, bunt
around the' (-01T

A
T

:on
greenness

a
;reel-,

qroori
,col a green (and,.t hall.

!H
ight brill I

in an ()range and .;ay. it
fit.; in-

to the e
ill thin is

in th-

round.
T

his m
ay not be w

hat you intended, but it
is valid. Y

ou m
ight let the class decide to change

the basis of
the exhibit to roundness, arM

 include
the orange; .you m

ight set up another exhibit of
orange objects; you m

ight develop an exhibit of
round objects' w

ith subsets of different colors.

suppose a child brings in an object that is inter-
esting, but he arid the class are unable to establish
a relationship betw

een it and the other objects al-
ready on exhibit.

In this case the object can be
labeled and included ina separate group of m

is-
cellaneous objects, som

e of w
hich m

ay at som
e fu-

tU
re tim

e be related to other things to m
ake

ap an
texhibit.

In this case, of course, the "H
ow

 it fits"
item

 on the label see p.
s?,) w

ould be left blank
until a them

e is decided on.

SE
T

T
IN

G
' U

P U
P T

H
E

 E
X

H
IB

IT

T
he best location for an exhibit depends

on the na-
ture of the exhibit and the convenience for teaching.
E

xhibits m
ay be put on display on a table, w

inciow
-

sill, bulletin board or counter top.

R
ules for exhibits should be set by the children and

teacher, according to the needs of
a particular dis-

play.
T

he'children should be free to handle
e:thi-

bits w
henever possible.

If som
ething is perishable

the class should be m
ade

aw
are of this, and they

should share in setting up appropriate
restrictions.

if a specim
en is brought in by

a particular child,
his feelings as to how

 it is to be treated should
be

respeFtecl.

87
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E
xhibits should usually be m

ade up of natural ob-
jects, but pictures can som

etim
es be used to en-

hance the exhibits.
Pictures m

ight show
 living\

things in their natural environm
ent, or they m

ight
show

 stages of a life cycle that are difficult to
include in their natural state.

L
A

B
E

L
S

A
ccording to good m

useum
 procedure, you w

ill w
ant

your exhibits to be clearly labeled. E
ven if the chil-

dren cannot read the label, they should help supply,
the inform

ation you put on it.

W
e suggest that you reproduce standard labels.

T
w

o kinds w
ill be needed:

I
.

T
he exhibit should be labeled according to the

relationship around w
hich it is built --4for exam

ple,
"Sm

ooth things," or "T
he life of a butterfly."

2.
E

ach specim
en in an exhibit should also have

its ow
n label giving the- inform

ation listed below
.

Properties

T
ake the specim

en around for close obseY
crattori,ayd

let the children suggest w
hat should be entered ne: :t

to this question on the label.

W
here w

as it found'.-

T
his labeled item

 should as
the specim

en to its natural
the source o-1 11

specim
en

far as possiblo relate
environm

ent.
Ideally,

should be given as

from
 the w

oods, a field, a lake, an em
pty lot

construction site:, ett.
a

Such inform
ation can help explain som

e of the char-
acteristics the children w

ill observe about spcci-
m

erit:- For exam
ple, tlie difference betw

een tw
o

plants of the sam
e variety m

ay be traced to the fact
that one cam

e from
 the m

iddle of a 'field and the
other cam

e from
 a crack in -the sidew

alk.
A

 rock
found on a beach w

ill probably look different from
one found at the 'bottom

 of a cliff, and this differ-
ence also m

ay be explained by the differences be-
tw

een the tw
o environm

ents; one rock m
ay be

rounded
th_. ,action of w

ater, and the other m
ay

be sharp nr
s ,jecl, new

ly broken off from
 a larger

rock.
(1)

T
he height4 above the around at w

hich a specin-ien
w

as found is also im
portant.

For m
any specim

ens
this helps in identification or tells -sornethina about
the natural habitat.

For eam
ple, the locatton of

a bird's nest helps tell %
I.hat kind of bird built it.

<
A

 label 1.vould specify that a specim
en w

as found
on the ground, at knee level, at shoulder
"over m

y head," etc.-

O
bjects from

 distant places r,inht also be labeled
w

ith the nam
e of the tow

n.
If the tox...m

 is located
on a m

ap or globe, the children con haN
,c

sonic
sense of its distance, its clim

ate, etc.

1,V
lien w

as it found')

T
he tim

e
1,0 clesorthe'd 11.

;eason,
tim

e, of da; O
r nioht

cr w
hatel,er

.1pp-ornate.
1
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H
ow

 does It fit in the exhibit?

T
his entry should be included on each label for,indi-

victual specim
ens, as w

ell as on trio general exhibit
label, because it conditions the children

to focus
their attention on the relationship that

serves as
them

e for the e::hibit.
B

efore they bring a specim
en

in, they should have thought about how
 it fits.

V
.liat ;3 it ?

the chances are that sO
nle child

ill com
e up w

ith a
use

nam
e such as a leaf, a caterpillar, or a spi-

der.
T

o m
ake this entry m

ore specific, ask w
hat

kind of leaf it is.
het the children use the identifi-

cation keys (pp. 63-31) and reference books to
ar-

rive at a m
ore lefinite nam

e if possible. O
cL

asion-
ally agreem

ent on even a very general
nam

e for a
specim

en cannot be reached.
In this case leave

the space on the label blank until such tim
e

as the
nnaille is fouw

i.

T
his, item

 is placed here, ratlic,r than first on thy
label, in order to help focus the childr( n's m

ain
attention on properties and relationships.

T
he

nam
e of the abject should be looked on as n:;efnl

for getting m
are inform

ation, but not as
an (n(:

in itself.

found it''

of the
v:ho broloiht the ;;;,-11!,01, in

shal11,1
bc.

;
eru)ned

rill's the entry ,higlit
read, "Polly.; unc.

,

R
em

arks

T
his is a catch-all space in w

hich to enter anything
special about the specim

en you w
ish to call to at-

tention.
H

ere are som
e exam

ples: O
ne leg w

as
lost from

 this grasshopper.
Is this shell an anim

al
or the rem

ains of an anim
al?

Is this dandelion cne
flow

er or a group of m
any individual flow

ers"

E
X

H
IB

IT
S O

F L
IV

IN
C

, T
H

IN
G

S

O
ften an exhibit is set up in w

hich som
ething

is c.:-
pectedto happen

a spider is e :pcctcd to spin a
w

eb, a m
oth m

ay em
erge Iron-,

a cocoon, crickets
m

ay m
ate, a bulb shoulc.I A

n-tint, etc.
Such an

liibit requires som
eone to provide suitable

care,
such as food, w

ater, and proper tem
perature.

i'he
exhibit also m

ust be cnecked at
proper intervals so

as not to m
iss the event the class is w

aiting for.

A
ppoint a responsible child to be the exhibit's care-

ta.ker.
Show

 him
 how

 to care for the living china
and tell him

 w
hat to look for and bow

 often he is
to :ake his observations, so that he m

ay alert you
at the proper tim

e
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M
U

SE
U

M
 E

X
H

IB
IT

S R
E

L
A

T
E

D
 T

O
 M

IN
N

E
M

A
ST

 U
N

IT
S

B
elow

 are som
e suggestions for developing m

useum
exhibits related to topics in M

IN
N

E
M

A
ST

 units.

U
nit

W
atching and W

ondering

T
hings w

e w
onder about.

T
hings that float; things that sink.

T
hings collected in the grass, in the w

ciods, in a
sw

am
p.

T
hings that change.

T
hings that live in our school yard.

K
inds of soil and rocks in our school farea.

U
nit 2: C

urves and Shapes

T
hings that have curves on them

 (leaves, butterfly
w

ings , som
e rocks).

T
hings w

ith corners or points (rocks, leal7es, pine
cones or pine needles).

T
hings that are thick and things that are thin (a

branch and a tw
ig; tw

o flat rocks) .
T

hings that have a rectangular shape.
T

hings that have a triangular shape.
T

hings that have a circular shape.
T

hings that are bum
py.

U
nit 3:

D
,.n3cribing and C

lassifying

L
eaves 4,ith toothed eclq(;,; leases

;;;-H
ootl.

edi;es.

Plant parts that are green, brow
n, red, blue, etc.

Plants that w
e eat.

U
nit 4: U

sing O
ur Senses

T
hings that are green, red, brow

n, etc.
T

hings that rattle w
hen you :,,hake them

 (leaves in a
sack, seeds in a pod).

T
hings that have stripes ;

things that have spots.
T

hings that m
ake sounds w

hen you rub then; (sand-
paper)

.
T

hings that sm
ell w

hen you squeeze or rob thew
(onion, m

int leaf, orange peel) .
T

hings that feel rough, sw
ooth, soft, hard, etc.

T
hings that have the sam

e shape but different
tore (roc-71: and leaf, furry initten and knit /..itten.)

U
nits 5 and 12:

M
casur(!u.tA

lt

T
hings having about tw

ice the area of soave refer-
ence object.

T
hings having about tw

ice the volui::e of son-e ref-
erence object.

Pictures of things that w
ove guic1:1

things that
tilakr ,11}0V

17.
T

hings that tart
three (or five,

t" o, etc.)
14Ir,:r

loncf
T

hin
order -'d iccordi-,0 to 11 n 1th,

ri_
,

seric;,
pctnre:: shov.iu ;

.;t11-.;
an event

,
,;eedling,

tar' :',
r hut vs-ith

lfrnd, flow
er, fruit).

co
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U
nits 6 and 9: N

um
eration

T
hings that show

 direction (signposts, w
eather

vanes, com
passes).

Sim
ilar things having different num

bers of parts
(flow

ers w
ith different num

bers of petals
, stem

s
w

ith different num
bers of leaves; peas in pods).

D
ifferent things having five (tw

o, si::, etc.) parts.
T

hings that are useful for coaniing or tallying (peb-
bles, beans, shells).

D
ifferent sets of objects w

ith sam
e num

ber property.

U
nits 7 and 1,1: Sym

m
etry

T
hings that show

 bilateral sym
m

etry (a leaf w
ith

sim
ilar halves

, a pair of clam
 shells) .

T
hings that have a repeated pattern

trainslational
sym

m
etry.

T
hings that rem

ain the sam
e w

hen they are turned
rotational sym

m
etri.

Ii nit 8: O
bserving Properties

T
hings that e : :hibit any given property.

'M
inis that have a hidden prooerty (nuts

seed
pods).

filings w
ith properties that w

ill ,.hange (`.valor, H
r1,1 thi

U
nit 9:

:31."0 lint iJ

liencrlbing L
ocation:;

Interesting m
aps (tow

ns, pari:s, nature trails).
Im

aginary .,iaps dral...'n to illustrate L
:t0ri1.;.

U
nits

I1 and 13: A
ddition and Subtraction

T
hings from

 w
hich parts can be taken aw

ay (leaves
from

 a branch, branches or buds from
 a t's*:ig

peas from
 a pod, petals from

 a flow
er).

T
hings w

ith parts that add up to a
e::am

plo, tw
o 3-leaf H

o *(A
*

0:-,,
flow

er add up to
I I),

iirit 12: See U
nit ;.

U
nit 13: Sue U

nit 11.

U
nit 11:

U
nit 7.

U
nit 15: Investigating System

s

T
hings that can be used to connect a bulb -,ith

battery so that the bulb lights up.
T

hings that roll.
T

hings that a m
agnet picks up.

Fruits
:3 cods.

3(,eds vith burrs
;

seeds that are an-bornc
or to. th of different anim

als.

U
nit It,:

and hiea:,,i)rtncT

rhin(m
 v..e Ilse in m

easi'rew
ont (rl)lr-r:3,

clock3, halancos).
a-
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Pictures or draw
ings of different kinds of num

erical
notation (G

reek, E
gyptian, etc.).

C
ollections of different kinds of m

oney
(foreign

coins, barter objects such as shells, w
am

pum
).

D
ifferent w

eighing devices.
O

bjects ordered by w
eight.

M
oist and dried objects show

ing w
eight change.

U
nit 17: Introducing M

ultiplication and D
ivision

N
atural objects (seeds, shells, leaves) arranged in

all possible arrays for a given num
ber.

U
nit 18: Scaling and R

epresentation

B
irds' nests show

ing the relation of the size of each
nest to the size of a particular bird.

Sim
ilar bones of different anim

als (w
ings of C

ornish
hen, chicken and turkey).

U
nit 19: C

om
paring C

hanges

Pictures of infant and adult stages O
f anim

als.
B

aby pictures of the children.
Pictures of eggs , chicks and adult birds.
Stages in a plant's life cyclo_-.
rho sam

e variety of seeds planted at intervals.
Pict nre of different kinds of tim

e' -;.eeping devices.

U
nit

U
sing L

arger iv.a!rb-r.;

W
eather .;tation records (nev.,.-,paper,

re,ords).
W

eather instrui:lents.

U
nit 21: A

ngles and Space

T
hings that have right angles (leaves on stem

s,
legs on anim

als).
T

hings that have the property of congruence (leaves
from

 the sam
e plant).

solidi that have faces in the shape
triars,!lc:

quadril.,;3terals, etc.
Flow

ers w
hose petals form

 poli.,w
);1:- w

ith a given
num

ber of sides.

U
nit 22:

Parts and Pieces

Sections of fruits.
C

:ellections of objects (leaves, rocks) (1P,Iried into
equivalent subsets.

