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THE ENVIRONMENTAL UNITS

This s one ot a group of Favnonmental Unis written by the Environmental Science Center and published by the
Natwnal Waldhite Federation,

In both theory and practice cducation s the essential base tor long-range local, regional and national programs
to mprove and mamtain the quality of envitonment necessary tor man’s weltare and survival, Citizens must be aware
o ecologival relationships i order 1o recognize, appreciate and tulhill constructive roles in society, This awareness
should be launched through the oasting educational process —in classroom and related school adtivities. No special
courses on ecolopy can replace the need to inteprate ecological learming throughout the existing curricula of our school
svstems. Farthermore, the htestyles and value-svstems necessary tor rational environmental decisions can best be
acquired through repeated exposure to ecological Iearning which pervades the total educational experience.

It was wath these thoughts that we developed these curriculum materials, They were designed tor the classroom
teacher to use wath o minmmal amount ot preparation. They are meant to be part of the existing curriculum — to com-
plement and enhance what students are already experiencing. Each unit is complete in itselt, containing casy-to-tollow
descnptions ot objectives and methods, as well as lists ot simple materials.

The underlving philosophy throughout these units s that learning about the environment is not a memorization
process, but rather an experience-oriented, experiment-observation-conclusion sort of learning. We are contident that
students at all levels wall arrive at intelligent ccological conclusions it piven the proper opportunities o do so, and if
not forced into Uright™ answers and precisely “accurate” names tor their observations. It tollowed 1n prnncin'e by the
teacher, these unats widd resalt in meaningtul environmental education.

In the process of development, these units have been used and tested by classroom teachers, after which they have
underzone evaluations, revisions and adaptations. Further constructive comments trom classroom teachers are en-
couraged in the hope that we may make even more improvements.

A list ot units in this group appears on the inside back cover.

About the National Wildlif= Federation — 1412 Sixteenth Street, N.W., Washington, D,C, 20038

Founded in 1930, 'i.e National Wildlite Federation has the largest membership of any conservation organization in
the world and has attiliated groups in each of the 50 states, Guam, and the Virgin Islands. It is a non-profit, non-
rovernmental organization devoted to the improvement of the environment and proper use of all natural resources.
NWE distributes almost one million copies ot tree and inexpensive educational materials each year to youngsters, edu-
cators and concerned citizens. Educational activities are tinanced through contributions for Wildlife Conservation

Stamps.

About the Environmental Science Center— 5100 Glenwood Avenue, Minneapolis, Minnesota 55422

The Environmental Science Center, established in 1967 under Title 111 of the Elementary and Secondary Education
Act is now the environmental education unit of the Minnesota Environmental Sciences Foundation, Inc. The Center
vorks toward the establishment ot environmental cquilibrium through education— education in a fashion that will
develop a conscience which guides man in making rational judgments regarding the environmental consequences of
his actions. To this end the Environmental Science Center is continuing to develop and test a wide variety of instruc-

tional matenals and programs for adults who work with youngsters.
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Differences in Living Things

An Environmental Investigation

BY
" NATIONAL WILDLIFE FEDERATION
MINNESOTA ENVIRONMENTAL SCIENCES FOUNDATION, INC.

Design and Hustrations by
JAN BLYLER

The variations studied in this unit will be those that the children
can identify in their own plants. They may find variables in leaf num-
ber, leaf length and breadth, leaf area, and plant weight. In attemnpt-
ing to understand how variations occur, two areas could be studied:
1) environmental conditions, and 2) heredity. The purpose of this
unit, however, is to prove that variation does exist, rather than
explaining why it does so. Therefore, the thrust of this unit will be
aimed at variations which arise from conditions in the environment.

During the course of this unit children will become familiar with
collection techniques, quantitative methods of measuring the varia-
tions studied, record-keeping, and the use of graphs as a means of
showing and comparing variations. The concepts stressed will be:
1) that life exhibits variety even within a speciss, and 2) that the
range of this variety is predictable and limited to a normal curve.

This unit would be used most appropriately as an outdoor
activity in the spring or fall. But if potted plants can be obtained in
the quantities required, the activities could be conducted in the
classroom during the winter.
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INTRODUCTION®

The study of ecology begins with an observation of plants and ani-
mals in their own habitats. Since many environmenta! factors can be
measured at once, it's possible to correlate the behavior and structure of
plants and animals with the forces of the environment. It seems, for
instance, that plant behavior may vary according to the amounts of avail-
able water, heat, light, soil, wind, etc. Over long periods of time, certain
adaptations may become inheritable and may account in part for the
variety in plant and animal types. {See Population Variation, a unit on
heredity in this series.)

