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Biology208Ecology–Vegetation
CommunityStructure–Lab6and7

Biology208Lab6–IntroductiontoVegetationSamplingintheField

Overview

Thislabwilltrainyouonhowtoobtainquantitativedatainthefieldthatcanbeusedto

characterizethevegetationstructureofselecteddisturbedandundisturbedforest

ecosystems.Thelabwillbecoupledwithasubsequentdataanalysis,interpretationand

presentationlab.

Ecologicalstudiesoftenrequirequantitativedataforthedescriptionandanalysisof
patternsandprocesses.Becauseitisusuallynotfeasibletodescribeorcountevery
organism inacommunity,somekindofsamplingisrequired.Samplingtechniquesvary
dependingonthenatureoftheorganismsbeingstudiedandthekindsofquestions
beingasked,butinallcasesthegoalistoobtainsamplesthatarefreefrom biasand
representativeofthesystem beingstudied.

Severalthingstoconsiderwhendesigningasamplingstudyare:

 Theplacementofsamplesites;

 Thetechniquesusedtosampledifferenttypesoforganisms(e.g.treesvs.
herbaceousplants);

 Thedatathatwillbecollected;

 Thekindsofanalysesthedatawillbeusedfor.

LearningOutcomes
 IdentifycommonplantsofBC

 Designstudysamplingmethodstoobtainreplicatedandunbiasedquantitative

data

 Implementavegetativesamplingprotocolunderfieldconditions

 Accuratelyrecordfielddataandenterthisintodatabases.

Timeline

 (30mins)Travelfrom CapU
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 (5mins)Samplesiteorientationatstudysite1

 (45mins)Vegetativesamplingatstudysite1

 (20mins)Travelfrom Studysite1tostudysite2(TBD)

 (45mins)Vegetativesamplingatstudysite2(TBD)

 (15mins)TraveltoCapU

Materials

o Clipboardsx7

o Labhandouts

o Datacollectionsheets

o LongTapeMeasuresx7

o DBHtapes/trunkmeasurementtapes

o Flaggingtape

o Ponchos

o PlantIDguidesx7(max)

SampleSiteSelection

Therearetwomainwaystoselectsitesforsampling,random andnon-random
(systematic).

Inrandom samplingpointsarelocatedrandomlythroughouttheentirestudyarea,
usuallywiththeuseofarandom numbertable.Random meansthatallpointswithinthe
studyareahavethesamechanceofbeingselected,andthattheyareindependent–the
selectionofanysamplepointisnotinfluencedbythepositionofotherpoints.Notethat
thisisnotthesameashaphazardsampling,inwhichtheselectionofpointsisentirely
subjective.Datacollectedbyrandom samplingisidealforstatisticalanalysis.The
disadvantageofrandom samplingisthatitcanbecomplicatedandtime-consumingto
applyinthefield.

Innon-random samplingthesamplepointsarelocatedatregularintervals,oraccording
tosomepre-determinedcriteria.Aregularsamplinggridensuresthatsamplesitesare
evenlyspreadthroughoutthestudyarea,butthepointsarenotindependentofone
another,andallpointswithintheareadonothavethesameprobabilityofbeing
sampled,soitismoredifficulttoapplystatisticalanalysistodatacollectedthisway.
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Regularsamplingisstillusefulbecauseitissimpleandeasytodointhefield.Wewill
usearegulardesigninthisstudy.

Therearealsomorecomplicateddesignsthatcombineaspectsofrandom andnon-
random sampling,butwewillnotbeconcernedwiththem forthislab.

SamplingMethodsandDataTypes

Ateachsamplesitewithinthestudyarea,wewillsamplethevegetationwithincircular
quadrats(quadratoriginallymeantasquaresamplingarea,butnowitiscommonto
useroundquadrats).Thesizeofthequadratsandthekindofdatacollecteddependon
thelifeformsbeingstudied.Standardquadratsizesare100m2fortrees,10m2for
shrubs,and1m2forherbs.Wewillestablishcircularquadratsfortrees.Shrubswillbe
sampledusingaline-interceptmethodwithinthequadratsusedfortrees.

Lifeform Quadrat
size

Radius Quadratsize
inhectares
(ha)

Multiplierto
getplants/ha

Trees 100m2 5.64m 0.01 100

Shrubs 10m2 1.78m 0.001 1000

Herbs 1m2 0.56m 0.0001 10000

Differentlifeformssometimesrequiredifferentsamplingmethods.Forthislab,usethe
methodsdescribedbelow.

Trees

Forthepurposeofthislabatreewillbedefinedasanywoodyplantwithdiameterat

breastheight(DBH)of10cm orgreater.Youwillsampletreeswithina100square

metrequadrat.Alltreeswithinthequadratshouldbeidentifiedtospeciesandtheir

DBHshouldbemeasured.YouwillbegiveninstructionsonhowtomeasureDBH

beforegoingintothefield.

