INTRODUCTION

Riparianzoneshavebeendefinedinvariousways, but essentially they consist of fairly narrow
stripsof land bordering creeks, rivers, lakes, or other bodies of water. Plant species, soil
types, andtopography aredistinctivewhen compared to the surrounding, drier upland area.

Althoughriparianareasgenerally occupy only asmall percentageof theareaof awatershed,
they arecrucial componentsof theecosystem. A healthy riparianarea: providesexcellentfish
andwildlifehabitat; increasesgroundwater recharge; reducesflooding; and oftenincreasesthe
overall quality of theadjacent waterway.

Thisunit hel psstudentsidentify thecharacteristicsand benefitsof productiveriparian systems,
and|eadsthemto abetter understanding of and appreciationfor effectiveriparian management.

THEACTIVITIES

Introductionto
RiparianAreas

Riparian Areasand
Watersheds

A Transect of
RiparianV egetation

WildlifeBlind

Riparian A ssessment

TIMEREQUIRED

30minutes

20- 30 minutes

90- 120 minutes

45 - 60 minutes (can berepeated)

60 minutes

COMBININGTHEACTIVITIES

Theactivitiescan becombinedinany manner depending ontimeavailable, knowledgeand
level of students. Studentsshould completethefirst activity if they areto participateinthe

"Riparian Evaluation.”

Thelast three activitiesgenerally require accessto ariparian area. I1f noneisavailable near
your school or meetinglocation, you may consider afieldtripinorder to allow studentsto do
any of thelast threeactivitieslisted above.
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CURRICULUM RELATIONSHIPS

Social Studies
1. Findoutwhichgovernment agenciesareinvolvedwithriparianarea
management. Writeapaper describing how they identify and manage
riparian habitats.
2. Withthehelpof apublicagency (and perhapsin conjuctionwith other
school groups), adopt adisturbed riparian area.
Science
1. Conduct physical and/or biological testsof thewater quality inthe
waterway surrounded by theriparian zone.
2. Establishayear-round, perennial study to determinewhether (and how)
theriparianareachangesseasonally.

Mathematics
1. Usingamap of your state, cal culatethe percentageof land whichis
consideredto beriparian.
2. Assumingthedatayou cal culatedinthetransect study wasaccurate,
calculatetherelative percentage of plant typesinthetransect study area.

LanguageArts
1. Writeapersuasive paper to ranchersencouragingthemto consider
restrictingtheir cattlefromgrazinginriparianareas.
2. Writeandillustrateashort children'sbook whichintroducesthe
audienceto theriparian area.

CreativeArts
1. Makeaposter that showsthestagesariparian areagoesthrough asit
matures.
2. Makestationery illustrating variousplantsand/or animalsfoundinthe
riparian area.
3. Workwithother studentsto constructamural or dioramathat displays
the features and benefits of theriparian system.

'°"‘5’£"“°t Investigating Y our Environment
8 S‘g Riparian 2

%Wﬂlmﬂ



INTRODUCTION TO RIPARIAN AREAS

CONCEPT Change, System, Interaction

PRINCIPLE Participantsusetheir observation skillstoidentify typical characteristics
of undisturbed and disturbed riparian systems.

OBJECTIVE Thestudent will be abletoidentify, list, and discussqualitiesof a

hedlthy riparian area.

PREPARATION Facilitator should photocopy Activity Sheet A and befamiliar with
characteristicsand function of riparianareasbeforetheactivity.

MATERIALS « Activity SheetAjlntroductionto RiparianAreas

USED * Pensor pencils
PROCESSES e Observe
USED e Infer

TIME 30minutes
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DOING THE ACTIVITY (indoors)

A. SettheStage

Thefeaturesof ariparian area-- plantsand animalspresent, stream flow, bank slopeand
stability, etc..., aretheresult of not only the physical conditionsof thearea, but of the
presenceor absenceof disturbances, suchaslifestock grazing. Likemost areas, riparian
systemshavebeen changed dramatically becauseof disturbances. Theresultisoftena
systemthat provideslessenvironmental benefits.