Within a relatively short time, some changes in plant and animal
types may occur as a resuit of immediate pressures from the environ.
ment. These changes are not hereditary. This is why the behavior or
structure of a given plant or animal species is not always unifo'm in all
the areas where it is found.

This unit illustrates some of the variations that exist within a
species. Our investigations will be limited to a member of the plant
kingdom, but the conclusions drawn and the concepts developed can be
extended to the animal kingdom as well.

MATERIALS
sheet string tags milk cartons
scissors (round point) pins Cheerios
scale or balance (opt.) small paper plates colored chalk, pencils,
plastic bags string crayons
rulers (centimeter) long nails tape

graph paper

*This unit can be used in association with Transect Studies and
Contour Mapping of this series.



Differences in Living Things

ACTIVITIES
1. Pre-Field Trip

This activity begins with a general survey of several
plant types and then proceeds to a specific study of
a single plant type. The general survey wiil introduce
the children to the dea that vanation exists among
all species. The specific study will measure these
vanations as they exist in one selected plant species.

The site you select for the study can be any grassy
area which 15 easily accessible to your class. Since it
will be necessary 1o remove plant specimens from
this area. you may have to get permission to use it.

The plant chosen for the second phase of this umt
will be collected most extensively. Plantain is sug-
gested tor three rcasons: plantain grows profusely
under a vanety of conditions, so it 1s usually avail-
abte: 1ts large broad leaves are easily handled and
studied: and the removal of these plants probably
won't be regretted by the caretaker of the grounds.
However. any species (bush, tree. or smaller plant) is
usable, provided a number of different plants of the
species can be studied. Aiso, the leaves should be
acce. sible to the children and easily handled. They
should be large and smooth-edged.

%
|
J

A map of the study site should be made if you are
planning to do the “Additicnal Studies” listed at the
conclusion of this umt. The class will use the map to
record the location of the study plant, so it should be
drawn in large scale. Inciude on this map all the
prominent ob'ects, structures and plants which pro-
ject above the grass level. A free-hand sketch will
suthce; however, you may want the clase to prepare
a more accurate map as an exercise for the unit
entitied Contour Mapping in this series.

hedge
bush

needie tree

VYV tail grass
X tocation of a study plant

22
O
®

11, Field Trip

Part 1. Surveying the Area
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LT P Y I SR | survey ol Y
Toamy Yy sy e Sl e i e P [EERAARY B
T e a0 et mrany M enent tegt A A LS LN
pensabtee A o baackerognd e exarnming thage
feaves s De proved by Qahaingy cea n an old aheet
Mg centrg! lecathies Provide <traich! pins or scoteh
fare w0 ot eacty ch Ly coan G R B leaves o the
sheetl as be o ollpcty tham

YWhen the cvcdien Pave foashed eotlecting leaves,
vather the class arouns the sheet and plav @ “mach
e 1o demenat ot the pame have one chabd
ok o teat near bimo ot wee o he can hind anather
feat Ctabe same lind o the sheet oo match it Ask

what reasoung be used te decide the second les s
the same Hype as the fast Did he use color, NN
see? Ask o ovolunteers th mateh toe remanung

feaves. expressing the cntena they use to do so. This
wWebresult o several groups of distinet leat types.
These distes st tepes belong to plants of the same
species

Now that the chidren have aoted some character
isties whieh differentiate specres. shift the game o
that of poenting ot thase charactenstics which vary
within a species Choose one of the leaf praaps. and
ask 3 chald to pack ane leat trom the group Remave
all the pins or tape. put the chosen leaf back into the
Froup.andg shuffle gl the leaves of the group together.
Ask tim apaim te seiect the leat trom the group.
Inquire how he determined which was the correct
leat  (Does this leat have a shphtiy ditferent size?
shape? color®)

Now ask the class to pair off and select leat groups
trom the sheet It an insuthcient number of species
has been collected. the class should pick more leaves
from the surrounding area. Have them examine their
leaves, noting ditferences among members of the
group. As the teams hmish observing their leaves,
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they may exchanpe leat groups Atter each team has
elrerved several deat groups. ask them what char
acterisics they found which varnied within theis spe-
cies Charactenstics wiich mught appear on such a
hstanclude swze. shape. color, leat edge. vein pattemn,
You may need to paint out that these are the same
charactensticy they used to differentiate between
species. The impaortant fact is that waithin a leat type
there 13 some vanahion in charactenstics. but these
charactenistics are stil basically similar enough to
ditlerentiate the leat trom ancther leal of another

speces.