C
ancelled postage stam

ps show
ing equivalent val-

ues (e.g., one 6
stam

p
tw

o 3e stam
ps) .

I1nit
C

onditiops A
ffecting life

K
inds of anim

als living in different rlir:lates.
C

lothing w
orn in different ero,ironw

entS.
C

rops grow
n in different

W
ay.; that plantsand anim

als get rcady !or
inti- r.

M
aps of bird n igration ro!ttes.

grade units are still under (ie:A
/0101.1-10-.iit Z

1S
!1,1;1, H

__
!i)

t
\V

r are therefore unable
to T

:k-14'.t.
rcorm

endations for e :hiH
t t hk_

es.
,rer, the third ra.14' te.n.her shonid ha..Pe no dif-

tw
ilit,' in devising a; propriatk

thel
after a brief

stud of tho;:e go7un
lay t"
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Field trips can he fun for both
children and thu teacher.

a
be as sim

ple and easy as a
ate visit to the pla!,,ground to ,:n7est.-
gatu a specific question, or the;

a;
be longer and hiahly
either case they are
able.

R
eaclin t

about
at H

ool:s,

,
A

 1.,aria
:aots

ta..0 tkc
T

;--;
L

I(
rel;

s-
ro.:r,ft1n,1-,.

!)C
1111

th(
i,-arn

a
foci:

;a;
i-a-idtd

,..hat
the': art- :irol.,(1-1;

provilicd
I

trips
ar.-

adt_quatel,
conta inn m

an;
to

you .;,
.

flt "r,y,
0,,; 114

I,'
_r1;,`:-.7

%
.'2;tit

,
,

f,t-
tr

t
'ttic.

"i 1,!
.%

)
T

_.)
"

tint',
thy

trip
:() pr.J"1,i'

Ind
M

t,
art o7-

rr),.
1.1;

.

er-1
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W
A

T
C

H
IN

G
 A

N
D

 W
O

N
D

E
R

IN
G

T
his type of loosely structured field trip is especi-

ally appropriate for kindergarteners.
Y

ou and .the
children m

ight e.%
plore an area to discover the sur-

prising num
ber of living things that can be found al-

m
ost ,anyw

here.
O

n pages ion- i
I

3
ire pictih

)f
specific locations show

ing som
e of the things you

m
ight find, together w

ith num
erous eN

am
plE

.s of the
kinds of questions you 'right ask

questions that
aro sp,--scially designed

to arouse ,uriosity arid to
lea I to itirt'noT

rffE
 Q

U
E

ST
.10:\.-O

R
IE

N
T

E
D

 T
R

IP

C
hi's type of trip m

ay develop out (,)1
L

ineA
ion.-; that

unse 3pO
ntafirO

L
ISly ifa C

laSS ,
or it w

ay 1)( nlannel
in connection w

ith,? snecifir occasion.
['or

som
eonr. m

ight as'i. w
hat,ants oat, )r 301tIeO

nt.
m

ight w
onder how

 he :-. the sidew
alk '40,3' w

hoa th
:tun shine--; O

il it.
T

he answ
ers to sucii questions

can
toupd

field
11

tells o:
ii,eoin,f

i'01»11 O
K

: the W
ay to

the H
a ;;-; tiaaht

trui to fild out how
 m

any other 1,-in(is of :A
rds

311 thy" 3C
11001 H

O
C

}..

Spc_,cial-oc,_asion field trips (an Ir
rf.aL

l or the first
day of spring, after the first :7nov:fall, on a (ly
w

hen ,,:eu notice unusual ciond forin.-itions, etc:.

W
e discus.; (piestion-orJent,,d f1,

l
i

trips-;
0.-11"ely

O
n the follotving paaos.

H
IG

H
L

Y
 ST

R
U

C
T

U
R

E
D

 FIE
L

D
 T

R
IPS

Som
etim

es a curriculum
 calls for a particular lesson

to be taught outdoors.
T

he preparation, procedures
in the field, and classroom

 follov..-up w
ill depend

on the purpose of the lesson.
A

n c:tarnple of this
type of field trip can be found in

I:nit
I

(lessons on seed dispersal systercs).

A
 SA

M
PL

E
 FIE

L
D

 T
R

IP

it
:;chool ,,ard I, the :a.;iest ula,-.0

so on a .11,2' I
trip.

Y
'ou :A

na the cd-iildren
..111

rpris.e,,'
'rot...

,(1.1
fire

hay4,
;1.1;C

otic-q:

,,ot.).-ito the )ourne,,.' o e<
ploratio;

,
3tar

For
aftcr a rain, ask ,11,

1;1:3';
110V

:
T

r,C
111'.1 things they car

of in th.-
.yard that -th, rain

ha:-e charcsc U
rhov

aioitt
chaneles

Ind :`.'y if
*-!

,r
ttf'

,
.

,a11 tea"
ot

out lo
A

rrancie
i:.eetiie.

"
t-i

r
iot:'

t
cw

t.
1;to

11-t1lf
1r;();.

,v-
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the places they thought about in the classroom
.

T
hey w

ill of course find evidence of change in m
any

other places too.
a

A
fter a w

hile, blow
 your w

histle for the class to as-
sem

ble. G
ive each team

 a chance to tell w
hat they

have found, and then have the team
s lead the rest

of the class to see their discoveries.
A

sk ques-
tions to encourage speculation.

W
e give here som

e of the things that m
ight be found,

together w
ith som

e appropriate questions.

Puddles: W
hy is the puddle located in that particu-

lar spot"
flow

 long w
ill it last?

Is it in the sun or
shade?

D
ow

nspout and curbs:
L

ook for w
ashed-out areas

surrounded by debris. W
here did branches, lea'ies,

sand and gravel com
e from

? W
hy is the debris in

the particular position that the children see?
Is

w
ater still running out from

 the spout? W
here does

it cbm
e from

? W
here does it go? W

he're are the
plants from

 w
hich tv,igs and leaves w

ere w
ashed"

H
ow

 far w
ere the tw

igs and leaves carried by the
w

ater'

Patterns in .canal and gravel.
Splash patterns, rivu-

lets, channels, deltas aw
l sued bars

r,A
y b

,;(1,0/1,1inci on ho': hard it niined.

Plant
!'.''dl

loot: rh-an and lre::h.
ek' it

anyone recalls a
(ia.,

plart.1
1001:4,i

w
ilted. D

o they look w
ilted today? See i; soil has

been w
ashed aw

ay to expose plant roots.

E
arthw

orm
s: T

hey are often all over the ground after
a heavy rain.

W
here do they stay on dry days')

W
hy did they com

e out now
?

D
am

aged spider w
eb: W

here is the spider? W
ill it

repair the w
eb?

W
eather: W

hat does the sky look like today? W
hat

did it look like yesterday?
Is it w

arm
er or cooler

today than yesterday?

D
o not feel that you have to answ

er all the chil-
dren's questions or that they have to

answ
er all of

yours. E
ncourage them

 to com
e back to the sam

e
spot another tim

e to verify a hypothesis; show
 them

how
 to look up answ

ers to Som
e question:3.

Y
ou can keep this sort of field trip open-ended. T

he
w

hole class or individual children
m

ay li';e to return
to the sam

e area another tim
e to check, on particular

questions that interest then.

Sustained interest should be encouraged w
henever

possible.
Several trips for one specific outdoor in-

vestigation is a better invest:-,ent of tin e and enercv
than several superficial investigations of an assort-
:-nt of disconnected que:_->

tiots.
A

 co:A
m

...lir-1 m
-

viestiaation helps the children lean- how
 to fo;low

throo.ah, r7,31uate
r:;D

ro-47:
-0thof!:-; .--)r the ne:t trip.
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T
here are alm

ost unlim
ited opportunities to observe

living things in their natural environm
ent, things

as sim
ple as a dandelion grow

ing out of the crum
-

bling crack in a sidew
alk, or a flock of E

nglish
sparrow

s or starlings in the school yard. T
he fol-

low
ing few

 suggestions m
ay help you to develop

field trip ideas of your ow
n.

A
dopt a tree. H

ave the class visit it periodically
and record observations. O

bserve its grow
th. rate

seasonal changes.
D

raw
 the anim

als that live in
the tree.

N
lake leaf rubbings.

A
re the leaves the

sam
e as those on the tree next to it?

H
ow

 m
any dif-

ferent kinds of trees can you find in the area?

V
isit a desert

to hot, dry area such as the play-
ground)

W
hat lives in your desert?

(W
eeds, ants,

st.klers.) H
ow

 hot is the ground surface in the sun"
In the shade?

E
xarr.in:>

 graY
( 1. H

ow
 m

any kinds of stone are there?
O

bserve their colors and other properties. O
rder the

pieces by roughness, by size, by size of crystal.

O
bserve plant gravid:. T

ake a w
inter w

alk to see if
anything is grow

ing yet.
B

ring a branch in after the
January cold has broken its dorm

ancy. Put it in w
a-

ter and w
atch it.

T
he buds m

ay open.
(W

hat is in-
side a bnd'') A

phids m
ay appear.

(W
here did they

com
e frorc) W

hen do plants start to grow
 outdoors''

G
o out again on the first spring day to see w

hether
any plants have started to grow

 yet.
If not,

again a w
eek later.

D
o all plants start at the sam

e
tim

e?
K

eep a chart show
ing the sizes of different

plants each w
eek.

V
isit an ant hill.

H
ow

 high is it?
H

O
w

 fast do the
ants m

ove?
D

o they m
ove faster w

hen there are
m

any people around? W
hat do ants eat?

(L
eave

sam
ples of different foods and see w

hich they carry
aw

ay.) H
ow

 m
any ants go into the hole in a m

inute?
H

ow
 m

any com
e out?

PL
A

N
N

IN
G

 A
N

Y
 T

Y
PE

 O
F T

R
IP

Som
e trips are m

ore com
plex than others, but all re-

quire som
e degree of planning. A

dapt w
hat you need

from
 this general outline.,

W
here to go: 61 course, the first prerequisite for a

site is that it provile w
hat you w

ant the children to
see or do.

T
he closer it is and the easier it is

to got to, the better.
Is there room

 for your thirty
active children?

A
re there problem

s of access'
W

ill the children be able
see? Y

ou should obtain
perm

ission in advance, if you plan to bring your
class into a private area.

W
hat to look for:

Y
ou should know

 w
hat you w

ant
the children to look for before you start out, even
if it is stated in only the m

ost genk:ral term
s

See
the s 0;10 ;t,

.
fit ld trip

arci

97
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the pictures of living things in various locations
(pp. 100- H

 3)

M
otivation: D

iscuss the
purpose of the trip w

ith the
class beforehand.

If the children don't know
 w

hat
to look for they w

ill becom
e bored and restless

quickly.
If they are absorbed in a problem

 they m
ay

m
aintain interest for a long tim

e.

Pre-trip:
V

isit the site yourself first in order to
have the best control of the situation and anticipate
som

e of the difficulties or questions that could
arise.

E
xam

ine the area carefully.
T

his one step
can m

ake the difference betw
een a successful and

a chaotic trip.

M
aterials: T

ake as little as possible along w
ith you.

W
hat you decide to take depends on the purpose of

the trip. Y
ou m

ay w
ant the children to have pencils

and notepads. Pieces of yarn can serve as m
arkers

for interesting discoveries.
M

agnifiers m
ight be

very useful, but you risk loss
.;If you w

ant to have
them

 along, take as few
 as you can and put each one

in he specific care of a responsible child.
If you

intend to collect specim
ens (see below

), you w
ill

need appropriate equipm
ent such as plaStic bags,

etc.
Y

ou m
ay also w

ant to carry a cam
era.

R
ules: B

efore the trip, have the children join you in
deciding on a set of ruls.

T
ry to keep the rules

"do" rather than "do not."
T

hey should include
m

ost of the follol.vinri:

A
lw

ays keep the te,acher in soht.

2.
T

iy to leave the place
as you find it.

R
eplace

anything you m
ove. A

void stepping on plants w
hen-

ever possible.

3.
B

e quiet and m
ove slow

ly so that you do not dis-
turb the creatures that live there.

4. W
hen you find som

ething interesting, tie a piece
of yarn near it to help you find it again w

hen you
w

ant to show
 it to the rest of the class.

5. W
hen you hear the w

histle, gather around the
teacher.

Precautions:
If you teach in an area W

here there
are poisonous snakes or insects, be sure that the
children know

 how
 to recognize the poisonous spe-

cies. T
hey should also be w

arned that they are to
avoid picking up any anim

al about w
hich they

are
in doubt.

C
ollecting specim

ens:
T

he field trip m
ay lay the

groundw
ork for activities you w

ill w
ant to do in the

classroom
.

C
ollect only such things as are abso-

lutely necessary for such follow
-up, because it is

im
portant that the children learn good conservation

habits. T
he basic rule is to leave a natural habitat

undisturbed.
If an anim

al is caught and observed,
it should then be put back w

here it w
as found

al-
low

ed to "go hom
e." T

he field trip should be distin-
guished from

 a collecting expedition, w
hich w

ould
be better carried out by you alone or w

ith a fcw
 se-

PI7tnt collection is (11,scusscd on
.

cin,!
collection on p.

r-1
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So m
any thing's that can initiate learning out-of-

,doors are som
etim

es overlooked
buds on tw

igs
,

a
bird w

ith som
ething in its beak, an ant dragging a

caterpillar along the ground, the direction in w
hich

Iclandelion.fluff
is blow

ing, the position and phase of
the daytim

e m
oon.

