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Nowwheneverabigredfireenginerollsrapidlydown
thestreetthepeopleonthestreetsareinspiteofthem
selvesmoreorlessthrilledandIthinksomethingofthe
sameimpressioniscreatedbyyourprettyredandyellow
greenandbluejeepssomebodysgoingtohaveapinkjeep
someofthesedaysImwaitingtoseethat butthepeople
whoseethatredfireengineoftenoverlookthefactthata
realcompanyhasdonemostofitswork itspendsmostof
itstimeandeffort tryingtokeepfromthenecessityof
havingthatequipmentrollandthesamethinkistrueof
theforwardlookingmosquitoabatemeitdistrictTheyare
spendingagooddealoftheirtimeandagooddealoftheir
efforttryingtomakeitunnecessarytorollthosejeepsand
dothatsprayingThefirecompanymustdependforthe
successofitsworkoneducationtoteachpeoplehowto
avoidfiresonregulationtohandlethepeoplewhowillnot
betaughtandofcourseonproperconstructionIthink
wehaveaverysimilarsituationwiththemosquitowork
Byeducationbyregulationbyproperconstructionwecan
reducetheneedforsprayingNowbecauseyouuseso
manyjeepsbecauseyouhavetodosomuchsprayingin
Californiapeoplehavegainedtheimpressioninagreat
manyplacesthatallofCaliforniamosquitoworkisspray
ingyetwhenyoudigintowhatisbeingdoneinthedif
ferentdistrictsyoufindoutthattherehasbeenforalong
timequitealotofattentionpaidtothemorepermanent
methodsofmosquitocontrolandifyouwillstopforjust
aminuteandconsiderwhatwevefacedinthewayofin
creasedacreageincreasedpotentialmosquitocontrolprob
lemareasyouwillseethatwemustifwearegoingtobe
completelysuccessfulinourobjectivesfindsomewaytodo
thisjobotherthanbysprayingNowinattemptingto
developthispanelImveryfranktosaythatIhadalotof
helpfromthepeoplewhoaregoingtospeakonthepanel
indevelopingtheoutlineandwefinallyarrivedatthe
thoughtthatweshouldattempttopresentthematerialin
awaywhichwouldfittheseveralbroadtypesofmosquito
controlwhichisnecessarilybeingpracticedinCalifornia
sowehaveseparatedourdiscussionreallyintofivesections
orcategoriesoneofthosebeingpermanentcontrolon
tidewaterareasthesecondbeingpermanentcontrolinirri
gatedlandsfloodedcontinuouslyandthethirdbeingper
manentcontrolonlandsfloodedintermittentlyagaina
subjectpermanentcontrolinriverbottomareasandthen
permanentcontrolonindustrialresidentialorotherpri
vateproperties

Nowwehopewemaybeabletoreserveevenalittle
timefordiscussionatthecloseofthepresentationsowith
thatlittlebitofintroductionwewillgointothepresenta
tionsbytheindividualswhowillparticipatestartingwith
MrGrayandweveaskedhimtogiveyouabroadob
jectiveviewofmosquitocontrolmethodsandprocesses

MrGrayThankyouMrMulhernIhavebeenjust
slightlynettledduringthecourseoftheConferencebya
ratherobviousfactthatsomeofyouhaveheardthewords
thatIhavesaidbutyouhavenotlistenedtowhatIsaid
Wellhavethemkiddingmealittlebitaboutpermanent
controlanditisnotalwaysapplicableYoudidnothearme
saythatThereductionofwatertothelowestextentprac
ticablewaswhatIactuallysaidnowyoucannotfinditprac
ticabletocutthewateroutofricefieldssoletsunderstand
whattermsweareusingandthelimitationsofsomeofthe
generalitiesIputoutNowthesearegeneralitiesalsowhich

IamgoingtogiveyouIhavetriedtoputthemprecisely
sothattherecanbenomisunderstanidngastowhatIam
sayingIamgoingtoreaditpartlyforspeedandpartlyfor
exactness
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Theprimarypurposeofallmosquitocontrolmeasures
istoreduceorminimizethenumbersofmosquitoesina
particulargeographicalareaToaccomplishthispurpose
wemayuseoneofthreeprincipalmethodsofattackor
combinetwoormoremethodsaccordingtocircumstances
Basicallywemay1eliminatecurtailorunfavorably
modifytheavailableproductionwater2wemaykill
theimmatureaquaticforms eggslarvaeandorpupae
or3wemaykilladultsThesemeasuresmaybeapplied
1againstadiseasevectorspeciesonlyspeciessanita
tionor2againstapestvarietyforpreventionofeco
nomiclossortopromotepubliccomfortor3against
allmosquitospeciesinanareaaccordingtothespecific
requirementsofaparticularsituationortheeconomic
meansavailableortheaestheticandcomfortstandardsof
thepeople

