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ABSTRACT

TECINIQUES FOR TEACHING
HIGH SCHOOL CONSERVATION EDUCATION

By Robert Edward Brown

While teaching in secondary schools, the author found

a decided lack of conservation education, In many standard

bloloyy courses offered in high school, conservation is the

last subject to be considered during the year and then only

Teachers feel inadequate to teach in the

superficially.
ackground in eithexr con-

out-of-doors and many have had no b
gervation or field techniques that mi

tempting to teach conservation concepts.
r has undertaken this stu-

ght be useful in at-

For these reasons, the autho

dy. This thesis i{s designed as a guide to those teachers

who have limited fleld experience and 1imited conservation

training.

I have compiled a 1
s covering the various ratural re-

ist of what appear to be important

conservation principle
sources, This is followed by a gseries of field trips in-
dicating teaching techniques which may be applied,

The next section of the theeis is devoted to methods

of demonstrating conservation principles as previously set

forth, This

tion on the students® part.
art of the thesis is intended to stand alone,

i{s best done through active field participa-

No p
ch part is an integral unit of the total field

Careful study and use of this paper should pro-
onser=

Rather ea
experience,
duce useful and meiningful learning experiences in ¢

vation education.



ACCLEDGUISTS

The author wishes to exgress his sincere thanks to
Dr. Gilkert M. Fouser, under whose alls supervision and
guicance this stuldy was undertaken and to whom the results
are lherewiti dadicated,

He is also indekted to Harry Stevens, a college
teachiex, for his sujcestions and help with disgrams.

Firally, especial thaiks arxe due ny wife, Elizabeth,

who has done much cf the editing, proof reading and menial

tasky conrectead with a thesias,

i1



Table of Conterts
ii

..0..........O‘.............’.....l......

O..........Qiii

Acknowledgementsee

r‘bl. of Contents.............................
iv

I. IntrOduCtion.oooooooooo

II. Conservation Principles useful as
teaching guides..............o...................V-X1ii

I1I. Methodology and Procedures
A, Preparing For The Field Tripeeecee
B, Techniques of Securing Student Participation......G
C. Directing Individual StUdielooooooooooooocoooooo.
D, Recording and Reporting.....--...................16
E, Techniques of Collecting...ooo........
F. The Quadrats 2An Approach to the Study

of ECOlOgYoooooooooooooooooo.ooooooooo

....O........‘...l

...'..0..0.23

...O....‘..32

IV. PField Experiences ‘
A, A SOilﬂ Pield Trip--oo...........................39

B, A Study of Bird Nesta........oo..o.....o.........49
C. Detailed Study of a Rotten LOgoooooooooooooooo.n.GO
D. Study of Plant Successions

From Bare Soil to Prairieoooooooooooooooooooo.'0065
E. Study of Plant Successions

From Meadow to Foresteeseseo
F. A Study of the Relationships of

Certain Plants and Animals of the MecadoWesssesssee?5
G. A Study of the Relationships of

Certain Plants and Animals of the

Woodland or Forested Area...........-............80
H. Biology of Ponds, Lakes, Marshes, and

Like Bodies of Wateroocooooooooooooooooo-ooo0000.89
I. A Study of Plant Successions

From Water to Dry Landoo..........o‘.............96

«e103

..Q....‘.0000000000000070

ry.ooocooo.ooooooooooooo‘ooooooooooooaooo..oo

V. Summa

iii






Introduction

It became acmarent to the suthor, during his saveral
years of hijh sclool teaching, that there 1s a defiuite
lack of interest and atility on the part of seconlary
school teachers to teach comservation principles and
technijues, This problen was discussed at district sci-
ence meotings, at teacher conventions, and other faculty
gatnerings and usually the couinent arose - ‘why should we
teach and talk about a dry subject such &8 coanservation
when we have more than we can handle just teachinjy rejular
biolues?' Later, it becans apparent that these sane teach-
ers Ald not know mach about consgrvation or even where to
obtain information relevant to their teachiny,

It is hoped that this paper will e an initlal ssarce
of reierence for science teachers., It i3 not intended to
be exhaustive in subject matter but rather a start in the
riyht AQirection, It is acticifated that the teacher could
carry on further by inveatiny, izprovising and otherwsise
continuingy conservation acitivities after receiving dasic
ideas and methods from this paver.

In the serie3a of chapters that £ollow (other than those
concexrning general technisues) the author sumnerizas tha
consexvation priveiples and grrlicationa relsvent to that
particular study, These same principles, which should be
kept in mind throughout, ara listed in the next scction.

One last point shoulld b2 stressed here, It i3 further
anticipated that many science teachers readini thias will
have had meagar science trainingy in some of the arcas men-
tioned in thes2 articles, Therzfcre, all vocah:lary ia
kept as sinple as possible and any technicle texus will
be alequately dGafinal,

iv



Congervation Poiuciples Usslful ag Tuadidnyg Cuddes

Throughout this stuacy, various techniges are proposed
and ti.ese are then descriled in encvish detcall so thst a
teacher could carry thaa out, It i3 wigse to keep the pio-
per perspective coucerning conserxvatisn practices and pro-
blams, To this end, this set of principla?s has been de-

visel,
Fach fleld study unit will terminate with & short sum~

mation of the most asplicalle principles which sheu:ld be
stressal, Ti.ese principles, wlich secem most aprpropriais

for high schioo) conservatliociats axre as follows,

Bcdl Covaszriptions General coaments = the soil factor of
land has varying cepanilities or capacities thersfore it is
up to us to &ralyze the &im total ¢f the charactearistics of
any given soll to deternire Low it ghould ba used,

£ we strike at th=2 full meaning of conservation, thas
essaniial use of any given picce of land must Lo svprais-
ed in the liylht o numerous factors such &8 (a) the in-
mediate omarx of the land (=) his noiyisor (2) the coa-

munity at large,

Principless
A, If man is to ki:iow how to use £oil wisely, he must firct

wnderstand the laporxrtant characteristics of the soil,

l, Geoloyic ervsion is a natural coustructive force
essential aud fuandaneatal to =oll lauilding,

2. £oil is formed from rocits by pihvsical, chemical,

anad biclocical processes,
3. Soils are a cociiautiosn of minervals, iiving or-

v



gandamns, orjenic pattar, water and alrx,

d4e 23 Mozt &Tils ace and mature, the layers of top-
ecil snd subsoil Lecows monas Sistinct froa tha parect wa=
terdal, Joila ciliur beraus2 of the parent raterial fron
which they ere dsrived,

S, Sua 20ils are nada elacst entirely from decoupos-~
ed plant patesial wilh varsing axunty of s0ll pasticlas,
Differenca 4n soil texture i3 dipondent upon sizae of soil
particleze, 41ls water Loloday copecity of scil s cependes
upoii size of soll particies and awount of Lwwaws ia the scil,

6. Sulls Ciffex in oolor, Gependdng on cieadstsy, win-
eral cxrpouncs, aacunt of humia and drazinasa.

7. Tiuexe i variation in availabillty of waler and
nutrients for glant growth in dilfersat scils,

L. Solls vary in elilliy LO supiort difleret kinda of
plants acd animalg, Laad 48 clezaified acooriiang to ita
carpelility.

9., Joil uwateriuls are uscaily erxoced by wing, weiar
and gravity, Soil ercaion 19 iafluarced Iy soil tize, a-
pount of water end wind, Jdeyroa of slopa of land, kind of

cover and tre so&302.

B, Cartain otiwcr luipertant wnleratandings must La a part of
manu's knowlodss 4f e i3 to use s0il wiscly.

le S6il 48 a Lasic rescurce, a fundansilal haritaye
¢f nan,

2. The welfare ¢f ti@ pecplae 13 eliccted ky the way
the lund is usad,

3. The eroaion &ad misuse of preiuctive tosacll Las

helpad to cause Liw Qissapeilands ¢f 84se natlonz. A

change 4in tha fartility of suzfaced 80i) cen camace a ahift

ia human gpopulations,
vi



4, Tertile scil was partly responsibla for the pat-
terns of development and the speed of alvancement of civi~

lization,

C, Man must recognize and understand prolbliens and teche
niques of management,

e In the use of any piece of land, all possible uses
of that land must be oconsidared and the selected use should
not elinminnte any other futurs desiratla usas, Tha charac-
teristics of each acre of land may be different and should
be studied to determine what use should be made of it,

2. Soil, water, wildlife, and vegetation are inter-

dependent,

D, Certain policies relative to goil conservation should
be established and alministerad, The reazsona £or these

policies should be made evident,
1, Wise use of land reguires cooperative planning and

administration,
2, Zoning and planning are important methods man
uses to define and adjuat himself to proper and varied

land uses,
3. A high level of 80il productivity is essential

through economic application of energy and effort to pro~
vids food, clothing, and shelter for tremendous increases

in populations,
4, In soma circles, incentive pavients and technical

assistance are wise,

Yater Conpervation:s Ceneral comments = similarxly to soll,
water is consicered an indispensable sulstanca necessary
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to life, It is important to siress the availability of
vater in some areas and ths lack ¢f it in others, T:8® ra-

vages wrouTht by water out of control is mentioned in the
£ollowing principles,

A, Csrtain unZerstandings of characteriatics of water re-
sources end thelir distribution and status sre essential,

1, Water i3 a sclf rezlonishing eand self depleting ro-
source; it ia intermittently replenished by pracipitation
and is steadily cepletald Ly evoporation into the air and
draii.ace ewzy to the sez,

2. Water tends to cling to earth narticles and to
spread thrsughout the earth materials ry cepillary action,

3., Vater {3 uneverly céistributed geojreghically and
the quantity of water in any loczlity varies from tlise
to tire,

4, Water is a very active &nd mchils resource, It is
hard to cazture and kesp where it is wanted, or to keep it
out ©f places whera it js not wanted,

S« ¥ater readily dizsolves and carrieas sway a wide
range of subatances,

6. All phases of the"watar cycle® are closely rela-
ted,

B, Understancing uzes of water and its importance to man,
1, Water is indisponsatle for plant and animsl life,
and varies with climatic coanditions.
2. Demands for water are dncroasing st a greater rate
than the rate of porulation growth,
3. In any location, the ease of water's availability
tends to influcnce the use made of it,
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4, The usefulnecas of water st any location may de~

pend importantly on how adjoining and upstream lands are
uged,

C. Variocus probleas and techniques of manajement of water
resources must be kept in mind,
1.

Control of pollution is an essentiazl aspact of
weter mnanasementc,

4s Certain land management practicss help to reduce

the £lo03 waters &nd silt that saall streams eampty into ri-
vers and lakes,

3., Transporting and storing water to meet increasing
needs recquire expariznce end manageswent tecludques,

D,

Water resource consexvation demands specific policy and
adminigstration of this policy,

l. Fscause water resources racoynize no state, coun-
ty, township or municipal bouncariea in their occurencs

and travela, it is ioportant that all units of governuent ke

given maximum opportunity for cocperating to solve mutual
manacewent probulems,

2. Good puLlic understanding of water resource prob-

leins, possikle solutions, and management are extremecly
mmrtmtc

Poigst Sonserxvebiont General comments - keeping in wmica
that foresis are actually commnities of plants and ani-
mals in which trvea are cominant menbers, it is then pose

aibla to understand why conservalion of thesa reaources
is vital,



A, Characteristics, distributisn, &nd status of fores
reacurces whiah &iould ba ircluled in the ovarall uader-
staniing of modern-iay coiascvatlon,

1, Trees despend vpon water, acil putriznts, sunlight,
and air for growti,

2, Cliaxte, sewil, and tooocrerhy influence the nature-
al raan;e & Elstritution of the Alflffarent tyoas of forest
oaanities,

J.  Agrazations of liviay things inficence the clie
rate and soll tley live i:x,

&, Porest litter, humis, and roots give forezt scils
&0 exceptional ahility to a“sood polsture and rasist eros=—
ion,

S Forests are coustantly undsrpoiny chenve, and as
they meature and are harvested or cis same species of
Flarts and enizals way ke reolaced by others,

€. The inter-relationshiips Letwean plants and animals
of forest communitics deiermine the characteristics of a
pPerticular forest,

7. Flras, Gissase, irsocts, man, ard aniaols mey be
harmZul cr Leneficisl to tlhia forcat,

€, Saoma lanis sre betrisr alzpted for the growiarg of

formein than othars,.

B, ILiportant priscisies concerniay tha uses of foreat
regsources and thelr linportance to man,

1, PForest yield wany essentizl praducts for man’s usa,

2., PMany cowmnicles are hijzhly dependant upon local
Loraste, forest industvies, eanld forest rovrextion for e-
ceo wie stability,

3. Fowrests are Lmporxtert in helnsing to protzct water-

sheds froa drougnt and f£looda,
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Ce Understandings ippovtant to retoguiziny proclass aud
teciniques of nanzyeuent,

l, Foresis can k@ nanaged to praduce a coutiauvous
supply of wood snd woold products, wildlife, water, and row-
creaticnal opportunity.

2. Fescarch is irmportant for thb Gevelopnant and Lu-
provement of forest managewent proctices and thae morke ef-
ficlent utilization of forest produocts and savioes,

D, Policies and administrative controls fur forest re-
HOUYTS,

1. Pullic use of forest land carrics an oblization of
gocd citizenship,

i, Foreat ownars have reooponsibilities ss wall as
righta in the managameat snd tse of forests under Ceuo-
cratie living,

3. Cooperation betwecn pubtlic ajenciea, private ovne-
ers, and the general publiic is necesssary in proceciing
foresta syalnst fires, dlscasss, insscts, and excessive an~

imal porulaticas,

sy "M o of Wil ifer CGueral cousaits - wildlife in-
clules all aniuals used by man for pleasure or profit, It is
intended here that somd Lasic concepts concerning willlirfe

conservation will te krocuzhit out,

A, Principles governiug characterisiics, diaztrimution, &nd
status of wildlife,
1, wWildlife is a renewatle rasource baecausa it is a-

live,
2. All wilciife nave individual, spgecific liviiy re-
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uiremenis, yet ere interdependsent with tleir total en-
viromment,

3., The cgpacity of the enviromsont to auqort a par-
ticular speciea of wildiife is liuited,

4. All species of willlilfe ere cirectly or indirectly
depenacnt on water aud plent lifs,

S5 aninels occupy and dafernd land for Lie s rea-
8018 pPeoria do,

6 Scwme wildlifa gzecies can, within limits, &dast
theus2lves to a changing envirc.uwnt, Others cannot,

7. Ceortain species of wililile may beccre extiact

wvhilae otliers may lLecoae tod aluuacant,

B, Understandings relacdve to tie uses of wlldlife &nd
their fuportance to swn,

1, Willlile im valuzl.lae, It contributes to recre-
ation end has eccramic ixmportance,

2, Funa natuaral checks oa wildlils overpopulation
hava Teen dlsturbed Ly man,

3, S gpacles of wildilifa may lecon2 haralil un-

¢exr csrtailn circumstonces.

C. ProlLlems and tecuiquas of wildlifa managemeit,

1. Cue phase cof wildlife managemant is the proper
control and manipulation of habitais by man throuzh (a)
fire, cuttiny, and spraying (L) flooling (¢) food and
cover planting (d) lakas and strean Lzprovemeat (e)
s0il conservation practices,

2., Wildlife havitat is soutines changed by man and
also by ratural forces,

3. Earvesting and asnual surplus willlifs can ke &

irportant part of manajanent.
xii



4. Artificial feeding benefits thae indivicual ani-
mal but may be poor resource managemant,

5. The understanding of food chains is basic to man=
gasmant of wildlife,

6. W¥Wildlife populations are docreased by many nature
al and man-made factors including, (a) seascaal and en-
vironmental changes (b) predation (c) discase (d)
automobiles and farm maciiinery (e) food and cover dae
ficeoncies (£) chemicals used for plant and animal cone-
trol. ‘

7, Patterns of land use dotermine the type and quan-
tity of wildlife,

D, Administration and policies used to control wildlife
rasources to sult man's neads,

1. Game and fish laws and their enforcement ara ea~
santial to ensure equal opportunity for everyone in hare
veitiny fish and gama and in preventing over harveating
of saue species snd underharvesting of others,

2, Wildlife regulations should be flexible encugh
to keep pace with changing timas, .

