INTRODUCTION

A pondisadynamicand ever-changing community of plantsand animals. Pondsmay be
natural, year-round, or seasonal, or they may behuman-influencedinthat ditchesand dikes
provide, hold or bringwater to animpoundment. Thesepondsbecomemorenatural
year after year. Wewill ook at the kinds of birdsand mammalsthat you would expect to
seeinand near apond and at thetwo general classesof plants--submergent and emergent--
foundinapond.

THEACTIVITIES TIMEREQUIRED
DescribeaPond 20minutes
ObserveaPond 10 minutes
Environment
| dentify Pond Plants 20 minutes
and Record Their
Distribution
Observeand I dentify 20minutes
PondV ertebrates
Construct aFood Web 45minutes
ObserveandInfer 20minutes
Daily and Seasonal
Differences
M easureWater 45minutes
Volumeof aPond
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COMBINING THE ACTIVITIES

Theactivitiesinthischapter aredisplayed singly. Depending uponyour objective, time,
and level of knowledgeof your audience, you may want to combineselected activities.
Here are some suggestions.

Title: Demonstratethe causeand effect rel ationship betweenanimalsandtheir habitat in
astream.
Introduction: Wearegoingto collect andidentify aquaticlifeinaspecificwater environment
andthen usethekindsof lifefoundto make predictionsabout the physical characteristicsof
thewater. Wethenwill use somesimpletesting equipment to validate our predictions.
Activity: CollectingAquaticLife
Transition Statement: UsethePond L ifebooksand drawingsof aguaticlifeonthe
back of theactivity sheet toidentify asmany of theaquatic animalscollected
aspossible.
Activity: IdentifyingAquaticLife
Transition Statement: Based ontheaguati c animal sfound and thetablesontheback
of theactivity, predict thetemperature, pH, and dissol ved oxygen content of the
water.
Activity: Predicting Water CharacteristicsFrom AquaticAnimals
Transition Statement: L et'scheck out our predictionsusing somesimplewater
testkits.
Activity: Measuring Water Characteristicsto Test Predictions
Closure: What canwesay about the characteristicsof thisstream?Whichactivities
helped youdiscover theseideas?

Title: Demonstratetheinteraction between plantsand animal sinapond by constructinga
foodweb.
I ntroduction: Theplantsand animalsfoundinapond arealwaysinteracting. Wearegoingto
investigatesomeof thoseinteractionsby collecting andidentifying someof theplantsand
animalsand constructing afoodweb.
Activity: Identify Pond Plants
Transition Statement: Animalsareal soimportant membersof apond community.
Wearegoingto collect and identify some of theinvertebratesfound here.
Activity: CollectingandldentifyingAquaticLife
Transition Statement: V ertebrates (animal swith backbones) alsoliveinand around
ponds. Next, wearegoingtolook for theseanimal sand evidenceof their presence.
Activity: PondV ertebrates
Transition Statement: Thelivesof al thedifferent kindsof plantsand animalswe
havefound areinterconnected. Wecan get someideaof their interactionsby
constructingafoodweb.
Activity: ConstructaFood Web
Closure: What are somethingswe can say about organismsinthispond?
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Title: Demonstratetheimportanceof water to people
Introduction: Water isessential for thelivesof peopleand for society.
Notonly iswater important for drinking and bathing, butitisneededfor industry, food
preparation, andrecreation.
Activity: DetermineWatershed Boundaries
Transition Statement: Now that weknow something about theland that drainswater
intothispart, wewill determine how much water thereis, and how many peopleit
will support.
Activity: MeasureWater V olumeof aPond
Closure: We havelearned how many peoplecould be supported by thewater inthis
pond. But water isvaluablefor other usesaswell. What would happen if wewereto
takeall thewater fromthisstream for people?What other resourcesmight
beaffected?

CURRICULUM RELATIONSHIPS

Social Studies
1. Exploreapondthat hasdied (filled up with organic and inorganic matter). Talk to old-
timersabout what they remember about thepond so you cantracethehistory of itsdeath.
2. Researchwhichgovernment agenciesareinvolvedin water quality management.
3. Researchnational and statewetland regulations.
4. Researchwetlandissuesinyourlocal community.

Science

1. Study how aguaticlifehasadapted differently toastreamenvironmentanda
pond environment.

2. Construct achart showing someaguatic animal sthat can stand variousdegreesof water
pollution, asrelated to thedegree of pollution.

3. Conduct somestudiesof temperature, pH, dissolved oxygen, plantandanimal life,

through a24-hour period or throughout the year.

4. Contact Saturday Academy or your State Environmental agenciestofindout how the

classcanbeinvolvedinongoingwater quality monitoring.

Mathematics
1. Readaboutthevariousunitsof measurementinwater work.
2. DevelopapH scalerangecorrel ated with somecommonwater productssuch asorange
juice, vinegar, bleach, etc.