Part 2. Studying a Plant Type

Now proteed to a more specific study of your area
by concentrating on the collection of one plant spe-
cles {e.g.. plantain). Examine a group of leaves of the
selected plant. beginning with the samples from the
sheet collection. The children may list the variations
they see in these leaves. Ask if they can look at this
smali group of leaves and determine what character-
istics (size. shape, etc.) the most common leal for
this plant would have. Do they think that all possible
variations of any given characteristic are represented
within this group? Ask i they are certain, and how
they might find out. Try and wait unti! one of the
children suggests that they examine a greater num-
ber of leaves, in order to be more sure of what the
most common ieal would ook like.
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Too e a1 v et samphng provide the

chodre s Wt b st e iy taps and
Shantie boes Ash them te sunvey the grea apamn. thig
beve sear bing specteatiy tor the selected  study
plart One plant or ten leaves per chibid should suthee
When collecing a plant the students should remaove it
A% 3 whateowith the deaves intact This will tequire
that they cut the plant close e the pround When
caleetp feaves from g bush or tree. they should all
coliect from the same area on the bush For example.,
they mupht Gl eotlect from the tp of the branch back
towards the stem Why each child shauld callect and
cul i much the same way may be an impossible
question tor them o answer at this poant Later, when
they compare vanatons. the importance of having
useq  the techmque should become more
Jpparen?

Saime

The child’s name shouid be on a tag along with the
date of his collection. A tag may then be ¢'tached to
each plant or inserted into the bag of leaves. At this
point, the plant’s location may be marked on the site
map it one has been prepared. Place the plants or
leaves wn plastic bags to prevent drying out while
transporting them 1o the classroom. Leaf freshness
can be Yurther snsured by sprinkling them with water.

I11. Classyroom Activities

Part 1. Observation and Measurement

After the chi'dren have examined their leaves ask
them to state some of the vanations they observe.
List these on the board and ask them to find who has
the extremes of these vanations. For example. “Who
has the longest leaf?” In order 10 find an answer to
s question, they will Be required to compate leaves.

Compansons are best made by measurement,
though you might want them to decide upon measur.
ing on their own. Perhaps if equipment such as bal-
ances, praph paper, and rulers are arrayed on a tabie,
some :deas for measurement will occur to them.
Some vanations (e.g. colt ., 1eaf thickness. etc.)
require rather sophisticated mpparatus. These may
have 1o be examined on a vescriptive basis (e.g.,
darker. thicker).

In order to make comparisons, it will be necessary
o thoose one method of measuring a certain varia.
tion and make sure that everyone uses it. Otherwise
the measurements will not be uniform and tompari.
sons will be fruitless. Allow the children to devise
their own methods at first. = entually. the chiidren
must establish, through class discussion. one best
method for the measurement of each variation. These
variations can then be compared on grar hs.

All measurements should be recorded. Explain that
record-keeping is a natura: requirement for science,
and that the children will find it advisable to record
thewr measurements and other .nformation in note.
books. Do not set forth a specific format for the note-
books. The children should not be restricted to keep-
ing notes in only one way or about only certain things.

9 BEST COPY AVAHLABLE



They may see importance in recordmg ainformation
seemingly urrelated to the point of the actvity, byt
this should not be discoutaged. After the class has
made its measurements, each child will construct his
own praph from the data recorded in his notebook

Part 2. Constructing the Individual Graphs

The vanations selected for study by graphs should
be those which have been measured in the same way
by the entire class Provide the chiidren with graph
paper and sk that they make one square equal to
one umt ot the vanation measured Indiwidual graphs
such as the following can be made

ey

“NafSCNGO

1 2 3 4 8§ © 7 § © 10
LEAF AREA

NUMBER, OF LEAVES

Here e wome erotheds whieh could be used for
e et st leat aree and wentht Yeur lass
Py devive cthere

Leal area can e o prowimated i two ways The
Cabdren could cuthne g leal on praph paper They
ceuld then count ol the whole wuares inude the
cuthne: and count every <quare which s only partly
mande the outhoe O coprse, it the students are
tanuliar with fractions they can use these The second
method requeres making an outhne of the leal on
rawing paper The chaildren il in this authine with
peas and count the number of peas used

Leaf weight «an he appraxmated even it o balance
stale s net avatlable Make g Stnnp barness far two
small paper plates by punching ‘nree equidistant
holes an each plate’s aircumt stence Take three
preces of cqual lenpth stong. and knot each one to a
separate hole Twe all three stonps together at the top

You may want the children to think up their own
methods for making & siring harness.