J. Conflicts between groups sonetimes arise concerne
irg use of land and water for wildlife purposes as opposed
to other uses,

xiii



Preparing For The F.i_Gla Trip

That which can best be learned in the out ol doors
through direct experience, dealing with native wpaterials
and life situations should there be loarnod.l Thie teacher
who can take a group out of the confines of the classroon
and conduct an orderly teaching experience in the field is
a very vaiuable person, Thers ars teachers who conduct
field trips and muke the whole experience seoem extremely
easy and stimulating., Conversely, there are teachers who
would have general bedlam as soon as their students set
foot out of doors, This is true of leaders of groups at
varying age levels, from adult groups to kindergartrners,

Azcording to a new textbook written for scicnce teach-
ers, a ¢ood field trip, like a good classroom lesson, re-
quires thoughtful preparation as wcll as enthusiasm.z Pre~
paration, therefore, is a key word., TI'xperience does give
ons considerable advantage yat if a teacher lacks experi-
ence, this does not mean he should deprive the students of
field experiences, If adequate preparation is stressad,
even beginnera can achieva success, _

Preparation need not cover days of class time, but, it
should ba thorough, The following check list contains the

1Introducti.on by L, B, Sharp to Outlors EAdsr~ation for
Aperican Youth, prepared by Julian W, #mith, American
#3sociation for Health, Physical Education, and Recreatiom,
Waghington, D, C,, 1337,

2&1 zhing Sclence Thaouch Consgrvitlsn, by Martha
Munzer, and Paul EBrandwelin, McGraw-#ill Book Co,, Inc,.,
Few York, 1960, p. 413,
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esscntial items to be covered in prspuration previous to
the actual field trip, Thia list shculd be issuad to the
studenta or at least explained point by point to them,

1.

2.

3.

5.

6.

Purpose of £ield txip: Vhy ia the class Leing ta-
ken out of doors? Eozopleas To discover thae lo-
cation of different animal habitats, 1he class is
looking for local or migrxatory bircs, The class
is interxested in the plants of a marsh or poad
&rea as a community of living things - each com-
peting and many helping one ancther, Any of thosa
suggested purposes weuld be &ppropriate, Yet t!
statoment of a definite purpose cannot be stressed
too much, Without the students beaing made aware
of an actual ressom for goiny out, the venture
could sasily deteriorate into an unfortunate situ-
ation,

When the field trip will be., Sttudents becxe ea3~-
ily uvpset wihen an unaanounced trxip is taken, WwWarn
the classes in advancs.

Where the trip will be, Students also like to
know in advance in what locule they will Le work-
ing, This takes the mystery out of fialld trip ex-
periences and contributes the factor of anticipa-
tion,

2ttire and equipmant needed, If the teachsr has
explainaed points two and three clearly theras
should be not much doubt about attire, The girla
should ko warned to wear hiking ghoss and slacks,
If waet ground 18 anticipaied, sueskers or bLoots
should be required, Equipment varies with the
trip planned but a pencil and pad should be con-
sidored standard egquijznant,

Map and arca pre-trip studys If available a top-
rephic map would supply infermation to tie stu~
dants ahout the area to lLe studied, Any slldes
the teadisr haad taxea of tle field srea ghiould bLe
shown now,
Advance reconnoitaring: Elther the tsacher or a
committes of students should survey the area to Le
visited in advance, Find out wiat is where,
Thers ia notliivg more exbarassing to an insgpere

lenced fleld trip conductor than to stuible
trhrouch unfandliar fi=zld, woods, or marszly without
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knowing wvhat to expect,

7. Advance reaear.his If the cluss is to visit a
limestone quarry in search of fossils, it would be
wise to know in sdvance what the terms limsstone
quarry and fossil mecan, It scems logical that onea
should also review fosuil formation, methods of
extraction of Zossila, some foassils oua is ept to
discover and what they lock like, etc,, In short,
onae is at a strong disadvantajze 4f he goea into
the fiesld urprepored,

8, Use pictures tha teacher can take to show some of
the things that will »e seen, Use other pictures,
from bocks perhaps, to preview typical things to
e seen, Opague proizcticn could bs useful here,

9, U=a actual specicans to ghow things to lonk for,

13, Flan & budget of tiret Will thore e eavuh tioe
to trzvel to the area undar study and back szein
without rushing? A good rule to keep in mind is
this = actuzl tims in the field should be emsl to
or grazter than the time spent traveling to and
from the area,

11, Plan for nealss This often presents a real pro-
blem, If you go to a puklic placs, where can your
group eat? How mach does it coet? May thny kring
their lunch? Could yoa have a ~ook-out? Enthusi-
asm disgprpears extreomely fast when the stomach is
Pty

12, Anticipate weather protlems ifhat happens whan
rain interrupts the field study? PFind shelter
€irat, then resume field stuacy whils under cover,
Exzve an alternate te=zching plan in mind such us a
review of things lesarned, a team quiz, ox further
éexplanation of things to be seen later,

13, Racords and sunmary: It is good policy to always
have one or two pecgle responsitla for recording
things seen and expariences encountersd, Have an~-
othex group use the data teken in the fiell for
guncnaxizing the eatira fileld trip,

i@ suygestlions to the teacher follows
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l. Enthusiasm - If anything influence=s your students,
eéspecially younusters, it i3 enlliusiasin, One must
often push himself to a cextain degrea to act a3
though he really wants to go on the field trip,
One must not be artificial about this and if he
just can not be enthusiastic, he should plan seme
activity in which he is really interested,

2, 7The trip must not e hurried, &ven 1f the teacher
i3 sure that he will not cover much of what he has
30 carefully plannaed, h3 should o slowly and help
the ztudents enjoy what they do,

3, Activity should not lag., Be quick to direct the
students attention to somsthingy new if you feel
their interest waning,

4., D2 rrepared for the uneipected, Take time to in-
vestigate a different plant or animal or unusual

rock formation etc,,

ransportation often presents a problem on field trips,
Parents can be recruited to provide czrs and drivers, and
if a quastion of liability sarises, their iadividoal insure
ance will suffice = just le sure such exists, S€chonl buses
are tha most successful means of transportation if and wien
availakle, 2All of the worries of time sciieules and safety
are put in the hands of the hus drivers, Coamsercial com-
panies mesy be used eloso and in most lustances the companies
usually will go out of theilr way to b» accomedating, Rany
trips can be taken which are easily within walking distance
of the sciicol and thus transporta-ion prchlams are elimine
ated, XNever, under aay circumstances should studunts le
ellowed to provide or locate thelr own means of tranzpore
tation on an organized field trip, To clear tha teacher of
poszible criticism one may issue (with the schocl's ap-
Proval) a form which the studentg tzke home to their par-~
ents to read and sign, This form states that the parent is
Swvare that the student is going on a school sponsored field
trip and will be gone on a certain day, &t a certain tima,



with a cextain teacher, The parent agrees to relieve thus
teacher and the school of auy responaliility beyond that cf
normal cure,

When the group arrives at the srea where ths field
tzip is to start, the teacher should always remember to ad-
just the gpeed of walking eand the distance to tha group,
The teacher should not be far in front of ths group or far
behind it, %he middle of the group is convenient and it is
als0 easy to observae the activities ¢f everyons frox this
position,

The hich school teacher who takes the time to plan
successful trips outside the classroom is amply rewarded,
One who takes his clasges cutside without much planning
will probably have a frustrating experience which may tend
to mska him content to keep his teaching restricted to the
classroom, As tiane goes on, pressure from gtudents to be
like thedr frisnds in othar classes fcrces the teachers to
spend more time &nd effort in planning activities, The
result i3 oftan a better and more effactive teachar.a

It is true that in spite of much preparstion the first
trip and certainly from time to time other trips may not
be as successful as one micht like them to bLe, Yet the
teacher must atterpt to be resourceful, unusual, versatile,
and believe in his purpose, With reasonable effort it is
quite possible that the teacher will come to find flald
trips rank highest amony hils teaching devices,

3pa Diniony Ietorstory g3 a Part of tha Ioation Zro-
gram by Robert McBarney, in Meanual Por Outloor Laboratories,
Richard L. Wecaver, Bditor, Interstate Prirters and Publishe
ers, Danrille, Illinecis, 1339, P, 33,




Tecinigues 0 Securiny student Pacticipacion

Cne of the most fregquently voiced criticiams of sci-~
encs programs in our scheols i3 the lack of wihat might b
te:med vital participation on tha part of the students.l
Ons finds adziniatration and tsachiers alikoe woidazring how
to comtat this problem, 2An analysis of tha situation ap-
pears to yeild one or two underlying causes for this lack
of studeni participsation, Lack of intarast is one facto
which often affacts students, Cecoadly thsere sezms to ke
8 fecar of being ridiculed Ly othars for teking part in the
Pro ran,

ihere are ways of sscuring craater student participa-
tion, It is with little questisn a universaliy zccepted
fact tiat the more counletely any iindivicaal entexs inio
any given activity ths morae will be his enjoymsnt and sube-
seguent knosladjs calned from that activity., I£ the abovae
is a logical ani valid assumption, it would bs true in ey
learning activity, Accoriingly, sny educational prograam
sliould le s0 structured as to includa & maximum ¢f indivis-
ual effort on tha part of the stuldsnt lnvolving a wilds va-
riety of activities ard a minimua cf lecture on the part of
the tesacler, 7his aprlises to any aje growp aind eny typa of
class,

Cne will find youngaer stulzntsd asserting thelr natuval
curiosity and eagernesa much soonzr and more fregiently
than older students, For ermw:-le, ssvenih grada sclence

1l s

Julian W. Snith, Outises Phsision I72 2oarizsan Yol
hserican Association for lcalen, Faysaical Edugestion, and
Paoreation, Washington, D, C,, 1337, p. 12.

-
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students fairly quiver with enthusiasa while tenth grade
Biology students can easily slip into an attitude of com-
placency., [ow are we to stimulste these complacent stu-~
dents? Usually a study which can be tied in directly to
human relaticnships seems to interest students more than
the igsolated study of one plant or animal's physiology.
The ameba may be interesting to some students when it is
studied solely as an example of a comnon protozoan, but,

a presentation of this same animal type (ameba) and its ef-
fects on Lumans in a diseaze such as dysentary gives raal
significance and a heightened interest 19 knowing the ameta
and its workings,

S$ix approaches for encouraging more student participa-
tion follow, At the outset the writer in no way claims tha
list to be complete or unvarisble, Doubtless there are nu~
merous other technicues egually as valid and useable, Se-
condly he again is aware that the technigues are in no way
new or original, rather it is the field teaching applica~
tion to the varied spproaches that presants the challenga
to him, It is hoped that through this study others will
find encouragment and assistance in accaﬁplishing increzs-~
ingly more and improved field teacning,

1., Pield trips: These are eapeyially good because of
the excellent opportunity of setting up coasittees td work
out details befors recordiny and organizing a final report,
Each student should have a reszponsitility even if it means
only carrying a thermometer or an animal live trap.

2. Student projectss Projaects are extremely useful
in bringing about individial work on the part of all of the
students, Thesa projects szhiould he required using one of
moderate complexity or perhars several in a semester, Pro-
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jects may range from relatively simpla leaf anl aniaal col-
lections to complex radiclogical studiea, A sciznva fair
oxr some display of projects in the springy of the year
brings about added incantive, There are saveral organiza-
tions such as Westinghouse and the MNotlonal EScience Founda-
tion, which award scholorships for exceptional science pro=-
jects. .
3, Teaching Experiences: To some tezacheérs this may
seem tO be a waste of time but actually studenis can do an
excellent job of teaching, A student may take a unit, a
topic, an animal, or plant and present the information
gleaned as a teaching experience to the class, If enouyh
preparation on tha part cf the student and some small am-
mwount ¢f teacher guidance goess into each, a high standard
of work can ke achieved, Often as a result of th:is the stu=
dent feels important and a heretofore bashful, withdrawing
student can learn to effgctively express himself, For exam-
pPle, a bioclogy student may elect to teach the reproductive
cycle of a £rog several montla hence, The student can ob-
tain several frogs and inject the female with pituitary ex-
tract, If carried cut in the fall the freg will ovulate
within several weeks and at such time the ejgs can bLe
squaezed out during tha class lacture pexiod and pricked
with a pin to start cleavage, Obviously the student pre
senting the topic will need to do a considerable anocunt of
research and woxk,

4, Student reports: Thla approach is slindlar to Stu=
dent Teaching except that the students are asked to prepars
a two or thres minute talk on sowe scientific article.



Serentifio &smrican,z Bational Geograpliec, Scliasnce NHers,
and Turt»= xﬁrwss &ll offer possirilitias for rsporta, A
Junicr Flsh School student did a roport on en article in
Sciantific rican called "ladlation and Huwaan Hatation®,
This girl *digested” tha erticle and presented it &9 tae
clasas completa with her ovm handaade charta and diagrass,
Again thae class receivel a leaming ernerience most of than
would never have gotten on tisir own, In fact provably {ow
2 tla stucdants would have bothered to read the erticle,

The prrssentation was a succoss and thers was much interest
ocn the part of the class, Aftezr she finished there was a
pexiod of fifteen or twenty winutes when questions were di-
rectad to her, Such a tecinigue proved to be a very cond
way to show studonta how they can do independent reseaxch
and thinking,

5, Settling up tsaching devicess Often a teacher is
80 busy that valuzble displays, chartas, bullastin boards and
the like never materialize, Studonts often cen and will do
& creditable job at preparing such teaching alds,

€. Work Experieaccss Work exprelences in tla form of
a shrub planting program, a pond developmont program, and
the davelopment of outdoor nature trails censtitute gnod
teaching,

zﬁ:dha;*&:,i.; drsxdsan, 2 West 45th St., bew York 36,
Rew York,

3m Jws, Guneral Diclozicel Sunply Bouse, Inc,,
8220 South Hoyne Avesue, Chlcajo 20, Illincis,
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Tests, quizzex, and threats have intentionally been o-
mitted as devicea to encoura s worea stadent participation,
The writer however i3 aware that testing when wisely used
and completaly divorced from any disciplinary or punitive

role can ba effective teaching devices and can be used to

gstinulate learning, Various of the approaciies will Le dla-

cuagsad more in detall in succeeding sections cf the paper,



Directing Individual Studies

Individual study can be defined as work in which stu-
dents are allowed a rather free hand in some aspect of sci-
entific study and research,

Individual studies may consist of projects, reports,
research, or any combination of thess, Ons of the most
common is the project study.1 For the purposes of thias
study 8 project is defined as the type of study in which
the student chooses an area or topic of special interest to
him and developes this into a meaningful class report,
These projects may include charts, demonstrations, talks,
working models, written reports, etc., Many teachers as-
sign projects as required work, Others use projects only
for those studants who indicate an interest in them, In
still other instances, proijects are used as a means of
meeting the needs of superior students, Ancther technique
which is commonly used is the research and/or experiment
type study, Research and experiment techniqﬁca includs
selecting a research type problem in which the information
sought {s not readily available to the student, The stu-
dent must then devise techniques for experimentation which
will lead to a possible sclution of the problem originally
selected, Rather than presenting a summarization of mater=
ial, as a project might be, the research-experiment tech-
nique is original problem solving work, This is usually

