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LearningOutcomes
 UseOptimalForagingTheorytomakeapredictionaboutanimaldecisions

 UseRiskSensitiveForagingtheorytoexplainpatternsofvigilanceandgroup

livinginanimals

 Generatehypotheses,makepredictionsandtestthesewithnatural

observations,collatedata,interpretresultsanddrawconclusions

 Undertakeindependentfielddatacollectiononanimalbehaviourusingsurveys

andfocals

 Writeascientificprojectreport

Overview
PerhapsyouhavenoticedthattherearelotsofcrowsinVancouver,buthaveyoueverwondered

whytherearesomanyandwhattheconsequencesare?

Thesequestionsareimportantbecausethehighabundanceofcrowscouldprofoundlyalterthe

urbanenvironment.Inparticular,crowsarepredatorsofotherbirdseggsandchicks,termed

‘nestpredators’andmaythereforedepressnumbersofotherbirdspecies.Birdsareimportant

communitymembersandreducingtheirnumbersmayhaveimportantknock-onconsequences,

termedinteractioneffects.Ideally,wewouldthereforeidentify(i)whatisboostingcrow

numbersand(ii)whetherthisisdecreasingtheabundanceofotherbirdspeciesasaresultof

nestpredation.

Inthislabwewilldesignaresearchprojecttoexplorethefirstofthesetwoquestions(i).We

willundertaketheprojectasaclassandcollect,compile,analyze,interpretandpresentourdata.

Youwilleachproduceawrittenprojectreportof~2000wordsdueintheweekofMar8th–

12thbeforeLab7andworth5%ofyourcoursegrade.Sincewe’reworkingasagroupour

reportswillbesimilar,buttheymustbedifferentandinyourownwords.Ifourmethodsare

goodandyouallfollowthem carefully,wemayeventrytopublishacollectiveprojectreportat

theendoftheterm withallofthosewhocollecteddatalistedasauthors?

Toaddressourquestion,wewillbeadoptinganevolutionaryapproachbasedonthefunctionof

behaviourandwillthereforefocusonwhethercrowsbehaviourcanbeunderstoodbasedon

decisionstomaximisereproductivesuccess.Behavioursaregreatfortestingfunction,

becauseyoucanpredictoridentifyinthefieldexactlywhichbehaviourisoptimal(maximises

reproduction)andtestwhetherorganismsadopttheoptimalbehaviour.Foragingisespecially

suitable,becauseacquiringorproducingfoodisastrongselectionpressurethatshapesmuch

ofanorganism’sobservableactivity.Unfortunately,measuringhowamoment-to-moment

behaviouraffectsreproductivesuccesscanbedifficult.Asaresult,weoftenmeasurea

currencywhichpredictsreproductivesuccess.Forexample,therateofenergygainisagood

currency,becauseindividualsthatmaximiseenergywillhavemoreresourcesforreproduction.
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Wemaythereforepredictthatforaginganimalswillmaximisetheirrateofenergygainfrom

foragingbehaviourandOptimalForagingTheoryexploresthispossibility.Atanygivenmoment,

individualsshouldadopttheforagingbehaviourthatmaximisestheirrateofenergyintake.Of

course,individualsarenotalwaysfreetomakeanindependentdecisionandmustaccountfor

theactionsofcompetitors.Furthermore,organismsmustsimultaneouslyminimisetherisk

thattheyareeatenwhilestillobtainingsufficientenergy,andRiskSensitiveForagingtheory

exploreshoworganismsbalancetheseconflictingpressures.Thisisagreatexampleofatrade-

off,whereanimalsmayhavetobalanceriskandreward/costsandbenefits.Forexample,you

mightgetthehighestforagingpayofffrom goingtothemiddleofafield,butyoumightalsobe

mostvulnerabletopredationbecausethereisnocover.Asaresult,animalsadopttacticsto

reducepredationriskincludingenhancedvigilancetodetectpredatorsandgrouplivingwhich

togetherdecreaserisk.However,thesebehaviourscanreducepayoffssinceforagingtimeand

competitionwillbeenhancedrespectively.