When the harnesses are made, hang them from
the ends ot a 30 cm. wooden ruler by attaching them
with tacks. Support this ruler at some point between
the two piates so that it balances. {Note: the mid:
point of the ruler. ve., the 15 cm. point. may not be
the point of balance.) Mark this point and drive a long
nail through the ruler to support the ruter and plates.
Work the nail so that the ruler swings on it treely.

This device can be supported across the top of a
sand-hilled melk carton whose top has been cut ofi,
and whose two opposite sides have been cut away
near the top to allow room tor the balance arm to
swing. The leaf 1s put onto one of the paper plates.

10 ’
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Atter each child has completed his graph of each
of the vanables chesen for st dy. have the class look
at all the data Separate e praphs into groups
aoeording t the type of vanation measured, and post
these where they can he examined by the class. Again
question wha had certamn extremes of a vanation.
Ask tor example wha really had the longest leal

Part 3. Graphing Composite Hi tograms

Do the chidren find some difliculty 1n searching
each graph for data? If so. the graphs might all be
reordered to make answering questions about the
variation ot a particular charactenstic easier. It would
be helptul to make one large graph for the entire
class. This would eliminate examining each grapn
independently when: a question is posed. (Remember,
though, that only data for the same characteristic
may be combined to make a composite graph.)

Prepare large graph outlines for each variation
(e.g.. area, length, weight. etc.) either on the board
or on sneets of paper. For a class of (hirty students,
collecting one plant each, a graph with 50 units on
the vertical axis and 25 units on the horizontal should
be suthicient for any variation measured. These
graphs will not contain any intormation initially. The

data will be repistered on these praphs by indwadu i
thilfren

Colored chatk, crayons, colored pencils, or 3 com-
Pination of all three. could pe used by the children
when fransiernng information trom their individual
rraphs to the class composite praph. Line up the
caolored chatk or pencils. The fhirst prece of chalk or
crayon is used by the hirst child and replaced in ats
pasthion, the second prece by the next child and so
on In this wav, each child can keep track of his cone
tnbution 0 the composite graph.

Below i 3 praph showing data collected by a group
ot ten teachers for lea¥ area. Each teacher measured
the area of twelve hlac leaves by outlining the leaves
on 3,.nch gnd graph paper. They counted the num-
ber of whole squares enclosed by the outline, and
estimated the number of whole squares which might
be made from the fractions ot squares enclosed in
the ovtline. Similar composite graphs may be con
structed ior leat width, length and weight. The class
as a whole might measure the vanation in the number
o! leaves per plant Of course. this s only practical
it they have coilected entire plants such as plantain.
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If there 1s sufficient data for each vanation meas.
ured. perhaps the students will see a pattern develop-
g among the several graphs. A line following the
share of the graph, connecting the lop-most point
in each column, will make this pattern n.ore evident.
Ask the students how they would describe the general
shape formed by the line that's been drawn.
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VLN ranpe redardiess ot what s measured. Ask the
CRNS what Coddusiens might be drawn bom this
abtvut e hiferences and similanthies of oadividuals
ul the same Speoes Let the students pure out that
the charactercties ot g Species cluster because the
Semens et plant tvpe are. by defimition. hasically
aunigr

Some Guestoas telow which coulid be asked ahaut
the previnus composite praph Similar ones may he
ashed o vour students n relahion o ther fraphs:

“What appears 1o be the most common area for
e leaves accerding to aur samphing? What are the
secand, thud and fourth most common areas?””