LanguageArts
1. Writeapoem or story about the death of apond.

CreativeArts
1. Sketchasectionof apond at different timesof theyear.
2. Draw detailed sketchesof thedifferent plant and/or animal lifein or near apond.
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STEP|: DESCRIBE A POND

CONCEPT System

PRINCIPLE Peopleoften havedifferentideasabout what apondis. Thisactivity
will help the studentsinthe classreach acommon definition which will

serveasabasefor their investigations.

OBJECTIVE

Thestudent will be ableto definetheword pond and list some
characteristicsof apond.

PREPARATION Select apond for study. Ecologistsusually describeapondasa
quiet body of water whichisshallow enough that plantsoften grow all the
way acrossit. A lakeisusually larger and deeper than apond. The
definitionisnot precise, and what some peoplecall apond, othersmay
call alake, awetland, or amarsh.

MATERIALS « Activity Sheet Al DescribeA Pond)

NEEDED » Blackboard or easel and chart paper.
PROCESSES » DefineOperationally

USED e Communicate

TIME 20minutes.

Investigating Y our Environment UﬁS
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DOINGTHEACTIVITY (indoor)
A. SetStage:

Today wewill be doing aninvestigation of apond. To make surewe are all talking
about the same thing, we need to devel op acommon understanding of what a
pond is.

B. Procedure:

1. Take10minutestowrite, inasmuch detail aspossible, adescription of apond
withwhichyou arefamiliar. Hand out Activity Sheet A.
2. Now,ingroupsof three, compareyour descriptions, and writeaone sentence

definition of apond. ACTIVITY A: Descrlbe a Pond incicn
4 ™y

- . Think of & pond with which you are famillar. In as much detail as possible describe the pond,
C. RetrieveData

Havethegroupsreadtheir definitions.
Asthey readthem, listonthe
blackboardthekindsof things

they useto describeapond,;
e.g.depth, size, plantsand animals.
Whenall groupshavesharedtheir
definitionsask: What aresome _
Of thes ml Iarl tl esand dl fferences ‘Ijr:ﬂir::;:oﬂhres, campars your deseriptions. Whal things ars simiar? What things are
inyour definitions? What are

someof thethingsthat seemto be
commontoall of your definitions?

CLOSURE Sharetheecol ogists
defl nl tl On Of apond Together, write 2 descriplion of & pond with which vou can all agrea.
Ecologistsusually
describeapond asa
quiet body of water
shallow enoughthat
plantsoftengrow all
theway acrossit. A
lakeisusually larger
and deeper than apond.
Thedefinitionisnot
precise, and what some ——
peoplecall apond, others oods @
may call alake, awetland, or amarsh. Discussthedefinition and develop a
group consensuson adefinitionto beusedfor theday'sinvestigations.

. iy

TRANSITION  Wenow haveadefinition of apond withwhichwe can all agree.
Wealso havelisted anumber of characteristicsof ponds. Now let'slook at a
particular pond and seehow all of thecomponentsof the pondfittogether.

'U!“St Investigating Y our Environment
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STEPII:OBSERVE THE POND ENVIRONMENT

CONCEPT

PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

System

Thisactivity will help the studentsget an overview of thepondto be
studied and to seehow well the previously devel oped definitionfits
that particular pond.

* Thestudent will beableto describethe pond and compareit to
thepreviously devel oped definition.

M akeareconnaissancetriptothepondto determineaccess,
logistics, and saf ety considerations. | nform thestudentsof proper
clothing neededfor theinvestigation.

Activity Sheet d: ObserveThePond Envi ronment.|

e Observe
» DefineOperationally
e Communicate

10 minutes.
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DOINGTHEACTIVITY

A. SetStage:

Wewill be spending two to three hours at the pond. Thefirst activity will giveyou an
overview of thispond environment, and providean opportunity to seehow well

thispond fitsthe definition of apond that you devel oped in the classroom.

Thepondenvironmentisvery fragile. What are somewaysthat we can avoid damaging

thepond anditssurroundings?
B. Procedure:

1. HandoutActivity SheetB.
Asyouapproachthepond,
take5minutestorecord
your observationson
Activity SheetB.

C. RetrieveData:
1. Whataresome

of thethingsyou
listed?

CLOSURE Ask theclass:

ACTNITY B: Observe a Pand Envirenment

& min.
inddivicual

( Wark by yoursalf.

A you appoach the pond, observe and record your oheenallons.

FLANTS,

W

ANIMALS,

AlR

S0IL AND ROCEKS

WATER,

OTHER

A

Tiwestigating Your Rnvironraent
Pondds

1. How well doesthispondfit thedefinition wedevelopedin

theclassroom?