Pre-lab
Inthelabguidebelow,thereareblankspacestocomplete.Youwillbeabletoundertake

theeLearnlabexercisetohelpyouanswertheseandotherquestions.

ProjectHypothesisandPredictions
ToexplorewhytherearesomanycrowsinVancouverwewilldevelopandtestonesimple

hypothesis(explanation).

WhatpossiblehypothesescanyouthinkofforcrowabundanceinVancouver?Trytocomeup

withthree:

Wenowneedtomakesomepredictionsthatwecantestthiswith.

Identifyapredictionbasedonahypothesis?

Finally,wehaveoneassumptionunderpinningourstudy,namelythattherearelotsofcrowsin

theurbanenvironmentwithinVancouver.

Whatpredictionmightwemaketoconfirm this?
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ProjectMethods
Todesignourprojectmethodweneedtoidentifyeachpredictioninturnandmatchthistoa

specificdatacollectionmethod.

Todeterminewhethercrowabundanceishighinurbanhabitatandmoresothaninnatural

habitat,wewill:

Todeterminewhethercrowsgainhigherforagingpayoffswheninurbanhabitatandwhether

thesearegreaterthanpayoffsavailableinnaturalhabitat,wewill:

Todeterminewhethercrowsgainhighforagingpayoffsinurbanareasfrom invasiveprey

speciesandhumanfoodgarbage,wewill:

Whendesigningmethodsonemustconsideralternateexplanationsforobservationsmade.Try

tothink‘whatif’whenconsideringthedatayoumightproduce.Whatifwefoundthatcrows

prefertoforageinforests,eventhoughfieldsofferhigherenergeticpayoffs?Wemightthen

thinkaboutotherconstraintsonbehaviour,perhapsthereishigherpredationrisk,ormore

chanceofcompetitivedisruptionwhenforaginginanopenhabitat?

Toaccountforthepossibilitythatpatternsofforagingaredeterminedbycompetitionand

predation,wewilladditionally:
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CrowSurveyMethods
Wewillundertakecrowsurveysrecordingthetotaltimespentlookingforcrows,thenumberof

crowsseenandwhateachwasdoingwhenobserved.Fordifferenthabitatswecanthen

estimatethe:

Eachstudentmustcompleteatleastthreesurveys,aimingfor30minutespersurvey.Students

mustadditionallynotethefollowing.

 Surveysmustbeconductedinnewlocations

 Studentsmustundertaketheirsurveysontheirown,orwithfriendswhoarenot

collectingdata

 Surveysmustbeindifferenthabitats

 Surveysmustbeatdifferenttimesofday

 Beginyoursurveyinanareaofyourchoice

 Trytoavoidretracingyourstepsandavoidrecordingthesamecrowtwice

Whyisitessentialtouseanewlocationeachtimeandtoavoidtwostudentsrecordingdata

atthesametimeandplace?

Surveyprotocol:
 Notethetimewhenyoubeganyoursurveyandenterthefollowing:

o Observeridentity–yoursurnameandinitiale.g.,FlowerT

o AreaofLowerMainlande.g.EastVancouver,LynnValley.Trytobespecific

o Conditions–Clear,RainorSnow

o Habitat

 Field=grassyfieldorathleticsfielde.g.Inter-riverpark

 wood=treeorvegetatedareaofapark
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 Urban=streetsandhouseswithlawns,trees.e.g.residential/suburban

 City=Citycentreareaswithfewtreesorgrasse.g.downtownormain

shoppingroads

 Forest=unbrokencanopyoftreese.g.LynnCanyonPark

 Beach=beachand50m from topofbeach

 Scrub=openareoflowshrubsandbushes

 Wheneveryouencounteracrowthatis<50metresfrom you,makeatallymarkforits

specificCrowBehaviour.Donotincludecrowsthatareflyingover,butyoucaninclude

them iftheylandinsight.Ifyouseemanycrows,makeatallymarkforeachcrow.Do

notincludecrows>50m awayortherewillbebiastoopenareaswherecrowsaremore

easilyseen.

o CrowBehaviour

 Interacting–interactingwithanothercrow

 Perched–perchedandstationary

 Foraging–movingaroundlookingatthingsandcanbeontheground,in

atreeoronamanmadesurface(garbagebinetc)

 Predator–Mobbingoralarmingatapredator

 Other

o Ifyouthinkacrowhasflownaheadofyou,forexampletomobapredator,then

donotrecorditasecondtime.Onlyrecordcrowindividualswhenseenforthe

firsttime.