Saplings

SaplingsareyoungtreeswithaDBHbetween2.5cm and10cm.Saplingsshouldbe

countedandidentified,butwewillnotmeasureDBHforsaplings.

ShrubsandFerns

Shrubsandfernswillbesampledusingaline-interceptmethod.Extenda10metre

measuringtapethroughyourquadratandrecordhowmuchofthelineisinterceptedby
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eachshrubspecies.Detailedinstructionswillbeprovidedbeforegoingintothefield.
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Instructions

Wewillusearegulargridsamplingdesign.Followthedirectionsbelowtoestablish

yourquadratsandlinetransects.

1.Workingroupsof3-4students.

2.Groupsshouldbespacedat15metreintervalsalongapath.

3.Establishyourfirstquadrat.Measure10metresperpendiculartotheedgeofthepath

(orasdirected).Thismarksthecentreofthequadrat.SeeFigure1.

4.Usethemarkedropestoestablisha5.64metreradiusfrom thecentreofthequadrat.

Thisdefinesanareaof100m2.SeeFigure1.

Path

15

Figure1.VegetationSamplingDesign(Notto
Scale)

10

15
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5.Identifytospeciesalltreeswithadiameteratbreastheight(DBH)ofmorethan10

cm.MeasurethecircumferenceorDBHofalltreeswithinyourquadrat.SeeFigure2.

6.IdentifyandcountalltreesaplingswithDBHbetween2.5and10cm.Donot

measuretheirsizes.

7.Sampleshrubsandfernsusingthelineinterceptmethod.Centrea10metretape

alongthecentrelineofyourquadrat,perpendiculartotheedgeofthepath(alongthe

samelineyouusedtofindthecentreofthequadrat).Identifyallshrubsandfernsto

speciesandrecordwheretheyinterceptthetape.SeeFigure3.

Note:thecoverofaplantcanbedefinedasitsZoneofinfluenceasshowninFigure4,

onetechniqueistomeasureacrossthisareaalongyourtransectlinewhereveritfalls.

Alsonotethatplantsmaybeunderotherplants;theymustbothbemeasured

separately.

Radius=5.64m

Area=100m
2

Figure2.MeasuringDiameteratBreastHeight(DBH
MeasureDBHforalltreeswithDBH>10cm (circumference>31.4cm)
Countsaplingswith2.5cm <DBH<10cm (7.9cm <circumference<
31.4cm)

Figure3.LineInterceptMethodforShrubsandFerns

Measurehowmuchofthelineisinterceptedbyeachshruborfern
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8.Establishyoursecondquadrat.Measure15metresfrom thecentreofthefirst

quadrat,alongthesamelineperpendiculartothepathedge.Thismarksthecentreof

thesecondquadrat.

9.Repeatsteps4-7above.Completethreequadrats.

Figure4.Zoneofinfluenceforashrub
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Biology208Lab7-QuantitativeAnalysisofVegetationData

Youwillcompletethisdataanalysislabduringthelabsessionfollowingyourfielddata

collection(orattheinstructor’sdirection).

Overview

Thestructureofanecologicalcommunityisdefinedbytheidentity,number,andrelative

abundanceofthespeciesitcontains.Inthislabyouwilllearnhowtousequantitative

datatoanalysecommunitystructure.Thequantitativemeasuresusedheremaythen

beusedtocomparedifferentcommunities,ortoguideinvestigationsintothe

processesthatstructurecommunities.

YouwillbeworkingwiththedatayoucollectedattheLowerSeymourConservation

Reserve(LSCR)todescribeandcomparethetreeandshrubcommunitiesinareaswith

differentlevelsofdisturbance.

LearningOutcomes

 Calculatespeciesimportanceusingdataonspeciesrichness,abundance

(density/coverage)andfrequency(presence/absenceinsamplingsites)

 Plotrankimportancecurvestovisuallyanalyzevegetationcommunities

 CalculateSimpson’sandShannon’sDiversityIndicestoassesscommunity

richnessandevenness

 CalculateSorenson’sCoefficienttocomparecommunityspeciescomposition

 Describepatternsindiversitydatatocharacterisevegetationstructure

 Comparevegetationstructurebetweencommunitiesandexplainpotential

causesofvariation

Exercise1.CommunityStructureofTrees

Beginbyusingtheworksheetlabelledtreesforthisexercise.Treesshowsourrawdata

from thefieldwithseveraladditionalcolumnswhichhavebeenusedtocalculate:(i)

Diameteratbreastheight,(ii)BasalArea,and(iii)BasalAreaperHectareasfollows.