Thisactivity introducesstudentstothevariouscharacteristicsof riparian zonesby
contrasting typical qualitiesof simple(disturbed) areaswith complex (healthy,
undisturbed) riparianregions. Hand out Activity A: Introductionto Riparian Areas. Tell
themthey will dotheactivity by themselvesand that they have 30 minutesto compl etethe
activity. NOTE: Theactivity sheetisintentionally left vagueastowhich oneisdisturbed
or undisturbed. L ead adiscussion on characteristicsof disturbed and undisturbed areas.

B. RetrieveData

In.
ACTIVITY SHEET A: Inroduction to Riparlan Areas et
s '

Infroducilon:  Balow are two llestrabons, ane of a dparian ayzlam disterbed by kumen or
grazing aciivity, and a eecond illustration of an undietucbad riparian &rea

Direcdions: Balow tha Blusirsalions ks echart ¥our tazk is ko completa the chart based on
your obzanvetizns of 1he ilustratons. YWhan you hewe compksted this, you will
hawa idanlifisd the lypical qualitisa thal make a riparisn system sither haalhy ar

i

uuuuuuu

CE

PFEREMMIAL
STREAM

Characiaristics Clgturbad System Undizlurbed Syzlem

Vagettion

Stream Flow

Wigtes Temprralire

Hahira Forage

Wildlife Diversity

Topoaraphy

Cithar
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After studentshavecompleted Activity Sheet A, ask studentsthe
following:

1. Whataretheimportant featuresof riparian areascomparedto other
natural areas?

2. Askstudentsto comparethecharacteristicsof undisturbedvs. disturbed
riparian areas.

3. Would morestreamside plantsbeimportant tofishand bank stability? Why?
4. What factorsmight beresponsiblefor disturbedriparian areas?

5. Usingthefactorsdiscussedinquestion number 4, havestudents
brainstorm possiblesolutions.

6. Askstudentstolistasmany riparianareasnear their community as
they canthinkof. How dotheseareasdiffer from oneanother? How
arethey similar?

CLOSURE Discusswhy itisimportant to protect riparian areas.
TRANSITION Riparianareasareoften awatershed and by definition, part of

alarger watershed. Now that we have seen some general characteristicsof
riparian areas, let'slook at the key role of riparian systems in watersheds.

RIPARIAN AREASAND WATERSHEDS
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CONCEPT Cause-Effect, Interaction, System
PRINCIPLE Participantsobservetheimportance of watershed protection.

OBJECTIVE Thestudent will construct amodel watershed and analyzeitsability to
control erosion.

PREPARATION Facilitator needsto select asitewherewatershed constructionispossible.
A sandy areaisoptimal. A knowledge of watershedsand the essential
elementsfor healthy watershedsisimportant.

MATERIALS « Trowelsor small shovels
USED *  WateringCan
* Ground cover such assticks, leavesand grass

PROCESSES e Observe
USED * DefineOperationally
* Hypothesize
* Control variables
* Predict
e Formulatemodels
e Communicate
TIME 20-30minutes

DOING THE ACTIVITY (outdoors)
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A. SettheStage

All of theland areathat isdrainedinto abody of water isawatershed. A watershed may beassmall
asasinglefieldor aslargeasseveral states. Thewatershed of theMississippi River, for example,
includesalmost half of the United States.

A watershedvoidof plantswill not absorbwater and holdthesoil inplace. I nstead, thesoil iswashed
intothestreamsandreservoirs. Muddy water canrun off rapidly and causefloods. A healthy
watershed preventsfloodsby absorbing and storing thisrunoff.

The purposeof thisnext activity isto seehow ahealthy watershed can reduce erosion.
B. Procedure
1. Divideclassinto groupsof four.
2. Hand out two shovel s/trowel sto each group.
3. Instruct thegroupsto discussthosequalitiesthat makeaheal thy watershed.

4. Afterthey havediscussedthis, tell thegroupsthat they will have 15 minutesto construct
onehealthy and oneunhealthy watershed. Thegeneral watershed shapeshould bedefined
by several streamsthat drainintoacommonriver. Watershed healthwill betested by the

teacher as she/he simulates a severe rain storm using awatering can.

5. Stresstostudentsthat material sfor ground cover may becollectedfromthe
surrounding areabut that they may not uproot growing plants.