1unny suggestions from Turtox Leaflets, available to
teachers from: Genaral EBElologlcal Supply BHouse
8200 South Hoyne Avenue
Chicago 20, Illinois



carried out by one person and involves a great deal of or-~
ganization and scientific research, 5till another method
of encouraging individual study is that of setting up the
entire class and its course of study so that each member is
specifically assigned individual projects or research work,
This is a newar trend and will be discusaoed more fully
later., It differs from the above in that it is a class or-
vglnization technique,
Students must be guided in the individual study pro-
gram rather carefully. The student's innate eagernesa is a
boon to the teacher. But, very often, teachers are disap-
pointed with the results of their students®' long and often
not 80 well planned work, Since each student must have a
topic or project in mind he should not be held back, Lst
his wildest imagination go to work, It is much easiar to
pexre down an overambitious projact than it is to build uwp
an under developed subject. After the student has selected
a subject area, a written outline should be made, One ex-
anple of the format of such an outline follows:
Title of Kesearch Problem
Name of Student Researcharx
Anticipated Completion Data
Complete list of Materials Keadel
Katerials Needsd from School Supplies
Summary of Type of Procject Work Planned
Teacher®s Cocmmentsa
This typre of outline, which can be checked and com=-
mented on by the teacher helps the student fully visualize
and subsequently keep in mind the object of the project,
Many & hools set up an honors type program which could
be adapted to a limited number of science students. In
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this program, the student epends a specified ancunt of tima
esach week on a gpecial projact or experiment, The tinme may
be taken from study halls, lunch hours or before or after
schwol, The studant outlines tlie work he deslires to do,
This outlina is then presented to his adviscr in the sci-
enca department, The student meets the advisor from time
to tiane for conierences to discuss his work, HKidway
throcugh his experiment and st the end, le presents his work
to a faculty group at an open mesting, Later the project
can be presgented to the students'® classmates, Tihis exper-
ience allows the stusant to earn recoguition and academic
credit, COften a half semester's credit is awarded for suc-
cessful work of this type, The writer has seen students
discuss Lifferential Calculus in front of a group of sci-
ence and mathimatica teachers and do a coamendatle jSb, The
knowledya that tha judging will de done, in part, by the
faculty comuittee tends to kxecpy the student on hia toes,
The group projsct wethod as cutlined by H. Z, Saydex
is as zallma.z In this type ¢f study the students selact
a topic of Anteresst to thenm fron many offered by ths teachw
er, Thers may be fifteen or mors tepic areas from which
tha students cioooe ths one area of most Intarast to then,
Two students work easily together on this type of prokla,
Thae object of tha group type of stuly is the selection of a
proiject which will enoila the studonts to leosrn B3 ruch ge
bout their ligited problem asz poasiile., They shoeld o

2&1. %, Enyder and ¢, W, Mouser, Ti2 Yolos of Usinz
Corgepration Mo A Fotlvrting Theom For Fiohk Sohoed Blelory,
Fisharies erd Wililife, kichigan State University, Lkaast
Langing, Michigan, ppse. 2-3.




the project in such a way that the rest of the class can
hear, feel, see, operate or in some way gain, in 80 far as
is possidble, the same concepts as did those who actually
worked on the project,

In all of these students experiences, tha teacher
should be readily available to guide, to help, but not to
push, Studsnts seem to work well when there is a teacher
availadble for possible assistance., The tenptation on the
part of the teacher is scmetimes almost overwhelming to
take over and 4o for the student engaged in project work.
One must keep in mind the fact that the student, not the
teachsr needs the experienca, Gentle guidance seems to be
the key word here, The following cutline lists the impore
tart itens to be kept in mind when onsc is setting up a pro-
gram of individual study,

I S8tudents should choose their topics as soon
as possilble,

I1 students should submit an ocutline and have it
approved,

IIXI Students should announce the completion date of
their projects and be hald to this date, This
Ceadline adda a note of importance to the
projects,

After the mechod of individuzl stuy has been estadbe-
lished and the students are eware of their responsikilities,
tha teacher may then transfer this technique of learning to
field situations, Projects, either group or individval,
should be set up for work in the field., Pond studies,
Quairat woxk, ecology and habitat studies, rainfzll and
erosion surveys, food studies, plant and animal censuses,
and indivildual animal studies are just a fow possibilities
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for these field studies, Techniques and approach ahould be
understood by all students before the actual undertaking of
a' £isld project., Weatler conditions need not be a cCetersnt
factor since students may collect on fair cdays and woxrk 4in-
doors analyzing their data on stormy days.

The teacher should attempt to confer with each student
at regular intervals concerning the projress and problens
connectad with the project, experiment, or research., The
class may ke and ghould be kept up to date on each student's
progress as oiten as possible, It is assumed that mach of
this work may be done in the classroom or school buildiag
where the other classes can see it,

S8ince the class as a whole should bencfit £rom the in~
dividual's work nearly as much as the student, the indivig-
ual studants should corplete their work by offering an en~
thusiastic report to the class, Usually "gimnickxa®™ such as
lighted displays, films, color slides, recordings, and
other audio~visual alda are cnccungad.a

Use of special audio-visual aids enables the student
to present the report in an interesting fashion and is much
superior to the standard, recited, typewritten report,

morholt, Prandwein, end Joscph, ZeaZiing Didd Sl

fofjeom~agy D Soursonedt fen sia Riglouizal &
Earcourt, Breace, Bew York, 1953,




Recording and Reporting

In any field trip situation, it neems apparent that
some recoxd keeping should be dono.l Father than have the
entire class take notes as individuals, it is usually just
as beneficial to all if a few ctudents do the recording,
If the class ie Aivided into committees beforehand with
definite jobs assigned, the secretary usually falls heir to
the recording job, Ths secretary may want to have a helper
to aid in record keoping., One should not get bogged down
in the field note-~taking but some method of record keeping
should be utilized, either by individuals or by the group,
Included in this outlins are several forms which chould be
wsed in field trip reporting, both in the field and in
follow up work,

Pield work lends itself naturally to photographie re-~
cord keeping, One or two photography minded studants can
Pprovide an excellent series of photographs of the field
trip activities., These photos may be processed 4in a school
darkroom and enlarged for easy viawing or, they may be done
as partial fulfiliment of a project, Polarcid cameras are
excellent, Perhaps one or nore of the students can locate
such cameras, Plack and white fila should be used if pos-
sidle since color f£ilm {3 very expensive and difficult to
process privately,

Comnittees with chairmmen, recorders, workers, etc, work

out very well in a field stuly, Usually it helps to make

Yyorkbock for Pield Piolowv and Feology, Allen Benton
and ¥William Werner, Eurgess Publishing Co,, Minreapolis,

mrm.‘ 1957‘ 9;)‘. 49. 50.
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clear that the entire committee will receive a grada on
their work and therefore all should work ecually harad,
Most often this is successful, There are many ways of ef-
ficiently reporting back informetion, Photographs which
sare largye enough to see readily axe one way. I have seen
movia films which students muke of the field experiences,
Thase ara good, but, they are also expensive, Tspe record-
ings of field sounds may bs utilized by sume groups, 7The
reporting may be done only Ly the chainnan as a swumaary of
everyona's work, or each committee member may report sepa-
rately. This latter method seems to be the most logical
end fair,

knother effective method of reporting on field trip
experiences 1s to have one camittee held responsible for
reviewing &xd later leading the rest of the class on a
similar field trip, 2fter the teacher has spent all the
time possidble in the field, a coamittes may lead the review
by taking the class back to the particular area studied,
Then the comnittee may take sections of tha class and test
them with fiecld questions or just lead the class in a gen-
eral review, The teacher simply cbserves and participates
as little as possible, The selecteld review cxmpitteg than
receives a grade based on how well they carry out the re-
view,

The teacher may decide that it is more advantagous to
have students sumnarize the findings of the field trzip
right on the spot, in an informal gathering.2 This ia a

zmae-’m;i Echznog Thxouih Congsrvatlon, Martha Munzer
and Paul Brandwein, McGraw-iilll Dooic Co,, bew ¥York, 1960,

P‘ 74.
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aqood way to tia together information and to i-licate defie
cienciss in the information which should ke gathereld before
the stucents leave the f£ield.

I# stulent leadess are to be used on the fisld trip,
they sust prepare for the tiip in advance, It is cood to
allow ths studant to become a "minor authority® on scma
aspect of study which is to be covered during the trip.
The entirs class may benafit Ly reading and studying in ad-
vance of the trip., Somz lesadars allow their students to
take reference cards, prepared in advance, into the field.
An outline sheaet consisting of gimple, help questions or a
guide or outline of things to look for may help in re-
cording and reporting back information, Student recorders
mey be arpointed prior to the trip, One of their functions
ghould be that of writing down all unanswersd gquestions
along the way, Thess may later be used by the class £or
ms.aa,rch.a

Pny of these foregoing methods should be more inter-
esting and effeciive than just having individuels report,
in the classroom, whit was heard and seen,

Cne sliculd strive for the unusual in class reports,

It i3 also important to rexsember that accurate and complete
records mast ba taken for gnod reports to be made,

3&134 Txizs, A BEanlouk fSor lesdicrs, Y¥ichigan Departe
ment of Conservation, Lausing, kich,, 1955, p. 17,
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FPisld Trip Summary Sheet

Nanmes Date:
Locations Time spent:
Weather: Tanpe

Sumzry of work done on fleld trip, things seen and/ox
collacted, follow-up study,




Caanittee Chairrman's Workaheet

Chairman's hames

Maberss

Recordars

Equipment needed:

Work done todays

Date:s

Equiptent gatherers:

D ————



~2la

Final Field Report (to be handed in)

Name:s Clage: Dates

Location of RArea Studied:

Concepts Learned or Cbaserved:

Sumnary of Your Field Works

Questions For Future Field Trips:

Teacher's Remarkas:



Record Sheet

Kames Lates
Weather: Temp. s
Times Clas3ss

Species seen or collected Rumber and place

Day Lily abundant, roadsice
Maple street

Bullfrog several, Miller's pond

Noxrway Maple Leaves abundant, school lawn

Unknown ¥aple Leaves acarca, school lawn

Mayfly lacva common, Brown's creek




Techniques of Collecting and Identifying

In any study of living things, a collection of the i-
tems to be studied is desizelle. Many teachers will spend
weeks descridbing the physiology of plants and assign many
chapters of reading on the subject., 7Then wvhen saztisty has
bean reached, the teacher launches into a descriptive~lec-
ture of animal physiology.

Presented here are several mathods of identification
and collection which can add considsrable interest to any
science course, Soms general remarks on collectinjs

Txy to impr=ss the students that they ars making
their collections to facilitate their learning, There are
proper ways to collect; one does not rip leaves off trees
willy-nilly nor does one pick all pretty wild flowers,
§tudants should collect ounly what they need and no more,

Familiarize them with fsderal and state laws re-
garding collecting priviliges. As an example, at the end
of this outline is included a partial list of protected
wild flowvers.

Now we shall consider keys, Many teachers think of
taxonomic keys as entirely too difficulty This may be due to
renenberences of detailed and complets keys used in college,
The keys presented hare as exanples are daaigned to be used
by any thinkinz studant. Thay are simple in mechanics,
phraseology, and as a result, are far from complete, If
your stulents are ready and you want them to use detailed
taxoncmic keys, many are available, Try to impress upon
the student that keys are used to yglock soumsthing, an un-
known plant or animal in this case,

In the following pages tachnicgues useful in ccllecting

23~
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a particular type of plant or animal are outlined., Your
students will surprise you with their interests their col-
lecting and collections will improve snd become more mean-

‘Mf\llo

Hoy To Make
A
Leaf Collection

If one is going to make a collection, don't waste time
and effort by just putting things together haphéznrdly. Do
8 good job by having a definite pattern and order, It will
be worth keeping for this course and for future use,

Eiep 1 Collect leaves early, choosing only the perfect
ones, lesves which are turnixiy color add interest to the
book, Gather at least two wiple lgaves of most kinds,

It is wise to take a magazine or cld book when cellect-
ing, By placing leaves in it immediately, any curling due
to wilting, can be stopped, Some leaves curl as soon as
they are picked.,

gtep & Processing Leaves, Leaves should be processed as
soon after gathering as pbulbh. The following steps will
give a good leaf mount,
1. Place the leaf between two pileces of wax paper,
{bread wrappers ars very good for this)
2. Place a piece of newspaper over this,

3. Press the leaf with a slightly werm ircen, KST HOT,
until the wax has meited off the paper onto the
leaf. The newspaper should keep the wax off the
iron,
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4., Place the leaf on the mounting or scrapbook paje
and press again with the warm iron, The leaf
should be naxt to the pagye and a piecs of waxk pa-
por over the lcaf with the iron picieccted with a
piece of newspaper again, This melts the wax on the
side of the leaf next to the page and vhen it cools
the wax will hold thie leaf in place,

S. Allow the leaf to ¢ool thoroughly,

€. ¥Waxed leaves will last a long time if the wax ia
not broken or cracked oven, The wax preserves

them, Therefore tiie peyes should be handeled
carefully from now on,

7. 28 an added protection crne could give the leaves
several coats of white shellac, (It shoulld be
noted however that any preparation applied to a
leaf will alter the true texturxe cheractexistics,)

8., lLarga leaves may be folded to fit the page,

Step 3 Arranging the leaves cn the page, Here are some

rules to make the collection have eye appeal &nd less monot-
ony [

1, Ea sure the two leaves mounted are good and that
crie shows the under side or the back of the lsoaf
and the other shows the front, This is important

since somes leaves are recogniged hy their under
tides or &ull side,

2. In the case of smaller leaves one may wish to show
a yroup of leaves as they &re on ths tree, with
the tip of the branch attached, This adds socne
interest to the collection,

3. Arrange the leaves differently on each paze so
there is no mountony. Flace them as if they were
falling from the tree oOn sowa pajes, elanting on

others, and so on, Usze originality in getting eve
apreal,

4. Wwost mounting samall leaves it may bz batter to
have more than two ¢f a kind on the paga 30 that
the page will be filled but not crowidsd, Zach
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page should appear to have the same amount on it,

£tap 4 Labeling and describing leaves, It is a sign of
good work when tha collection is properly described,

1. Place ladels in the lower right hand corner of
the page having the mounted leaves,

2. Write a complete cescription of the leaves as they
were when collacteds iaclude -~ color, sise (in

inches), place (town, stats, backyard, ete,), num=
ber of leaflets, etc,.