Diameteratbreastheight(DBH)wasmeasuredforalltrees(>10cm DBH).IfaDBH

tapewasnotavailable,circumferencewasmeasuredandDBHwascalculatedusing

DBH=circumference/

Basalarea,isameasureoftheareaofgroundcoveredbythebaseofatreeandcanbe
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calculatedusingDBH.Basalareaisusuallyexpressedinsquaremetersperhectare

(m2),soDBHmeasurementswerefirstconvertedtometers.Basalareawasthen

calculatedusingtheformula:BasalArea=0.5*DBH2

Basalareaperhectarewascalculatedbymultiplyingbasalareaby10(becausewe

sampled0.1hectareateachquadratsite).

Wecanuseourrawdataandournewlycalculatedbasalareaperhectaretosum basal

areapertreespeciesperquadrat.Inadditiontobasalarea,wewillalsolookatthetotal

numberoftreesforeachspeciesperquadrat.Finally,wewillconsiderthenumberof

quadratsinwhicheachspecieswaspresentwithinourstudyarea.Recallthatwe

sampledindifferentstudyareas(e.g.forest/clearcut)sowe’llsum dataforthese

areasseparately

ThisdataissummarisedintheTreesDataworksheet.We’llusethisforourexploration

ofthedata.NotethattheBasalareaperhectareisanaverageacrossthequadrats

whichwascalculatedusingthe‘Treespivottable1&2’worksheetsbyyourinstructor

Exercise1.A

Fillintheremainingcolumnsintheworksheet.Dothisforallcommunities.

Usethefollowingformulas:

RelativeBasalArea= BasalAreaperHectare
TotalBasalAreaperHectareforallSpecies

Density=NumberofIndividuals
TotalAreaSampled

RelativeDensity=DensityforaSpecies
TotalDensityforallSpecies

Frequency=NumberofQuadratsinWhichSpecieswasRecorded
TotalNumberofQuadratsSampled

RelativeFrequency=FrequencyforaSpecies
TotalFrequencyforallSpecies

Importance=(RelativeBasalArea+RelativeDensity+RelativeFrequency)

RelativeImportance=ImportanceofaSpecies
TotalImportanceofallSpecies
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Exercise1.B

MakeabargraphforeachcommunitywithbarsforRelativeBasalArea,RelativeDensity,

RelativeFrequency,andRelativeImportanceforeachspecies.

Question1:Definebasalarea,density,frequency,andimportanceinyourownwords.

Question2:Comparethedifferentmeasuresofspeciesimportance.Doesthesame

speciesalwaysrankhighestonallmeasures?Whyorwhynot?

Question3:Describeanydifferencesamongthetreecommunitiesthatyoucaninfer

from this

Question4:Suggestwhythetreecommunitiesdifferandwhatadaptationsabundant

communitymembershave.
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Exercise2.SpeciesDiversityofForestTrees

Usethetreediversityworksheetforthisexercise.

EntertheImportanceofTreespeciesatthecommunitieswesampledintothe

worksheet.

Exercise2.A

Simpson’sDiversityIndexisameasureofspeciesrichnessandspeciesevenness,

wherethemaximum valueissetbythetotalnumberofspeciesandthevalueiscloser

tothismaximum whenthespecieshavemoreevenabundance.Usethedatato

calculateSimpson’sDiversityIndexforthecommunities.Usethefollowingformulas:

Proportionofspeciesi:pi=Relativeimportanceofspeciesi

Simpson’sDiversity: D=1
Σ(pi

2)

Question5:Comparethecommunitiesintermsofspeciesrichnessanddiversity.

Whichcommunityismostdiverse?WhatdoesSimpson’sDiversityIndextellyou

aboutthestructuresofthetreecommunities?

Question6:CalculateSimpsonsDiversityforacommunitythathasfivespecies,allof

whichareequallyimportant.Howdothecommunitiesyousampleddifferfrom this

hypotheticalcommunity?

Exercise3.RankImportanceofForestTrees

Entertherelativeimportance(pi)valuesforthetreesatbothsiteintothetableinthe

Rankimportanceworksheet.Nowsortthevaluessothemostimportantspeciesis
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rankedfirst(makesuretosortbothspeciesandimportancedatatogether),thenext

mostimportantspeciesisrankedsecond,andsoon.Inthetable,fillintherank

importancecolumnforthetreesinthecommunitiessampled.

Makeascatterplotwithrank-importancecurvesforbothcommunitiesonthesame

graph.Typicallythisisaplotofrelativeimportance(yaxis)againstrank(xaxis).You

canalsoplotrelativeimportanceagainsttreespeciestocomparethecommunities.

Question7:Howandwhydotheslopesoftherank-importancecurvesvarywith

speciesevenness?ComparetheseresultswiththevaluesforSimpson’sDiversity.Do

theygiveyouthesameinformationaboutcommunitystructure?