A
ny single observation can be the beginning of

exciting exploration and lead to the joy of further
discovery.

If you becom
e the eyes and ears of

your inexperienced charges, you w
ill soon find

that your sensitized Students w
ill serve as addi-

tional eyes and ears for you.
T

hey w
ill call to

your attention things that you ;w
ould ordinarily

overlook.
r

E
very observation leads to 'a question: W

hat is in-
side buds? W

hy doesn't the bird sw
allow

 the w
orm

it is 'carrying in its beak? W
here is the ant drag-

ging the caterpillar" W
hat happens to the cande-

lion seeds after they. low
 aw

ay''

T
he m

ost interesting questions often do not have
neat, precise answ

ers, but this should not .pre-
,:rent your investigating tlibm

 anyw
ay.

T
he out -of --

doors
is

so full
of interacting things, that an-

sw
ers are alw

ays
nes,v and interesting and

ferent, depending on w
hen; w

here and w
hat you

are observing.

H
O

W
 T

O
 U

SE
 T

H
E

 PIC
T

U
R

E
S A

N
D

 Q
U

E
ST

IO
N

S

T
he draw

ings on paaes 100-113 show
 typical places

w
here living things can be found:

(a)
on and

around a
tree,

(b) on a
city street,

(c) in a va-
cant lot or abandoned law

n or field,
(d)

on and
under a log, stone or board that has been lying on
the ground for a

long tim
e,

(e)
in and around a

barn, (f) in and around a pond, and (g) in the school
yard.

O
n the picture pages are suggestions for the type of

questions you m
ight ask about a plant or anim

al
questions that arouse and sustain curiosity and lead
to further exploration.

O
bviously, you w

ill not find in one place an the
living things show

n in any one of the pictures, nor
if you did, w

ould you w
ant to follow

 up on all of
them

. T
he chances are, though, that you w

ill find
som

e of them
 that w

ill suit your purpose.

If you study the pictures beforehand, you can fa-
m

iliarize yourself w
ith the hind of living things you

m
ight find in a prospective location, consider the

typo of questions that ,y'ou m
ight ask, and anticipate

activ,ties such cw
estions rjoht engender.
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W
hy is this a good place for

a nest?
(See v.hat

keeps the nest in ice:, 'Se:, how
 the

nest is hid-
den from

 enem
ies.)

W
here is this bird flying to?

it
ith your

ayes.)

1.V
1;y m

ust this squirrel 13,1; ableto w
ell:

or run up
and dow

n the tree?
(60e, w

hat it does
com

es dow
n to the ground.)

W
hat lives in this hole?

(W
atch L

ino see v,,hat
goes iii or conies out.

If possible, look in.side.)

H
ow

 does this spotted beetle eai?
(L

ook at its
m

outh parts.) C
an it fly?

(H
old it in the air on a

stick and blow
 on it.)

W
hy don't the'se m

ushroom
s grow

 Just anyw
here

-
(D

ig one up w
ith the soil.

C
om

pare the soil w
ith

soil w
here m

ushroom
s do not gro,v.)

W
here does this.ant live? -H

ow
 does it find its

vay?
(F31low

your eyes. See anything on
its head that m

oves as the ant %
,.alks along.)

(e.

kes

tn:'
4

I
11

(

H
ow

 deep is this ant's nest?
(Poke thin stick in it and see.)

-4

r
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W
hat are thee bud 4ca1as protecting')

(D
evolo.)ing

leaves or deiP7eloping flov,ers.
' Place

cut' tc.-:ig
in

.
.

W
hat v:as eating these oak lea,fes?

(L
vok ford

feeding insects on other leaves.)

W
hy is this caterpillar called an

,rieasuring \--or ii-I')
(See

"w
a,L

=
>

.

W
hore are thes,-i ants doing and %

%
 here are they

con-lino fro.-.1')
.%

ith you;-- vos
)

W
hy is

ti-le bark probably ,1
safe place foi

tlus
lioth"

the color of' the salioth
.; C

O
V

:Jth the color of the bark.)
'

C
)

.1
,

W
hat is. inside this a L

a 11
(C

ut it (m
on to find

.-01:icaiIIIJ IF. it t..1)dt )001; -;
)1):0 a

)
.

.kV
hat )5 unusual about this ho: older 1if

(C
om

pare it w
ith a healthy, uninfected leak)

'W
hy is this a good D

icier.?
(L

eo. for
ly-

insects.)
W

here is the spider that ,nad,7.., it?
'W

atch an insect and thrc..-
it into the

isb.))
W

here did these seeds cor),-_, fro:'1')
(l.oe: ;it near-

by tiees.) W
hat is*inside'e.C

chi"
(C

ut
o: on

and look for young plants.)

101
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W
hat is the advantage of a nest

so high?
(O

bserve the cat.1

H
ow

 do you }now
 there are probably

young binds in this
nest?

(Sec w
hat m

other
or father

bird is corrying.)

H
ow

 do these tw
o spider w

ebs com
pare?

(O
bserve struc-

tures.) W
here are the spiders that built

them
?

(Scorch.)

is it true that a cat has ideal
paw

s foi hunting?
(fl : :em

ine cat's paw
 to

see soft cushions for
lent tread and sharp claw

s for holding
prey.)

r

ti

W
here does this centipede live?

(See c-her_-) it goes.)

W
hy does this sparrow

 spend
so m

uch tim
e on the

ground?
( O

bserve w
hat it does w

hen
on the ground.)

W
hat is this fly doing? (O

bserve closely and see.)

D
o these saw

 bugs prefer to be out in the
open or

under som
etkrig?

(Place them
 near a log or stone

on the ground and see w
hat they do )

W
here did the ants get the sand to build this

hill?
(O

bserve ants bt.'ilding hill.)

102
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.,C
A

L
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vz,

.01Fras
-rict

tr.

i,
,

\, 1

I, ,:,",
1,1,, fi ., t i i liP';'14 if

'

vow
,

1

I
St

qO
tt4W

hat v.,111 this bird do to the ':.or..

kV
ha t Jar° fl

birds doin,;
fnle

w
ird.'?, (O

bserve closely.)

Is the side of the builuiri,j
r

ti
side than on the sliuded

y,:ur
he.)

on w
hich side of the building y.ould

best? (L
ook to see

condition._
plants.)

W
hich of its senses clues the

d
o
 
;

along"'
(0.bserve

is this tree doad or Is
closely to find out.

W
here did the sui

,h this lincidle ror:o fro:,
(T

race alono the crac):
th,;, vi

fte.

................

W
hat c h.thqes ,...'111

tui-.0 ',>
lace in ti:.; d,:;.(.._

(u,:kiirnn,-- iiluny ether clulide) ions.)
.........A

.

eA
riv

ay.w
" (W

atch and see; )

4

4*1.f...?firj'
C

it
14)'

t
,

,,

\iC
6( )

i 11 ct Ilt:-,
C

t.)1 u to ,ifo...111 croc-.:.; .;0.:
1 ii.21.-.'.; "

('-:(".0
'.' hit. th,or._:,

J L
I in crkh.hs oo c', Fro 1.... . )

N
if

A
ft. t114:7;.) 0, ,int.::1

f A
 ght..I.1A

, t
.i or the

: or:
,

ot
,:i-e rho.'

w
orkind together-1

(W
utch and . cc.



www.manaraa.com

A
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O
T

Ilow
 m

any different kin6s of lvru
find O

n
this tree"

(I ook in branches for I,.rds aild nests.
r:.:am

ine
trunk, including crocks and holes, e.-,7atrune region near the
roots.)

W
hy m

ust this bindw
eed w

rap itself around the stem
 of the

grass*:'
(U

nw
ind the plant and see ,..,11elher it can stand up.)

H
ow

 does this butterflyreach dow
n into the flow

er to suck
nectar?

(C
atch the butterfly and use a pin to uncoil

its
m

outhtube.)

W
hat are these little things grow

ing on tins cokfflion plan-
tain" (Scrape them

 off and e:.:am
ine then) w

ith a m
agnifying

glass.)

H
ow

 do the little "parachutes" spread dandelion seeds''
(L

ook at one parachute w
ith a seed attached to it.

T
hen

blow
 on the ripe dandelion heads.)

a:;:'

..v;

H
ow

 do these leaves keep other Plants from
 grow

ing too
near this com

m
on plantain? (See how

 leaves block the light.)

W
here does this ground beetle live? (See w

here it goes.)
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flow
 does this sw

allow
 m

anage to change its direction so often as
it flies?

(O
bserve the m

otion of the w
ings and tail.) W

hy does
it have to fly that w

ay? (G
uess.)

W
hy is this a good place for a spidei

(L
ook for flying

insects
or for insects caught in the w

eb.)
W

here is the
spider that m

ade it?
(L

ook for it.)

W
hat is a snail doing in a place like this?

(O
bserve it.)

A
re these m

ites insects?
(T

h
out, catch one and

count the legs.)
Is this daddy longlegs an insect'?

(C
atch it and count

the legs.
A

lso, see w
hat happens w

hen you hold it by
one leg.)
liow

 far can this cricket jut

15..
"'"

11111M
h.=

=
.;

llow
 can you account for the peculiar w

ay this salam
an-

der w
alks" (O

bserve the position of the legs and the
m

ovem
ents of the tail.)

flow
 did these baby beetles (larvae) get here?

W
hat is this snake doing under the log"

W
hat does this earthw

orm
 do w

hen placed over soft
m

oist soil?
(T

ry it and see.)

W
hat does this centipede do w

hen placed near a log?
(T

ry it and see.)

1 06

df
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-
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7

T
o a tiny anim

al this is a (ores .
H

ow
 did this

"forest" of m
oss com

e to grow
 here?

(Find the
spore cases and squeeze out the spores.)

W
hat is this chipm

unk looking for?
'W

here does
he live?

(T
ry to find out by observing him

.)

Is this a frog or a toad?
(See w

hether he
has w

arts on his skin.)

M
ost plants grow

 out of soil.
W

hat do
these m

ushroom
s grow

 oat of" how
 do they

get "planted"?
(Find holes or cracks from

.
w

hich spores em
erge.)

Ferns like this never produce seeds.
low

 then
do they begin to grow

?
)f

leaves or look at special stem
s to fffid spore cases.

W
hy is this called a "fiddlehead:'

(
of one

part of a fiddle.) W
hat do they beco ,"

(IT
nroli

one and c.-:am
ine it closely.

W
hat is this insect doing to the plant')

(C
):sorvc

it for a w
hile and see.)

r
I

107
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W
hat bird built this

ne.3t"
(W

ait and
see w

hich
kind of bird

com
es to it.)

1
W

hy is this
sparrow

 sitting near the barn?
(W

ait
and see w

hether it
goes into the barn and then

see w
hat it does.)

W
here is this haw

k
flying to

W
allow

 it w
ith

your eyes for a w
hile.)

W
hat w

ill this
cow

 do after she has eaten
a lot

of grass?
(L

ook for other
cow

s that have al-
ready eaten and

are lying dow
n. See w

hat
they

are doing.)

W
hy is it careless

to leave corn about
in a

barn"
(exam

ine the
corn for insects and for

evidence of the
presence of rats and m

ice.)

W
nat is this fly doing

in the barn
(W

atch it
and see.)

108
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W
hy is this insect called a back

sw
im

m
er? (O

bserve
it sw

im
.)

H
ow

 does this w
iggler (baby m

osquito)get air to
breathe?

(O
bserve w

hat he does.)

H
ow

 can w
e see these little anim

als
better?

(T
ake

them
 out w

ith a m
edicine dropper,

and observe them
w

ith a m
agnifying glass.)

W
hy does this back sw

im
m

er dive dow
n

into the deeper w
a-

ter?
(See w

hat is dow
n there that he

can catch and eat.)

H
ow

 does this baby dragonfly (larva)
catch its prey?

(U
se a pin to pry loose and extend

its long "tongue.")

W
hat does this snail do w

hen he is attacked?
(Poke

him
 w

ith a tiny stick and see w
hat he does.)

W
hy is this dragonfly flying

over the pond?
(O

bserve
and see w

hat it does.)

H
ow

 do ducks look different from
m

ost other birds w
hen

(
you see them

 in flight?
(O

bserve their outline and how
they fly.)
H

ow
 can you tell this is not

a dragonfly but a m
ayfly?

\)

am
ine top and bottom

 surfaces of
its decaying leaves to

find its seeds, w
hich ducks eat.).

H
bw

 de' other anim
als

m
ake use of th:s w

ater lily? (E
x-

ISH
t'

a the tail end of the body.)
(See how

 its w
ings

are folded above its back, and look

H
ow

 can you tell that this bullhead lives at the bottom
of the pond ?

(O
bserve the shape of its body.)

(

1 10

li

v
l

..1....10.-

-.



www.manaraa.com

W
hy is this plant called a cattail plant?

(O
b-

serve and feel the sw
elling near the top of its

stern.)

W
hy does this red-w

inged blackbird keep going
dow

n am
ong the reeds and up again'?

(T
hink of

w
hat there m

ay be am
ong the reeds that attracts

the bird.)

W
hat is inside this cattail')

(C
ollect tw

o. C
ut

one up to look inside. T
ake the other to class,

keep it for several m
onths and see w

hat happens.)