6. Whenall groupshavefinished makingtheir model watersheds, gather theclasstogether.
Visiteachwatershed site, wheretheteacher will "rainon" thewatersheds oneat atime, while
studentsobservetheresult.

C. RetrieveData
Discussthefollowingwiththeentiregroup:

1. ldentify thewatershed(s) that provided thebest protectionfromerosion. What madethese
watershedsbetter than others?

2. How dowatershedsaffect thewater quality of awater system?
3. What humanactivitiesdamage/improve thehealth of watersheds?

4. How arecitiesaffected by their watershed? What might happenif several of thesmall
streams drainingintoanurban area'swatershed were polluted fromlivestock or mining
operations?

5. Generatealist of positive actionswe can taketo maintain and protect watersheds. Tryto
includeactivitiesthat could bedonelocally.

CLOSURE How dothenarrow riparian stripsal ong each stream contributetothefunctionand health
of thewatershed?

TRANSITION Inthenext activity, participantswill conduct atransect study of ariparianareaand

then pool their datato show vegetative bonds.
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A TRANSECT OF RIPARIAN VEGETATION

CONCEPT Organism, Population, System
PRINCIPLE Participantswill record plantslocated along atransect established
perpendicular to astream or shorelineonregular intervals.
OBJECTIVE » Studentsshouldbeabletoidentify and record vegetationtypeslocated
alongatransect.

» Studentsshould beabletodescribetherelationship between
vegetationandthewater system, and explainvegetation zones.

PREPARATION Facilitator needsto select asuitableriparian areafor thisactivity. The
ideal sitewould beacreek or stream with at |east three distinct vegeta-
tionzones running generally parallel toit.

Thefacilitator also needsto set up anumber of transectsequal tothe
number of small groupsthat will begatheringdata. Transectsshouldrun
perpendicular to the bank or shoreand parallel to each other at 5 meter
intervals. Thisdistanceisnot critical. Thelength of thetransect will vary
based onthesite. It needsto belong enough to encompassthedesired
vegetativebands; generally 10-25 meterson each sideof thewater should
besufficient. Datacan be gathered only ononeside, if desired. Thisis
recommended for lakesor other largewater bodies.

If youwant students toidentify plant species, they will need some
advancedtraining andreferencematerials(i.e., identification guidesor
collections). Otherwise, identifyinggeneral planttypes(sedges, shrubs,
trees) should yield satisfactory data.

MATERIALS + Stakesfortransects < | Activity SheetB: Transect of
USED (4-6 per transect) RiparianV egetation
* Flagging(optional) Metrictape
* Plantidentification Pensor pencils
references e 1mx1msamplingsquareframe, hulahoopsor
string can beused

PROCESSES * Classify e Infer
USED * Measure * Interpret Data
TIME 90-120Minutes
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DOING THE ACTIVITY

A. SettheStage

Asyouwalk away from astream or |ake, the plant community often changesquickly and dra-

matically. Alongthebank youarelikely tofind plantsthat areableto survivefrequent flooding.
Next are plantsthat thrivein soggy soils, but may not beabletowithstand flooding. Finally you

will encounter plantsthat do not requiremuchwater at all. Y oumay find four or fivedistinct
"bands" of plantswithinthisripariantransitionarea.

Inthisactivity studentswill gather dataal ong aplant transect that runsperpendicular to thebank
or shore of awaterway. Several small groupswill work along parallel transects, recording the

most dominant plant found in aone square meter frame. Later, all datawill bejoinedto con-
struct amap of the plant " zones" that are present intheriparian system.

B. Procedure(Inside)

1. Divideclassintothethesamenumber of small groupsastherearetransects.
Assigneach grouptoonetransect.

2. Distributetoeachgroup:
hand-sketched map of area;
metric measuringtape,
frames, pensor pencils,
referencematerialsas
required, Activity Sheet B.

3. Stressany necessary safety
andenvironmental concerns.

(Outside)

4. Placethesamplingsquare
alongthetransectlineat
1 meterintervals. Always
placeoneside of theframe
alongtheright sideof the
transect asyoumoveaway
fromthewater.
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90-120 min.