S5tep 5 Putting the lecaves in order, Sort leavea according
to the following clagram when assembling the mounted leaves,
This will put the collection in a systematic oxder,

I Simple Leaves (laving only one blade)
A Entire

Oval slizpe
smooth
serrata It is important to realize
douvkle that it is not recessary to

Ovate have a leaf like each of these
suwooth listaedq,
serxate
doukle

Heart This is merely the way
sncoth or the order in which
sexxule they should appear if

double all wera present,
Celtold

smooth
serrate Those collected will
double Lave to be in this oxuer,
Spatulate
smocth
aerrates
doulle
Crlong
eneoth
serrate
doukle
B ILate
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Ovz) or Culony rate, Haart, or Dsltodiad
snooth snooth
sorrate serrate
double doulle

Il Compound Leaves (ilaving more than one blace)
A Thoss Lavicy lewllets coring from a common joining
to the stem of the leaf,

B Thosa having leaflets coming off the stom opposite
one ancther like rungs on a laddex,

IIT Cone-Peariny (these ax: the Fvergreus)
Pines

Spruce

Pir

Hemlook

Tamarack

Cedurx

Ornamental

QUEUOmY



fiow To Nake A Twig Collaction

Twize are best collected in the winter tinme after they
have shied their cuanbersome leaves, One will neei a pair of
pruning shears or a sharp jacinife to cut the twics, Do
not collsct from somscone's prive ernamantal shrud ox ate
tempt to take a six~foot length of branch, Ripping off
branches fxom a tree or shrub does tham conaiderable and
somotimes deathly Cdeanare, Even along roadsises and in
f2irly cpen pleces, try to tzke a twiy from some concealed
placa on the plant 80 the scar will not show, Care must o
taken in selecting a twig so that a #ix inca cutiing of a
tip twig La chosen, This cutiing should be selected ss an
average tip twiy of the plant, 5123 will then offar some
cilve a3 to what the twig is, ,

Aftexr the twive have been collacted and fdentified,
they should be mounted in a uniform and neat manner, Ine
formetion should be given as to location, (town in which the
twig i8 found and state), size of trea or shrub, and namwm
of plunt, The twigs aay be mounted on carxdsoard, poatar
paper, or in cigar boxes, Twigs may ba varnished or shel-
lacked to presexvi then, XAgain it should be noted that the
shellac will alter the natural texture, Remeslter, if a
collection is worth doing, oue should take the tims to do
it neatly and accurately,



Collecting Froys and Toads

Thera are few generaul statoments thet can ke mede con-
carning the collecting of froys and toads, OCne should re=-
member hovever, that some frogs ere protected ky law, Bo-
cauta Of the great variety of habitats, one may coms acrozs
frocs and toads practically anywhere, Many peodle tuink
that these amphibians will always e found in or near water,
(n the ccoatrary, many frojs and toada gre found milas from
ametic habitats, Ons doesz not "sneak® up on a £fro3 or
toad a3 thelr eyes are perched on top of their heads and
they seo alnoat as well to the rear as they &0 forwarda,
Therefore, if a hand is put in front of the freg he will
hop forward into it, esince he has ro reverse., Unlike other
specinens which may be pressed or preserved in one fecahion
or another, w#® run into difficulty with frots and toads,

Ia the intercst of comgsrvation and hunaneness, why collact
thene avhiblians? Live specimens may be takan back to tha
claza to te {dentified ani perhepns drawn oxr photographed,
This would te one cood way of keeping a record, Perhaps
the clsss may want to keep & terrarium with sooe frogys in
it 21} winter, but be sure that there is an excape prosf
place for the conllection, If one epprozimates their natur-
al environmant as much as posasilble, they should live and
renain healthy. A very nice project for ona or szveral stu-
dants would be the following., Set up a vacant cormner of the
classroom or ar<v:her roon (Perhaps a storaye roos) with a
farnced in area, (usa chicken wire about four feet by six
feet,) Construct a metal or weoion pzn which will serve as
the floor and which will hold enoush water te insure Smump-

ness at all tinws, This sihouid be mada to form a slope from



four inches down to the floor level, Fill thls frog pen in
with loasrty #0il on a pekltle and charcoal base, Add a large
pool or pan for the swimning srea, and any living plants
that will survive the activity of the inhabitants., &ny

£roq or toald is a fussy eater and usually will not eat by
himself unless the food is alive and moving. If such food
{3 not posaible, each arimal will have to be fed indivituale
ly using grubs or worna, |



Collecting Turtlea

Turtles are often found at the ecdges of wet places
such as bogs, ponds, rivers, and swamps, Tasy like to sun
thenselves on coffshore logs and rocks. Ona should look for
Jand turtles in cpen woods, edges of filelds, garderns, and
abandoned pastures, ESea turtles are most often se2n in the
spring when they are moving around looking for a place to
lay their eggs. They are also often to Le seen after a
rain, In the internse heat of sumer, they usually will go
into retirement (aestivation), 1Ia early fall, the turtles
are on the move again and readily seen, Many types of tur-
tles ares kept as pets, Exarples of such pets ars ths Mzp,
Painted, Red-eared, Snapping (This animal will attack one),
¥Woo4, and Box turtles, Somne states fordid the capturing
and keeping of willd turtles, Check the state and federazl
laws before collecting, 1f ona collects turtlas and wants
to keep tham as pets, the following suggestions may be help-
a1, The diet of a young turtle should include finely chiop-
ped raw meat, fish, worms, and occasional gresns, Add a
drop of vitamins or a pinch of bone msal at least onca a
week, Provide some water in tha container so that the tur-
tle mzy swinm or eat under water as some turtles have to do,
but do not let the water gat &irty., Keep the container
warm, even at night (75 to 80 degrees), Lo not paint a
turtle’s rack as the scetles will be cdeformed, If a turtla
is bought which has been painted, scrape off the paint,



Thae Quadrats An 2pproach To The Study Of Ecoloay

Ecolegy may be dafined as the stuldy of tha relations of
organisns or groups of organiams to thelrx surroundings eor
envirorment, The quadrat, or self contained ecology stuly,
has Leen found to be one gnod answer to the problem of how
to study thresa rolationstips, A quairat is a stzied out,
measured pieca of land, ita sizs dopendiny on the planta aad
animals being studied ia it, Por high school students, a
mana;eable cuadist size 13 2 x 2 fest, This is most earily
and thoroucghily coversd in the anount of tima svailabla to
most high school clesses, Oncs the boundzrias of this ciad-
rat are determined, the idea is to chserve ond record as
many living erganisus in it as possibla, This record will
then be comgared with other, different guadrmti and a com-
parizon can be worksd out, From these obsexvations, varie
ous coasarvation princiniess can e taught, Some of theasa are
the conzeptss that spocific kiads cf land support snecific
kins of 1lifa, that erosion can ba starteld or tirmarted by
man*s effect on thess areas, that in any area other than
thosa that man seldom Or never £requonts, man has a great
influence on tha nature and conlition of tha livingy forms,
that cultivation or landacaping does dramaticall? effact
living organisms, that soll i3 produced Dy minute organisus
which are neceszsary for 8ll life,

Slany 8:hi00l3 will ba fortunata endush td be loaated
near goveral contrasting plant successisazl] eteges, Suce
cessional staces are those arsas which are undergoing
changes in tyzes and nurbers of plants and anliaazls, Thesa
succeasional stagss continvue until a point s reachied whierw

no further change i3 pozsikle in that particular area, en-

«32~



P kI

vironment, soil type and climate, 7This ias called the cli-
sax stage and will remain as such until altered by man or
nature in the form of fire, erosion, floods, and the like.

The prisary purpose of this study is to set up appro-
priately sized quadrats for the major stages of plant suc-
cassion, Some of these are called, the pioneer weed stage ~
the first plants to grow on bare soilp the shrub stage =~
small clusters of woody plants with several stems to a clu-
stex rather than one main trunk as in a tree; temporary
tres stage - mads up of small trees (saplings); climax for-
ui stage ~ the ultimate growth in that area, usually made
up of mature growth which was once the previously mentioned
saplings,

The field work in these variocus stages may be carried
out as follows:s weed stage ~ list weed which might be founa
in the area under study. These might be grasses, sedges,
many annual snd perennial wild flowers such as Cueen Aam;l
lace, Day Lily, Yarrow, Wild Phlox, Butterfly Weeaq, mutio.
Buttercup, etc, These are oasio‘st found along a roadside.
I1f soil of a roadside has been recently disturked these
plants will be among the first to pioneer, After this
area is located and the quadrats are measured out, the stu~
dents should collect any specimens they are unazble to iden-
tify in the field and return these to the classroom for fur-
ther study. A s0il analysis may be made, This should con-
sist of a soll profile, acidity test, temperature, and
composition, These techniques will be discussed in detail
in later chapters,

The shrub stage is characterized by low growing plants,
intermediate in size detween the wealds and the saplings,
These might be found on a roadside or on the fringe of a
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woodlot, Stag-hormn sunac is a typical representative here
along with pines, cedar, and other conifers. In this area,
sfter the quadrats have been set up, students may collect
sanples for later analysis, analyse the soil as above, and
map or record in some fashion the proximity of this area
to a forest or weedy area,

The temporary tree stage is characterized by the ssp~-
1ings eof what may bdecome the climax forest stage of this
area. Depending on the climate and the region of the coun-
try., these saplings may be apecies of maple, oaks, ash,
hidkories, or poplars plus octhers, This does not necessar-
ily mean that all of these will remain into the climax stage.
Competition among these will undoubtedly eliminate some alto-
gether, After the students have established their quadrats
in the temporary tree stage, they should count the number
of species represented and record this number for future
reference, They might estimate how much effect the shadow
that each sapling casts has on the undergrowth, Again, a
soil analysis should be made, A temperature is likely to
vary from the top of the saplings down to their base and
then to the region under the canopy. Therefore, all team-
peratures should be taken at the sazw level at each check=-
ing station,

The climax tree stage is characterized by mature
standa of trees which have developed from some of the sap~
lings present in the temporary tree stage., E&ince the ore
ganisms under study here are larger than the previous onaes,
it is advisable to enlarge the quadrat size to get a more
representative sanmpling of organisms, A 10 x 10 foot size
is usually adequate. Students should carry out a soil
analysis and then examine any stumps in tlie area to deter=-
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mine age, Studsnts should de advised to determine which
species of trees are present and vhich of these represent
the climax,

In several indoor sessions one can cover what might
be found in these qpudrats.l List the small mammals, in~
sects, reptiles, arthropods, birds, etc., that might live
with one znother in thess quadrata. This, of course, could
bring out a detailed study of the life cycles, interdepen=-
dence of organisas, and, in short, the whole idea of what
ecology means, This material is recorded as it is collected
and lat=r mey be duplicated for class use,

Yhen the first field trip is taken to estahlish the
quadrets, the students could make good use of their time Ly
recording thelr observations on data sheets previously pre-
parsd, (axample on last page of the chayter)

Mot only are students looking for actual sightings of
organisms but also for cluss indicating their presence,
These clues may be in the form of gnawings, traks, drop-
pings, dust baths, nests, etc,

Every rainy day might be spent in analyzing what has
bean ohbserved and collected, Food chiains might be deter-
mined for various animals in the quadrats., This ia also an
opportunity to learn the mechanics of taxonomic keys., Storm=-
y days are also useful for discussing wiat the next quadrat
will be. By using the weather to advantage, the students
may have three or four days in tha field at a time and one
or two days in the clasaroom,

lBenton and Werner, ¥orkbook for Fleld Zlelogy and
Burgess Publishing Company, Kinneapolls, Minn,,
1937,
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There is a definite slortage of teacher referesnce
material in this area of quaidrat studiss, Much hLas been
written on this subject but little of this peoms directly
applicadble to a high achocl tiology clacs situation or any
othey science teaching situation, 1%erefc£c, one may have
to rely upcon many sources for information, The teacher
will have to do much rearching of the literature to find
really useful nater1a1.2'3 the information presented here
is only intended to be a stimulant to rada teachers aware
of what could be done with scme effort on their part,

2mrholt. Brandwein, Joseph, A Sourgebook tor ths Bip-

dogicel Sglepcer, RHarcourt, Brace and Company, New York, 1953,

3Bentan and Werner, op, git.
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Patterns of Woodlot Quadrats

group III runs group I runs group IV runs
quadrats NW-SE quadrats N-S quadrats NE-SW

group II
runs
quadrats
W-E

®ey

Mature Tree O

Saplings 0%,

Slough %
N
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L o Soils Fiald Trip
N
P very Cefinite advertage erists in scils field trips
over vuricus other types of trips. ©uch a trip does not
have to be to a fer avay placa since scil ig shurdant on
2ll sides of almost ary schocl, end & chiort trip into the
country will add epprecially to the typo and cuzality ¢f the
gtucy tral can ba corried on.
There are oustidn tasic fachs that should ke port of
the woerstending of any stulent cf rlclogy, Sfuck might g
Lbroadly groujed vrdar the followings
I, Soanm oif tha leszsz clvicus relaticns of soll to
1ife,
2e Soil=watex voiations,
3. Physical chzrzcteristica of aoil.

4, Facts about tha soil proflle,

5. Relative alkalinity and ecidity as related to
plant growth and avallability of certain plant
petrisnts,

Life in the soil:

hsice froa the fact that scil is the bauis of ell
life, it is composed, st least pertialiy, of liviug orgun=-
isns and gerivea certairn nutrient factors fxom biologic acs
tion of theze organisms, %o bhe sure, W:ny of thesa oryans
igs are microscople in sice and to 8es them one would be
roquirad to employ highly specialized cultural cechalquas,
However, many forms would Le visidle to the naked eye, Ac~
cordingly, omo might take a twelve inch cube of soil frem
the gurfaca and examine it for living organisms. The soil
might b3 subjected to the following:

1, Picking apart

~30~



3. water

to sort out and drive eut any living organisme it might

eontain, A systematic categorizing of the varied forms a~
long with an analysis of iheir functions in the seil should
be made, v '

Soil and Water relations

Certain sclis will permit water te infiltrate rather
rapidly, others less rxapidly, A series of tests can e
made in the following manner, Select several tin cans and
cut cut both the tops and thea bottoms, Caution should be
taken to select cans of egual size, Select sites &s men-
tioned below and work the cans one half to three~cuarters
of an inch into the ground again meking sure in each case
that the can i3 forced into the ground the same distance,
Care should also be tzken not to disturb thae ground any
more than is absolutely necessary. Then pour a measured
amount of water in each can and record the time it takes
for all the water to enter the soil. Test the following
s0il areass (Ses Diagram #%)

1, Cultivated field

2, Urplowed fercs row

3. Road wey or cenuvded playyround

4, Garden

S. Lawn

G. I3 wide m variety of scil types as is avail-
sble,

A test for alisorbing proverties of soilss
Materialss

Glass beakers
Muck soil
Sandy g0il
silty soil
Clay soil
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Loam soil
Ctliera

Fill the reapective lezkers to within orne half an inch
of the top with scils to be tested, Put only one type of
woil into a beaker, With the aid of a graduated rylinder
poixt as mach water into the respective soll as the soil and
container will take, Refill the graduated cvlindsr each
tima and measure the amount the respective soils will ub-
sorb, '

A test to show water is mors or lesa continuously car=
rying woil particleas

Materialss
Cuart mayonaise jaras
Collect samples of water from various streams,
Allow the water to stand for twenty four hours and compare
the reapective amounts of selinents,

A test to show the bah-like explosive action of the

raindrop,
Vateriale:s

3-5 wooden stakes three feet loung
3-8 pieces 0f whita cardboard four by thiriy
inchaes long

Trive thae s<akes in the following plances:

A heavily sodel lot

A sparsely soded lot

An a&rea of bere soil but uot recanily tiliag
in area ¢f hara soil recently tilled,

Paatan a girip of caroard to each stakae, NMNtor
a rain or a aimilated rain, ohserve the respectiva helghts
of meoil spot stains on the various caxds,
A test ¢¢ dotearmine s0il) particle size:
Materials:

Cuart mayoraise jor
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P111 the jar two thirds full of water., Pour in

soil until the jar is almost full, Let the jar stand until

the scil settles, Put white paper behind the jar and mark

off the layers of settled out soil, Ciagram this,
diagraa II)

(see

A test to determinsg the effect of orzanic matter on
soils

Materials:

Two wide mouthed glasa jars

T™wo snall baskets of ore-guarter inch herdware
Cloth

Collect lumps ©f soil just under sod from a nature
al sod fence corner and a cultivated field that has been
farmad heavily. The lumns should be egj-sized. Flace the
804l lunps 4in basgkets and lower these into ths jara of wa-
ter. Watch cleosely and noticae what happens,

Teat to compars the water holding ability of differx-
ent soils:

Materialas

Two old-fashioned lawp chimneys
Two suell cloth sguares
Two cne-quart mason jars

Tie the cloth square over the top of each chianay,
invert them and £111 them about two~thirds full of soil,
Gre 891l typs should come from a fisld or garden that has
been cultivated for saveral yerrs and lacks orjanic matter,
The other soil should come from a well managsd fiel3 where
grasses and legumes have besn grown. Ba sura the soils are
equally dry. Place the chimnmeys in the mason jars., Pour a
pint of water in each chimney. Kote how long it takes the
water to begin to drip into the jars, Eow much water comnoes

through each scil and how long the water continues to drip
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in each soil should be notel, (sSce diajram IXX)
Test to show how crop cover affects soil losst
Materialas:s

Two small boxes sixtean by twelva by four in-
ches deep, Tnese r2y e usad for cther active
ities and s0 are worth making and keeping on
hand, Make tha boxes watertisht vy lining
with plastic (such as garment bajys), At one
end of each box cut a V-notch one to one and a
Lalf inches dcep and f£it with a tin spout to
draw rin-off water 1:to a container,