C
D

W
hy is this a good place for the red-w

inged black-,
"N

E
I

bird to have built its nest'
(See how

 the eggs and
young b rds are protected against enem

ies that
w

ould eat them
.)

W
hat is unusual about the flow

ers of this pick-
erel w

eed?. (O
bserve color, shape, etc.) W

hat
does this leaf shape reT

rond you of`'

H
ow

 is being on the top of the rock different for
this turtle than his being in the w

ater )
(T

hink
of differences in conditions

tem
perature, m

ois-
ture, exposure.)
W

ho put w
hite paint on this rock

((-1.,serve the
rock closely to see that the w

hite is not paint.)

W
here does this frog go w

hen he is frightened or
chased? (C

hase him
 and see w

here hegoes.)
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W
hy do the plants lean aw

ay from
 the building?

(W
here does the light com

e from
?)

D
oes the fence give this plant an advantage

over others of the sam
e kind?

W
hy are fences put up?

H
ow

 does a fence change conditions for
plants and anim

als?

H
ow

 m
any kinds of anim

als can
you find in your

school yard?

H
ow

 m
any w

ays can rocks, and soil be m
oved?

(B
y anim

als, w
ater, plants, frost, w

eathering,
etc.)

W
here is the w

ater m
oving fastest?

W
here is

the w
ater m

oving slow
ly?

W
hy does the grass grow

 thickly here?
W

hy doesn't it grow
 below

 the spout?

W
hy w

ere big rocks put here?
(N

ote w
hat w

ater
run-off has done at the foot of the lam

ppost.)
W

hy are gravel and sm
all rocks found

further
from

 the spout?

1
1 2

,,."=
,.,

\\
I,

,7)1;':4#11111L
i1/4:7

_

41%
11

7:v

\J..;N.



www.manaraa.com

W
hich side of the

M
c.::t.cli

pobt.
Feel the brick building. W

hy is the shaded
m

etal w
arm

er than the shaded brick?

Flow
 does this tree get enough w

ater to grow
?

W
here are its roots

W
here did the seed that started this tree

com
e from

?
(C

om
pare its leaf w

ith the
le.,f from

 the larger tree nearby.)

N
ote the overhang caused by a hard layer

"
overlying a soft layer. T

he erosion dem
on-

,.

strate`S the form
ation of a river valley.

" W
here does m

ost of the rainw
ater that

falls in this neighborhood go?

.
C

an you trace the paths of the w
ater that

runs dow
n the sew

er?
(L

ook for areas
w

here soil has been w
ashed aw

ay.)

H
ow

 did this sand get 'here? - (W
here m

ight
som

e w
ashed-aw

ay soil be dropped?)

W
hy is there a different plant grow

th under

Y
:,

, .0

i"
if4A

4itt15'
111(1'

j 14.
4:2.14 r

It,
t

,
1

01
,estkiT

te;.4"
....vs......

.."14:4
t

'
-' .,? a -

ilev
'

11
-11

'1.,
44.

O
lin%

1
t

.
1

.
%

41:"`4ei-
4'

..

[
1"k

I../

a

the fence?
(D

oes the area get w
alked on?)

!tow
 m

any i:inds of plants can you find in
your school yard? M

ark off a sqoare,
feet

by
feet.

C
ount the kinds of plants and

how
 m

any of each in the area.
D

o this in
several places. D

o you find that different
conditions of light, m

oisture and tem
pera-

ture relate to different plant grow
th?

13
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A
dopt a tree.

O
bserve it periodically throughout the

year (p. 47).
C

ollect seeds.
E

xam
ine them

 (pp. 18, 78); plant
them

 (pp. 18, 21); use them
 in

a m
useum

 exhibit
(pp. 91-3)

-

O
C

T
O

B
E

R

L
ook for seasonal changes (pp. 95, 97).

M
ake a natural pond aquarium

 (p. 29).
E

xam
ine the structure of a H

allow
een pum

pkin (pp.
75, 80). Plant the seeds (pp. 18, 22).

N
O

V
E

M
B

E
R

C
ollect bones of different kinds of poultry. C

om
pare

them
; m

ake m
useum

 exhibit (pp. 62, I7).
E

xam
ine fruits and vegetables associated w

ith
T

hanksgiving (pp. 75, 80).

D
E

C
E

M
B

E
R

Prepare m
useum

 exhibit of the different varieties of
evergreens used for seasonal decorations (p. 85);
com

pare leaf structures"(p. 76).

JA
N

U
A

R
Y

T
ake a field trip after a snow

fall.
L

ook for anim
al

tracks; observe patterns m
ade by w

ind.
L

ook for abandoned birds' nests.
O

bserve differences am
ong trek-

let t(
.

1 14

E
xam

ine leafless tw
igs, observe different kinds of

buds (p. 79).

Force the opening of buds indoors (pp. 23, 79, 97).
-

M
A

R
C

H

L
ook for signs of spring (p. 97).

B
ring a spadeful of w

oodland soil to
put in a ter-

rarium
 (p. 13).

A
PR

IL

T
ake field trip in the school yard after

a rain (p. 95).
'W

atch for em
erging plants.

C
hart em

ergence and
grow

ch (p. 97).

Put new
ly em

erged plants in terrarium
 and observe

rapid grow
th indoors (p. 13).

W
atch for em

erging insects and note w
hat kinds

appear as spring progresses (pp. 40, 64-68).

M
A

Y

V
isit a pond (pp. 29, 77, 110).

l'\,1ake a school yard field trip to observe plants and
insects (see A

pril).

JU
N

E

D
ism

antle classroom
 garden and zoo (p. 24).

Send
specim

ens hom
e w

ith children, together w
ith sug-

gested activititis over the skim
m

er.
See plant*

propagation (p.
19).

C
N

2
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B
IB

LIO
G

R
A

P
H

Y

It is im
possible to include in a lisc of this size all

the valuable references that are
available. W

e
offer here som

e criteria as a G
uide foriselection.

Y
ou yvill of course be judging each book w

ith the
neields of your ow

n clas&
 or even of a particular

chiict-in m
ind.

,->

13'ooks fil14,T
I.anvieedS. Som

e should supply in'form
a-

otheY
s sheri:ild,stim

ulate im
agi.natibn and curio-

sity., Fantasy should be clearly recognizable as fan-
tasy , so as to avoid confusing thb children.

Facts
should be w

ell organized and stated in sim
ple lan-

guagA
:

Illustratiors should be crear, attractive and accurate.
A

 great deal of biological inforrnatiO
ncan be con-

veyed through pictures, so do not select books w
ith

inappropriatd or m
isleading illustrations.

R
obins

should look like\ robins, real frogs should sit in an
appropriate spot, dandelions should be recognizable
as sucli.

T
ry to use-pooks about fam

iliar plants and anim
als,

in order that children m
iciht m

ake the connection
betw

een their ow
n w

orld and the w
orld of books.

Y
ou w

ill find that m
any of the children's books are

also good sources for
you. For specific inform

ation,
you can alw

ays check your encyclopedia as w
ell as

spec -lized reference w
orks listed belov,.

i
t
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FO
R

 T
H

E
 T

E
A

C
H

E
R

 I

:liE
R

S' R
E

FE
R

F,N
G

E
s

l(*)V
1 T

H
E

 B
IB

L
IO

G
R

A
PH

Y
 IS O

R
G

A
N

IZ
E

D

O
ur first group of books is com

posed of sources for
the teacher.

T
hese basic references should prove

very valuable for plant, anim
al and geolonical infor-

m
ation.

T
he second group of references is gardening m

aga-
zine,s and catalogues.

T
hese are usually beauti-

fully illustrated, and are very useful for identifying
plants

, as w
ell

as' for their intended purposes of
providing gardening inform

ation and telling
you

w
hc.-e you can obtain m

aterials.

T
he third group of books, w

hich com
prised the,bulk

of our B
ibliography,, -:ncludes references for-both

teacher and child. A
ppro,:im

ate grade level for each
rqerenc 1s included. T

he m
ajor subdivisions art

further divided by typo (birds, reptiles, etc.) ,fisted
in alphabetical order.

E
ach of these includes en:

tries for identification, activities and inform
ation.

''A
udubon 1\:atiir'e 1;ulletins.

IhSe
1111):;-

trated and
lull

of practical
infori.lation about

plants -and anim
als..

'rho :;t of irs builotino
Stl1)(1illcied into T

eachiiiti rsi(1:;, A
ntifials

llovs,
T

his.v L
I,T

e, Insects arrd Spiders, Plant Identifica-
tion, and C

onservation of O
ur N

atuull. R
'esources.

For a list, ':'nit.
elie N

ationalA
ndnbon Society,

1130 ritth A
venue, N

ov: Y
ork

,
Y

ork
T

his
oniani.,:ation

,11:;0
rIntsli:;11 s

(..;or ions
I,:atnral.):,i,

i
l.afit. for

T
he

4

publishsr's adgre.3.3 is L
incoln.,

1)1773.

C
om

stock, A
. B

.
Ilc.ndboo of N

ature Study.
1963.

C
ornell U

niversity Prr ss
,

Ithaca, N
ew

 Y
or;:. A

n
excellent all-around source of inforn-,ation on the
life histories of plants and anir.als.

It contains
sim

ple facts children like to know
, 9 9.d I illus-

trated, and Provides questions ann
nicie,;tions

about things to loot: for.

C
ornell Science L

eaflets are a superb Sourec: of in-
form

ation about m
any science activtics.

E
arl./

leaflets are as valuablc. as the ;no
(-cent onns.

W
rite to B

uilding 7, C
ornell liniversit..., R

,'snar.-n
Park

, Ithaca , N
ew

 Y
ork

I -1r; 0
.

G
olden N

ature G
uides.

T
iler( are :,,1117 of th(se

a useful paprb.m
cl: scsries.

T
he.- are

.: el) 11105-
trated, Ine.:pensive and easy to use.

'1"
01.1

on trees, w
ild flow

ers,
T

ahitians
, and m

am
m

a l5
ark_

n,
for prim

ary grades.

Palm
er, E

. L
.

Fieldbook of N
atural

f Ii story
1919.

M
cG

rays, H
ill.

661 pp. of drav:ing--, ang 'oncise
inform

ation about rocks, :;tars, plants
ani-

m
als.

A
ff_y

Seft,11 as a quick r,.ferenc_
for

ossential facts.

G
A

R
D

E
'.17,-(1

A
.N

n C
A

 rA
T

Plow
er and C

arden.
klid-A

rccrica
1-nno C

o. ,
1 2 5 1 Pennsylvania, K

ansas C
dt',, %

T
o.

f,
;

I
I

I
.

cC
\Z
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H
om

e and G
arden. M

ow
er G

row
er Publishing, Inc.,

O
ne Path A

venue, N
ew

 Y
ork, N

ew
 Y

ork 10016.
H

orticulture.
M

assachusetts H
orticultural Society,

300 M
assachusetts A

venue, B
oston, M

ass. 021 15.
G

eorge W
. Park Seed C

o., Inc.
,

G
reenw

ood, South
C

arolina 29646.
G

ood source for plants, seeds,
and equipm

ent such as pots, trays and soil.
W

ayside G
ardens. M

entor, O
hio 44060. C

atalogue
".pith beautiful illustrations and inform

ation about
grow

ing plants, $ 1.00.

G
arden and nature colum

ns in local new
spapers are

often cjooci sources for e::cellent photographs and
inform

ation of special interest is your ow
n region.

A
N

IM
A

L
S

JE
N

T
IFIC

A
T

IO
N

Z
.no

,
H

erbert S.
,

and H
obart N

I: 3m
1th, R

eptiles
and A

ulphibians.
G

olden Press, 1916: (34-
T

eacher.)

B
IR

D
S

K
ieran, John, A

n Introduction to B
irds.

D
oubleday

and C
u.,

19C
 i.

(3+
, reacher.)

A
 do ide

to
cornm

on

W
etm

ore, A
le.<

ander, Song.and G
arden lards of

N
orth A

m
erica.

N
ational G

eixii:aphic Society,
1964.

(T
eacher,) Includes rk.cords of Inrd ;,ona3..

Ilcrbert S.
, and I. N

. G
abrielson, B

irds. (.1old-
u Pre ;.t,

t
,

ac-R
 r.1

risti
Z

inn, H
erbert S. , and H

urst H
. Shoem

aker, Fishes.
G

olden Press, 1957.
(3+

, T
eacher.) W

ell illus-
trated.

IN
SE

C
T

S

B
aranow

ski, R
ichard M

., Insects.
G

olden Press,
1964.

(T
eacher.) W

ell illustrated, m
uch infor-

m
ation.

ipeitterec and K
aufi,.an, D

roso'pluld
G

,Jrnegie
Institution, 1J07.

(T
eacher.) G

uide to ,A
orta w

an
fruit flie.t;.

L
utz, Frank E

.
Field Pool: of Insects.

Putnam
,

1").1:;.
1:1(7114w

:1
li:;t of ulant-insect associates.

Parker, B
ertha 1\1:3rris, Sr:7__L

edefed N
eighbors

R
ow

 ,
Peterson and C

o.
,

1'161.
(K

,
.)

N
iceB

,r illus-
trated sn,all book.

T
he childrk'n could

3( it
for t ik.ntif 'cation

.

Z
ain ,

rt S . ind C
larence (:attar

C
Ioldt.n Press,

19-In.
(1+

,
'ft ach.