 Whenyouendyoursurveyrecordthetimeyoufinish.Pleasenotethefollowing

o Ifyouchangethetypeofhabitatyouarein,pleaseendyourprevioussurveyand

startanewsurvey.Forexample,ifyoumovefrom anUrbanareatoaPark-field,

thenstartanewsurveyrowinyourtable.

CrowFocalMethods
Duringcrowsurveys,collectacrowfocalonanycrowsseenforaging.Youcanalsocollectcrow

focalsatothertimes.Theaim ofthecrowfocalistorecordthenumber,sizeandtypesoffood

itemscaughtbyacrowduringaperiodoftime.Fordifferenthabitatswecanthenestimate:



Biol208Lab–Crowforagingclassproject

7

Additionally,wewillrecordcrowvigilanceandthepresenceofothercrowstocontrolforany

effectpredatorsandcompetitorshave.

Eachstudentshouldcollectaminimum of5crowfocalsofatleast5minuteseachinlength.

Trytogetatleastonefocalduringeachsurvey.Youmaycollectmorethanthisifyouchoose.In

fact,thedatabasewillbeimprovedbygettingmorefocalsfrom crowsindifferenthabitats.

Whenundertakingfocalsmakesureofthefollowing:

 Onlydoonefocalonacrow.Movetoanewareaifyoususpectthatyoumightdoafocal

onacrowyoupreviouslyrecorded.

 Nootherstudentsshouldrecordfocalsonthesamecrowsasyou.

 Trytoavoidscaringyourcroworyouwillnotgetthelongfocalsyouneed:(i)watch

them from asfarawayaspossible,(ii)pretendnottolookatthem bylookingatthem

sideways,Wheneveracrowseesthatyouarewatching,itmaythinkyouareapredator,

(iii)moveaslittleaspossibleandmovesmoothlyandslowly,(iv)neverwalkdirectly

towardsawildanimal,insteadcircletowardsthem.(v)standstillandrelax,often

animalswillrelaxtoo.

Whyisitessentialyouminimizeyourdisturbanceofafocalcrow?

Crowfocalprotocol
 Whenaforagingcrowissitedmakenoteofthefollowingbeforestartingafocal.Ifthese

arethesameasforthepreceedingcrow,thenyoucansimplyenter“…”sinceyou’llknow

nothingchanged

o Date

o Time(24hourclock)

o Observeridentity–yoursurnameandinitiale.g.,FlowerT

o AreaofLowerMainlande.g.EastVancouver,LynnValley.Trytobespecific

o Conditions–Clear,RainorSnow

o Habitat
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 Field=grassyfieldorathleticsfielde.g.Inter-riverpark

 Wood=treeorvegetatedareaofapark

 Urban=streetsandhouseswithlawns,trees.e.g.residential/suburban

 City=Citycentreareaswithfewtreesorgrasse.g.downtownormain

shoppingroads

 Forest=unbrokencanopyoftreese.g.LynnCanyonPark

 Beach=beachand50m from topofbeach

 Scrub=openareoflowshrubsandbushes

o CrowLocation

 Grass–onthegroundongrass

 Ground–onthegroundinanopenareae.g.carpark

 Veg–inoronlowvegetationat<2m

 Tree–inatreeat>2m

 Man-Made–onaman-madestructuree.g.garbagebin,houseetc.Ifona

road,thisisconsideredopen-ground

o Numberofnearbycrows–countofcrows<50metresaway

 Whenyouarereadytowatchthecrow,startastopwatchtimer,thencontinuouslynote

thefollowing.

o Tallyofvigilance=wheneverthecrowlooksup,makeatallymark

o Tallyinteractionswithothercrowse.g.displaced,chasedorchasesanother

o Wheneverthecrowfindsafooditem notethepreyitem Size,TypeandNumber

ofitems

 Size

 T=Tiny,notvisible,butseenswallowing

 Small=lessthanabeaklength(<5cm)

 Medium =1-2beaklengths(5-10cm)

 Large=2-3beaklengths(10-15cm)
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 Extralarge=>3beaklengths(>15cm)

 Type

 Worm

 Grub(Chafferbeetlelarvae)

 Human

 Other(youcanwritewhatitisifyouwish)

 Number

 Counttheitemstakenfrom oneforaginglocatione.g.6grubs

o Notes

 Interestingthingsmighthappenduringthefocal,feelfreetomakeanote

oftheseincidents.