T+o flowar sprinklers
Two halfegallcn wide mouthed jars
Two sticks cf wood one dnch thick
Cut a piece of 804 from a pasture or lawn and fit
it into one of the boxes, Trim the grass &own to one inch
thickriess since thias is easier to handle, Fill the other
box with the szme tyye of soil but without the grazss. Set
the loves on a tsble and propy the sticks under one end to
givas tiie boxaa slope., Put tihe gpout ends over tha jara,
P11l the two sprinklers with water and pour it ovar the
boxas at the same time, Pour steadily and at the samse rate
for both boxes, BERold the sprinklexs 2t the sams height Jor
each box, (Sse dlagram IV)
Test to determine how mulch prevents s2il losss
¥aterialss ,
Eane boxes as used in the preceding tesc,

Fill the boxes with the sawxe kind of &vil, Flace
then on a tadble as bhefore with stichs underneath to give
them slope, Cover cne box with a thin laver of straw,
grazs, wood shavincs or sawdust, hut leave the other box
bare, 3Sprinkle water on koth boxea using the same anount
of water and pouring each at the samwe rate and from the

saws helight, N t~ how fost and how much water runs off into
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each jar,
Comparison of scils by growing plaants in tham:
Materials:

Clay flowerpots
Lima bean seadls
Cotton

Obtain topsoil from an old fence corner, a pasturs
that has never been plowed, etc,., Fill one flowerpot with
this soil, Fill the ramaining pots with soil from an erdd-
ed hillside, subsoll from a depth of threa to funr feet, a=~
nother samnple or two takan from arezs in your corvauniiy
such as an old lake Led or a woodlland, Plant a fewv beans
in each pot, about three or four, Soaking the beans over-
night hastens germination, FKeep the pots watersd and place
then where they will be warm and will receive some sunsiine,
At the same time plant three or four emans in moist cottcon
in another pot, Compare the rate of growth for saveral
weeks, Keep a record of how fast the bezns in each pot
groow and how each plant locks, Conpara these beans with
the ones grown in cotton,

Teating and altsering alkalinity and acidity of soll,
$0il may be tested in the fileld by plazing a snsll peice
of 1 tape in moist solil and noting the cenlor change,

Materialss

T £lowar pota
Mortar and pastle
Scil from a heavily erovded bask

Pill the pots with soil, Kix eqal guantitiea of
awonian nitrete or atnaonium swklfate and superphog hiate.
(as much as can bs hezped on a cime of each), €Crind the
fertilizer ingredianta togetlhiar in the mortar wsing the
pestle, Grind until the partlcles ace fine, Mix this with
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soil of ore pot (Thias is the alkalins scil now), The other
pot of soll remains acidic, Plant en equal nun‘er of to-
mato, bean Or corn seeds in each pot, Observe the growth
rate of each. Thin the plants to facilitate growth, Watch
the growth for several wesks,



Summary

Many of the principles suggested at the beginning of
this paper are directly applicable to the field studies
discussed in this chapter, The field studies and the
relevant principles which should be taught are as follows,

Life in the soil - illustrateas principles A-3, A-3, -2,

804l ard water reletions = Principles A-5, A6, A-7, A-9,
B~3,

Water carrying soil particles - water conservation princie
pl‘ A=-5,

Raindrop action on soil -~ principle A-2, C-2 (watar cone-
sexrvation)

Soil particle size - soil conservation principles A-),
A‘-‘. A"s.

Effect of organic matter on s0il - principles A~3, A-5, A-G,

How crop cover effacts soil loss - principles A-7, A-9,
8.3. C-z, D"'l‘ D'—zl

Carparison of soils Ly growing plante in them = principles
5"5, A"" 0 A‘a.

Teating and altering slkalinity and acidity of scil -
Principles A-2, A-4, A-5, 2-6, R-2, B-3, B-4, C-1, D=2,
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A 8tudy of Bird Nests

Many and varied types of studies Lhave beeun made of
birds in this country, Recently field identification has
oome to the fore as a most pepular method of bird study.
Many good field guides have been written to assist the or-
nithologist,

One kird stuldy activity which 4s not go comucn but
still informative, intercating and fun is nest study, Stue
dents can learn mavny things alout the owrers of the resgts
if thoy conduct individuzl or class olacrvaticns of tha
bird at the nest,

Ona may learn frum those nest observaticns, £ood, en-
viroument, reproductive and migratory haidts of birds, o
nests should be collected until it is certain they are no
longer in use, Since birds will use the sane site but not
the same nhest, year sfier ygar, thers should ba no concern
sbout takingy the tird*s nest in the fall of tlse year,
Technically a neat is not a hm.l

The acooaparying nest key will serve &s a guide in lo-
cating studving, aud eventually taking bird nesis. Once
the nests lLiava been collocteld, they may be arranged and
disglaysd in tha classroom and further studies may Le mala
of the occupants of each nest,

To facilitate the stuly, students shivuld have a small
pociket ruler for measuriag the depith and widih of the nests
and & bag or some othor contalnsy for carryingy the nests se-

1@. W, Mouser, Fgy b0 Eird Yists, Departonent of Fishe
eries and Wildlife, Michigan State University, East Lane
sing, Michisan,
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curely, This container should ideally ba mude of polysthy-
lene plastic 8o that any mites from the nests would be trap-
ped in the bag and not in the collectoxrs pocket,

Tha season for olsarving bird neasta 43 from the midlle
of 2pril to the middle of August, The best time for collec-
ting nests 4is in the early f£all mornths, ToO locate nests
search throuch hushes &nd trees where birds are known to
be, A great majority of species rest in bushes and treas
not far from the ground, A nest in the thick bush is Gifrfi-
cult to ses and birds will intentionclly build nests where
the bush i3 the thickes: and where leaves conceal it, Ci-
ten if the student can got insile a circle of bushes on hias
hands and kness ard lock out, the nests ere more reacily
aeen.z Thus w2 can see, nest loceting is conasiderakbly more
alfficult than simple £field oksarvation, Ground naste are
more di1fficunlet to locate bherause they ara concsaled in
grass and weeds or at the razes of thick Lusnes,

Bircs, such as tha bebolirk, that nest in tia thick
grasa of the peatows are particularly misleading, They
will often flush well ghezd of the nest~huntar and when wa
look in the spot where the bird eppeared, wa find ro nest,
Actually this tyve 6f bird rune unler cover for a considur=
able distance in order to dvww ua avay froa the nest, A
good way to locate these nests is to have two peosple walk-
ing in parallel paths to each other, a considerable cistanos
/part, drayging a rops between them.s WVhen the bird flies,
tha nazi is probally at tiwe swae Or near tha spot,

2 3arthur A, Allen, Tog Brok of Pird Life, D. Van Eose
trand Co,, Inc,, New York, 1554,






Tzee nests are often more difficult to sas bacause of
heavy foliage. Once the stulents recome better acquainted
with the nasting hzbits of a particular species, they can
go almost directly to the restiny szite, Soma birds holp us
locetae thair rast by ¢he noise fhat the young make as they
ave fald, Many birds will lezd us to the neata and their
young if we watch from a distance, Other birdis try many
methods of diverting people from the nesting cite. The
killdear is famous for this with its "broken wing® act,

¥hen the rests are located, &nd are still occupled wa
are forbid2en by law to collect them gt that time, Yet
this is an ideal situation unéer which to study them., 1In
stulyiay nezts, the Lest work can be done by the use of a
blinad in whiich the okserver stays.é Birds soon hecome ac-
customed to a blind and as longy as theres is no movemant,
they will be content, When photograshy is the main objec-
tive, the »lind is ideal, Blinds are bulky and often hard
to carry along with the other egquipment but very worth whils,
The blind ecan be any sort of concealment, A small tent,

a thidk naas of brush, an old sturp or even a thick clump
of cattails stuck up in tha marsh, Chlicken wire stuffed
with leaves &nd rranches is lisht and can be bent into

3 In studying tha nests, one £inil suggestion ia

any shape,
nselad, Students should at all times sit still end cuiet

or 1f movenant is necessary, it ghould be very slow, Birds
are naturzl acting if they are nct disturbed end they will

even adjust to a strange locking monster such s a blind,

4:5011n 5. Pettingill Jr., A Lidoratory and Fisld Fooe
L) ©F Cxndihslooy, Burgeas P\mla.shx.ng Co., Minneapolis,
m.' 1#50.
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Birds will not toleratas a great deal of confusion around
their nests, If there is noise and confusion they become
excited, upset and act anything but natursl or they may
even desert the nast,

After a blind has been constructed, one may usa this
as A means for closae cbservation of the birds, A photogra-
phic stuldy is ideal hers and same little time muist be spent
on conditioning the birds to the camera, HRem mber, the
blind may be only a matter of severzl feet sway from the
bird's neat., In tzking still pictures, aim the camera at
the nest, through the opening in the wall ol the blind, and
after the bird has settled on tlie neast, click the camera
shuttsr, Do this &s msny tines as necded go tha bLird will
be conditioned to the ¢lick of the shutter., Eventuslly the
bird will not be startled, Then put film in the camera and
taxe pictures, A wovie cenera usually produces nore noise
than a still camera but the procedure is the same, Run an
eipty camera hear the bird until it is conditioned to the
noise mnd then use the actual {ila,

The Llind is ideal for countling numbers of brocd, Ob=-
serving feeding, nest preparation, growth ¢f ofispring etc,
Muke sufficient use of the blind, Huch first hand infor=
mation will be collected,

Some study activities arcs

1, Bulletin Loarxd or peg board éiesplays of nasts,
Photographs and magazine articles such as "Nature" end
"Kational Geograplhic® mazy be useful hera,

2. Have pupils list birds who live and nost ins open
flolde, thicketa, hed&scs, wood:, marshes, on the cround,
high up in trees, in holesa ian dead deceyed linhs or trunks,

and in mon-ewnde styructures,



3. Construction of bird houses to study nesting ac-
tivitiea of some couwson birds, (See zzeouprnylng charts).

4. izt er many different nest construction materials
&5 poazibla,

S. List of Lirds which 4o not bulld rests but either
"borrow® nests or vse nore st all.

Thea accoupronying c!mrts $1luztratos some of the birds
that micht be studied in a nest box situstion, Tharefora,
dmenziocns are included,

had £iz3 Beioas done Qf hole
tiouse

Wron &* X 4" ¢€¢" -~ g§" 6" b R
Chickalse 4° x 4" 8" -~ 10" 67- 8" 11/
Titmousac 4" x 4" 8* =~ 0" 6"~ g" 1 1/4"
Kathatch 4" x 4° &" - 10" 6"~ g“ 11/4"
Red~headed
Roodpecker €% » €% 14% « 1&" 12%- 14° 2%
Tree

Swaliow 5°® x 5°* - 5* l1/2°
Crested
PlycatGiwar 6" x 6" 8" « 10" 6" 2"

House wren, chickades and titivouse houses should be placed
five to fifteen fest abovae tha grounl, Nuthateh and fly=
catchar houses should be placed eight to twonty fset abowe
the ground, Woodpeckers nnd swallow houzes may be rFlaced
five to fiftcen fezet zbove tha ground, All houses should
e placed on poste or tree trunks, in the open = not in
derge follays,

®raapted from Future by T. S, Pettit, Foy Scouts of Aere
ica publication, New Brunswidhk, Yow Jorsey, 1932, p. 50,



Value of Nest Poxes for wWild Birds

Birds may be observed in nesting habits directly Ffrem.
the classroom, The nesting box is ideal and may be placed
near the school but will often be more useable if it is
placed in fields some distance from the school, This will
allow visiting the nast Quring class time or 1ecessilate
assigning them as extra projects, One iceal box type nest
which may be adapted for other rirds is shown on the next
two pages,



Diagram of a Bluebird Nest Box
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From: Nature, op,cit., p.46.
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Portable Bird Blind

large nut and bolt
to hold three poles

dui together
}’n\
! \
LY
!l | : _
| \ .
Iy 5' long sapling
/ A \
/ || \
dark colored ‘ ! i1 \
fitted canvas . I \
cover , I \
/ N v\
' \
/ I
/ I \\
zippered / ; ! \
entrance 5 11 \
/ 5 N \
/ B N \
5 |1 \
4 g I \
/ H I \ ground level
: K |
jl 3 !l \"
L]V k’ \¢

From: The Ornithologist's Guide, H.P.W.Hutson Philosophical
Library, New York, 1956, p.1l65.
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Portable Bird Blind

4' x 4'

water repellent canvas cover

wooden platform 1" thick

2' x 4' cross pieces

a

upright supports 25' long

'

basal area 6' x 6'

Scale: 1/4" equals 1'. Side view is shown, All

four sides are the same.

From: Olin s.Pettingill Jr., A Laboratory and Field

Manual of Ornithology, Burgess Publishing Co.,
1950, p.215.

Minneapolis,
-58-



Sumnmery

WildliZa ~tudy is presented in many different ways
throuc:out this parer, %ith this stuly of bi::ds, wve zre
daaling with a spacific type of snimal which is readily
available to a2l]l and ernzily studied with litile ecuip~
ment and technical knowledye, One secition of the intro-
duction to ttris prper wes concerned with wildlifs cone
sexvation, In this study, it should decome zpparent to
tha students why birds, as wildlife, need to be preserved,
We can consider gawe birds, insect eating birds, rodent-
dastroving birds, etc. Some of the conservation principles
which are useful to the tsacher in this area of bird
study are as follows,

Water canservation -~ B-l,
Porest ~orservetion = A-5, A7, C=],

Wililife conmarvation - A<), R-2, A-3, A=f, A-5, A-6, A~7,
R-1, E-2, B-3, C~1, C~2, C-3, C~4, C~E, C~§, C~7, I}, D=2,

D3,



Detailed Study of a Fotten Logl'

In che of the previous parers, the stuldy of plant e«
cology using the quadrat method of study was 4discusasad,
One can carry the study of succession farther by stulying
the plant and animal life present in a lixited envirorment
such s a rotten 1oy, One of the good foutures of such a
study is the esvailability of rotten loga, It i3 not neces-
sary to go into ths deep woods to £ind thesa, a3 even a
roadsids fence post will rot and exhikit the oryaniams
needed for study, In studying succession from ona stajze to
a more advanced stagye of growth or decay on guch a limited
scale and arzea, one may term this study microsucceasion,
Thus one or severzl field trips to the nearest rotting wood
may be taken to stuy the microsuccession of a rottean log,

As the microhabitat undergoas physical and chemical
chianges which bring alout its eventual destruction, its
rerains will hecone part of the soil, Thesza changss will
be brought about Ly tacteria, fungi, invertedbrates, and
vertebrates, The becinnirg of the wmicrosuccession in a
rotten lo7 may be wiiile the tree is still standing, Ine
sects and other invertebrates will inhahit tha outer wood
and bark even thouyh the tree is still slive, FEventually
the tree will e weakened to such & point thet it will fall,
By thias time the bark 43 usually of2 and tlhe woold will s
further ecten by boring aninzls, and fungyl may begin to
show their effect, The new grovp o2 plants and aniuals

1 4 24 k! * L]
Penton and ¥Werner®s " piook for Fladd Zigler ana
fenlomr, Purgess Publishing Co,, Minnwapolis, kinne, 1257,
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chanv;e thn wood eitirsely uctil a ned caxmunlity is edtalr-
liahed ia the fellen tres, Ths loslida of the tres may be
solft and spongy whila the cutside resmains harld, Tliese 1058
often furnian living space for suall mammals suca as tha
white fooled mouse and sarew, 23 well a2s g2laneniers and
lizards, Xfter montis of dscay, the outer shell finally
falls agert and the logy becomas a part of the forest flcor,
Snekes and olther suiterrarngan organiscs may move in, #nd
thalr wovenant coupled with that of funci end lacteria a:d
2 few left cver inverterrates will finelly bring the log
down to the 1ittar of the forest floor wherse it will not be
Cistinjuigaile from eny other part of the foresta floor,
tftax tha teaclisr or aa alvanca s&-0ut hasd located save
eral rot%en loga, &ll of the same gpucies, the clazs may be
taken to tlhese loys and can Leyin their study of the micro-
sucosnsion, Care should be tai.en to pick lous of the sans
specles, but after, fcr effect, cof vazlcus stajgss of dacey,
In this w3, a clasa may exaeing many of tias zta,=3 of log
decay in a faw hours ratuer than just one or two slajaa,
The rotten loys way be diviisd and studied in four stayess
The standing dead tree, the newiy fallen traeg, tle log rote
ting iasida but hard on the cutslde, and the cumszletely rot-
ten loz, (iuis is Denton and Werner®s classification found
in the Vo thaly fuxr Filedd Dialowy sod Eanly sy, pavea 137-8,.)