A
 s.,-all

Z
ln:,

ftrt S.
,

and R
.

Pi,tterflti
anci

M
orns

.
Prel;s.

(34-,

I S

Z
it .,

iieritert S.
,

and D
onald F.

dater,
M

aul: als - \ (rtude
A

n.erican Si)eci.-.s.
(;olden Pre,ss, "rin I

.
recliner. )

117
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A
N

T
 M

A
I S

S1e11.>
 I

n.

.,{{{
,

lerb,,rt S.
,{,1

)1,,trt
Sm

it h,
A

tilt A
r'!,{1{{17{w

1:;
pr.,,s3,

I' }r-O
,

-j

L
 eacher.)

[.'efu.1

(-0-rts,ch,
I.,

Spiders and Silk.
;.\u(1,_lbon

X
ature B

ulletin %
.).

3,
19to).

(T
eacher.) L

infor:ativt..

17;roinl.'1
A

R
or, r

..-.1'1)P,
l'Ir)v,

(
W

ho 1.1,'
in

thi
y 11,,u

(2,
"3.) A

nirrial.1
ne t

,
,

.
1.A

; 111
,

H
arvey 1.

I'i ;her,
trill

lerbt7:11 S.
.

(1-31( len
.

';'; .
T

(t,:tchcr. )
'

;
>

 ) l
'I.

referen,e in
li,ind7

L
ot

1)001,
hi.;tratd.

{ 1'1;0_111, Ito 1,
I

L
.

,
I.et".; (7.o O

utdo.)rs.
D

oubi,-1.
;:o.

.)
1:.:(.011e it

ph.-)to fraph;:.:
an dti

1;,).0_ (t,01.7t,
ivin

qi

r,
)1rothy

,
and Polli\vogs

.
!r(),...,'11,

196-,

and life cycles of various kinds of frogs and
toads are discussed.

r.lcelund, R
obert M

., B
ubo. W

m
. M

orrow
 and C

o.,
105-1.

(1:,
I, 2, 3.)

L
ife story of a toad.

M
iller,

Patricia K
.

,
and Iran

L
.

Solid:nal;
,

B
ig

frogs, L
ittle Frogs.

H
olt, R

inehart and W
inston,

1963.
(E

,
1, 2, 3.) Sim

ple story of a frog's life
history.

C
harm

ing illustrations.

B
IR

D
S

G
oldin, A

ugusta, D
ucks D

on't G
et W

et.
T

hom
as V

.
C

row
ell

,
1965.

( I
,

2.)
E

lem
entary inforn.ation

about ducks' feathers, the food they eat, how
they m

igrate.
W

ebb, A
ddison, B

irds in their H
om

es.
D

oubleday
and C

o.
,

1047.
(2, 3.) G

ood illustrations.
D

is-
-cusses how

 birds m
ake nests, etc.

lierbert S., O
w

ls. W
m

. M
orrow

 and C
o., 19SO

.
(2, 3.)

E
ull of inform

ation.
Interesti,-ig illustra-

tions.

FISH

B
order, C

arl, A
ll A

bout Fish. R
andom

 H
ouse, 1960.

(3f.) A
ssorted inform

ation aL
out fish includiri

eN
.7olution,

salt,..:ater and freshw
ater fish, feedino

habits and fishing.

IN
SE

C
T

S

C
arle, O

live L
.

, C
rickets. W

in. M
orrow

 and C
o.,

1131').
(2, 3+

.)
H

ow
 crickets live, n-akr their

song, reproduce.
B

eautifully illustrated.
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Farb, Peter, T
he Story of B

utterflies and O
ther In-

sects.
H

arvey H
ouse, 1959.

(3+
.) M

uch infor-
m

ation about behavior. Includes suggestions for
collecting and keeping insects.

navies, Judy, B
ees and B

eelines.
T

hom
as Y

.
C

row
ell, 1964.

(1, 2, 3.)
H

ow
 bees com

m
uni-

cate w
ith each, other.

H
ogner, D

orothy C
hilds, G

rasshoppers and C
rickets.

T
hom

as Y
. C

rol.vell, 1960.
(2, 1.)

B
eautifully

illustrated, lots of inform
ation.

Includes how
 to

collect and keep crickets.
Ilogner, D

orothy C
hilds, M

oths. T
hom

as Y
. C

row
ell,

1964.
(3+

.) W
eil illustrated and interesting.

E
ohn, B

ernice, Fireflies.
Prentice- ;1x11, 1966.

(3 +
.)

A
dvanced tex.t but interesting lop:.

L
ane, Ferdinand C

., A
ll A

bout the Insect W
orld.

R
andom

 H
ouse, 1954.

(3+
.) M

uch inform
ation but

poor illustrations.
M

cC
lung, R

obert M
.; G

reen D
arner. W

rn. M
orrow

and C
o., 1956.

(E
,

1.) A
bout a dragonfly.

M
cC

lung, R
obert M

.
, L

una.
W

in. M
orrov. and C

o.
,

1957.
(I:,

1.) A
bout the lung m

oth.
M

cC
lung, R

obert M
., Sphirr.:. W

m
. M

orrow
 and C

o.
,

1949.
(E

, 1.) A
ll about the cO

m
m

on sphinx; w
oth.

M
cC

lung, R
obert M

., T
iger.

W
m

. M
orrow

 and C
u.

,

1953.
(I:,

1.) A
bout a sw

allow
tail butterfly.

Parker, B
ertha M

orris, Insects and T
heir W

ays. R
o\v,

Peterson and C
o., 1961.

(3(.)
1 ife hi..tories of

com
m

on insects.

A
N

IM
A

L
S

Podenclorf, Illa, T
he T

rue B
ook of Insects.

C
hil-

dren's Pr'ess
,

1963.
(E

.,' 1.)
Inform

(: _ion about
com

m
on insects and interesting illustrations.

Shuttlesw
orth, D

orothy E
.,

T
he Story of A

nts.
D

oubleday and C
o., 1954.

(3+
.) A

dvanced, but
has m

any good pictures and m
uch inform

ation.
Sw

ain, Su Z
an N

oquchi, Insects in T
heir W

orld.
G

arden C
ity, 1955. (T

eacher.) B
eautifully illus-

trated. Includes inform
ation about collecting an-i

keeping insects.
W

heat, G
. C

ollins, T
he W

orld of A
nts.

G
olden

Press
,

1961. (3f .) A
dvanced, but has rilany qood

color photoc;raphs and :such inform
ation,

M
A

 h4
IA

 1.S

E
arle,

O
live I,. ,

Squirrels
in the G

arden.
V

.`i-n.
M

orrow
 and C

o.
,

1963.
(2, 3.)

T
he life of a

squirrel fam
ily. V

ery nice dra%
ings.

E
berlt

, Irtuengarde, Faw
n in the W

oods.
T

'icit-ras V
.

C
row

ell, 1462.
(2,

'1,-T
y good photographs of

life cycle of a faw
n.

C
harles.

%
Ir. .Strides, the C

;ophk.r.
R

i-
k; and I

,`11'
( 70. ,

94)2.
.) N

rce photorra1;1-,s.

i;ohn, B
ernice,

7\.1,1c.,,,low
-; M

ar; M
al

M
onotrc-r-.cs

and N
iar:7H

pi,3ls.
npusi,a1

1I 'L11111tT
,

R
ift---rt N

I.,
1

P:tridon,
1 icht,-;(

.1
;

sr01-0'.

is
(1,

irl

C
\
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A
N

IM
A

L
S

R
.-1,71-11i, A

nthony, E
lephants, the L

ast of the L
and

:cants.
Parents' %

lagazine Press, 1965.
(31.)

I ieals w
ith the elephant in history.

M
ardaret, T

he First B
ook of M

am
m

als.
Frankhol.V

atts, Inc.
,

19')7.
(3 +

-.)
(_,:ontains N

iany
intr,sting draw

ings of feet, teeth, young, and
",riots actcrities such

L
avers

dam
s.

IlerU
rt S.

, E
lephants. V

 rli.
%

Jorro,..., and Son,
10410

,
,

I,
L

;C
IISS(0

elephants' relations
to p:an.

,..h--)11
I T

iS(:!S

Ilodner,
D

orothy C
hilds,

Snails.
l'hol;ins

V
.

I'1 iii.
(2, 3.) B

eautiful pe»,--11 drir.vings.
rovers inolluss in iien,ura), but not in too ni,leh

R
I;Prit,E

s

B
ronson, W

ilfrid S., 'I'urties.
ilarcourt, B

race an ,I
191S.

I.)
!Intl:311,11 L

ook v:ith am
using

illy
otratior.s and onsiderahL

 inforn,tion.
Ilec'h1_,

41( bnz;
"\.1.

,
A

ll A
hout SuaL

es. Pandon.
(,),

1.)
N

hilf inforriation
e ill

stratio71

Ito icier,
I

),
1."0

11,1
, A

0.; of Sliokoll
h

;

Y
:11)\'..1 II,

1'1101,,
(.'

D
I:',0011;.;0:;

(1);101-0-11t
.*110,1:: O

f siiaL
,:;.

J
o
h
n
,

rirst
of SuaL

es.
FraiW

lin
\*V

atts,
H

' .)
iuteresting

W
hich include.-. chapters ,311

IIW
A

O
rIC

!,-11

Parker, B
ertha M

orris
,

R
eptiles.

N
arper -11-,(

Pow
,

1962.
(3-4-.) C

ontains 1:,ich infor,:ation a:,o,:t
rep-

tiles and their relations.

SPID
E

R
S

D
a.lid, E

ugene, Spiders and llow
 Inc.," I

Prcntice-
frill,

1961.
(3+

)
Intrestiff,l,

good
.

Includes som
e suggestions for ;:f.,0-,pind

(",oldin, A
ugusta, Spider Silk:

cho!ras
.

It
(E

,
I.)

Picts aL
out ro

'
ors

3p1
r:7;

I ntcro,s1..ing

I few
.),

,
D

orothy.
C

hiI s,
Spiders.

T
H

o'
.

I
,

I
(I, 2.)

7Iostly al
if of

:;Piders.
Su'l(1,''sthins for '!olior.f..1.-,,1

;.-,-
(111,14.,i.

Parl.er, 1;ertha 'M
orris, Spiders.

R
ow

, I'(tcr:.-lor
C

o., 1961.
(?,-4-.)

Iclur_11 inform
ation.

A
0v3.1(,-

:=
:iillttli,:;w

orth,
D

orothy L
.,

rhe
Stork.

of Siati,-rs.
( ;ard,n cit!

19-)9.
C

O
-.)

D
iscu._;;,

hai»t
n an/ different L

)Iids of spiders.

W
O

R
7\.is

M
ow

er, D
orothy iT

hilds,
19;3.

(1,
.)

C
tood

l;;,lcll ieneraIiZ
 -'t-1 iniorm

,itioi.

:rpii
\vuri

7,11111(.,_,1,t 1:.
,

t
D

trth
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and R
ow

, 1956. (K
, I.) T

he
story of a child w

ho
buys and keeps a turtle.

B
IR

D
S

PC
O

I 0(1Y

W
O

R
M

S

H
om

ier, D
orothy C

hilds, E
arL

hw
orrils.

T
hom

as Y
.

C
row

ell,
1 953.

(I, 2, 3.) G
ood draw

ing, m
uch

general inform
ation.

Se Isam
, M

illicent E
., T

ony's B
irds.

H
arper and

H
enry Z

. W
 sick,

C
\Z

R
ow

, 196I
.

(E
, I.) T

ony is a birdw
atcher.

rrsir

M
organ, A

lfreti,'A
quarium

 B
ook for B

oys and
G

irls.

ST
O

R
IE

S A
B

O
U

T
 A

N
IM

A
L

S

L
enski, L

ois, A
nim

als for M
.

Inc., n.(.1.
(K

.)
Includes som

e non- -m
ar

,
.

M
cC

loskey-, R
oL

ert, M
ake W

ay for D
ucklings.

C
harles Scribner's Sons, 1959..

(3+
, T

eacher.)
flow

 to house and rear aquatic anim
als.

Z
archy,

Ilarry,
T

ropical Fish.
W

orld Publishing
V

iking Pru.
,

1941.
(K

,
1, 2, 6.) A

 cluck fanaly
9ro%

%
:s up IV

 L
lie center of B

oston.

W
hite,

t
C

harlotte's W
eb. H

arper ano R
ovv,

C
o., 1966.

(3+
.)

!low
 to set up an aquarium

.

IN
SE

C
T

S
l' r)..%

(3+
 .) A

 story about the life of
a spicier*.

E
lem

entary Science Study, B
ehavior of

M
eali.vorm

s.
E

ducatior Services, Inc.
,

196-1. (T
eacher.) C

are
of m

ealw
orm

s and experim
ents w

ith them
.

H
ussey, L

ois, and C
atherine Pessino,

C
ollecting

C
ocoons. T

hom
as Y

. C
row

ell, 19 3
.

(34-.) C
on-

tains m
uch useful inform

ation.
Sterling, D

orothy, C
aterpillars.

D
oubleday and C

o.,
1961. (3+

.) Interesting illustrations.
Inform

ation
on collecting and keeping caterpillars.

Stevens, C
arla, C

atch a C
ricket.

Y
oung Scott,

1961.
(I:,

I.)
Photographs and tc' : :t about sm

all
boys catching ins,icts.