2. Doweneedtochangeour definition?

TRANSTION

Y ou have observed someof the particular componentsof thepond

environment. Now wewill do someactivitieswhichfocusonthese
componentsand how they fittogether.

Investigating Y our Environment
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STEPIII: IDENTIFY POND PLANTSAND RECORD THEIR DISTRIBUTION
CONCEPT Cause/Effect, Population, Order, System, Interaction

PRINCIPLE By collecting and recording dataabout plantsand animalsandtheir
environment, rel ationshipsareoften madeobvious. Thisactivity gives
studentstheopportunity to explorethepond and beginto draw some
conclusionsabout theway theenvironment affectstheorganisms

livingthere.

OBJECTIVE * Thestudentwill beabletoidentify thegrowthformsof pond
plantsand describetheir habitats.

PREPARATION Thedistribution and abundance of plantsand animalsisdetermined
inlargemeasure by theavailability of suitable habitat. The habitat for
aparticular speciesischaracterized by the presence of physical,

chemical, and biological conditionssuch astemperature, moisture,
soil nutrients, and, in the case of animals, food sources.

Proper clothing and equi pment arenecessary for successfully
completingthisactivity.

MATERIALS » | Activity Sheet C: Pond Plantsand Their Distribution
NEEDED « |Plantillustrationsfand Pond L ifebooks.
* Hipwaders.

* Bucketsfor collecting plants.

* Yardsticks(longer poleswould be better).

* Plantpresses(optional).

* (A small boat or inflatable raft would be ahel pful tool in

deeper ponds.)
PROCESSES e Observe
USED e Measure
e UseNumbers
e |nfer
e Classify
TIME 20minutes

InvestigatingY our Environment
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DOING THE ACTIVITY

A. SetStage:

1.
2.
3.

Tell thestudentsabout habitats.

Passout Activity Sheet C: Pond Plantsand Their Distribution.

Review thevariousgrowthformsof aguatic plants: shoreline, emergent, floating | eaf,
submerged, andalgae.

4. What aresomeof theguidelineswe needto consider when collecting plantsand
animalsto havetheleast impact ontheenvironment?What are someguidelineswe
need to consider for thisto beasafe activity?

B. Procedure:

S‘g Ponds

3’Ylﬂmon

”"“’f““t Investigating Y our Environment

1. Review Activity Sheet C and discussthe proceduresto befollowed. Dividethe
classintogroupsof 4to 6. Havethe studentscollect the plantsand completethe
Activity Sheet.

2. HandoutActivity B: Pond Plant | dentification Sheets(4).

20 min.

ACTIVITY C: Pond Plants and thelr Distribution groups
p

SHORELINE PLANTS: Plants which usally graw arcund the edge of a pond and thrive in the
makst soll there.

EMERGENT PLANTS: Plants which are rocted on the bettam and have stems and leaves
above the surfacs of the watar.

FLOATING LEAF Plants which ars roeted on the bottom and have leaves floating
PLANTS: on the surface.

SURMERGED PLANTS: Plants which grw somplately undar the water, Only the fiowers and
saeds are above the warer, They usually have fong or bushy, very
branched loaves.

ALGAE: Alg=e griaw it & varlaty of forms and can ba vary denss. It may grow
floating in the water &r on the surface, attached 1o the baktom of
attached 1o other pants,

Work in small groups.
Caollect plants from varous parts of the pond and around the edges ol the pond. Complete the
Pond Lite

information asked for in tha chart balow. Usa the accompartying illestrations and tha
bouks i help you [dentlty the plants.

NAME GROWTH PATTERN DEFTH OF ABUNDANCE
. DESCRIFTION {sharaling, amarganl, (ahundanl,
(if kmnawn) Hioating, subrmergead, WATER codmmen,
alyaa)y UOEOMITENRT)
\. —_

Investigiling Yoar Fnvironment
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C. RetrieveData:

1. What kindsof plantsdidyoufind?Y oumay want to compileamaster listonan
easel chart.
2. Preparealargeoutlinemap of the pond (or the portion of it which was studied), and
havethe students mark the distribution of the variouskinds of plants.

CLOSURE Asktheclass:
1. Canyoudetermineany relationshipsbetween and among growth patterns,
depth of water, and distancefrom shore?
2. Wehavelearned somethingsabout thedistributionsof variouskindsof
plantsgrowinginand near thepond. What can wesay ingeneral about where
plantslive?

TRANSITION Animalsarealsofoundinhabitatswhich providefor their needs.

Next, wearegoingtolook at insectsand other invertebratesfoundinthe
pond, and try to determine some of their habitat requirements.