Therearetwobasiccriteriabywhichmosquitocontrol
methodsarejudged1theymustbeadequatelyeffective
fortheirintendedpurposeand2theymustbeeconom
ical thatistheymustbeawithintheabilityofthe
beneficiariestopayblessincostthanthevalueofthe
healthoreconomicgainsinvolvedctheleastexpensive
methodintheendshallbeused

Astothechoiceofthethreeprincipalmethodsvarious
factorsmustbeevaluatedSomuchdependsuponthe
ecologyandthehabitsoftheparticularspeciesofmos
quitoestobecontrolledthatavalidchoiceofmethodcan
beobtainedonlyafteranentomologicalappraisalofthe
speciesinvolvedandanengineeringestimateofrelative
costsandpracticability

Ingeneralundertemperateclimateconditionsandin
areasofaverageorbetterthanaverageeconomicproduc
tivitytheeliminationordrasticreductionoftheareaof
mosquitoproductionwaterisultimatelybothmoreeffective
andmoreeconomicalthananyotherpossiblemethod
Supplementarylarvicidalmethodsaregenerallynecessary
butbecomelessnecessaryasthewatereliminativemeasures
arecompletedTheuseofadulticidesthenbecomesun
necessaryexceptinemergenciesorspecialsituationssuch
ascemeteries

Methodsfortheeliminationofmosquitoproduction
waterwillvarywiththetopographyofthegroundthe
amountandseasonaldistributionofrainfallandtheex
tentandtypeofapplicationofwaterforirrigationorin
dustryDogmaticstatementsastowhatcanorcannotbe
doneareeitherimpossibletomakeorilladvisedButa
fewgeneralizationscanbeoffered

Completeeliminationofproductionwatermaybeim
practicablethereforeweaimatitsreductiontotheleast
practicableareawithinreasonablecostsAtthatpoint



weshouldnexttrytoapplythosemeasureswhichwill
maketheresidualwaterunsuitabletomosquitoproduction
Salinificationcontrolledfloodingandrefloodingconstant
levelfloodingwithGambusiapropagationarejustafew
suggestionsinthisfieldofoperationsWehavenotade
quatelyexploredandexploitedsuchopportunitiesformos
quitocontrolAlsoIdoubtthatwehaveadequatelyex
ploredandexploitedthepossibilityofusingpumpsboth
stationaryandportableinreducingtheareaofmosquito
productionwater

Todependuponinsecticidesformosquitocontrolunder
temperateclimateconditionsandparticularlyinCalifornia
astheprimarycontrolmeasureisaseriouserrorbutitis
alsoamistaketofailtousethemadequatelyandeffectively
intheirproperplaceassupplementstoeliminativepro
ceduresMuchingenuityhasbeenappliedinthissector
someofitprobablymisdirectedinemphasisandsome
validideaswhichhavebeenbroachedinthepastarestill
notacteduponToomuchthoughthasbeengiventoecon
omyinmaterialsandnotenoughtoeffectivenessinresults
TheDDTresistantmosquitoistheunfortunateendprod
uctAndbecauseofhighlaborcostsmoreattentionprob
ablyneedstobegiventotheconceptsofaccessibility
convenienceandtheoveralltimefactorininsecticide
applicationsandintheinspectionalservicestodiretthem

FinallywehaveadulticidalmethodsAdequateelimina
tivemethodswithsupplementallarvicidalmethodsshould
makeadulticidalmeasuresunnecessaryButweallmake
mistakesweallhavefailuresofinspectionweallattimes
experienceunusualandunforeseenconditionsWewillno
doubtcontinuetoneedadulticidestocoverupourmistakes
andourfailuresbutweshouldlimitexceptinspecial
conditionsouradulticidalmeasurestocoveringupour
mistakesanddificiencies

MrMulhernItsoundslikeHaroldhasmadeagood
startonkeepingthosefiresoutofAlamedaCountyWeve
askedJackKimballtotalkalittleon
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INTRODUCTION