 Stopthetimertoendthefocalat5minutes,orwheneverthecrowceasestoforageor

movesoutofview.

 Youmaythenundertakeafocalonadifferentcrow,butyoumustneverfocalthesame

crowtwice.

DataInputandUpload
Alldatamustbeenteredintoaspreadsheetprogram compatiblewithexcelandthenuploaded

tothedataassignmentfolderineLearn.DataentrytemplatesareavailableoneLearn.

Dataentryprotocol
 DownloadtheeLearndataentrytemplate

 Entersurveysandfocalsintotheirrespectivedatasheets.Donotenterfocalsinthe

surveydatasheetorviceversa.

o Enteronesurvey/focalperrow

o Makesureyouusetheexactformattinginstructionsstatede.g.,correcttime

format.

o Helpfulhint:Ifyouselect‘Ctrl+D’youwillcopytheinformationfrom thecell

above.Thiswillspeedupdataentrywheremanyoftheconditionsdonotchange.

 UploadyourcompleteddataentrysheettoeLearn.Makesuretorenamethiswithyour

Surnameandfirstnameinitial+dataentry;forexample:‘Flower_TDataentry’
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o Iwillbecheckingtoensureeveryonedidthefollowing:

 Uploadeddata

 Collectedsufficientsurveyandfocaldata

 Ideally,collecteddataatdifferenttimesandindifferenthabitats.

ProjectTimeline
Part1:Crowfocaltraining–Lab3Feb1st–5th

Inthislabwewilltrainyouhowtoundertakecrowsurveysandfocals,butourdatawillnotyet

beuseable

Part2:Crowfocaldatacollection–Lab4Feb8th–12th

Thisisaselfstudylabwhereyouwillcollectdataoncrowbehaviour.Yourinstructorwillhave

indicatedalocationinVancouverwheretheywillbeifyouwishtogetadditionalsupport.

However,youareencouragedtoperform surveysandfocalsclosetoyourhomeinurbanand

naturalhabitat.

Part3:Crowfocaldataentry/writeintroductionandmethods-Feb15th–19th

Duringreadingweekyouwillcompleteyourcrowsurveysandfocal,enteryourdata,andupload

thistoyoureLearnwebsite.InadditionyoushouldcompleteyourintroductionandMethodsfor

yourprojectwriteup.

Part4:Crowfocalanalysis/writeresultsandconclusions–Lab5-Feb22nd–26th

Inthislecture,yourinstructorwillguideyouthroughanalysisofthecrowdata,including

graphicalrepresentationandinterpretation.

Part5:CrowforagingprojectduedateMar8th–12th

Thehandindateforyourfinalprojectreportwillbeonthedayofyourlabinthisweek

ofthe8th-12thMarch.

HowtocompleteyourProjectwriteup
Atemplateforyourprojecthasbeenprovidedbelowandaguidetoscientificwritinghasbeen

uploadedtoyoureLearnsite.Thefollowingtemplatemaycontainmoredetailthanwill

ultimatelybeincludedinyourfinalwriteup.Youwillreceiveadditionalguidanceonhowto

completeeachsection,especiallystatisticalmethods,andresults.