Tie clase should deside wiidlh one ¢f these siazjaa
lely soacioen £33 in and thon ewnlne g entire sueclosi,
Notize what ia apparent juct Ly lookiny &t tie doad, stanl-
iny tree, It sopears to e duraryinz, Fow is this obvioss?
Bote the mnimals and plants living on &nd in this trse,

All of the living oryauisus Foeod ia the tres ghould ba
listeq,
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Thase sams points may be stated adbout each stajye ol
succession that is found, Be sure that the class lists &ll
the living things found and collects thoss that are not
known to theam, Upon returning to class and examining the
data sheets, it will be apparent to tha class that certaia
changes taks place in the treey in its living inhabhitants
and in the area in which ths troe was living,

This is a handy way to study plant and animal ecology
at the sams time, The teacher is linited to an easily handg-
eled situztion, and the time which is conzumed on actual
field work should averass no lon;er than two class periods,
Parts of rotting trses may even be §Mght into tha class-
room 1f they are wrzpped reforahiand to keep the organisus
on the wood and not scattersd all the way from home to
school, It i3 wiszse to use cata sheets in the field and
caurnittees should be estezilishied bafore the £1213 work cone-
mences, Thus reporting and observation may ba hardled back
in the classroom,

Included here i3 a sanple data shaet whlch mey be Ju-
plicated and used Ly each studsat or cocomittee for record-
ing f£iela observations, The first part is a check list,
The sscond half is for listing specimens, It is sugyested
that one sheet be usad for eau) separate staya,



ta theect
Stuly of Fotten Log

Dames Date:
locale Wosihexs iz
Yos | Kg
1, I3 the dark still oa tha tree?
2. Can a rnail be pushed into the wool?
3., Mre rorings grparsut in tha wood or on
the surface?
4, 2re nests of birds anl other aninels
apparent?
S I8 trea standing cr £3llaa?
6, Extimate how long it has been dead)
7. Bow many invertelrates have you seen?
8, Verteurates living on cor in the tree?
9, Have vou collected or reoorded all the
erganisna?
19, Di3d you sae or collect soy salanasders
or lizgrds?
11, Are any mamacl runwzys apparent?
12, Is ¢l wood moist or dry in this specimen?
List 21) crjanisms (plant and aninal) collected @r sesn,
Species Estimate of nuwler present

2B@nton and Wernsz, ob, cit,
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Summary

In carrying out this study of a rotten log (micro-
succession), the teacher should be &ble to illustrate the
irterplay lLetween environments and the elfect of this on
living things, Conservation principles can e Lkrought in
here and ths teachar sghould attempt tO connect the rotting
of this living organism to ochers around it and then the
whole significance of the dying tree on the environment,
Some conservaticn principles which could logically be used
are 23 follows,

50il conservation - A-3, A-S,
FPorest Conservation = A-3, A~5, A~6, A-7, D=3,

53




A Stuly of Plant Successlion From Fare Soll to Przirie

¥When undextaking & class stuly of plant succession,
the teacher will find it necessary to present sa&ue backe
ground information bafore the class takes to thse fleld,
Mrat students neeld & cleaar undsrstanding of the tem “suce
cession® befors they try to uniertaka extonsive flsld study,

Stazrting with bars ground and procoseding from there
(as mizht bs done 4a an actunl fisld situation), point out
to tha classes that plants grvw hers at ons tius but dua to
such cisturibances as fire, grazing, sud pilowing, thers {is
now bare ground, Khat hapoeus nsict 2 The first types of
plants that mizht ba epected to return to this arca would
e the annuals similar to those found in cardens, Fkoadside
weals vi:os2 seels have klown 1lato Lha arza ol nt &ls0 Lo
expected, Grasses and peronnizla will cet stazted at the
sama time ard eventuzlly croel cut the annuuls, The nesct
steps depend upon ths climets to a great extont Mt it is
anticipateld that tha gresses will becowe dadnant, Then
gehruts and trees will move iz atd graually tal:a over tha
land, 7These last steps rzy be of loang or short duration
daponding upon the prociziiy of szad trees and weather ine
dltions, etc,, When tha erca bhas reached the finzl stace
end geans to ba in a ctatic state {zlthoush 1% never is) the
cliisax stage ©f crovih has baena realed, Prona hers only
mataeration end then doteriorztics will tahe place,

\ 1l
The £3lloqging Ghart™ 43 nresconted &3 en outlinag of tha

l-rad 8, Petuit, bgtywe, Boy Scouts of Jmerica Pulie
cat-i‘-m. Yecsa Br‘dh-‘f}iiﬂi' 3. J.. 1:‘32, 5‘. 23.

-5
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types of plants cone mizht expect to find in each step of

thae succession,

< Lisa expactsd ia amea
Bare soil Kot many animals, no food availe

&ble, no plants,
Rarly Wead Stage Rajyweed, plantain, fcoctail, othe

er annual weeids, Birds such as
sparrows, larks, and mamuale
such as nmice,

Late weed stage Paerennials such as asters, poke~
weed, quackgrass, goldenrod,
etc., scme bird nests, fow phoage
ant, quail, ratbits, and mcadow
mice,

Praixie eur-climax Clover, Kentucky blue grass,
more animals because of sod, ine
gects, birds eating inzects,
food and cover for small rodents
and thus foold for foxes, hawks,

etc,,

Prairie climax If the grass is the climax, lonyg
lived paerennials will cdominate,
other species of prairie kirds
will move in and foxas, ground
squirrels, coyotes, ete,, These
will £ind sheltesr suited to
their needs in the lony grass.

In tha actual study ¢f these areas, the collecting of
various plants in each successive stage is uscful, One
favorable aspect of this type of £1i=21d stuldy is that these
areas are easzily available to all, By simply walkirg along
the roadside, one may sea several of these stages of suce
ceszion from bare soil to prairie,

Presented below is a clieck list of steps that mijht be
taken in the study of the stages of succession,



&7

1, Tezt the scil with pH raper by scooping a finjer
bowl &n the soil and adding wster, Then test the mixtuxe
with a strip of pid paper end note the color, Write down
the pH 1in your notaes,

2, What type of soil is this? Sandy, clay, loamy?

3. Is the gvil porous or coupressed? Will water
stand on it?

4, Wiat percentags of the area under study ia couvereld
by plant growth? (idske a rouyh guess at thias,)

5. Vaat generxal types of plants are e3en? Pesrennle
8ls? Annuzls? Eow do you know?

6., Don3s the entire area receive sunlignt at all times?
What percent does not? VWhat 1z the tesperature in the
open? Tae wind velocity?

7. Yow puch rainfall does thls araa recsive in a 72
Lioar pericd? (Set up a rain guzzs and lesve for 72 hours,)

8, Proa your cbzarvations of this area, wiat aninal
1ifa 1ia epparent?

9, From your ciservaticna of this arca, what would
the next stage of plant growth likely be? Wiw? Zoe you
able to see any nearby growtlh areas which ars different
froa thils one?

10, Collsct a Ba~ple o0f each unknem plant and place
these in a nmoist container for return to tha clazssroum,
Thesae plants should be 1denzifield and mounted for futuxe

relazences,

In carrying out the sieprs wontioged, it may bhe hecese
sary to dovise soms sluple eculissent which mey not e on
hand or be purchaseaile, JuPld anemEMEters can be wada

aud raln guasges ars espsily made from any glass container
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which has been calibrated,

Either while in the field or later during class dis-
cussion: the sspects of soil conservation as related to
the stady just corpleted shoulld be aiscussed, Why did the
soil revert to a naked, unproductive state? Why A48 it takae
80 lony for new plants and asimals to return to tha denuded
area? What are tha chances of great amcunts of valuable
top 804l being lost when the 80il has not covsr of planta?
What types of soil erceion wvere apparent when ona stucied
the weed stagea? What i3 the importance of plants like le-
gunes and perennial grasses in soil and water retention?

In answering these and the other questions related to
the study, the students get a deeper understanding of tha
conservation aspects of plant succession arnd why land is
mora valuable in some stages of plant growth than in
others,



Suama vy

In this study of plant succession from tare soil to
prairie, the teacher Las aple opportunity to illustrate
soll conservation principles ss well a3 watar conservaticn,
some forest comservation and wildlife conserveticn, These
coneepty may be directly observable in the fizld or the
students may have to zpprly themselves to thinking 4n terms
of what could happen to the areas uuder study in certain
predictable situations.

Soil consexvation - 2-), aA-5, A-G, A-~7, A-3, B~l, B-3, C-2,

Water conservation - A-4, B-1,

Forest conservation - A-3,

Wildlifs conservation = A-2, A-3, A~4, A-6, B-2, C=-1,
C=2, C=5, C-7,

9=



study of Flant Successlon Fron Easadow to Forest

When the lowland are built up 85 that thae soil ia
saturated only in spring and early summeer, certain specias
of shrubs and trees q?poar.l Thoss that tolerate waterlog=-
ged soil are the piocneers, Examploi of such pioneers would
be Salix, Cornus, Cephalanthus, Alnus, and Populus, These
occupy more and more of the area, producing shads and low-
ering the water table by ruilding up #0il and rapid transe-
plration, The resultant dry, shaded soil Lecomes intoler-
adble for the sadje-meadow species and these gradually dig-
appear, Shade-enduring horbs replace them, g¢rowing smong
the trees and shrubs,

The climax forest Levins as the humus ecrwaulates,
S0ils became filled with bacteria and fungi and other treas
begin to invade, ¥ixed forests of alder, willow, cotton-
wood, hackberry, elm, ash, cak, and shagbark hickory with
their acconpanying characteristic shrubs and herbs may re-
sult, CGrzfdually same shifting of the cpecies may ccecur and
tha intolerant spacies will diseppear, i.e,, the ones which
cannot adapt to deep shade, bottar areated soil ete,, A
rather pura forest of oaks and hickories may develop in
this fashion, or, if the even more ehizde enduring maple and
beach are prasent, they may rrplace the oaks and hickories,

When tha amount of molsture in the ground arops off
markecly, the drought resistant occk~hickory association be=-
cones dominant, Ork-hickory climax forest rarges throuzh

!

Henry J, Oosting, ILe Siway of Flaat Compan

N

W, H, Preenan and Co,, San Prunsisco, 1730.

I 7Y
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mich of the Fiednont Plateaa and thae Atlaatic and gulf
states ccastal plain in an arc that widens westward to
eastexrn Texaa, Tone duuinants of tiwd cak-=hilicry forcst are
not the samne throughout {ts extensive ran;e, ui ratier
there are nunerous species of cek, Often the cat~iickory
turna into a mixed mesophytic fcresé climzx which inciudes
a cantination of many other speciaa,

Forth of tho boundary of Wisconsin glacziation tihore
are the climex species of beech-mesle, These extsnd over
wp into VWisconzin with virgin forest in Michigan, %ho O-
riginal forestis of southwest Michijan, Indiana and Ghio,
a8 reconstructed fram land survey records, were lueca-
maple on good sitea and ocak~-hickory on coarse scoils with
pPoor mcisture conditions, 7This conforms with prsasent cone
ditions end mey be callad climax and subclimax,

Tha precediny is some of the bacdkyround for an sctual
field etudy of plant siccession from meaiow to forest, One
miet keep in mind tiat the climax stajyes will vary f£rom one
paxt ¢f tha country to another, 3Below 13 infomation for
the land areas of north central statez, Also summarizead
is what ons wight expect to {ind ia the three stuiies areas
iato which this teolc may be clvided,

1, %0 snouo sta;ez I the shrub stage succzeds the
crass, sarubi3 such as sumag,
sazazfras, pricxzly eal etc, will

ocrow and bivas such &8 cerdinzls,

catbhiria, indijo banllngs, and
sparrovid will nest here, Thare
will ke insacts of varied kinds,

2 ' - -
Ted &, Patitlt, Eotora, Doy Scouls of foerica Pullica-
tiom, Nes BErunswick, ¥, J., 1232,
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and thera are likely to be cot-

tontails,
2, &uL=clinax tree Trea neating Lirds such &s dlue-
staze days, crows, f£likers, flycetch-

ers, warilers, hLawks will be
found, Insects living under
.trea bark ard in deald wood will
spaar for the first time, Z#Zlso

here ars liksly to be deer,
sTiirrels, oppossum, raccoonai,
etT,e

3. Clinax foreat Mlany cof the planta and animals
mantioned abova will be found
hare while others will be re-
pPlaced ry new plants and animals
that £ind in tie forest the exe
act conditions they need for
optinsan growth,

In sttapting a field stuldy of this type of plant sus=
cession where large tracts of land axre under consiceration,
woollots, forest, meadows etc., it might o wise to point
out to the students that ths areas under study will have to
be limited to a cartaia size, In this marner one has a
practical area on which to work and the students will not
sttempt to analyes an entire tract of foreast,

The mole of analysis most appropriate to tha stuldy of
guccession from meadow to forest 13 the quadret study, (his
is discussed in another article of this serlies and the ma-
chanics of it will not be rapestad here, Students should
ba alloweld to collect unkn&m specineng of plants and re-
turn theas to thia lab for further study, Such things as
soll conditious, towerature of soil and air, moistuse cone
tent and p& of soil, relative hundiity, shola araa atc,
should be all carsfully oissrved and notad, A photosrashe

ic study is eplicable hers and stadenis mey work in grours
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making a photographic survey of the successional stages,
These phoiogrenhs nay be either black and white pricts
which may be procesased y the students themselves or color
8lides which the students will prohaslly nesd to have com-
marcially processald, o ,

2s a final analysis of tiie work that Las been dorw Ly
the students and of how much usatle knowladgye they Lave
attained, the follawing technigus is useful, W%hen students
Lhave f£inished thelr obusrvations of the areas under stuldy
and done all theair collecting and analyring, the taacher
may divide the clasg into small groups with cone student
leader to a group, The groups then yeturn to the arsas the
students have bean studying, Tha student leader should ta
atle to start at the meadow stage and talke tha rest of his
group on a guided tour of zll the plant successions studled,
The student should be expected to analyze tha growth types,
give reasons why the situations exist and otherwise con-
duct the tour as an expart in his area, Three or four of
these ¢roups may be going simultansoasly, having been start-
ed from dlfferent points, Tae teacher way then visit each
groun and can readlly olserve what has been learned and what
has not.