TCan we say our composite graph tells us there
are posatwely no piants with leaves of an ares less
than 2 sqguaeres ar mare than 17 squares®” {Such an
assumphtion cannat be made no matter how large a
samphing was teken. They can only assume that i
would be unhkely to tind a leat of either of these
arear ar the lacatian where thewr sample was taken )

“lan we assume we would get the same graph i
the same size sampling were taken from another
ared’” Environmental factors and hereditary factors
must be considered before answering such a ques-
ton i the area has the same environmental factors
of soil. hght, temperature. etc.. and if the plants of
this area evolved under the same conditions as the
study plants, the resulting graph might well be the
same - ut compiete simitanties of cond:lions are very
unhike -,

“1f we measured these vanations in another plant
species. woulld we get the same resuits?” The class
should now understand that the general shape of the
curve {bell.shaped) should be the same but the curve
rught occupy a different position on the graph.

To firmly establhish the i1dea oi sample size as it
intluences the results, have the children lock at their
tndividual 2raphs. Ask if they sec any bell-shaped
curves on these wndividual graphs. They probably
won't. Can they explain why? Organize the children
1nto groups of six and ask them 1o try to combine wo
or three graphs within their groups to see if a sym-
metnical or bell-shaped curve results. Possible small
graph combinations follow. Here are sample ques.
tions which could be asked about them:

RIC
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What o the sealles? rumber of deaves i these
sewetal cetapienates which resuted in g bell shaped
curve? 1t the queshians asked about the class com
peste graph o were gsked of the small cumposite
Fraphs. wouid the anwwers be the same? I not. which
resalts gre the most vahd, those of the class com
posite or those of the small composites? If the results,
are the same. could we 3y why a samphng of this
smaller size could replace the larger Slass samphing?
Could 1t be this result wan luchy? Do the children
think 11as repeatabhle?
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ADDITIONAL STUDIES

Evvironmer.al ~tluence on plant growth may be
rurther studie 1 using the lollowing methods.

1. Comparing Two Graphs

celect a plant tor study which seems to grow under
a vanety of condiions Flantain, te. examp'e. can be
tound growaing in many types of soils. under wet and
frecontihens, an both shaay and sunny areas. How:
vver atas reasenable (¢ assume that plantain has a
spectic set of condiions which wiil resylt in it
optimum prawth and health. It s 3 less heaithy and
& less successtul plant under anything other than
thess condihiins

The chililren nught take a samphing (ten leaves or
one plant per ¢ bidd) of 3ll the plantain found in spots
which are shaded for much of the day They could
measure and vraph vanahion in area. leat length,
number of lea.es per plant. ete. They maight then
take a sampling of all the plantain they ifount n
areas which recewed suriight all day. The sams vari-
ahions can he measured and graphed for this sam.
pling. Have the chiidren compare the two grapas Ask
it they are essenhally the same. It not. ask how they
ditter. Do the children think that plantain prefers
shade to hght or hght to shade? Can they answer this
question without investigating other possible environ.
menta! vanables such an sl type? Extersive pro
cedures for testing two environmentel {aciors are
‘ound 1n the umts on Soi Acidity and Alkalinity and
Soil Water Holding Capacity in this series,

i
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I1. Graphing Using Two
Variables

It 1s possible to graph two vanables. such as
averape leat length and soil acidity. so that each one
is seen in relahion to the other. Taking this a step
further. one of the vanebies may be seen s a func.
tion of the other because 1t varies as a result of a
change in the other factor.

Suppose. as shown in the graph which tollows. we
have five plants of the same species. To each of the
hive. we add the same amount of water, at the same
intervals. We expose each 1o the same amcunt of sun-
hpht and we aeep the temperature the same for all
hive. In fact. all environmental elements are kept the
same for all tive plants, with the exception of one ele
ment — which vanes for each — in this case. soil
acichty. (Sori acidity can be measured with a soil test
kit.) By maintaming this environmental contro! over a
period of hime, we can then assume. a: the graph
indicates, that any ditference 1n averape lec f length s
dependent upon soil atidity.