Theeliminationofunnecessarymosquitobreedingsources
hasamajorplaceinthecontrolprogramoftheOrange
CountyMosquitoAbatementDistrictespeciallyinthe
tidewaterareasalongitsfiftymilesofoceanshorelineThis
Districtwascreatedlatein1947andincludessome777
squaremilesofareawithinOrangeCountywithapopula
tionof200000personsElevenincorporatedcitiesare
withintheboundariesoftheDistrictAlthoughtheDistrict
hashadonlytwoyearsofoperatingexperiencethepattern
ofmosquitobreedingandpossiblepermanentcontrolmeas
uresinthetidewaterareashasalreadybecomeapparent
TheDistrictapproachtothisproblemcanbestbesum
marizedbyitsthreeobjectivesthefirsttwoofwhichhave
beenattained1Learningtheproblem2Preparation
ofdataforsimplifiedpresentationoftheproblemand3
Thedeterminationofthemosteconomicalsolution
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LEARNINGTHEPROBLEM

Inappraisingthetidewaterbreedingproblemacoordi
natedprogramofentomologicalstatisticsoperationalex
perienceandengineeringanalysishasbeenfollowedDur
ingthepasttwoyearsEntomologistJohnGShanafeltJr
hasmadeconstantobservationsandcollectionsofthese

mosquitoesandhascoordinatedtheirecologywithphysical
factorssuchastemperaturerainfallstormwaterrunoff
habitatandtidalfloodingsDistinctpatternsofbreeding
habitathavebeendevelopedforAedestaeniorhynchusand
Aedessquamigerandareshownonthelargecoastalstrip
mapingreenandredrespectivelyThesetwospecieshave
notbeenfoundbreedingonthesameareasThetaeniorhyn
chushavebeenfoundonlyonsaltmarshareassubjectto
floodingbyextremehightidesThesquamigerhavebeen
foundonlyonsaltmarshareasisolatedfromtidalfloodings
byelevationorbytheconstructionofdykesdamsroadsor
otherimprovementsThefloodingoftheseparticularsalt
marshareasbystormrunoffproducesthebreedingsource
desiredbyourAedessquamiger

CyclesofAedestaeniorhynchusbreedingduring1948
and1949followedcloselythecyclesofmonthlyhightides
withfirsthatchesoccurringinMayandcontinuingevery
monththroughSeptemberLocationofbreedingsources
wascompleteandtreatmentbylarvicidingwith2DDT
oilsolutionbymeansofhandsprayersandpowersprayers
mountedonourtwoweaselswassatisfactory

ThebreedingsequenceofAedessquamigerontheother
handhasbeenfoundtoberelativelyunpredictableand
constantinspectionoftheseareasisrequiredeverymonth
oftheyearThisconclusionwasdrawnfromsadexperience
duringthespringof1949FourthinstarlarvaeofAedes
squamigerwerefirsttakenonFebruary111949andwere
collectedfromtimetotimeuntilApril25thAlthough
larvicidingtreatmentswereeffectiveontheknownbreeding
spotsmanysourceswereundiscoveredsinceadultAedes
squamigerwerecollectedfromHuntingtonBeachCosta
MesaandseveralotherinlandcommunitiesaslateasJune
31949OnSeptember23rdanotherplagueofadult
squamigerwasdiscoveredinHuntingtonBeachThesource
ofthisflightwastracedtoanearbyreclaimedsaltmarsh
areathathadbeenfloodedbyoilwelldrillingoperations
andcoincidentlybyabreakinthebankofanirrigation
drainageditch

Intensiveinspectionswerebegunfollowingthefirst
seasonalrainsearlyinNovemberandcontinuedatweekly
intervalsinordertofindandeliminateanynewoutof
seasonhatchesofAedessquamigerThefirstrainssoaked
intothegroundonthelargerknownbreedingsourceshow
everfirstinstarlarvaewerefoundatthemouthofasmall
canyonjustnorthofSanClementeonNovember61949
Rainwaterfromlaterrainsfloodedthelargersaltmarsh
areasextendingfromNewportBeachintoLosAngeles
Countyandfirstinstarlarvaewerefoundthroughoutthese
areasonDecember28thSeveralplotswereselectedfor
untreatedcontrolsandarebeinginspectedandrecordskept
ofthedevelopmentofthelarvaeThebalanceofthebreed
ingareasarebeinglarvicidedasrapidlyaspossibleusing
twoweaselsequippedwithpowersprayersforthelarger
floodedareasandhandsprayersforthespottedareasAt
thepresenttimethesquamigeratSanClementehavejust
aboutreachedthepupastagethreemonthsafterhatching