(Note:itmaybeeasiertovisualizetheslopesifthey-axisischangedtoalogscale).

Exercise4.CommunityStructureofForestShrubs

Usetheshrubsdataworksheetforthisexercise.Youmayviewtheoriginalshrubdata

intheshrubsworksheet.

Thisexercisewillshowyouthatsimilaranalysescanbeperformedusingdatathatwere

collectedusingdifferentmethods.Shrubsweresampledusingaline-interceptmethod

(transects).Theaveragetotaldistanceinterceptedbyeachshrubspecies(average

acrosstransects)andthenumberoftransectsinwhichitwasfoundhavebeenentered

intotheworksheet.

Exercise4.A

FillintheremainingcolumnsintheShrubsdataworksheet.Dothisforallcommunities.

Usethefollowingformulas:

PercentCover=TotalLengthCovered
TotalLengthSampled

RelativePercentCover=PercentCoverforaSpecies
TotalPercentCoverforallSpecies

Frequency=NumberofLinesinWhichSpeciesRecorded
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TotalNumberofLinesSampled

RelativeFrequency=FrequencyforaSpecies
TotalFrequencyforallSpecies

Importance=RelativePercentCover+RelativeFrequency

RelativeImportance=ImportanceofaSpecies
TotalImportanceofallSpecies

Exercise4.B

MakeabargraphforeachcommunitywithbarsforRelativePercentCover,Relative

Frequency,andImportanceforeachspecies.

Question8:Definepercentcoverinyourownwords.Howispercentcoversimilarto

themeasureofbasalareathatwasusedfortrees?

Question9:Describeanydifferencesbetweentheshrubcommunities.

Question10:Suggestwhytheshrubcommunitiesdifferandwhatadaptations

abundantcommunitymembershave.
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Exercise5.SpeciesDiversityIndexesforForestShrubs

Usetheshrubsdiversityworksheetforthisexercise.Youwillcalculatetwodifferent

diversityIndicesandcomparethem.

Entertheimportanceofshrubspeciesatthecommunitiessampledintotheworksheet.

Exercise5.A

UsethedatatocalculatebothSimpson’sDiversityIndexandShannon’sdiversityindex

forbothcommunities.Usethefollowingformulas:

Simpson’sDiversity: D=1
Σ(Pi

2)

Shannon’sDiversityIndex:H=Σ(PilnPi)

Relativeimportanceofspecies=Pi

ln=Naturallog
Σ=sum forallspecies

IntheSimpsonindex,pistheproportion(n/N)ofindividualsofoneparticularspecies

found(n)dividedbythetotalnumberofindividualsfound(N),Σisthesum ofthe

calculations,andsisthenumberofspecies.

IntheShannonindex,pistheproportion(n/N)ofindividualsofoneparticularspecies

found(n)dividedbythetotalnumberofindividualsfound(N),lnisthenaturallog,Σis

thesum ofthecalculations,andsisthenumberofspecies.

Question11:TheSimpsonindexisadominanceindexbecauseitgivesmoreweightto

commonordominantspecies.Inthiscase,afewrarespecieswithonlyafew

representativeswillnotaffectthediversity.Canyoupointoutanyproblemsinthese

assumptions?

Question12:TheShannonindexisaninformationstatisticindex,whichmeansit

assumesallspeciesarerepresentedinasampleandthattheyarerandomlysampled.

Canyoupointoutanyproblemsintheseassumptions?



Biol208

15

Question13:Comparethecommunitiesintermsofspeciesrichnessandboth

Simpson’sandShannon’sdiversity.Whichcommunityismostdiverse?Whatdothe

DiversityIndicestellyouaboutthestructuresoftheshrubcommunities?

Exercise6.Comparingspeciesdiversitybetweencommunities

Comparisonofcommunityspeciesinformsusofwhetherwearecomparingsimilaror

distinctcommunities.Highdissimilarityindicatesthattheysupportdifferentspecies.

Sorenson’sCoefficient(CC)isasimplecomparisonmetricforcommunitiescalculated

asfollows:

CC=2C/S1+S2

C=thenumberofspeciestwocommunitieshaveincommon

S1=Totalnumberofspeciesincommunity1

S2=Totalnumberofspeciesincommunity2

LogicallyavalueofCC=1,indicatescompleteoverlapofspecies;avalueofCC=0,

indicatesnooverlapofspecies.

Exercise6A

CalculateSorenson’sCoefficient(CC)forthecommunitiesyousampled.

Question14:WhatdoesyourvalueforSorenson’sCoefficient(CC)indicateaboutthe

communitiesyousampledandwhymighttheyshowthissimilarity?