Suluuaxy

Ia this sctuly, axple opportundty wes svailalle for
the teacher to vividly point out evidences of gctual en~
vironicatal cuawos taxkliy place in nature, XIn g0 dolnyg,
the teachwr had the op wrtundty to &lso illustrate conser-
vaticn principles zpplicalle to the mwadow situstisn angd
than diflerent principles agpiicatle to the furest enviroaw
miile, Scaa of these principies are as follows,
Scil conservation - &~2, -3, A-5, A-6, A-7, C-2,
kWater conseivation = A-1l, A-3, B-1,

Forest consscvation = A=l, A~2, A=), A=,

wildlifa canservaticn « 2~6, C~2, C-6,

m’da



A Stuly Of The Relationships
2 Plants Aad Animals of Ths ¥ozdw

In ettempting the study of a eadow, Lha qualrat aeihe
od of stuly is idsal, This method, cutliced ia an earliar
gtuty, gives us a rathar complete analysis of tls meads
The vezztation of this clinax arca undoubtedly affects tha
distxiuiion of anlunals, Sowe Yirds remuirs treca in vl
to uild tlieir rests wiile cthers sre stle o nast on tiha
groaad in grassy areas, The unrelieved sumear hoat and tha
conztant erpomira o wind may prove undegirabia to oastala

ndiug la. Sase opecies requiring trees mwy stlill he slhle to
eiist 131 this arca @3 iahwetitants of the wodiad river boi-
tons, lack of aource of water moy havae 4ts lisiting ef-
fecty on wrlnal populatioans, 2gricultursl prectices oy
also tend to dry ocut tha land acd dro”t ey radice the
porulatisns cenaillerarly,

T» facilitete gtuly, one or more qualirzis OFf cia
pcrizra meter slze s8hoild be estallisled, Students slioulld
then count a&ad record all ihe plants in this srsa, Tha &~
‘praxxicate hel ht of each kind of plant found in the cuadrat
8h:0uld be m:.‘:ox:iaei. Pra tie yplants cooenled tooelieor £orme
iny capact gnd or 18 there opoa araa bebtwoen clumpa of
crass? Ia thers a groc:t variziion botween plarnt tyipes ia
wet and dry ersas? Args there any waody plants pres uat?l

Trape which have previsusly been sei oul mast be exau-
ined daily, Xo more than twenlve-four hours slwuld elapse

etween chiech.s, S£igns of masauls shoulld ba noted, I

lﬁﬁntm ard Waerner, Viyidask fox Flel? Rioia— god
Lemlagy, Burgsss P‘ublii?f{':"ﬁc" Co., ﬁumma“oxm, Fanne, 1547,

w7 G
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there are any damp arsas in the vicinity, lock for the pres-
ence of mirhliblana, fwacp the vegstation for invertebrates
and record the kinds and relative mwidbers caucht, What is
the nature of the Boil here? 3Soil naps of tho area way be
used to give ths studsnts the exact type, The pH should
tuken, Is the ares well~Irained or not?

This area lenfs itsclf to a nocturnal study, Eince
many of the animals hers ars active at night, and many am
not active at tha sane timse during the night, a rather exw
tensive study must La undertaksa, Studeants may ba advised
on tha procelures nscessafy and then do the work in groups
on their owm tima or with the iastructor, An gppreciatiom
of the corplexity of the intarrelaticnships of plants and
animals may be galnad by a night's stuly of the activities
of ths animals, A trall ccntaining several stux?s or loys
or liksly looking hﬁbitats should ke seot ﬁp Leforehand by
ths instructor and students, Conmmencing et dusk, the clasn
will cover tha trail, stopping to record the kindg and rua-
bers of animzls found.z Tha trzdl then Riy be retraced at
regular intervals throughout the night. Light treps and
sugar lures to ettract tha lnsects m&y'be use2, Waen tha
students ers rot occuried in cuserving animals ou tha trail,
they can make hourly olservations of the wind, relstive hu-
midity, evaporation rata and terperasture. A sawurle cata
shoat for tha nocturnal study is outlined on endiher pajs

of this article.

zﬁentan and Veraer, op. cit,.
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The acvompanying chart shows the relationgships that
exist belwenn some plants and aninals of the meaiow stage.a

Seclgye uskrat

¥ush Mink

Spike Rugh Red-winzed Dlacklird
Bobolink

Big Bluestem
Indian Crasa
Switch CGrass
Slough Crass

Crourd nesting kirds
Slimay Praiia ' Prairie Maumals
Litcla Bluastem Frairie Inaects
Eaedle Crass
Gramna Crasa

3‘5‘1 peae o& plelors, ©oil Conservation Service Publi-
cation, United dtates Department of Ayriculture, Washinctom,

D. C.
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While stulyiny the plants and anlnals of the meadow,
students could, logically, becoma inveolved in counting
different gpeciea ceollected and sighted and forost the
actual purposs of the study, Tre elfects of the various
types of plant ard animzl life on eachi other and men 8h:0uld
b8 locked into, Some ©f the animals sizhted here may also
ba found in other areas cquite urnlike the mealdow under study,
The plants and animals which are unique to this arca zre
thoze which should receive closer scrutiny, What would
happen 1€ same or &ll of these organisms were to disape
pear? Why should comservation practices of variocus kinds te
carried out in &n area such as this? ¥het are soms of these
practices? rppropriate conservation practices are listed
here,

£oll corservation -~ A-3, A-5, A-3, C-1, C-2,
Water conssrvation - B-1,
Forest conservetion = A-3, A-8,

¥Wildlife corservation - A-l, R-2, A-3, A4, RA-5, BA~§,
B-2, €C~1, C-2, C-3, C~5, C~&, D=3,

]G






Nocturnal Activity Data Shest

Location:s Detes
Times Neathers:
Trip I Trip II Trip 11X
3 neary g
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A Study of the PRelationships
C2 Certain Plants and Aninals OF
e Woodland or Foresied Arxea

when planning a study of woodland flora and fauna, one
might well havs introuductory discusgions with the class
pravicus to actual f£ield work, Much tima can be spent on
the significance of food chains and envirommental factors,
Sinca it i3 difficult to study tha relationships retween
all of the plants and animals ons micht erpect to £4ind in
the woodad srea, tiae more ciwiocus inhabitants of these
aread ara stressed,

As in previocus stucies, the quadrat method is useful
here, Cuadrat size should be increased to a manageable
limit, A sugyested size might ba fifteen feet by fifteon
feet, This may ba increased or dacreased as the instructor
sees fit, Unlika a weed quadre’ vhers most of the vegeta=-
tion is alike ia structure and eize, tha forwest guadrat
will extirit grest extremcs in size of flora and density of
both £lora and fauna,

rgsuning a geod-sized woodlet has bazen chwasen for a- '
nalysis, it 19 recowsendsd that student tesns (four or five
students) measure out and work thelr quadirats in aa ordar-
ly fashion. Ono teanm might begin at tha north end of the
woodlot and work to the gouthearn end, This assigusent of
Gdirections or paths for the quadrats to follow, encoursjes
stuidencs to estalilish cuzdrata dia a maaner that should glve
& more representative woodlot sampling., In ad2ition, this
methed of saxpling discourages arbitrary chiossing of quad-
rat sites by studenta based upoa drymess, accessiiility,
amount of sunshine availatla, ete,. (Sea diazraw)

As an outlinae guide to tha cxxunities of the forest,

e B

-
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couslider the followings
A Commnities in the ground
1, Tvpical meniars

Elant Podagd
2lorm Procozca
Pungi Worns
Bacteria Molluscs
Ysast Inzacts
Holds Spiders
¥ildews Vertebrates

2, Comwunity activities

Scil formers

Vegetahle disintegrators
Initia)l licks in forest chedins
Water reagulatora

B Commmnizisa on the Ground
1. Typical members

Plant Ardiag

Algaa Molluscs

Fungi Insacts

Moas fpiders

Ferns coohiblang-restilas
Club ¥oaa Birds

Ecorbs (17414 Whip-poor-will
flowers) Fartridce
Woody Plants Dulks
(low shruisa) Haaunzls
Hics
Chipkeak
Farrit
Doay
2, Comrunity activities
Soil formezrs
Fater reguiaioss
Soil conservers
Primery links in food chain
Secondary lirks ia food chaln

¢ Comrmnitias abovs but near The gicwsd
1, Typical sriders

[ oh]
o
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Tall shrubs Black and ¥hite Warbler
Youny trees Cthers

2, Commnity ectivities

Soll coaservers

Water ragulators

Focd consumers

Probably final link in food chain

D Cuawmunities high ebove ground
1. Typical pemvers

Macuring Birca
trees Scarlet Tanager
Mature trees Baltirore Criola
Declining Fox and Gray Squirrel
trecs Raccoon
Havks
Owls

2, Ccoamunity activitisgs

8041 formers
$0il conserxvers
Water regulators
Cuantity
Tmality
Taperature 1
Fins) licks in £o08 chain

23 an aclditional guide to tha study of plants and an=-
inals of the forest or woolsd area, also @;utlined are & se-
ries of quastiocns which &ll the stadents ghould be able to
answexr bafore they finish their study of the area,

PLATEs What {8 fts rname? Waat does it look like?
Is it a gr=en plant? Eow does it reprocduce? Does it have
roots? W%What kind? Does it have leaves? VWhat kind of

1 .
G. W, Mouser, Fazest Corzsosvzilon (surplement)

Department of Plcsheries and Wildlife, Ezot Lansing, Michigan,
Pri. l"'zo
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leaves? VWhere does it grow? Ia water, on ro.ks, in soil?
If 4t has seels, how lony does it take them to form? How
lony to garminate? How ars they spread? Wwhat do the flow-
ers look like? How does pollination take place? Are male
and fanzle flowers on the sawe plant? How ¢1d 4089 the
plant get? What i3 its relationship to animala? PFrood?
Cover? Does it have any particular usze to man? Pood?
Filer? Wood producta?

EIRDS: Yhat i3 its nane? What does it look like?
Are the mzale and female diffarent in appearance? Does it
nigrate? Where does it spend ite winter? When does it
caud bacik from the south? ¥When does mating take place?
Doas it go throush a special dance? VWhen i3 its nest huilt?
What are the bird's natural enemies? Are thers any epecial
censervation practices necmssary to preserve their nuibers?
¥hat?

MaginLs8s What is it3 name? What does it look
like? Do the male and femzle look alike? 2Are tliey the
sace pize? Doss the mamwel hidernate in the winter? Vhere?
If rot, how does it spend the winter? Where does it live
in the summcr? Whet kind of wildlife cormranity? When does
wmating take place? Eow long before tha young are born?
hre the young bLomm helpleas and blind? Bow big are they
when they ars born? ow lony before thay can take care of
themselves? How long befors thay leave the adulta? HEow
old are they before they mate? What is their mcans of de-
fense? What are their natural ensnlss? Wast So they eat?
Eow ¢o they gat thelir £004? Do they feed in daytime or et
nizht? Are thsre any sprecial managemont practices neaded
to mairtain thelr muiers or to kaep them froa increaaing
too rapidly?
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FLFTILES R ANPAIEIAYSs Waat kind? Wnat Gows it
look like? VWhere ¢ they live? what kind of wililifa come
manity? When doas mating taeke place? 2Ars tha young hatchad
from egga ox are they horn alive? Can the young take carae
of thameelves? VWhat do they eat? BEow do tuey get thelr
food? ¥hat are their natural enemies? Have they a &lstince-
tive call? WwWhat d&oes it sound like? How o they spend the
wintex? The hest of the sunmer? Are they commoa of unhusu-
al in your prea? How do they move? Ixw JO they grow? Do
they shied tlielr skins? Are there &ny conscrvation meesurzl
affecting the animals? WVhat? Vhy? Is the animal usefal
to men? Ry £o0C? As a contrvl of inscct oxr rodect pests?z

If eny stulant 48 to awswer 8ll of the aove questlous,
he nmust Lave a good knowledys of the orjanisma being Stule
ied. Thiz i3 best chtained by first-hand owservation eith-
er in the area beiny studiad or in the laborstory with a
cagtured speclaen,

There ars a nucber ¢f cullectirg teciniguas vwiich coula
e outlined here and 2ll ¢f thea would be uselul in cextain
situations, Oue predoniiuites s lelig particularly epplice
elble to the forest situztion, This i3 a photographic study
¢of tha rocturnsl animale, particularly the mmah."; Exicf=
ly, oue sets up tle camwra on a triped, in a likely locking
spot, Tuls slould e placed in a kuowa trall that raccoons
or opossul Or some other larger maamal frequent, This is

2'179& 8, Fettit, Yniuve, Loy Scouts of Zmuerica Publica~
tion, Kew Brunswids, W, J., 1252, pos. 547, 81-3,

BT. 8. Fcttit' G\k!. Cit.
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done at nizht, The camera is aimsd at one spot on the trail
and then the film is advanced and the shutter is put on the
buldb or opea setting (after cark). A thin string runs froa
the tripping device to a stake on the other sicde of the
trail., 2a the animal comes by &nd runs into the string,

the tripper is pulled, setting off the flashbuld ard ons
has a picture of the intruder, The olaerver must return
from a nearty hideout and avance the film and insert a now
flashbuldb, (See diagram),

Marmals and other small aniaals may be trapped in live
traps and returned to the classroom for study, It is rel-
atively sivpla to make these traps., Sketches are included
on the noxt page. Plants mey be gathered for identification
and studied in the usuzl manner, Avoid dryingy the plants
out before returning them to tha classryroom, Setting up a
woods® terrxarium sometimes helps to illustrats the living
woods to studantas,

It glould always be remexbered that theass plants and
aninals are being studied in order to discover whzat the re-
lationships are Lebtinen these’ living thinga., If£ this is
not taken seriocusly and a few samples ere collectsd which
are not representative of tha entire area, then the stuly
is inadequate. Students should be encouraged to work cut
end diagraa food chains of the orcanisms collected, Conser-
vation practices should bte discussed and attempted., Much
can be éone with this type of study and the ordinary high
school biclogy courss becomes a living, breathing study
which will zppeal to ail,



Suumary

The forest community is one of the moat complete
examplea of interaction amomy living organisms in this
series, Many different aspects of conservation can be
brought out here, If we advocate the presaxrvation of the
forest, then what Goes this mean to conservation of the
{nhabitants of that forest ? If we do away with this forest,
what will hagpen to the many living organiams now present
there? %ill they adapt? Will they move? Many concepts
relevant to the entire conservation philosophy should
be brought out, Some of these are listed below,

Soil congsrvation = A=2, A-3, A-5, A6, A-7, A8, A-9,
B4, C-1, C-2, D-2, D-4,

water conservation = 2«2, B-l,

Foreat conservacion « 2a-1, A~2, A-3, A~4, R-5, A~B, A~7,
A“B. .P’"l. B""z. 3“3. C*’l, C—"z. D"‘l; 9'2. D“'BQ

wil21i7a counservation = A-l, A-2, A3, A=}, E~1, C-1,
C~2, ¢4, C=7, D~3,

iﬁ‘






Mammal Traps

ground level

two foot length of stovepipe
buried in earth

arge metal can

closed at one end cut-away view to show bait

\

etal plate
added to steel
spring

spring type rat t

From: T.S.Pettit, op,cit,
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Flash Trap
animal trail

~ SN , trip string
- /
~ - ~ -
~ ~ ~ ~
~
=~ ~
~ - ; ~
-
\

~
~
N
\\ \
N AN
N N\
N AN
camera, set on ti;e, N
after dark flashbulb holder

button release
peg

heavy rubber band

trip string
FLASH ASSEMBLY

hinge

From: T.S.Pettit, ob,cit,



Biology of Ponds, Lakes, Marshes,
2nd lLike Bxiiss of Water

Wiy one attanpls a stuly of aauatic relationahiliza be-
tween plants and eulmals, there ore sevexal pxal:lems which
becuas agparsut at the ocutsst. Flrst ie the availelility
of tha walter aress, Ars thore assversl diflsisal roprasene

tive acuatic communitlies in your ares? Loonad s the a-
bility of ithe class to hanile tua wei situztlons ia whida
they will cltan find theowslves, Third 13 the poasitility
that thars misht Le & siwll elaoment of danyer divolved whaa
ona 3 workdn; with larys nuwohora of students near water,
Wilth a little tigaghi and plauvidng, one f£inls that these
poohlens ¢za be overctus., It 13 recomonded that with
youizexr stulsnts, hizh sdodl aie or less, Loy assss not be
exliored and that study e coxfined in thess lustances to
arezs thuat have eoa throsushly tesceld by an erppericnced
CULAPord avie ML it 48 oot thia dnteadt of the writer that
tis soaaetotal of the getdvitiesd poesartod LeTsin are sulte

» 'y ) *

akls {ar an entire clapa., Yot wlih alamate instouction
gachy ouuld very eanily e valawgele for enzller grouls as
allvideal Lo éﬁnLi_@ abion 13 s

Inland oddes of webter are KRown Ly VATious nases dge-
paniluy o a grant aestont on U part of thew ovuntzy in
mich tey ere siluatoad, Toysylizss of the tess uesnd €0
ek the waler area, &l wallhiar the fvgoounloesnt e of
cilzoial oriszia or man-tinls, Laln bizlorzizczl suzczzsions
tzie place, 7To le sure the events within the sucoossion will
vaiy Sopsacing on Wheilaer the dwpoaulawent has Josed vertizal
edys3 witlh sudden and cooplets drop-off or wiether the wa-
ters graduslly decpen frea & fow inches to & fow or many
fent in dopth,
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Since the qnauu deepening ashore lins is the more fa-
vorakvle tvpe for stuly (from the standpoint of sufaty)
background information for this type of study is as follows,
Pox purpoaes of simplification of terminclogy, from this
point forth we shall call the impoundment a “lake®,

Thexre sxe three gensral zones of vegetation which may
be studied, These are the emergont plants, the floating
plants and the submerged sgeciel.l Early in the develop-
mantal stage of a lake, glacial or man-made, microscopic
life arpears. These are plants akin to free-floating algae
with no roots, no fikrous supporting tissue, no water regu-
lation, no vascular system, and as such they are virtually
a part of this total environment being constantly bathed
in their food source, They have no need of camplex repLo-
ductive systems as they singply part cocpany, each half go-
ing one way or another, They arxe found in shallow and doep
watexr alike. A3 one loaves the shwre line and heads towsxd
tha lake niddla, an srea of suimerged plants is encounter-
sd vhera the water is five to ten feat in depth, Vallise
neria is an exarple, %hiese plants have dwzrf-like male
plante near the bottom and the somewhat taller fexkla plants
et times in contact with surfacs activity through their
flowers which are sttached to a slernder, filamentous ntalk.z
Elodes, Potancgeton, Ceratophyilum, Myriopnyllum and Ranune
culus are likewise to ke found In this area, These plants

lnladk. Je Do, Eiplocionl Comcomenidws, The Blackistaen
Co, Inac,, MNew York, 1354,

zﬁa':t' H. T..