Investigating Y our Environment UﬁS
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STEPIV: OBSERVE AND IDENTIFY POND VERTEBRATES

CONCEPT

PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Organism, Interaction, System

V ertebratesare often themost important animalsfoundinapond,
particularly for sportsmen. Their presenceisoftenanindicator of the
health of the pond. Theevidenceof ananimal'spresenceismoreeasily
foundthantheanimal itself.

Thestudent will beabletofind andidentify vertebratesand
evidenceof vertebratesinand around the pond.

None.

Pond Lifebooks.

Binoculars.
A seineor dip netscan be used to catch fish.
Activity Sheet D{PondV ertebrates,

Observe
Infer
Classify

20 minutes

InvestigatingY our Environment
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DOINGTHEACTIVITY
A. SetStage:

Inadditiontoinsectsand other aguaticinvertebrates, vertebrates (animal swith back
bones) also consider thepondtobehome. V ertebratesincludefish, amphibians,
reptiles, birdsand mammals. Often these animal s are important to people, particularly
to sportsmen. They are al so animportant member of the pond community from an
ecological stand point.

B. Procedure:
1. Inyour small groupsspend 10 minuteslookingfor vertebratesand evidence of

vertebrates. UsethePond Lifebooksto helpyouidentify your discoveries.
2. PassoutActivity Sheet D and goover theinstructionswith thestudents.

3. _I-|avet_hes_tudentsdo the ACTIVITY D: Pond Vertebrates 10 min.
investigationandrecord (" ~\

. . Abundanca

their observations. Narme or Descript Evid Whers Found abundan,

commaon,
ungmmen)

C. RetrieveData:

1. Discussthediscoverieswith
the students. What kinds of
animalsdid you find?
Where did you find them?
What evidence of other kinds
of animalsdid you find?

CLOSURE Basedonwhat you
know about thepond,
how doyouthink these
animalsfitintothe
pondcommunity?

TRANSITION  Youhaveidentified
many plantsandanimals
foundinandaround
thepond. Inthenext

activity, wewill tryto | )
figureout someof the Iiping Yo B

interactionsbetween
theseorganisms.

Investigating Y our Environment
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STEPV:CONSTRUCTAFOODWEBOFPONDLIFE
CONCEPT Organism, Interaction, Order, System

PRINCIPLE Variouskindsof plantsand animalsinteract aslinksin
afood web. A food web showsthefeeding rel ationshipsbetween the
various plantsand animals. Food websin apond can bevery
complex, and to construct a complete web would be adifficult task.
However if the students have collected afairly good sample of plants
and animals, they can identify at least afew linksin

the web.
OBJECTIVE * Thestudent will beableto construct afood web of pond life.
PREPARATION Completeldentification of Pond Plants, Collect and I dentify Aquatic

Life,and Observeand | dentify AquaticV ertebrates. Writethenames
of all of the plants and animalsidentified on 5" x 7" cards. (If the
student'sdiscoveriesaretoo few to do thisactivity successfully, you
may wish to add someother organismsyou know arelikely to be
presentinand aroundthepond.)

MATERIALS e 5"X7"Index cards.

NEEDED » PondLifebooks, identification sheetsfrom Identify Pond Plants
and Collect and I dentify Aguatic Life|essonsandother
referencebooks.

e Blackboard.
 Tape

PROCESSES e Infer

USED e Question

* Interpret Data

TIME 45 minutes.

Investigating Y our Environment UﬁS
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DOINGTHEACTIVITY (indoor)
A. SetStage:

Theplantsand animalslivinginand around thepondinteractinmany

ways. Oneof themost important interactionsisaslinksinafood web. A food

web showswhich animalseat which other plantsand animals. Inthisactivity youwill
beableto construct afood web for the plantsand animalsyou identified at the pond.

B. Procedure:

1. Passoutthecardswiththenamesof thepond plantsand animalsonthem.

2. UsingthePondLifebooks, theidentification sheetsfromthelessons, and other
referencebooks, try tofind out what each animal eatsand what eatseach kind
of plantand animal. Writewhat theanimal eatsbel ow theanimal'snameon
the card.

Writewhat eatstheanimal or plant aboveitsnameonthecard. Remember
most animals eat more than one kind of food.

C.RetrieveData:

1. Havethestudentstapethenamesof the plantsacrossthe bottom of thebackboard.
2. Nexthavethestudentstapethenamesof animalsthat eat plants, abovetheplants

names and draw linesto the kinds of plantsthey eat.
3. Finally, havethestudentstapetheanimalsthat eat other animals, abovetheother cards,

and draw linesto their food sources.

Note: Not all animalsand plantsmay be connected to others. Thismay bebecause not all of
thekindsof plantsand animalspresent werecollected andidentified. Also, it may mean that
thestudentswerenot ableto locate thefood sourcesfor someof theanimals.

