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Introduction

Since 1987 Alameda County Mosquito
AbatementDistrictACMADhasbeenusinga
computer simulation of mosquitoes called

ECOSIMEvolvingComputerSimulationtoassist
mosquitocontroltechniciansintimingtheir
inspectionandtreatmentofsourcesMeadetal
1990Robertsetal1990ConnerandRoberts
1990Initiallythesimulationoperatedeffectively
onsourcesthatwerefoundtobepositivefor
mosquitoesintheirearlystagesofdevelopmentby
simplysimulatingthegrowthoflarvaeuntilthey
reachedthresholdThedateofthresholdwould

thenbecomethedateofproposedreinspection
andortreatment Forthosesourceswhereno

mosquitolarvaeweredetectedhoweveran
ovipositionsubroutinewasnecessaryinorderto
generateaninspectiondate Fourspeciesof
multivoltinemosquitoeswerechosenfortheinitial
phaseofthisprojectCulexpipiensLCulextarsalis
CoquillettCulisetaincidensThompsonand
CulisetainornataWilliston

Monitoringmethods
MonitoringovipositiontrapsNewJerseylight

trapsandfixedstationlarvalmonitoringwereused
todetermineifovipositionwastakingplace
Ovipositiontrapsalsoknownasgravidfemale
trapswereusedforCulexpipiensThetrapsused
weremodifiedfromadesignbyRobertCummings
BiologistEngineerattheLosAngelesCounty
WestMosquitoAbatementDistrictHisdesignis
animprovedversionofReiterstrapReiter1983
Themainimprovementbeingtheplacementofthe
fanontheexittubetoavoidthemutilationofthe

specimens Acompletedescriptionofthistrap
designissoontobepublishedbyMrCummingsA
fermentedalfalfainfusionisusedastheattractant

forCulexpipiensWhentheinfusionhasagedlost
itsodorandturnedreditattractedCuliseta
incidensfemalesalmostexclusivelyFormulations
thatattractothermosquitospeciesarebeing
soughtBetweenthreeandsixtrapswereputout
overnightonceaweekThetrapsweredistributed
throughoutthecountythreebeinginfixed
locationswhereCulexpipiensisthedominant
mosquitospecies
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Thesecondmeansofdetectingoviposition
wasthroughtheuseofadultlighttraps The

DistrictoperateseightNewJerseylighttrapsin
fixedlocationsthroughoutthecountyyearround
since1988previouslyAprilOctober These

trapsrunsevennightsaweekfrom6pmto6am
Adultmosquitoesarecollectedfromthetrapsand
identifiedweekly

Fixedstationlarvalmonitoringisalsobeing
usedtodetectovipositionLarvaearemonitoredat
twelvelocationsthroughoutthecountyweekly
Themonitoringisdonebyasingleindividualto
standardizethesamplingThesourcesaretreated
whentheyreachthresholdandanewcycleof
monitoringisbegun

Operationofthesubroutine
Operationofthesubroutinecurrentlyusesa

deterministicapproachtopredictoviposition
Initialvaluesofthemonitoringinputshavebeen
establishedtotriggerovipositioninthesimulation
Wheninputfromanyofthethreemethodsof
monitoringisgreaterthantheestablishedvalues
ovipositionisassumedtobeoccurringandis
triggeredinthesimulation Theinitialvalues

selectedtotriggerovipositionarefiveindividualsin
theadultlighttrapsortenpercentofthefixed
larvalstationspositiveforlarvaeWhenoviposition
istriggeredinthesimulationitoccursatarateof
200eggsperdipeachday

Resultsanddiscussion

Theovipositionsubroutinewhenoperating
properlyshouldprovideuswithinformationabout
thelikelihoodthatovipositionisoccurringbya
particularspeciesataparticularsourceItshould
alsoindicateifthelevelofeggsbeingdepositedwill
ultimatelyreachnumbersoflateinstarlarvae
sufficienttotriggerthresholdOurcurrentlevelof
knowledgehoweverdoesnotallowustopredict
thresholdbyovipositionForthisreasonwehave
selectedrelativelylowvaluesfortheinputsto
triggerovipositionandhighnumberofeggstobe
ovipositedByusingthisapproachweexpecttobe
abletoprovidefairlyaccuratebutconservative
informationtothetechniciansThethresholddate

wouldrepresenttheminimumdevelopmenttime



necessaryforovipositiontotriggerathresholdWe
haveadoptedthisconservativeapproachtouse
untilwefeelwecanestablishacorrelationbetween

thenumberofeggsbeingovipositedinnumber
perdipandthevariousvaluesofthemonitoring
inputs

Wecurrentlyfeelthatlighttrapdataisnotan
accurateindicatoroftheovipositionbutthatit
mayindicatewhenaspeciesfirstbecomesactiveat
thestartofanewbreedingcycleLighttrapdata
indicatingCulisetainornataactivityinthefallcan
beveryusefulwhencombinedwithrainfall
informationIfatechnicianinspectsasourcethat
hasalreadybeenactivatedbythecomputerand
fmdsnolarvaeatthatsourcethecomputerwill
startovipositionatthatsourceonthefollowingday
unlessthesourcewasrecordedasdry Ifona

subsequentinspectionthetechnicianhadfound
larvaethecomputerwouldstartthegrowth
simulationfromthatpointsincefieldnumbers
havepriorityThisisaselfcorrectingfunctionof
theprogramassuringthatthemostrecentfield
dataisusedAnotherconservativefeatureofthe

simulationoccursbecausethereiscurrentlyno
mortality or predation component in the

simulationThenumbersoflarvaeinthesimulation

arelikelythereforetobegreaterthanwhat
actuallyoccursinthefieldThesimulationisbeing
validatedbycomparinglarvalnumbers and

thresholddatesthatarepredictedwithactual
numbersfromthefieldasrecordedonthe
techniciansdailyreports Thevaluesofthe

ovipositionindicesarechangedasnecessaryduring
anongoingprocessoffinetuning

Conclusions

Withcontinuedstudywehopetomore
accuratelypredictthetimeintervalsbetween
successivegenerationsoflarvaeastheyprogress
throughtheirbreedingseason Thegenerations
becomeshorterintimeasdaylengthand
temperatureincreaseWewouldliketomovetoa

morestochasticapproachtoovipositioninthe
futureTherearetwogoalsweareaimingfor1
Toquantifyovipositioninordertodeterminethe
numberofeggsperdip 2Topredictthe
probabilitythateachsourcemaybepositivefor
larvaeThemainreasonfortryingtoimprovethe
schedulingprogramistosavethetechniciantime
byonlygoingtoasourcewhenitisnecessaryThis
savingsintimeforthetechniciansalsotranslates
intosavingsfortheDistrictinfuelinsecticideand
manpowercosts

87

References

ConnerGEandFCRoberts1990Useofan

EvolvingComputerSimulationECOSIMto
supportlarvalcontrol anentomological
perspectiveProcCalifMosqVectorControl
Assoc587980

MeadSSTJMcMahonandWAMaffei1990

Predictionoflarvalsourcetemperaturesbyan
EvolvingComputerSimulationECOSIMof
mosquitoes Proc Calif Mosq Vector

ControlAssoc588185

ReiterP1983Aportablebatterypoweredtrap
for collecting gravid Culex mosquitoes
MosquitoNews434496498

RobertsFCGEConnerandPSTurney1990
An Evolving Computer Simulation

ECOSIMofmosquitoestosupportalarval
control program in Alameda County
CaliforniaProcCalifMosqVectorControl
Assoc587078