ACTIVITY SHEET B: A Transect of Riparian VYegetatlon sl GRLRS
4 ™
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5. Recordthenameor description of thesinglemost dominant typeof plant
located withintheframe. If plantsappear to be co-dominant, namethem both.
If you can't get theframearound theplants, draw aone-meter squarelineinthe
soil with astick. Usetheframeto measuretheline.
6. Continueuntil theentiretransect hasbeensampledat Imintervals.

C. RetrieveData

Gather theclasstogether. (Indoors)

1. Havealargemap (hand-sketchedisfine) of thewater and transect lineson
display for all to see. The map should be on agrid with each line representing 1m.

2. Havearepresentativefrom each group placeadot alongtheir transect linewherever
thedominant plant typechanged.

3. Oncethedotsare onthemap, asingleword that describesthe plant type (e.g.,
"sedge") should bewritten betweenthedots.

4. Connectthedotsverticallyfor similar plant typestoillustratethevegetative
zonesinthearea. Only connect dotsof plantsthat occur in at |east threetransects
and where connecting thesewill not bisect another zone.
5. Makeupalegendforthemap.

CLOSURE Ask thestudents:

1. What werethe predominant vegetative zonesintheriparian area?

2. What kindsof adaptationswould you expect plantsfrom different
zonesto possess?

3. What environmental factorsaccount for thesedi stinct bandsof plants?

TRANSITION  Now that wehavelooked at theplant communitiespresentintheriparianarea,
weare going to use an observation blind to look for wildlife.

WILDLIFE BLIND
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1 Riparian )



CONCEPT Organism, Population, Evolution

PRINCIPLE Participantswill observeandrecordwildlifeintheriparian zoneand discuss
factorsimportant towildlifethat may beinfluenced by humans.

OBJECTIVE

Studentswill demonstrate observation and datagathering skillsby
recordingwildlifeobserved.

» Studentswill beableto describetherelationship betweenriparian
zonesandanimal habitat.

PREPARATION Theblind may beready for student use, or studentsmay beinvolvedinits
construction. Blindsmay betemporary sheltersmadefromreadily
assembled and dismantled materials(e.g., camouflagetarptied down
with stringsandtent stakes), or they may bepermanent (e.g., stoneor
wood) structures. Setting up theblind several daysprior to observation,
will givewildlifeachanceto get used toit. Baiting and seeding thearea
oneor two weeksprior to the study will also increase sightings.

If timeallows, providestudentswithanintroductionto

observation andidentification aswell asan overview of animalscom-
montothearea(especially birds). Somekind of reference material --
either afield guide or asimple sheet with those animals--isessential.

MATERIALS ¢ Observationblind e Dull coloredclothing
USED « Binoculars « | Activity Sheet C: WildlifeBlind |
* ldentificationguide < penor pencil

PROCESSES * Observe » Classfy
USED
TIME 45 - 60 Minutes (can berepeated)

DOING THE ACTIVITY (outdoors)
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A. SettheStage
Riparian areasareamong themost productiveand diversenatural environments. Be-
causeof this, they areexcellent areasfor wildlife observation. Itisnot uncommonto

findavariety of insects, birds, amphibians, snakes, and occasional mammalsinthe
ripariancommunity. Avoidscaringany wildlifeby remaining quiet.

B. Procedure

1. Inthisactivity, studentswill usean observationblindto hid from and observe
animalsusingthearea.

2. Sightingswill berecorded using Activity Sheet C.

3. WorkinsmgchT roups, each taking turnsintheblind (or have several blindsset up).

ITY SHEET C: WildlIfe Blind individual
" I
For wikiiife cbaorvalion. Record your obesrvallons uesing Hhis form.
Animal Hame Behavicr Location Mumber Tims
. ’

Irwveddi gating Yo LEmirminc
Rigaritsh

C. RetrieveData
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After theobservation periodisconcluded, gather studentsto discussthefollowing:

1. Whichanimalsweremost abundant?

2. Whichgroupfoundthegreatest diversity of species?

3. Doesyour datasupport theideathat riparian areasprovideimportant habitat for
animals? Whereel secould you conduct an observation to support
thishypothesis?