I:L
PT

IL
K

S

C
onklin, G

ladys, I C
aught a L

ioard.
H

oliday H
ouse,

1967.
(K

, I, 2.) A
bout sm

all w
ild

pets.

E
C

O
L

O
G

Y

A
tr.os, W

i9lian 11.
, T

he L
ift

O
f the Pond.

M
cG

raw
1h I!,

1,6,7.
(T

eacher. )
F::cel lent photo(T

raphs
,

draw
ings, ac.tivities.

Includes food cycles and
kinds of life at cliff.-rent

of
po:,

B
uchsbaum

, R
alph and 11111(ired"B

uchsb!un.,
basic.

Pos:w
ood Press,

1961.
(T

eachcr.)
w

ell-illustraie(i,, ool
, technical i,ut inter-

esting.
D

arling,
I oit: and louts 1)arlii'.(1, A

 !lac(
to the Sun.

N
iorrow

,
(T

eacher.)
B

egins w
it}) crology

of a farm
; goes on to bazlic

c-cles, food c
m

an's influence, pollution and
(-oliservation.
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FO
SSIL

S

122

Farb, Peter,
E

cology.
L

ife N
ature L

ibrary, T
im

e,
1963.

(T
eacher.) A

daptation and population regu-
lation in m

any ecosystem
s.

H
ofm

ann, M
e lita, A

 T
rip to the Pond.

D
oubleday,

1966.
(3+

, T
eacher.) A

dvanced, but beautifully
illustrated.

M
ilne, L

orus and M
argery M

ilne,. B
ecause of a T

ree.
A

theneum
, 1963.

(3+
.)

Show
s interrelationships

of anim
als and trees.

N
ice draw

ings.
M

organ, A
nn H

aven, T
he Field B

ook of Ponds and
Stream

s.
Putnam

, 1930,
(T

eacher.)
E

xcellent
handbook.

R
eid, G

eorge K
., ed.

H
erbert Z

im
, Pond L

ife.
G

old-
en Press, 1967.

(reacher.) E
xcellent handbook

on the characteristics of ponds, details and illus-
trations of plant and anim

al life.
Stone, H

arris A
., T

he L
ast Free B

ird.
Prentice-H

all,
1967.

(3+
.)

Poignant story of a bird that
is

gradually surrounded by m
odern

civilization.
B

eautifully illustrated.

FO
SSIL

S

ID
E

N
T

IFIC
A

T
IO

N

Fenton, C
. L

. and M
. A

., In Prehistoric Seas.
D

ou-
bleday, 1962.

(T
eacher.)

A
n excellent reference

for ecology and identification of invertebrates.
Z

im
, H

erbert S., and P. R
. Shaffer, Fossils, A

 G
uide

to Prehistoric L
ife.

G
olden Press,

1962.
(1÷

,

T
eacher.) Fine guide to invertebrate fossils and

w
ays to collect and display them

. C
onvenient

for both children and teacher.

IN
FO

R
M

A
T

IO
N

B
lock, M

arie, D
inosaurs.

C
ow

drd-M
cC

ann, 1953.
(34-.)

N
ice sketches, interesting facts.

Should
excite good readers.

B
lough, G

lenn 0., D
iscovering D

inosaurs. M
cG

raw
H

ill, 1960.
(2, 3, T

eacher.)
R

elatcs anim
als to

children's experiences;
a w

ell-illustrated
anct

delightful book.
Fenton, C

. I,. ,
Prehistoric W

orld.
John D

ay C
a.,

1954. (3+
.) U

ncolored sketches, m
aterials fasci-

natinglY
 presented for the advanced third nracicr.

Ipcar, D
ah lov, T

he W
onderful E

gg.
D

oubleday,
1958.

(r,
I, 2.)

D
elightful story and pictures

introduce children to the w
ay dinosaurs looked

and how
 they lived.

N
lay, Julian, T

hey T
urned to Stone.

H
oliday Pouse,

1965.
(1, 2, 3.)

Fine discussion of non-reptile
fossils.

H
ighly recom

m
ended.

N
curath, M

arie, 'T
he W

onder W
orld of

I prig A
go.

L
othrop, L

ee, Shepard, 1957.
(2, 3.)

Presents
changes in life of non-reptiles over periods of
tim

e.

R
avielli, A

nthony, T
he R

ise and Fall of the D
ino-

saurs.
Parents' M

agazine Press
1963.

(2, 3.)
A

 ferociously real book, very exciting.
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W
atson, lane, T

he G
olden B

ook of D
inosaurs and

other Prehistoric R
eptiles.

G
olden Press, 1960.

(E
,

1, 2, 3.)
A

 very w
ell-illustrated book that

children w
ill find fascinating.

A
C

T
IV

IT
IE

S W
IT

H
 FO

SSIL
S

H
eller, R

obert, ed., G
eology and E

arth Sciences
Sourcebook.

H
olt, R

inehart and W
inston, 1962.

(T
eacher.)

Source of principles, facts, experi-
m

ents; quick reference.

PL
A

N
T

S

ID
E

N
T

IFIC
A

T
IO

N
]

C
orm

ack, M
. B

. ,
T

he First B
ook of 'T

rees.
Franklin

W
atts, 1951.

(3+
.) V

ery w
ell illustrated.

Podendorf, Illa , T
he T

rue B
ook of T

rees.
C

hildren's
Press

,
1963.

(K
,

1.)
C

hapters on grow
th, identi-

fication, tree flow
ers.

Podendorf, Ilia, T
he T

rue B
ook of W

eeds and W
ild

Flow
ers.

C
hildren's Press, 1961.

(K
,

1.) Sim
-

ple, inform
ative text.

C
oncerned w

ith the com
-

m
on plants of a child's w

orld.
Sterling, D

orothy, T
rees and T

heir Story.- D
oubleday

and C
o., 1953.

(34-.)
G

ood photographs but text
is dull.

Sw
ain, Su Z

an N
oguchi, Plants of W

oodland and
W

ayside.
G

arden C
ity B

ooks, 1958.
(34-..)

A
d-

vanced,
children
Includes
lichens.

I
PL

A
N

 i'-;

but the beautiful illustrations w
ould aid

in
identifying

m
any com

m
on plants.

som
e low

er plants subh as aleac and

W
atts, M

ay T
heilgaard, Flow

er Finder.
N

ature
Study G

uild, N
aperville, Ill., 1955.

E
asy-to-

use identification key.
W

atts, M
ay T

heilgaard, M
aster T

ree Finder. N
ature

Study G
uild

,
1963.

Pocket -size key to tree iden-
tification and inform

ation.
Z

im
, 11erbert S., and A

le sander C
. iC

artin, T
rees.

G
olden Press, 1956.

(3F, T
eacher.)

Z
im

, H
erbert S. , and A

le::ander C
. M

artin, Flow
ers.

G
olden Press, 1061.

(3+
, reacher.)

link,
lb

S.
,

N
on - Flow

ering Plants.
G

olden
1-4

Press
,

1967.
(

T
eacher.) valuable handbook.

IN
FO

R
M

A
T

IO
N

 A
B

O
U

T
 PL

A
N

T
S

B
ancroft, H

enrietta, D
ow

n C
om

e the L
eaves. T

hom
-

as V
. C

row
ell, 1961.

(K
,

1.) G
ood draw

ings of
m

any kinds of leaves.
B

lough, G
lenn 0., .Plant:, R

ound the Y
ear.

H
arper

and R
ow

, 1962.
(I, 2, 3.) Pam

phlet v.ith nuch
general inform

ation about.plants.
N

ice picturc,.s.

C
ue, G

eoffrey, the ilcm
, and W

hy W
onder

of
rree

.
ro.s

t anc( D
unlap ,

1964
(3+

. )
illustrated, m

uch ithcri;.ation.
pick

t
;_,, t)L

 Plant
n

123



www.manaraa.com

PL
A

N
T

S

lin W
atts, 1953.

(3+
.) O

ne of the few
 books that

includes low
er plants. Som

e experim
ents

are sug-
gested. M

uch general inform
ation.

Fenton,
C

arroll L
ane and H

erm
inie B

.
K

itchen,
Plants that Feed U

s. J. D
ay and C

o.,
1956. ;3+

.)
-G

ood illustrations.
A

n interesting and unusual
book on cultivated plants.

W
ould tie

in vith
social studies.

G
ordan, H

elene J., Seeds B
y W

ind and
W

ater. T
hom

-
as T

. C
roixell, 1962.

(K
,

I.) T
he ecological

as-
pects of plant grow

th are stressed.
T

ransportation
of seeds.

L
ane, Ferdinand C

., A
ll A

bcnit the flow
ering

oriel.
R

andom
 H

ouse, 1956.
(3 +

.)
A

ttem
pts to tell us

everything, therefore rather general.
Includes

elem
entary ecology.

M
ilne,

L
oris and M

argery,
Plant L

ife.
Prentice

1959.
(T

eacher.)
D

iscussion ranges kom
colltilar structure

to ecological considerations.
Parker, B

ertha M
orris, D

ependent Plants.
R

ow
,

Peterson and C
o.

,
1060.

( 3+
.)

Includes fungi
and parasitic higher plants.

W
ell illustrated.

Parker, B
ertha M

orris, Flow
ers, Fruits,

Seeds. R
ow

,
Peterson and C

o
,

1941.
(

.)
Pam

phlet w
ith

m
uch general inform

ation and nice
pictures.

Selsam
, M

illicent E
., B

irth of
3 Forest.

H
arper and

R
ow

, 1964.
(1-1-.)

E
cological em

phasis
the for-

est as an environm
ent for all kinds of

creatures.
Selsam

, M
illicent E

.
,

T
he Plants W

e E
at. W

in. M
or-

row
 and G

o. ,
1955.

(2, 1.)
Interesting m

aterial

124

about dom
esticated plants.

C
ould be used as a

basis for e:,.perim
ents or dem

onstrations.
Sterling, D

orothy, T
he Story of M

osses, Ferns and
M

ushroom
s. D

oubleday and C
o., 1955. (3+

.) A
com

prehensive book about low
er plants. Profuse

and interesting photographs.
U

dry,
Janice,

A
 T

ree is
N

ice.
H

arper and B
ros.,

1956.
(K

.)
E

cological em
phasis.

W
ebber, Irm

a E
., T

hanks to T
rees.

T
he Stor.. of

T
heir U

se and conservation.
E

. M
. H

ale and C
o.,

1961.
(1, 2, 3.) D

iscusses uses of trees, their
relation to the environm

ent and conservation.

W
ebber, Irm

a E
., U

p A
bove and D

ow
n B

elow
. Scott,

1943.
(/:.)

Show
s plant structure above and be-

low
 c;rcun d

.

Z
im

, H
erbert S., W

hat's Inside of Plants? W
m

.
:%

ior-
row

 and C
o., 1952.

(I:,
1.)

U
nique m

aterial on
plant structure." G

ood drav,rings.

A
C

T
IV

IT
IE

S W
IT

H
 PL

A
N

T
S

B
aker, Sam

 Sinclair, T
ho Indoor and O

utdoor G
ro

-
It B

eok.
R

andom
 H

ouse, 1966.
(2, 3.)

W
ell

illustrated experim
ents.

Jordan, H
elene J.

, H
ow

 a Seed G
row

s.
T

hom
as V

.
C

row
ell, 1960.

(K
,

I.)
Includes instructions

for very sim
ple e::perim

ents, planting, and °u-
serving (ircA

yth changes.

K
lein, R

ichard M
. and D

eanna T
. K

line, D
iscw

rerina
Plants.

N
atural history Press, 196P,.

(T
eacher.)
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M
any interesting experim

ents suitable for class or
individual students.

K
urtz, E

dw
in B

., Jr., and C
hris A

llen, A
dventures

in L
iving Plants.

U
niversity of A

rizona Press,
196S.

(3+
.) G

ood com
bination of science fiction

and scientific inform
ation w

ith experim
ents.

Podendorf,
la., T

he T
rue B

ook of Plant E
xperim

ents.
C

hildren's Press
,

1961.
(K

, 1.)
Sim

ple experi-
m

ents w
ith grow

ing seeds.
Selsa:n,

M
illicent E

.,
Plants that ivIove.

W
m

.
M

orrow
 and C

o., 1962.
(2, 3.)

D
iscusses'

leaves, flow
ers, fruits, vines and tw

ining plants.
E

xperim
ent-oriented.

Selsam
,

M
illicent E

.
,

Play w
ith Plants.

W
rii.

M
orrow

 and C
o., 1949.

(2, 3.)
E

lem
entary e::-

perim
ents.

Selsam
,

Ivlillicent E
.,

Play w
ith Seeds.

W
m

.
M

orrow
 and C

o., 1957.
(3÷

.) E
xperim

ents w
ith

seeds.
W

ebber, Irm
a E

., T
ravellers A

ll, W
m

. R
. Scott and

C
o., 1944.

(K
,

1, 2.)
H

ow
 seeds are -:arriecl.

ST
O

R
IE

S A
B

O
U

T
 PL

A
N

T
S

Selsam
, M

illicent E
., Seeds and M

ore Seeds.
H

ar-
per and R

ow
, 1959.

(E
.',

1.)
A

 sm
all boy investi-

gates seeds.
W

ondriska, W
illiam

, T
he T

om
ato Patch.

H
olt, R

ine-
hart, .1964.

(K
, -1, 2.)

E
njoyable fantasy w

ith
e.-:cellent illustrations.