CLOSURE Askthestudent:
1. What canyou say about thefood webinthepond?
2. Why doyouthink someof theplantsand animalsdon't
connecttoany others?
3. What would we need to do to complete the web?
4. Arethereother kindsof interactionsbetweenthevarious
plantsand animalsinthepond?

'U!“St Investigating Y our Environment
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STEPVI: OBSERVE AND INFER DAILY AND SEASONAL DIFFERENCES

CONCEPT

PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Cause/Effect, Change, Cycle, Population, System

Unlessthe studiesof apond or stream extend over aperiod of

several weeksor months, theobservationsand measurementsthe

studentsmakewill berepresentativeof oneparticular time. One
characteristic of bodiesof water, just aswith theterrestrial

environment, isdifferencesover thecourseof aday or throughthe

seasonsof theyear. Inthisactivity the studentswill useevidencethey

find aroundthe pond, andtheir past experiences, todraw inferences

about changesthat may occur over time.

» Usingobservationsand drawingon prior experiencesand
knowledge, thestudent will beableto draw inferencesabout
daily or seasonal pond or stream conditions and theeffectsthese
conditionshaveonlifeinthebody of water.

None.

- Activity Sheet E{ Daily and Seasonal Differences.

e Observe
e Infer
* Hypothesize

20minutes.

InvestigatingY our Environment
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DOING THE ACTIVITY

A.

B.

Set Stage:

Y ou havedoneyour investigationonjust oneday, and theobservationsand
measurementsyou madewereonly for that onetime. At different timesof day andin
different seasonsyou might findtheconditionsvery different. Eventheweather can
affect theaquaticenvironment. Tohelpusmorefully understand apond or stream, we
shouldlook for evidenceof differencesand how they affectlifehere.

Procedure;

1. HandoutAdctivity Sheet E. Spend about 10 minutesexploringthepondandits
surroundings, looking for evidenceof differencesat other timesof theday or year.
Recordyour observationsonthetop of the Activity Sheet."

RetrieveData:

1. Whataresomeof thethingsyou
discoveredthat indicated condi-
tionswerenot alwaysthesame
at other timesof theday or year?

2. What wouldbedifferent about
thepond or stream.

3. Usingyour past experiencesand
knowledgecanyouthink of other
thingsthat might bedifferent.
Writetheseonthebottom part
of theActivity Sheet.

4. HandoutActivity E: Tempera-

tureL ayeringanddiscusswith
thegroup.

CLOSURE Asktheclass:

TRANSTION

1. Whateffectwould
thesedifferenceshave
onlifeinthepond?

2. What sortsof
investigationscould
you set uptotest your
hypotheses?Prepare
aninvestigation
which states:

a. Yourhypothesis,

ACTIVITY E: Dally and Seasonal Differences

ina Pond

10 mbn.
individusl

’

L

1. ‘Walk arcund the pond and kook for evidence ol differences in this smvironmenl at other tines.

Recod your ahsarvatione akw.

Evidence

How was the ervironment
ditferant

FHow wauld the difference
affori life inthe pond?

2. Based upon your inowladae ol the weather and sther condifions In thia araa whal cther
diffencas would you sxpact to find at other mes ol the day or year? Recard your idess below.

dlierent?

How would the envirenmeart Gauga of the
il 11

How waukd this
affect il in ihe pord?

J

Inrvestigating WVoor Environmenot
Pands

b. Thekindof informationyouwould collecttotest thehypothesis,
¢. Howyouwouldcollecttheinformation, and

d. Aformforrecordingtheinformation.

Wehavenot talked about how peopleusewater. Everyoneneeds

water to live. Wewill now try to figure out how many people could be
supported by the water in this stream or pond.

Investigating Y our Environment
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STEPVII: MEASURE WATER VOLUME OF A POND

CONCEPT

PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Quantification, Interaction

Using mathematical skills, participantsmeasurethevolumeof their
body of water and cal culate how many peoplecouldlive off that
water volume.

e Thestudent will beableto measureand cal culate water volume
forapond.

* Thestudent will beableto determinehow many peoplecould
liveoff thewater volume.

L ocatethestudy site.

M easuringtape.

* Yardstick or other vertical measuring device, suchas
weightedrope.

* Hipwaders.

» Activity Sheet F:| DetermineWater V olumeof aPond.|

* Small stakes.

e Measure

e UseNumbers

e Communicate

* DesignExperiments
* Interpret Data

45 minutes.
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DOINGTHEACTIVITY (outdoors)
A. SetStage:

We'velooked at thepond ecosystem and investigated itsvariousparts. Inthisnext
activity, wewill consider the volume of water in thispond. How many people couldlive

off thewater inthispond?What measurementsdo you need to know inorder to

determinetheamount of water inthispond soyou canvalidateyour predictions?