Thus. from the data, we see that a soil acidity of
4.5 makes for optimum leal length in those plants
tested. Also. leaf length tends to decrease as the
soil becomes more or less acid than 4.5,

LEAF LENGTH

- N @ p e g OO

AVERAGE

2 3 &% 8 & 7
8Ol ACIDITY |
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S pehe e Voo et e want toammveshipate
AUal ePeets acthr Nn oy a0 Bve on doad lenpth
W e o aen the probvemoan the tollowing way:

Pt g wmete laree eontaimer. we mix enoyph
POttne Soal te B fve pots Nest. e pat ong pantan
carh pot kg Care o place each ainto the soi! in the
SAME Ay te same depth same depree of poochang
Aara v reats s eto ) The plants shogld all be as close
o the same see amhialiv, as possible. This could
probabiy be assured by planting g arge number of
seedsm g snete col ame Wt the same hme When
the see s Moo apreated and prown to g couple of
AChes ¢ sean heart 0 should be easy to choose
tve that lock of equal size (Beans might be good
plaris to use )

Once the plants are potted. they should be put in
a clace where the environmental factors (sunight,
termmierature ete ) will be the same for all ive. Then
at redarar i tervals s we add varying amounts of water
o each plar To the hrst the class could add. say.
ene et th cup. to the second. one tourth cup: and so
ancancreasing by an oighth of & cup each time.
Choose any canverment quantity of water, but be sure
tancrease the amount proporhionally in each of the
tve plants Add the water every other day, or at some
otheranterval f expenence suggests another pattern
15 better

Atter three or tour weeks. or whenever there s
anhieeable prowth. measure the leoves of each plant.
take ot averape leat lenpth for each plant. and then
plat the data im o way similar to that {or sl acdity.
What conclusions. it any. can the class draw about
the relationship of avarlable water to leat lengpth?
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1I1. Heredity

As was mentioned 1n the introduction to this unit,
heredity 1s the second large category which afects
plant vanation. For studying this umt n greater
depth, see Population Variation, another unit of this
seres.

You might want to delve into this area further from
an environmental standpoint. Darwin's concept of
“the survival of the httest,” for example, imphes that
the species or specimen which s fittest for his en-
vironment 1s the one which will prevail. The students
could reiate this to the two previous graphs which
involve the correlation of two variables. For each
vanation which was recorded there was an optimum
condition: leat length was longest when certain other
variables were exishing in a certain quantity. How
would the students explain the link between this in-
formation and the fact that traits uitimately get
transmitted through genes?

It's important for the chidren to understand that
heredity 13 a separate phenomenon from environ-
mental adaptation. Several traits., such as that of
having blue eyes, are transmitted by he editary
means, but provide no apparent aid in adaptation.
For studying this area in greater detail, see Popula-
tion Variation, ano*her unit in this series.
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THE ENVIRONMENTAL UNITS

Below is a list of the first titles in the Environmental Discovery Series.
The ones with order nuimbers next to them are available as of August, 1972,
The others are in preparation and will be available in the coming weeks,
Also, ten additional units will be announced soon.

Next to the titles, we have suggested the grades for which each is most
appropriate. We emphasize that these are suggested grade levels. The
teacher is encouraged te adapt the activities to a wide range of grade levels,
and subject areas depending upon the interests and abilities of the students.

Order Grade Order Grade

No. Title Level Price No. Title Level Price
TONT  Plants in the Classroom RS $1.50 T0123  Genetic Variation 3-0 1.50
T0le Vacant Lot Studies 5.0 L TS Soil 2-9 $1.50
YO025  DiHerences in Living Things 3-8 1.00 79131 Tile Patterns and Graphs 1-2 o0
TO033  Shadows 1-8 1.00 TAIS0 Plant Puzales i 1.50
T} Wind RS 1.50 Y9109  Brine Shrimp and Their Habita? 1-5 1.50
79052 Snow and lce ) 130 TOITE Nature's Part in An 30 1.50
901 Man's Habitat— The City 3-0 1.50 79212 Contour Mapping 3-9 1.50
79070 Fish and Water Temperature 3.9 1.50 Changt in a Small Ecosystem 5-0

TO0BY  Oaks, Acorns, Climate and Squirrels 10 150 Transedt Studies 30

79105 Nature Hunt Sper. Fd. K-1 1.00 Stream Profiles 3-9

79098 Sampling Button Populations 3.9 1.00 Color and Change K-2

79113 The Rise and Fall of a Yeast Community  o- 1.00 Outdoor Fun for Students 1-12

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

The National Wildlife Federation
Educational Servicing
1412 16th Stroet, N.W.

Washington, D. C. 20036

Written and developed by:
NWF MESF Karen Jostad
Jjohn Cary Stone Edmund Bray Edward Landin
James D. Davis Barbara Clark Richard Myshak
Wendy Kay Robert Collins Michael Naylon
Phil Nicholson Joann Current Robert O’Hara
Tom T. Smith John Heitkamp Noreen Teachout
David Jones Carl Vogt
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