H
ighly recom

m
ended.

R
O

C
K

S A
N

D
 N

IIN
E

R
A

!S

Z
ion, G

ene, T
he Plant Sitter.

H
arper and R

ow
, 1959.

(K
,

I.)
H

um
orous book about a boy w

ho "sits"
plants.

R
O

C
K

S A
N

D
 M

IN
E

R
A

L
S

ID
E

N
T

IFIC
A

T
IO

N

C
rosby, Phoebe, Jr. Science B

ook of R
ock C

ollecting.
G

arrard, 1962.
(I, 2, 3.)

B
eautiful photographs,

w
ell-w

ritten text opens the w
orld of geology to

children. G
ood specific guide for children's roc::

collections.
Fenton, C

. I.. ,
R

ocks and their Stories.
D

oublcda1,7,
1951.

(T
eacher.) rine photographs , w

ell-w
ritten

text w
ill help in specific identification w

hile of-
fering insight into origins.

Shuttlesw
orth, D

., T
lie-Story of R

ocks.
D

oubleday,
1163.

(I:,
1, 2, 3',

acher.)
Splendid colors,

good for quit!: identifica'tion.
T

he .te-.:t
quite

m
ature.

Z
irn, lierbert S.

,
and P.R

. Shaffer,, R
ocks as

V
tin-

erals.
G

olden Press, N
57.

(3+
,

I'(_acher.)
A

con,7enient guide for quick identification of
and m

inerals and
of

G
uides 4n collecting: zind 11,3 n

roc-,:
,

nuniral
reccy r.eT

.(i( ci.

IN
FO

R
M

A
T

IW
:

A
dler, IPind and

I'n- l'arth'H
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SH
E

L
L

S

1963.
(3+

, reacher.) Fine discussion of,surface
and sub-surface features and processes that
m

ountains, earthquakes, etc.
C

onned:, M
. B

., T
he First B

ook of Stones.
Franklin

m
ake

this

SH
E

L
L

S

ID
E

N
T

IFIC
A

T
IO

N

W
atts, 1950.

(2, 3.) C
hildren should enjoy

presentation despite dull
illustrations and

ad-
A

bbott, R
. T

., ed.
Z

im
, H

erbert S., Sea Shells of
vanced vocabulary.

D
escribed specim

ens
are

the W
orld.

G
olden

Press,
1962.

(T
eacher.)

w
ell-chosen.

Indispensable guide
for quick identification. A

lso
''arlesl.'includes

geographical distribution.
G

ans, R
om

a, T
he W

onder of Stones.
T

hom
as

Y
.

C
row

ell, 1963.
(1

,
2, 3.) A

 w
ell-illustrated

book
B

evans, M
ichael,

T
he B

ook of Seashells.
D

ouble-
'teacher.) B

eautifully illustrated
*hich presents the origin of the

com
m

on rock as
day, 1961.

(3+
,

a m
atter of great w

onder.
referehce book.

H
andy for children to use.

Shuttlesw
orth, D

., T
he D

oubleday First G
uide to

B
lough,

L
et's G

o to the Seashore.
D

ou-

IN
FO

R
M

A
T

IO
N

R
ocks.

D
oubleday, 1963.

(2, 3.)
V

aluable in-
form

ation and good draw
ings m

ake this a highly
recom

m
ended book.

Syrockiy
John,

W
hat Is a R

ock.?
B

enefit Press,
B

lough, G
lenn 0.,

bleday,
1941,

m
akes w

hat w
ould

G
lenn 0.,

W
hittlesey H

ouse,
lustrations; ecological
H

ighly recom
m

ended.

(2,
3.)

Sensitive photography
be a catalogue a lovely book.
W

ho L
ives at the Seashore",

1961.
(I, 2, 3.) W

ith im
aginative sketches this

book m
akes a good introduction to a variety. of

rocks and to processes that build and destroy
them

.

Z
irn, H

erbert S.
, W

hat's Inside the E
arth? W

m
. M

or-

1962.
(2, 3.) .Im

aginative il-
approach w

ell handled.

T
O

W
 anti C

o
I9 5 3

.
(2,

3.)
W

,'11-presented
m

aterial, but bland draw
ings.

E
laborations

in
parallel teacher sectio".

I 26

D
udley, R

uth IL
, Sea Shells.

C
row

ell, 1953. (3+
.)

M
uch inform

ation, although few
 pictures.

H
ighly

recom
m

ended for the classroom
.

v-i
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A
ctivities calendar, 114

A
erator, 27

A
frican violets, 20

A
ilanthus silk m

oth cocoon, 49

A
ir, see O

xygen

A
lgae:

in aquaria, 28, 34, 44;
collecting, 29; observing, 77;
illust., 31; bibliog., 123

A
loe, 14

A
lum

 crystals, 83

A
m

aryllis, 9
A

m
phibians: cages, 37; collect-
ing, 40; salam

ander, 57; toad,
56; illust.

,
71; bibliog.

,117
118

A
m

phipods, 45

A
nachari.s, 33

A
nim

als: care of, 25-60; discus-
sion guide, 62; identification,
63-72; bibliog.

,
117-121; also

see by nam
e

A
nole," 3

A
nts: keeping, 60; life cycle, 67;

observing, 97; habitat illust.,
100-105; bibliog., 119

A
phids: observation', 97; as pests,

'
16- 17; illust.; 68; bibliog.:
117

,
.119

A
pples, 17, 75

A
quarium

, 26 -36; chlorine, 27;
cleaning, 34; cloudy w

ater, 28;
heat. 27; inhabitants, 31, 32,
34-36; natural pond aquarium

,
29; oxygen, 27; plants, 27, 29,
31, 33, 34; repair, 27; setting
up, 26, 55; bibliog., 120-121

A
rm

adillidium
, see Sow

 B
uqs

B
ack sw

im
m

er, illust., 68; habi-
tat illust.

,
110; bibliog.

,
117,

119

B
anana: bait for fruit flies

,
53;

observing, 75
B

ark ,,observing
,

79,80; habitat
illust.

,
101

B
arn, habitat M

ust., 108
B

eans: germ
ination, 18, 22; life

cycle, 21; observing, 75, 80;
seed structure, 18; w

ax beans,
18, 21

IN
D

E
X

B
ees

, 53-54;
illust.

,
54, 105;

bibliog .
,

117
,

119

B
eetles: cages, 60; caterpillar

hunter, 66; June bug (M
ay bee-

tle), 67; ladybird beetle, 67,
100, 105; larvae, 67, 106;
m

ealw
orm

,
51; bibliog .

,
117

,

119, 121

B
eets, 19, 80

B
egonia, 10; propagation, 21;

illust.
,

11

B
etta, 36

B
ibliography,

i 15-126; anim
als,

H
 7-121; ecology, 121-122;

fossils, 122-123; plants, 123-
125; rocks and m

inerals, 125-
126; shells

,
126

B
indw

eed, 104

B
irds:

in classroom
, 41; feather,

62; habitat illust.
,

100, 102,
103, 108, 109; bibliog.-, 117,
118, 121

B
lacklerw

ort, 33

B
lood circulation, in guppies, 55

B
loc,: flies, 60

127
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B
og terrarium

, 14

B
ones: discussion guide, 62;
m

useum
 exhibit, 87

B
reathing: observation in goldfish,

56; guppies, 55; snails, 45
B

rine shrim
p, 60

B
ristle w

orm
, 31

B
russels sprouts,. 17, 80

B
ryophyllum

, 21

B
ubbler, 27

B
udgerigar, 60

B
uds: forcing, 23; eye of potato,

20; observing, 79, .100
B

ufo. arnericanus
,

56

B
ug: giant w

ater bug, 32, 68;
June bug, 67; lack/bird beetle,
67; squash bug, 68; sow

 bugs,
46, 69; also see Insects

B
ulbs, '9'; 80; bibliog.

,
123

B
ullhead, ftllust., 35, H

O
B

utterfly: collecting, 40; G
iant

sw
allow

tail, 49; life cycle,
49, 51, 64; m

onarch, 30, '64;
64, 104, 105; bibliog,

117, 119, 121
C

abbage, 17, 80
C

actus, 12,
14

128

C
ages: cleaning, 38; cocoons',

50; crickets', 47, 48; dry,
36-37; gerbils', 59; grasshop-
pers!, 49; m

oist, 37-38; rats',
58-59; salam

anders', 57;
toads', 56-57; bibliog..

,
119,-

120, 121

C
arassius auratus, 55

C
arp, 33

C
arpenter ant, 67

C
arrots, 19, 77, 80

C
at, 102, 109

C
aterpillar, 49-51; collecting, 40,

habitat illust.
,

100, 101; life
cycles, 64-65; bibliog., 121

C
aterpillar hunter, 66

C
atfish, 35, 36

C
attail, observing, 77; habitat

illust.
,

i
I

1

C
ecropia m

oth, 64
C

elery, 17, 80
C

entipede, illust.
,

69; habitat
illust., 102, 106

C
ham

eleon, G
O

C
hicke:111, 109

C
hipn:uhk, M

ust.,
hlortne, 27

C
hrysalids, 49 -5 I; life cycles,

64-67; bibliog., 121
C

itrus fruits, seed cierm
ination,

22; observation. 75
C

ocoons, 4'9-51; life cycles, 64-
67; bibliog., 121

C
oleus, 11; life cycle, 21; propa-

gation, 7
C

ollecting: anim
als, 29, 34, 39-\

41; on field trips, 98; plants \
(land), 23-24; plants (w

ater),
29

C
oncrete, 83

C
ones, 74

C
opepod, 31

C
oral, 84

C
orn: germ

ination, 18, 22; ob-
serving, 7t3; habitat
108, 109

C
otyledons, 18

C
ow

, 108

C
rab spider, 69

C
rayfish, 34; illust.

,
35

C
rickets, 47-48; illust.

,
68, 106;

bibliog., 119, 121
1(17

C
rustaceans: brine shrin-,p, 60;

copepod, 31; crayfish, 33;

C
r.)
r
l
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praw
n, 35; sow

 bugs, =
15:-

,.vater flea, 31
60; bibliog.,

118, 122

C
rystals, 82-83

C
ucum

bers: germ
ination, 10, 21

22; observation, 17, 80
C

uttings, propagation, 7, 8, 19
D

addy longlegs, illust.
, 69, 105

106

D
am

selfly, 32

D
andeliorf, observation, 78; il-
lust., 103,

101

D
aphn, r, 31, 60

D
arter, 33

D
esert., 97

D
esert. terrarium

, 14
D

isc pond snail, 70
D

og, discussion guide,
tat illust. ,

103

D
ogfish, 35

D
orm

ancy, 23

D
ow

nspouts
96; 'B

ust.
,

112

D
ragon fly, life cycle, 68; illust.,
32, 68, 110

D
rosophila, 52

,
118

,
121

D
uckw

eed: collecting, 29;
leaved, 33; observing, 77

D
ung, as natural habitat sam

ple,
41

D
w

arf m
arigolds, dw

arf zinnias,
10, 22

E
arthw

orm
s: -cage, 36, 60; collec-

ting, 40; keeping, 60; observ-
ing, 96; illust.

,
69; habitat

illust.
,

105; bibliog.
,

120

E
aster lilies,

12; pollination, 19
E

cology, 3, 19, 30; bibliog.,
122; also see Ilabi,tat

E
cosystem

, 3
E

elgrass, 77
Fall cankerw

orm
, 65

Feathers: -discussion guide,
62; habi-

m
useum

 exhibit, 87
Ferns: collecting, 23; observing,

74; in terraria
,

13; habitat il-
lust.

,
107; bibliog.

,
124

Fiddleheacl, 107

Field trips
,

94-113; planning, 97;
sam

ple, 95; suggestions, 97
Fins, 54, 56
Fingernail clam

, 70
D

iScks
, 41; habitat illust. ,

110;

121-

62;

Fish:
in aquaria, 26; feeciir.9 of,

28, 30; seleC
tion of, 347,36;

tem
perature for, 27; illust.,

35, 36; bibliog.
,

117,
,

121; also see by nam
e

Flatw
orm

, 31, 43
Flow

ers: from
 seeds, IcP, 22; 0L

servation, 74; bibliog., 123,
124, 125; also see by nam

e
Fly:

fruit, 52; house, 66
Fossils, 83; petrified w

ood, 80,
84; illust.

,
84; bibliog.

,
12?-

I23

Frog, 60; illust.
,

71; habitat il-
lust., 107, III; bibliog.

,
117,

118

Fruit: observing, 17, 75;' -seed
germ

ination, 22; bibliog.
,

t23,
124, 125

Fruit flies, 52-53; bibliog.
,

117

Fungus: collecting, 24, observ-
ing, 75; in terrarium

, 13; il-
lust. ,

24; also see N
iushroor,-.s,

G
alls:

illust.
,

goldenrod, 73;
oak, 75, 101

G
am

riarns,

C
arden, ela3sroon,, 5-2 4

S
,

G
arden spider, )39
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130

G
arter snake, 71

G
eranitlm

, 7,
11

'G
erbil, 59

G
erm

ination of seeds:
10,18, 19

G
erM

ination chart, 22
G

iant sw
allow

tail chrysali,s, 49
G

iant w
ater bug, 32, 68

G
ills: goldfish, 56; snails, 45

G
loxinia, 20

B
olden -eye lacew

ing, 64
G

ol '
harkg-te-i-, 72--

G
oldfish, 55-56

G
onopodium

, in guppies, 54-55
G

rapes: observing, 75; seed
germ

ination tim
e, 22

G
rass, observing seed, 78; habi-
tat illust. ,

,105

G
rasshoppers, 49; illust., long-
horned, 105; m

eadow
, 49;

m
igratory, 49, 68; habitat il-

lust.
,

105; bibliog.
,

119

G
ravel:. in aquarium

, 26; observ-
ing properties, 96; for planting
bulbs, 9

G
reat pond snail, 70

G
reat w

estern skink, 71

G
reen beans, 17, 75, 80

G
reenhouse effect, 40

G
round beetle, 104

G
round squirrel, 72

G
ryllus, 47

G
uinea pig, 72

G
uppies

,
54-55; illust.