4. Listthefactorsfoundintheriparianzonethat areimportant towildlife.

5. Hashumanactivity impactedthisarea? If so, isthereanythingyou or the
group coulddoto minimizethat impact?

CLOSURE Summarizetheimportanceof riparianareastowildlife.

TRANSITION Inthefirstactivity youlearned how someriparian areasarefairly undisturbed
while othershave been degraded. Next, wewill [ook at riparian systemsin
greater detail -- their functionin erosion control and their importanceto plants

and animals. Youwill alsovisit and analyzeariparian areafor itsuseful -
nessasaproductive ecological area

RIPARIAN ASSESSMENT
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CONCEPT System, Change, Interaction, and Order

PRINCIPLE Participantsanalyzetheheal th of ariparian areaand discussmanagement

considerations.

OBJECTIVE

Thestudent will observeand collect dataon ariparian system.

» Usingthecollected datathe student will beableto describethe
rel ationship betweenriparian zonesand management considerations.

PREPARATION Theteacher may wish to select two or moreriparian areasto visitif time
permits. Itisalsorecommended that theclassreview theinformation
discussed duringthe* Introductionto Riparian Areas’ |esson. Photocopy

Activity SheetD.
MATERIALS | Activity SheetD: Riparian Evaluation
USED * Penorpencils
PROCESSES * Observe
USED * Interpret Data

e Communicate

TIME 60 minutes

DOING THE ACTIVITY (outdoors)

17
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A. SettheStage

Aswehavelearned so far, healthy riparian areasare dynamic and diverse ecosystems.
Inthisactivity, youwill visit one or moreriparian areasto assesstheir relative heal th.

Ingeneral, thefollowingarecharacteristicsfound in mature, undisturbed (or recovered)
riparian areas.

» Waell-established vegetation and root system; zonesapparent

» Steeper banks, stableslopes

* Year-roundstreamflow

» Coolerwater temperatures(shaded)

» Higherwater table/better storage

» Diversehabitat/forage/wildlife

e Streambottom containssomegravel

» Aguaticorganismsdiverse, requireoxygen, includevariety of fish

Poorly managed, disturbed riparian areasgenerally havetheoppositefeatures.

B. Procedure _
ACTIVITY SHEET D: Ripatian Assesment P
' Y
1. Discusswithstudentsthose St of A15a QUK bt i) TR s e
characteristicswhichare
indicativeof amature,
undisturbedriparian areaand
thOSe Of apoorl y managed1 FRipartan Asxesmant Raﬁngs_l dimbgd. 2 nnlysighﬂydim!:pd. 3 und!sluibéd §
di Sturbed Systern ) E?:T::mmlgifr aach cheracteriztic then wrile the rading rumber
oh Fatings ) dati
Bras A ares B Bres G
2. Divideclassinto pairs Cractes chary
wariad canopy
and hand out one camples rootaystam
Activity SheetD to AL YATER
eachgroup v ot
’ cloay, fowing
parennial flow
3. Instructstudentsthat they iimarate
have 30 minutestowork oo
. . variaty of habifate
W|thth(_e| rpartner to complete o
theActivity Sheet. Careful ol
observationisessential. ok o e Rereee
TOTAL SCORE KE::E"HH{ =36-42
Qood =28-35
SUMUARY COMMENTS: ::':r ==$;§g
C.RetrieveData
LW v

Irvesii yuling Your it
Rigearlan
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When studentshavecompleted the sheet, discussthefoll owing questionsfor each
areaevaluated:

1. Doyoufeel thisareaisundisturbed and productive, or hasitsecological condition
beenreduced duetodisturbance?

2. Aretherecertain speciesthat seemto bepresentmainlyin
undisturbed (or disturbed) areas, but notintheother?

3. Docurrent management practices, if any, seemto beadequatefor thisarea?

4. Listany management recommendationsyouhaveforthisarea, (e.g., fences, trails,
restricted access, etc..).

5. Summarizetheroleyoufeel publicagenciesand privatelandownersshouldplay, if
any, inthemanagement of riparianareas. What environmental aswell aseconomic
factorsdoyouthink should be consideredinthisdecision making process?