B. Procedure:

1. HandoutActivity Fandtell themthey will beworkinginsmall groups.

ACTIVITY F: Determine Water Volume of a Pond sma"m,wm'r;
¢ Work in groups ™
iowes: hor exllacting and g volumes of waler In ponds ot lakes.

B. Find the average diameter (distancs Atk of the pond. Measurs the length and width of
e pond, You may have 1 lake several length and width messuremants ard gat 1he

gvarage of tham.
Pond width Taet,
Pond kength fonet.
Total - feet + 2= . (Everage diameted
Average dlameter fox3d4{__ p +d=__ sqilsudace
[ares of pond)

b Find the avelage depth of the pond of lake. Messura e depth in 3 places alng a lne {ransact)
acvost the pond, a4 near the middie aa poesible. Add these depths and divide by 4 (see explanation
bolow) to et the averane depth (I additionsl sccuracy is desited, repmat this process along
addtional ransects and avaraga tha resula )

Firat feet,
Second maasuremanl Feet,
Thard . feat.
Togl feat + 4= t {averana depth}

HGTE: Tha reazon you take 3 depth measuramands Inen divide by 4 (3 10 take Ino acoount the shallow ankas of
& pond. It can ba axplainad by e fHkming sxamgle of a drawdng of a pond crosa-aedtion. I dapth in 3 places
& ALST, BI107T, G5, fittal 207, fund an average by dividing by 2 {2053 = 6 257 Now look at the mean or
eveeage depth (O} which |5 5', Talte total of deptha and divids by # (204 = 5}, ﬂ\e contact average depth.
WATER
SUAFACE

&, Formula kgr gompuiing rumbar of gal\nns of waker In pond.,

o 0« _ 000 cubic faet
gresaf pond  Bverage depth volumencub-cfeet
2 cu it ¥ 748 =
wolume in cu. K. . gals wates in pond

MIOTE: A gubsie Fodt of water i the water In 2 containas 1-foct wide, 1-foat kigh, andi-foot long.
It conitains ¥.42 gallons.
d. Formula for computing th vofuns: nslng aere-feat of watar.

1. [surface) - 7
"7 'ama of pond in lesl average depth in leet e . i,
2 + 43,560 =_ [— acig-Teel of watar.
volume cu. . {sq . in an acre}
a. % =
Bore-est gal./acra-foot no. gallens in poesd

. Ir ordar to find out how many peeple could ged their domestic needs for one day om the walar In tha
pond, compieta the following calculations,
gallons of water  amaunt of water ong 1ohal no. peopte who coud e one day
in the pona Person uses per day Trom this water

*The avarags person uses abaul 200 galions of veater & day for hore use, Thiz doea ndl reflact sach
person's ahare of water used fr industial, publlc services. and commerzizl. (U.S. Cfce of Education

\, gures.} vy

Invesligading ¥our Envimnpm @3
2. Describeacoupleof waysthat the diameter of thepond can bemeasuredif you
cannot get acrossthepond onthewater.

Investigating Y our Environment
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» Offset measurements: Using small stakes, mark edgesof pond ondry land nextto pond.

] stake

|
|
i
|
|
STAKE | —— mEasuRe ——— || stake

» Offsetangle: Thisisalsocalledthe"Napoleon hat brim" method, if you cannot walk
around the pond, but can get to 2 sides. Stand on one sideand shadeyou eyeswithyour
hand. Moveyour head until thefar sideof thepondislined up withtheedge of your
hand. Holding your head rigid snap your head around until thebottom of your head lines
up withtheland. Y ou now areasfar from the pond asthe pond iswide. Do thisfor both
thewidth andlength of thepond.

* Rockonarope! Throw therock acrossthe pond and mark wherethe near edgelinesup
withtherope. M easurethelength of therope.

3. Describewaysinwhichthedepth of thepond can be measured.

* Waeightedrock.
* Measuringstick.

4. Askthegroupif they haveotherideasonhow to measurethewidth and depth of your pond.

5. Havetheindividual groupswork ontheir activity sheet.
C. RetrieveData:
Askthemsomequestions:

1. What measurement techniquesdidyou each use?How weretheindividual group's

answersdifferent?