Introduction

 Firstparagraphintroducestheareaofinterestandthenidentifiestheoverallquestion.

o Perhapsfocusontheimpactofinvasivespecies,andhumangarbageandhow

theycanaltercommunities?

o Notethatwedonotmentionanythingaboutourspecificsystem untillaterinthe

introduction–wepresentageneralmanuscriptapplicabletoanysystem.
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 Secondparagraphintroducespreviousworkonthistopic

o Examinethemanuscripts/resourcespostedbyyourinstructoronsimilarimpacts

o Whathaspreviousresearchshownwithrespecttoinvasivespeciesaltering

communitydynamicsbyactingasfoodforanativespecies

o Whathaspreviousresearchshownwithrespecttohumangarbagealtering

communitydynamicsbyactingasfoodforanativespecies

o Short-comings,oropenquestionstoaddress?

 Thirdparagraphconsidersmethodsrequiredtoinvestigate

o Howmightwetestwhetheraninvasivespeciesisalteringtheabundanceof

anotherspecies?Suggesthowwe’lluseoptimalforagingtheorytoexplain

habitatpreferencesanddietcomposition.

 Fourthparagraphhighlightsextraconsiderations

o Whatelsemightaffectbehaviourofnativespeciesbehaviourchanges

 Whatotherhypothesesmightyouthinkofforcrowabundanceinurban

areas?

 Fifthparagraphoutlinesthestudyspecies

o Whatstudysystem willwetest

 Sixthparagraphidentifiesthehypothesesandpredictionswithrespecttothestudy

species

Methods

 Studysystem

o Location

o Dates

o Species

o Generalinformation

 CrowSurveys

o Statetheoverallhypothesisandthensaywhatyouwilldo.E.g.,

 Todeterminewhethercrowsareabundantinurbanareasandprefer
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thesetootherhabitatsweundertookcrowsurveysrecordingcrow

sightingrates

o Nowprovideallthedetails

 Crowfocals

o Asabove

 Statisticalanalyses

o Oneparagraph/statementonoverallapproach

o Oneminiparagraphpersetofanalyses

 Crowabundance

 Comparisonofcrowsightingratesindifferenthabitats

 Crowforagingpayoffs

 Comparisonofcrowforagingpayoffsindifferenthabitats

 Comparisonofdietproportionattributabletodifferentfooditem

typesindifferenthabitats

 Crowpredationrisk

 Comparisonofvigilanceratesindifferenthabitats

 Comparisonofgroupsizeindifferenthabitats

 Comparisonofpredatorencountersindifferenthabitats

 Crowcompetition

 Comparisonofcompetitiveinteractionsindifferenthabitats

Results

 1stpara–Descriptivestatisticson

o timeinhabitatsand

o proportionsoffoodtypesineach

o Vigilance,groupsizeandpredation

o Competition
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 2ndpara–Crowabundance

 3rdpara–Crowforagingpayoffs

 4thpara–Crowpredation

 5thpara–Crowcompetition

 Figuresanddatatablestosupportheabove

Conclusions

 1stpara-Overallsummaryofthekeyfindings

o Whatisthemainresultandwhatisthissupportedby(combinefrom acrossthe

resultsintheprevioussection)

o Whatadditionalfindingsarethere?

o Whatcaveatsarethere?

o Whatistheprimaryimplicationofthefinding?

 2ndpara–Discusstheimplicationofthemainfindingswithinexistingliterature

o Howdoesthemainfindingadvancethefield

o Whathasbeenshownbefore

o Whatnewinsightdidweget

o Whatistheimportanceforourgeneralknowledge

o Whatisthenextdirection

 3rdpara–Discussadditionalfindings(youmayhaveseveraloftheseparagraphs,each

addressinganimplicationfrom yourresults)

o Howdoesthemainfindingadvancethefield

o Whathasbeenshownbefore

o Whatnewinsightdidweget

o Whatistheimportanceforourgeneralknowledge

o Whatisthenextdirection

 4thPara–Caveatswiththestudy
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o Whatconcerns/alternateexplanationsmightexist

o Whatopportunitiesormajornewquestionsdoesthestudyopenup

o Howmightweinvestigatetheseinthefuture

o Forexample

 Doweconclusivelyshowthatcrowspreferentiallyforageinurbanareas

becauseofinvasives/humanwaste?

 Whatexperimentsmightweneedtobetterproveourhypothesis

false/correct

 Summaryparagraph

o Weoverallshowthefollowing

o Thisisimportantbecause…