New York, 1957,

tra Loadssnoz, Mamillaa Co,,




have no machanical tissue but ars rooted, Perch, bluegill,
bass, and other fish in the sunfish family dart in and out
among them, Fish such as bull head and mud-aminnow are often
mmt.3 such sudmexrgad life gracually ralses the lavel
of ths bottom in two ways « by organic debris and the sicw-
ing down of mineral soils that wash in,

The naxt sone is the floating leaved zxone with a depkh
of two to five tact.“s Lily pads with leaves seemingly
more highly developed than plantsz, with flexible stems that
permmit the larjge leaves to rise and fall with the water
depth, are prevalent, Yellow pond lilies are present and
f£lys, bees, and beetles are involved in the cross=pollina-
tion of theass plants, Sunfish, small cricket frogs and pecp-
ers bull and green frogs and certain potawsogetons are all
present in thils zone., Pill ia takea place much the same huxe
as it did in the previous zone,

The next gone is that of the emergent plants in six

finches to two feet of wator.s Cattails, sedues, bulrushes,

perton, A, H. and Worner, W. E., Briooinlos of Ficld
Bioloay znd icsloay, McGrawe-ilill Book Co,, New York, 1958,
4

O ot B s A o
oryoanle iz

Costing, H, J., The fhicy &5 Blgntk €
W, H, Preeman and Co,, San Fransisco, 1958,

SOdum, E, P,, Ponimertzla ¢f Foolooy, W, B, Saunders
Co,, Fuiladelpliia, 1959,

Sodun, Op. cit.



pickarel wecd, and arrow leaf are comaon, Thess are Eif-
ferent kinds of plants entirely in that they have stiff
rugged stems and leaves for the greater part, 2Animals such
as whirly-gig keetles, back swinmers, water stricers, dra-
gon flies, and dansel flies are in constant appearance,

At the edge ia found an area of constantly shilting
width and composition dependiny on botton characteristics.
Baxre ars found animal footprints, moilusk shells, parts of
anianls, shed insect skins ctc..7 Beyond this areca thers
are small willows, alders, tamarack and soft maple trees,

Ia time, these trees will take cver the cattail aroca.
The cattails will move in on tha water lilies, %he water
1ilica will crowd cut the eel grass or Vallisnexia aund in
tima the ecl grass (Vallisneria) associztes will meet one an-
other somswhoere ncxr ths hypothetical mididle, These will
later ba dowa trodien by lily pads caniing in from all sides,
and these in turn will give woy to cattails which grow
into the area. Fy this tims the lake is all but extinct lLe-
cause the area is already near to being too dry for cat-
tails, and willows, &spens, meplos, and assoclated under
etory plants will take over, 7The story 1ls not endsd be-
causa the march of specific trae types will in time tzke o=
ver the willow, aspen, and meple ploncer types,

Tiie proyression will, of coursa, vary with bottom
charactaristica, surrounding topograghy, climatic condi-
tions, latitude, and other factors. In the event that this
proceas occurs in prairis regiouns, tha marsh grasses will
subatitute for the willlows, aspen and msples and tha lske

7 .
Duaseresu, P., Riocrgosies
Bew Yorkx, 1557,

Tne Fonald Press Co,,
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will become more prairie.
Cne nust naver forget the fact that man is the key to

Especizlly is this trus with the tre-

the entire sequance,
In a

mendous earth moving equipment he posseses tocday,
matter of days he could arrest, abolish, and start anew the

entire chain of events, Fkater lilies ccuuld soon be floate

ing where the woodland flowers have just blooued, or the
blue-lell could be growing where the cattails gently waved
Which 18 the moxe deairabia - Lhe natural

in the breeze.
Culy the one who

succession or the man induced segquince,
raally knows &nd understands natures' intricate processes
is and will be {n a position to answer such questions, This
constituties significant reason in itaelf for youny students
of Lkiology to get into the field for a first hand look &t

biocloyical history in the making,.

Sugyested activities:
l. Locate lakes or ponds that have ghore lines and

bottom condltions otherwise suited for and safe for younge
er stulents to explore, locate various lakes that will
Lest 1llustrate the raspestive zones of vogetation,
2. It might be of intersst to check tcaperature rxread-=
ings at various depths at various tinws Juring tlie season,

3. Collect plankton saples - sea dirxection shset

the end of this poper,
4. Study plackton samples under the microscope in the

laborztory.
S+ Oporate seines alony the shore ln the respective
and specific zones {(6%-2' to 2°-5' =~ ag far boyond five

faet aa possillae,)
6. Collect with dip uneis,
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7, Vith an ordinary garfcn rake pell in bottom matere
ials from the respective zones.

8. Using large kitchen sieves, collect water and bote
tom sarples frcm the same areas,

9. 3BSeaxch for frogs, salamanders, sand snhakes.

10, Colicct all spucies o2 piance ayain keepiny sepe-

rate those found in the variocus zones,

11, &5pend time just watching for animals that make up
the aniaal meuters of the comunity,

12, &Zince, as has been siated, a pond, a lake, or a
slough will ncan varying things in dilfereat parts of the
countsy, the writer would suggeut that the alxwe outline
night well apply to any one of tliesa water arcas, Study
will than cantaer itaclf around how tyvical the arva is come-

parad to ths hypothatical standacd, It sLould e noted that
any secently constructed (mwan-mada) pond or lake miy not bae
old enoush to exhibit vegetative zones, This in itself
furnishes an opportunity to olacerve accuracely just what
the situation is in this aew Lupounlusnt,



Sumary

The field study of ponds, lakes and marshes eachles
one to witness the continual chwgs of ouna cnviroiumat
into anothar, If a farmer or sxie other inldivizual wanted
to maintain a farm pond in a productive state Jrom tha

tandpoint of gume and fish, this person woulld Luve (o Le
avaxe of what could happen to hils poud 12 left to natuve's
way. Variocua consorvation principlaa can be applied Lore,
Soe ©f theza ara as follows,

S04l conservation = R-3, A-5, A-G, L-~2,
Mater conservation - nL-1, A-3, I.-4, A-3, DB-1.

wWil2lifa conservation = A-2, A-3, A4, A-€, B-1l, C-1,
C=2, C~5, C=6, D=1, D-2, D3,



A Study of Plant Succussion From Watsr to Dry Land

Cne of the most challanging and interesiing stuliea
that a class may maxke is the study of piant guccsssion Loom
opa estere to anvthwer, 70 uhderstand, for insteace, the
mecliarics of plant succesalon from water to dry laad the
stages of rlant succession one might epecst to encountsr
arg outlined hera,

Juat how &> Laxgs &nd thelr associated plait lifae go
throush theix various staces of succession? Tha following
outiine illustrates this process commencing wiih a wida
opan pond and continuing tluough to dry land, |

Tie Lydrosere is tha sutumerged plant stage, Those &ra
the pioneers, Exxplcs of these pionegrs mighc be Flodea,
Potamogyeton, hajas asd Cerstounyliun, 7These eod oiher
planis scoetines becoms 80 Gonse that boating is Lipossi-
bla, 23 the plants increese, tle incoadng silt aud sand is
trzpped in the entanglemont end &8 the plants die they £211
to the bottom wiere they are only partially decumposed,
Thus the botton builds up and a rich substratua 43 £formad
WLen tha water is oaly six to eizht feot doep, floating
plante bogin to appear, Their rhizomes shoot out £from
shallowar vater, Such plants as Ryuplisea, Polawogeion, and
Polvgonam a9 typical, &Aes the floating plants Lecam wmore
donse, tho sumerged plants receive less licht and graduale
ly relocate themselves in desper water, The floating plants
have donsd systems of staas aaqad dhiisomes which ocilect much
debris and any other material which washes in, Tho sube
stratum continues to build wp rapidaly uutil the swvarp placts
ara &bls to pimenr on the shwresard margin of the Lloating
plant zone,
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Wion this stage is roadied wm ars nsar the nat staje,
tha real swvanp slage. Tiudad otaga 43 typifled by planta that
root &t tiw bottom and ara partielly sulmargad but Whiose
foliage 1s above the surfacs, Scirpus, Typha, and Parzge
mites ar a fow exanplea, Also ono miy see fourgenium and
Zizania, TLa reed—-wwWweip plausts gi:satly Gvaeralialow Lhe
floating plants and thw latter disagpoear, or move outward
toward the sulmeryed speciea,

Graiually, even tha ywsd-swany plants Joestoey thenselv-
es Iy collecting too much sadimsnt end doald, decayling fole
izgo. 23 tha soil bullls v, this stase i3 rezlaced Yy a
group of plants sccustonad to lzas water, ths ss6ije weaiow
stagas, Carex, Juncus, and Elasockaris sxe ¢good ecanples of
these, Graduzlly tha soil beconss morely saturated with
water, not subamdyed, &nd tha vater level glils a fow
iﬁ&w belos tia surfaco, Islands of Cattalls rwy persist
in & dcpression for a long time glving indications of a
£Ormar FWATE e

Mary epecies begin to pdz with the Juucus, Carex, and
Elaccharlis group, Thesse &re Mentha, Clatha, Iris, Calliaam,
Cicuta, Ericshorum and Carpanula, All of thesa help to
kind the golil, accurmlate piaut debris and transpirs great
amnnics of water, Fiaally the enwvirorsut eodaes tod dry
for the pdraghytes to tirive and Licy &xe grauzlly replecew
ed Ly anotrer cummnity, In &y clinates this may ba grada-
lands or some other xeric (Mry) clinmsx, ut in weore moist
cllnates, the wooded erea duwvelores, (Gee dirgrams I and n)l

Thore are several evproaches to thia study of plant
succoession, o9 method which may be used i3 that of meking

%:aaww and Clauwerits, Floob Fo
Coee Liow York, 1333,

1% Sraweilill Pouk
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a photographic study of different localities, This can
sarve to Lfllustriate the different staced &nd plant ropre-
santatives mantioned earlisr, Class comittees might be
set up to handle planniry, photographing and preparation
of slices for a slide talk., Color transparancies are ideal
for thia,

¥a:thod two involves teiiing the class inuto the arews
mentioned end actuslly showing them how the plants vary
from the suneraad etages throuch the terrestrial stages,
Tha class should be briaelfed belureisnd on what to look for,
Than they rigiit e teksn to tie area under study and allow-
ed to collect wknowns, take wzter or soil sormples, and
collect other pertinent data such as topocraphy of the
arca, temparature, relative sje of pond or bog undcr stuly
as Aztornined by depth of ooze, ete,. This types of fielad
study is then carried our for uas as wmany separate study
trips as th.a teachar cares tO use. A guggested and worke
2kle f£ield trip schedula i3 as followa:s

Trip I - Ponds Gtudy of sulmerced and floating
vegetation,

Txip IT1 - Pond-Swaieps Study floatling and emargont
vejetation,

Trip 111 = BPog=tarshs Stuly energent and shallow
water spacias

Trip IV = Edge of Boy and Woodss Etudldy dorp soil
spacles and terrestrials,

ne loteresting collection that micht be made is that
of leaves from as many Gifferant planta as possille that
are sebn on one trip, Thasa lazavea ahould de stored ia
dap contalnecrs to keep thanm fresh until they are returmed
to tha lab, Thore g£:e studonts may wake sactiona of the
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leaves collected and coupare leaf morphology &3 seen under
the microsccps, The differences in vascularization, paren-
chyma leyers etc,, are obvious when comparing agquatic
speclnans to texrestrial typea,

As a final step in thia field stucdy, studants should
be urged to compare all areas sztudied end then, glven ona
specific comunity, e able to forecast its future, If
studants &re abla to G0 this slinsle exercise, thea they
rhave grasped the fundamentzls of plant succesaion,



Summary
In this study of plant succession from water to
dry land, it may not be spparent to ths teacher or the
students just how conservation principles can be illustra-
ted, After soms serious consideration of the following prin-

ciples, the teacher mhould have no difficulty in tying in
£ield study with principles,

5011 conservation principles - A-3, A-5,
Water conservation principles - A~6, B-l,

wildlife conservation principles = A-2, A-~3, A=, C-1, C-2,
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Diagram I

- D' e -0 X = . : ) el ‘ Ql Vo4
Diagram showing stages of peat deposits KEY
in lakes from open water with submerged =

plants to climax forests. peat \\\

N
From: Weaver and Clements, Plant Ecology ,
McGraw-Hill Book Co., New York, 1938, p.77. a11%
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Diagram II

Lepel

Organisms diagrammed are:

N o wn e
.

cattail (Typha)
bulrush (Scirpus)
arrowhead (Sagittaria)
water lily (Nymphaea)

two species of pond weeds (Potamogeton diversifolia and

P,pectinatus)

muskgrass (Chara)

The above diagram illustrates some of the emergent and
submerged aquatic plants one might expect to find in
very shallow and deeper portions of a pond or lake.

From: Eugene P,Odum, Fundamnetals of Ecology, W.B.Saunders Co.,
Philadelphia, 1953, p.226.
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Sumeary

It has long been known that students, eapecially those
of high school zge, learn Yy experience. This learn-by-
doing idea has reached varving stages of success with many
types of teaching-learning experiencaes, I have found that
high school bioclogy students are particularly susceptable
to fleld work,

Studants rzpidly decome avars of tha leamingy possiw
bilities in ocutdoor work if tlhey are gradually introduced
to field study throush 2n Introducticn to Figld wauls,
(articie one)., %he remaining articles in the series, 4f
used in the order presented, ensble tha teacher to procoed
froa relatively sligple £i2ld expariences to nore complex
and meaningful ones, 2Above &ll, I have used these studies
with considarable success and stucent enthusiasm, 7Theso
ptudies can be worked into any sclence curriculum either
singly or in thair entire sequence, The teachar has tla
materizal at hand and may uss or Lmprove upon it as he or
ghe sees £it, I do belisve, however, that there should be
no hezitancy on tha teachers part to use the material I
presaent Lere, This afforis tlhe teacher with a start, The
stuzants will provide thae rost,
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