2. How many peoplecouldliveoff thepond?

3. Howdidyour predictionscomparewithyour calcul ations?

4. How wouldwedeterminehow muchwater should beleftinthepond and how much
shouldgotohumanuse?

5. What other thingswould wewant to know about the pond beforewemade
any decisions?

CLOSURE Ask theclass:
1. Apondisauniquewater environment - itsplants, animals,
and characteristics. L ook back at your original description of apond. Can
youexpandonthat now?
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ACTIVITY A: Pond Plant I dentification Sheet| (30f 4)
4 )

WATERPLANTAIN

WATERBUTTERCUP

8-16" tall
Life Size

Fair Food for

Occasionally eaten by SomeDucks
waterfowl, but not
important food item.
WATERMILFOIL BLADDERWORT

L ow-grade Duck Food Little or no food value for waterfowl.
Often considered aweed. A carnivorousplant—bladderscatch small
invertebrates.
\. y,
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ACTIVITY A: Pond Plant | dentification Sheet

SPIKERUSH

RUSH or JUNCUS

1-3' tall

4 )
HARDSTEM BULRISH
“Tule” 1-2' tall
q Seeds & tubersfair food for
coots & ducks.
Seeds are fair food for
shorebirds.
Muskrats eat roots.
4-6' tall One of the most conspicu-
ousplantsinthemarsh.
Good food & cover for
ducks, geese, & cootswhen
insmall clumps. Dense
] patches become almost
useless because food isn't
availabletobirds.
Good cover & food for
muskrats.

Good cover for blackbirds & marshwrens.

HeadsVariable

CAREX

] Fairfood & cover
for some water-
fowl, marshbirds
& songbirds.

SEDGE or

May resemble
grass, but stem
triangularin

Cross section.

Fair food & cover
for ducks, other
marsh birds&
muskrats.

J
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ACTIVITY A: Pond Plant I dentification Sheet

4 )
SMARTWEED
ARROWHEAD
Pinkish
Life
Size
12 Life Size g
Fairly good food for Ducks & Good Food: SomeDucks
Swanswhentubersare & Geese
available.
Muskrats also feed onit.
Alsocalled“Duck Potato” or “wapato,” it waseaten
by Indiansand early settlers.
SAGOPONDWEED
FLOATING-LEAFPONDWEED
Seed \ﬁf 1/2 Life Size
V11,
J A~
y Excellent Food:
Eaten by avariety of Ducks, Swans
waterfowl.
Good Food: Geese
Not asvaluableas Sago ) Shorebirds
Pondweed. All partsedible.
\. /
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ACTIVITY A: Pond Plant Identification Sheet (40f4)

s

BURREED

3-6' tall

aguaticanimalswhich
waterfow! eat.

some ducks & coots.
Other “scummy” algae may serve asfair food

thussmother morevaluableplants.

Underground
stem is excellent
food for musk- Can become too
rats, good food thick and crowd out
1/3 Life Size for geese. other useful plants,
thusbecoming
R useless to water-
il fowl.
Seeds are fair food for
ducks, coots, and Swans.
Good wildlifecover.
Muskrats usethe entire plant.
CATTAIL Nesting cover for marshwrensand blackbird.
DUCKWEED CHARA
(MUSKGRASS)

Tiny surface-floating Analgawithaskunky
plants. odor, often a coating of
lime, and sometimes
Approx. Lif prickly-looking.
g@ Size

ood food for some ducks
& coots; also harbors many

ducksand coots. They can becometoo thick and

for

J
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10 min.

ACTIVITY A: DescribeaPond individual
4 )

Think of apond withwhichyou arefamiliar. In asmuch detail as possible describe the pond.

In groups of three, compare your descriptions. What things are similar? What things are different?

Together, write adescription of apond with which you can all agree.

\_ J
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ACTIVITY B: ObserveaPond Environment

5min.
individual

s

Work by yourself.

Asyou approach the pond, observeand record your observations.

PLANTS

\

ANIMALS

AIR

SOIL AND ROCKS

WATER

OTHER

J
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ACTIVITY C: Pond Plantsandtheir Distribution

20min.

s

SHORELINEPLANTS: Plantswhichusally grow around the edge of apond and thriveinthe
moist soil there.

EMERGENTPLANTS: Plantswhich arerooted onthe bottom and have stemsand leaves
above the surface of the water.

FLOATINGLEAF Plantswhich arerooted on the bottom and have |eavesfloating
PLANTS: on the surface.

SUBMERGEDPLANTS Plantswhich grow completely under thewater. Only theflowersand
seedsareabovethewater. They usually havelongor bushy, very
branchedleaves.

ALGAE: Algaegrow inavariety of formsand can bevery dense. It may grow
floating in the water or on the surface, attached to the bottom or
attached to other plants.

Work insmall groups.
Collect plantsfrom various parts of the pond and around the edges of the pond. Compl ete the information

asked for in the chart below. Use the accompanying illustrations and the Pond L ife booksto help you
identify theplants.