CLOSURE Summarizeanddiscusstheuniqueroleandassociated valuesof riparian sys-

tems--their valueto watersheds, controlling runoff and erosion, stabilizing
stream banks, and asdiverse habitat for plantsand wildlife.
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ACTIVITY SHEET A: InroductiontoRiparian Areas

30min.
individual

s

Introduction: Below aretwoillustrations, one of ariparian system disturbed by human or
grazing activity, and asecondillustration of an undisturbed riparian area.

Directions: Below theillustrationsisachart. Y our task isto complete the chart based on
your observationsof theillustrations. When you have completed this, you will

haveidentified thetypical qualitiesthat make ariparian system either healthy or

degraded.

— e

BUNCH SRASSES
v o

\

- CHANNEL WITH INTERMITTENT
o FLOW
e e
v ,&’z‘ll: .
o 4 f y
gio®
", s - dunireR
e I 4
\.':-"'j ) _‘_jﬂﬁ \ 45.!{;
i L sagramuse
AlNEn SRASILE =1, b GRASIES
e 24—
o, S
AFILLARY FRIAG E g " s
S . I v L) P H T e ]
BATURATED TOME TR = o Tah ey
sl ST ,3,‘\:.-;;'}-:_; JeL K ; i _-_-‘";? #
LEMFINIMN LAYERS ‘ =
BECMAEK .
PERENNIAL
STREAM
Characteristics Disturbed System Undisturbed System
V egetation
Stream Flow
Water Temperature
Habitat/Forage

Wildlife Diversity

Topography

Other

/

Investigating Y our Environment

Riparian

,cnsiwvxq
%Wmmmw‘g



ACTIVITY SHEET B:

90-120 min.

A Transect of Riparian Vegetation small groups
4 )
Use this sheet to record the dominant plant type found at each stop. Record datafrom atransect of up to
25m in length on each side of the stream or waterway (total 50 meters). The 25 stopson the“+” (left)
column should be on one side of the waterway, while the other 25 stops correspond to the other side. Stop
numbers correspond to meters from the water; therefore, the #1 (both + and - ) samples are a single meter
from the water, while the 25th stop are 25 meters from the water.
Transect # GroupMembers
Stop # Dominant Plant Stop # Dominant Plant
+1 -1
+2 -2
+3 -3
+4 -4
+5 -5
+6 -6
+7 -7
+8 -8
+9 -9
+10 -10
+11 -11
+12 -12
+13 -13
+14 -14
+15 -15
+16 -16
+17 -17
+18 -18
+19 -19
+20 -20
+21 -21
+22 -22
+23 -23
+24 -24
+25 -25
\. /
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L . 40-60 min.
ACTIVITY SHEET C: WildlifeBlind individual

4 )

For wildlife observation. Record your observations using this form.

Animal Name Behavior L ocation Number Time

\_ J
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60 min.
ACTIVITY SHEET D: Riparian Assesment grgﬂgs

(" ™
Sketch of Area(quick, birds-eyeview) Typical cross section

Riparian Assesment Ratings 1 disturbed, 2 only slightly disturbed, 3 undisturbed
Determine therating for each characteristic then write the rating number
intheappropriate box.

Ratings

Recommendations
areaA areaB areaC

Characteristics

PLANTS
speciesdiversity
varied canopy
complex root system

STREAM/WATER
QUALITY

shadeavailable
substrate (bottom)
clear, flowing
perennial flow

FISH& WILDLIFE
aguaticinverteb’s.
fish type/difersity
wildlifeforage
variety of habitats

OTHERFACTORS
bank steepness

bank stability

lack of disturbances

Key:

TOTAL SCORE Excellent = 36-42
Good = 29-35
SUMMARY COMMENTS: Fair = 21-28
Poor =14-20

\_ J
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ACTIVITY B: Reference

e )
A A A
Draw line frame
usingframe
I I
: frame :
I I
N2 | |
h n n n n - u u u | . u u u u |
Theframeshouldbesquare
frame asshouldthedottedline
aroundthetree
SAMPLEMAP A+ _ _ __ transectline
@&—_ @ DPlantline
C+ B+ @ sedge @ plantline
D+ N N At
AN
\_ J
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