,
36

H
abitat: collecting sam

ples, 41;
also see E

cology

H
abitat illustrations

,
100-113;

barn, 108; city street, 102;
log, 106; pond, 110; school-
yard, 112; tree, 100; vacant
lot, 104

H
am

ster, 60; illust.
,

72

H
arvestm

an, 69
,

.105

H
aw

k, 108

H
ens and chicks, 14

H
ornw

ort, 33

H
ouse centipede, 69

.
.

H
ousefly, life cycle, 66; habitat
illust.

,
102, 108

H
um

us, in terraria, 13
H

yacinth, 9
_H

ydra, 60; illust., 31
Im

patiens, 11

Inchw
orm

,
; 0 I

Insecticide, 8, 16
Insects, 47-54; cage, 36; collect-

ing, 40; in galls, 75; identifi-
cation and life cycle, 64-68;
discussion guide., 62, 107;
bibliog., 117, 118- H

9, 121
Ivy, 12,

13; propagation, 7, 21;
roots, 77

IV
?-, poison, 23

Jade plant,-14,
June bug, 67

K
idney beans: germ

ination tim
e,

22; observing, 75, 80
L

abels for m
useum

 exhibits, 88
L

acew
ing, golden-eye, 64

L
adybird beet!e., life cycle, 67;

habitat illust.
,

100, 105

L
am

p shell fossil, 84
L

arvae: caterpillars, 49; life
cycle, 64-68; m

ealw
orm

s, 51;
habitat illust.

,
106

L
ayering, 21

L
eaf;

buds, 17, 79; propagation,
20; skeletons, 76

L
eaves:

collecting, 23; ob-
serving ,

76, 70; preserving,
76, 79
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L
obistes reticulatus, 54

L
eech, 31, 69

L
eopard frog, 71

L
ettuce, 17

L
ichens, 76
w

e. s

L
ife cycle, coleus, 11, 21; cucum

-
bers, 21, fruit flies, 53; in-
sects, 64-67; m

ealw
orm

s, 52;
m

useum
 e:T

hibits, 86; plants, 21

L
ight: anim

als' reaction to, 44,46,
48, 49, 52, 53; for aquaria, 30,
33; for plants, 13, 15, 16

L
im

a beans, 18; 22
L

iverw
orts, 77

L
ocom

otion: crickets, 48; fruit
flies, 53; m

ealw
orm

s, 52;
plaharia, 44; sow

 bugs, 47
L

og, habitat illust.
,

'106

L
ong horned grasshopper, 105

M
am

m
als: 58-60; identification,

72; bibliog.
,

117, 119-120
M

argaritifera, 70
M

arlgolcls, 10, 22
M

aternity plant, 21
V

oting, see R
eproduction

M
ayfly,

1.2, 68; habitat

illust.
,

110

M
ealw

orm
s

, 51-52; bibliog .
,

121

M
ealy bugs, 16-17

M
easuring w

orm
, 101

M
etam

orphosis: cocoons, 49;
crickets, 48; life cycles, 64-
68; m

ealw
orm

s, 51

M
ildew

, II
M

ill: snake, 109
M

illipede, 69
M

innow
, 35

M
ites, 106

M
oisture, sue W

ater
M

ollie, 36
M

olluscs: snails, 44; identifica-
tion, 70; bibliog

,
I20, 126

M
onarch butterfly, 3e; life cycle,
64

M
oons, 36

M
orning glories, 10, 2I

,
22

M
oses-in-a-boat, 12

M
osquito:. larva, 32; life cycle,
t)h;

illust., 110
M

osquito fish, 16
'M

oss:
Sating ,

21; obserrinki,

77; in terraria, 13; habitat 11-
lust. ,

107; bibliog., 124
M

oths, 49, 64-65; cecropia, 64;
fall canker.vorm

, 65; tent cat-
erpillar, 65; w

oollybear, 65;
,

117, 119

M
ice, 58; illust.

,
72; habitat il-

lust. ,
108, i,109

M
ung bans, 22

M
useum

, 85-93; exhibits related
to N

IIN
N

E
M

A
ST

 units, 91-91

M
ushroom

s: collcicting, 24; ob-
serving, 75; habitat
100, 107; bibliog.

,
124

M
ystery snail, 70

N
arcissus, 9

N
atural pond aquarium

, 29
N

ests: ant, 97, 102; bird, 100,
108, 109

N
ostrils of toad, 57

N
ut, 75, 88

O
ak, life cvck-

\O
nions, 19, R

O

O
ranges, seed (T

erm
ination,

observation, 17
,

7 r)

O
verrotvdihq of plants

,
19

0,:ygen:
in aquaria, 27;

for

13i
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t.A
.

II ;40
aniw

als, 0
_T

ickle, 71

42-13
_

V
,Iro splash, 90; on
II; on pine cones, 74;

7.), H
O

ition tvt,e, 22; ob-
(u:,

17,
'111

in p)tting plants,
tor terraria, 13

'
ro,lua,

1.!

(ore,11), 17, 80
triii,1 w

ood, 80, H
Philodendron, 7, 12,
l'ickeroll.veed, III
Pule (:ones, 74
Planarni

,
13-11

Plants, 5 -24; in aquaria, 27,
l; collecting, 21; fossil,

6;

33-
8 1;

identification, 73-80; w
arning,

21; habitat
100-111;

bibliog., 123- In; also
see by

:7$1H
eifiC

 naT
iO

Phntain, conukon, 101

Plant food, in aquaria, 33; for
potted plants, 16

Pleurocera,
Pods, 75, 78
Poinsettias, 12
['O

lson ivy, 23

Pollination: am
aryllis

,
10; nar-

cissus, 9; tulips, 19
Pollution, 3, 30
Pond: aquarium

, 29; plants, 77;
411alis, 70; habitat
110- I

I I; Inbliog
,

121,
12,'_

Ponuv.atei, 77
Ponuvv

,
31

Poreellio, 40
Potato: speet, 20; w

hite, 20
;t1

Pot:, for plant,:
ch.faliniq, 24;

1..inds, 0; pr,anitron, 7;
s

..A
ur1119, 21

R
eptiles: chaneleon, 00;

oarter
snak:e, 71;

109;
P,A

ting plants,
t..;

s::1n1;, 71; turtle, 71;
....arnings,

Prav,in,
31; illust.

,
3-)

bjblioq
,

117,
I 20,

i 2 I

Prirridation: cuttings, 7; la,;ering,
R

hoeo discolor, 12
leaf propagation, 20; seo,i,

R
ocs ,

lob1)01.
,

12'-)-12(,
18, 22; tubers, 20

Purnpl:in, seeds, 17,
18,

22

Pupae, 49-SI, 01-i-)7;
51

Q
uadrula, 70

R
abbits

,
4

R
adish, 19; gem

 m
ation tine, 22

R
ats, 58 -59; habitat illust.

,
108

R
ed -w

inded b1ac}:b1rd,

R
eeds,

I
I

I

R
egeneration, 44

1,l,,T
roduction:

butterfliA
2s, 50;

crickets, 17; !lint
3.:1;

00; gruhoppers,
19; guppies, 5.4-5;
v,ori:A

s, 57; L
ioths, 30; Pr-

a- ern;r1 :1")-13
43-14;

59; snails, 15;
so' :., bugs, 40; for plants,
sec Propugetien

Proto.,:oa ,

Puddles
,

, on cuttin'is, 7,
1
 
2
;
 
o
h
s
e
r
v
-

m
o

17,
1.

77, ut,
rs,

'41

C
r.)
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R
oundw

orm
,

31

R
ubbing alcohol, 16

Sagittaria, 34
Salam

ander, 57 -58; cage, 36;
food, 52; tiger illust.

,
71;

habitat illust., 106
Sand:

for aquaria, 26, 34; for
cuttings, 7; form

ed into rock,
83; patterns in, 96; for terraria,
13

Scale on plants, 16-17
Scales on cones, 74
Scarlet runner beans, 10, 22
St-:illas,

13

Scuds, 45
Seed fern fossil, 84
Seeds: collecting, 23; germ

ina-
tion, 10, 18, 21, 22; observing,
17, 18, 78; parts, 18; bibliog.,
121, 123

Shelf fungi, 13

Shells: fossil, 84; illust.
,

70;
biblioci,

1 26; also see
I\lollusos

Shrim
p, k)0

Skink, 71

Slugs, 40, 70
Snails, 44-45, in aquarium

, 34;
cage for, 36; collecting, 40;
illust.

,
32, 70; habitat illust.

106, 110; bibliog., 120; also
see 'by specific nam

e
Snakes, 60; illust., garter, 71;

m
ilk, 109; habitat illust.

,
Ig6

109; bibliog.
,

118, f26
Soil: ,-natural habitat sam

ple, 11;
for potting, 6; storage, 24;
habitat illust.

,
103

Sow
 bugs, 46-17; illust.

69;
habitat illust., 102

Sparrow
, 102, 108

Sphagnum
 m

oss: in cages, 30; )n
terraria,

1.1

Spiders, (0; w
eb, '16; illust., 69;

habitat illust.
,

it)! ,
1H

-
106, 109; bibbod., 118, 120

Stem
s: forcing buds, 97; obser.,-

ing, 79; w
hite potato, 20

Stonew
ort, 33

Street, habitat illust.,
Succulents, 12, 14
Sugar crystals, 83
Sultana, II
Sunfish, 34; illust.

,
13

Sunflow
er, 78

Sw
allow

, 106, 109
Sw

eet potato,
T

adpoles, (q.,

radpole snail, 70 2

T
arantula, 69

102-103

T
aste:

in planaria, 44; in sow
buds, 17

T
eeth, m

 toads, 57; in
Spur'',?:

fern, 71, 107; is us ;
77,

,
1-1,7

107; iuushrooni
,

75, 1117

Sprino , 97

Sprindtail,
Squash, 22
Squash bud, 68
Souirrels, 7 2 ,

100;
1

1' I

perature:
in cailes, 39: for

fish, 27-30, 54; for criel:ct
t,;,;;;

17; for rnealw
oin,s

,
-)2;

for toads, 57
rig)

rent caterpillar, 61
T

oT
rarinc,

boa, 11; clu.-..m
inc!, 24;
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desert, 14; m
oist ,voodland,13;

s'ipplies for,
13

ihirteen-lini,d ground squirrel
,

72

rigor salanlancler,
ra,-id, 56-37, illust.; 71; bibliog.,

118; for horned toad, see R
eptiles

T
om

ato.?s: qerm
inatipn tim

e, 22-;
life cycle, 21; observation, 17,
75, 80; rim

.. T
im

, 10; bibliog.,
12.5

tradescantia, 12
C

ruospiration,
17

rt',1:1:1)1_111tH
lti

,

froO
S: observation, 79, 80, 97;

habitat illust., 100 103, 104;
bibliog.

,
123-124

rubers, 20

l'ulii);
19

ru:,-tles, 71, III; bibliog., 12010,1
V

acant lot, habitat illust.,
'1,1111;,-;:neria,

're,it tables, I7, 80; bibliog., 121,
125

V
iolets, A

frican, 20
7,

12..
77; propaga-

1 31

tion, 21; sw
eet potato, 20;

W
andering Jew

, 7, 12
W

andering Jew
, 7, 12

W
ater: in aquaria, 27- 28; in
cages, 37, 58; for cocoons, 50;
content in plants,

17; for crick-
ets, 48; for plants, 7-8, I5;
effect on rocks, 82-84; for ter-
raria, 13-14

W
ater beetle, 32

W
ater

W
ater

W
ater

W
ater

W
ater

W
ater

W
ater

boatm
an, 32, 68

bug, giant, 32, 68
flea, 31, 60
lily, 77; habitat M

ust.
m

ilfoil, 33
m

ite, 32
m

oss, 33

,
1l0

W
a%

 beans, 10, 18, 2,1
W

eather, 96
W

eb, spider, 96
W

hite-lipped land snail, 70
W

iggler, 110;
also see M

osquito
W

itch hazel ,
16

W
ood, in natural habitat sam

ple,
4 I; observing, 79, H

O
; pctri-

tied,

W
oolly bear, G

S

W
orm

s: collecting, 40; discus-
sion guide, 60; earthw

orm
s,

60, 96; illust.
,

bristle w
orm

s,
3 I; earthw

orm
, 69; flat w

orm
s,

31; leeches, 31, 69;, round-
w

orm
s ,

31; tube
,

31;
natural habitat illust.

,
105;

bibliog., 120, 121
Y

am
s, 20

Z
ebra finch, 60

Z
ebra fish, 35

Z
ebrina pendula, 7, 12

Z
innias, 10, 22