GROWTHPATTERN ABUNDANCE
. NAME DESCRIPTION (shoreline, emergent, DEPTH OF (abundant,
(ifknown) floating, submerged, WATER common,
algae) uncommon)

\

groups

J
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ACTIVITY D: PondVertebrates

10 min.

groups
(" ™
Abundance
Name or Description Evidence WhereFound (abundant,
common,
uncommon)
\. y,
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ACTIVITY E: Daily and Seasonal Differ ences|

s

. 10 min.
in a Pond individual
A\
1. Walk around the pond and look for evidence of differencesin thisenvironment at other times.
Recordyour observationsbel ow.
Evidence How wastheenvironment How would the difference
affect lifein the pond?
2. Based uponyour knowledge of theweather and other conditionsin thisareawhat other
diffenceswould you expect to find at other times of the day or year? Record your ideas below.
How wouldtheenvironment Cause of the Howwouldthis
different? difference? affect lifein the pond?
/
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20min.

ACTIVITY F: DetermineWater Volumeof aPond small groups
(" workin groups. )
Instructionsfor collecting and recording volumesof water in pondsor lakes.
a. Find the average diameter (distance across) of the pond. M easure the length and width of
the pond. Y ou may have to take several length and width measurements and get the av-
erage of them.
Pondwidth feet.
Pondlength feet.
Total feet “ 2= ft. (averagediameter)
Average diameter ft. x 3.14 ( ) “ 4= sq. ft. surface

(areaof pond)

b. Find the average depth of the pond or lake. M easurethe depth in 3 placesalong aline (transect)
acrossthe pond, as near the middl e as possible. Add these depthsand divide by 4 (see explanation
below) to get the average depth. (If additional accuracy isdesired, repeat thisprocessalong
addtional transects and average theresults.)

First measurement feet
Second measurement feet.
Third measurement feet
Total feet“ 4= ft. (average depth).

NOTE: Thereason you take 3 depth measurementsthen divide by 4 isto takeinto account the shallow areas of the pond. It cjm
beexplained by thefollowing example of adrawing of apond cross-section. If depthin 3 placesisA(5"), B(10), C(5"), (total
20", find an average by dividing by 3 (20" 3=62/3"). Now look at the mean or average depth (D) whichis5'. Taketotal of

depthsand divideby 4 (20" 4 =5"), the correct average depth.
A B C WATER

SURFACE

pondbottom pondbottom

c¢. Formulafor computing number of gallonsof water in pond.

1. X = cubic feet
area of pond average depth volumein cubicfeet
2. cu.ft. x 748 =
volumein cu. ft. no. galswater in pond

NOTE: A cubicfoot of water isthewater inacontainer 1-foot wide, 1-foot high, and1-foot long.

Itcontains7.48gallons.
d. Formulafor computing thevolume using acre-feet of water.

1. (surface) X =
areaof pondin feet averagedepthinfeet volumecu. ft.
2. “ 43,560 = acre-feet of water.
volumecu. ft.  (sg. ft. in an acre)
3. X =
acre-feet gal./acre-foot no. gallonsin pond

e. Inorder to find out how many people could get their domestic needsfor oneday from thewater inthe
pond, compl etethefollowing cal culations.

“ —

galonsof water ~ amount of water one total no. peoplewho could live oneday
in the pond person uses per day from this water

*The average person uses about 200 gallons of water aday for home use. This does not reflect each
person'sshare of water used for industrial, public services, and commercial. (U.S. Office of Education fig-

\ures) J
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ACTIVITY E: TemperaturelL ayeringin Ponds-L akes
4 )

In summer, the surface water absorbsthe sun's heat and warms faster than the water below. The warmed water islighter than
thecold, soitfloatsonthecool layers. By midsummer therearethreedistinct layers.

During thesummer, mixing or circulationisprevented by thesestratified layersof water which act asabarrier.

Theupper layer of water coolsin autumn until it approachesthetemperature of thewater inthemiddleand lower layers. Aided
by winds, thesurfacewater sinkscausing circul ationfromtop to bottom.

Inwinter, the cold surfacewater continuesto sink and thewater becomesstagnated, photosynthesisslows, and oxygenlevels
drop.

Inspring, aided by winds, another circul ation and mixing occurs, called the” Spring Overturn.”

1. Seasonal ChangeDiagram

Summer Springand Fall Winter
| A APt
| A ALA LA aisguatod wate

|upper, WHImFIeycrr 65T
LM AL A A A
mickdler [ayar, rapid drop in h} (s rstring)
©Bmp. 45%0“ F

Dotiont layer, mush ealder dedris
than re Bbaove

Duringthesummer, fishand Duringthespringandfall Activityisgreatly reduced
aquaticlifeare overturns, thetemperature of duringthewinter. Many
most active. thewaterisequalized animalshibernateinthemud
throughoutthelake. Fishand or debrisat
other animalsaremoreactive thebottom.

thaninwinter, butlessactive
thaninsummer.

2. Seasonal Change Chart

Maximum

Minimuym .
| L. | | ] I I T I I ] I
JAN FEB AH APR MAY JUN JUL AUG SEP OCT HNOYV CEG
\ F

\_ J
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HANDOUT FOR ACTIVITY C: Aquatic Insects
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