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ThehousemosquitoCulexpipiensisoneofthemost
importantofnineteenspeciesofmosquitoesfoundineach
ofthesehighlyurbanizedDistrictsTheirimportancestems
partiallyfromthepotentialabundanceofthesemosquitoes
capableofbeingproducedincatchbasinsstormdrains
septictanksandsumpsaswellasotherbreedingsources
Anothercontributingfactoristhelowtoleranceexhibited
bythepublictothisspeciesofmosquitowhichexhibitsa
propensityfortheindoorsatraitmakingevenlownumbers
ofthesemosquitoesobvious

CHEMICALHISTORY

Thetypesofsourcesproducingthehousemosquito
intheDistrictshavedictatedachemicalapproachto
controlThemostimportantsourcesarecatchbasin
andstormdrainsystemsfoundthroughouttheresiden
tialareasThesetypesofsourcesarenotreadilyamen
abletosourcereductionmethodsbecauseofcostfactors
Thesolutiontotheproblemhasbeenachievedthroughthe
useofchemicals

ALAMEDACOUNTYMADIn197392ofthetotal
controleffortdirectedatCulexpipienswaschemicalin
natureTherecordssuggestthatheavyrelianceuponchem
icalstocontrolthisspeciesbeganearlyintheDistricts
history

In1934fouryearsafterformationoftheDistricta
chemicalprogramwasinitiatedtocontroltheproductionof
thehousemosquitoinundergrounddrainsystemsThepro
gramconsistedofapplyingoiltodrainsandcatchbasins
inthevicinityofcomplaintsbutduetothelackofadequate
equipmenttoofewweretreatedandtheresultswerejudged
tobepoorIn1935routineoilingofcatchbasinswascar
riedoutintheDistrictwithathreewheeledmotorcycle
Approximately10000basinsneededtreatmentthemost
productiverequiring812applicationsperyearTheoiling
programprovidedgoodcontrolofthemosquitopopulation
butwassuspendedwiththeadventofWorldWarIIThe
greatestnumberofcatchbasinsevertreatedwithoilinone
season46271occurredin1937

In1945DDTwastestedincatchbasinsandfoundtobe
highlyeffectiveandby1947thecatchbasinstormdrain
treatmentprogramwasestablishedusingDDTratherthan
oilTheresidualeffectofDDTwasimmediately apparent
intheoperationaldataOnly4072basinsweretreatedin
1947comparedtoanaverageofmorethan30000whenoil
wasusedInsteadofthe8ormoreretreatmentsthatwere
necessaryinthecatchbasinsusingoilonlyonein40catch
basinsrequiredanadditionaltreatmentwithDDTThe
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numberofDDTtreatedbasinspeakedat39546during
1961ThetremendousincreaseinDDTtreatmentssince
1947cannotbeattributedonlytotheadditionofnew
catchbasinsManybasinswerebeingtreatedthreeormore
timesperyearinordertoprovideeffectivecontrol

In1964fieldtestsweremadetocompareDDTwith
fenthionTheeffectivenesswasassessedbythetimeinter
valbetweenrequiredtreatmentsTheresultsofthetests
showedfenthiontobemoreeffective

TheDistrictbeganusingfenthioninthebasinsin1964
Thenumberoftreatmentsremainedapproximatelythesame
aswithDDTThetotalnumberofcatchbasinstreatedper
yearwithfenthionhasremainedessentiallythesameto
dateThisyearsomeofthemostproductivebasinswere
treatedseventimesDuringthepeakbreedingseasonsome
weretreatedasfrequentlyaseverytwoweeksAfter1970
Dursbanwasusedselectivelyinspecifiedcatchbasins

SANMATEDCOUNTYMADTherearefewhistorical
recordsavailableconcerningcatchbasinsIthasonlybeen
since1954thatthenumberofbasinstreatedyearlywas
publishedintheannualreportandonlysince1968thatre
cordswerekeptthatdelineatedtypesandamountsofchem
icalsusedincatchbasinworkFenthioncameintogeneral
usein1970beingprecededbydiazinonwithanaverageof
threetofourapplicationsperseasonDiazinonwasnotused
after1971In1973someareaswhichwereconsideredto
behotspotsthatisareaswherebreedingfrequentlywill
generateservicerequestsweretreated5or6timesIn1974
adifferentapproachtocatchbasinworkwasinitiated
Basinsweretreatedregularlyonlywhentheywereconsid
eredhotspotsortheyweretreatedasaresultofservicere
questsThisapproachresultedinasavingof14manmonths
248hourstotheDistrictandaconsiderablereductionin
thenumberofbasinstreatedNoappreciableincreaseinser
vicerequestswasnotedthatcouldbeattributedtothis
changeinoperationalprocedure

DETECTIONOFRESISTANCE

Monitoringofsusceptibilitylevelsoflocalmosquitopop
ulationswasinitiatedincooperationwiththeVectorCon
trolSectionoftheStateDepartmentofHealthin1972

ALAMEDACOUNTYMADTheresultsofsometests
onCulexpipienssuggestedresistanceduringthefirsttest
year1972Testingin1973waslessfrequentbutsamples
containingCpipienscontinuedtosuggestpossibleresist
anceBy1974fullblownfenthionresistanceinCpipiens
wasdocumentedwhennumeroustestsshowedhighLC50
valuesWhenthelocationsofthesampleswereplottedona
Districtmapadistributionpatternemergedindicatinga
largeareaofresistancefromOaklandsouthtoFremont
Thisareaofhighresistancewasborderedonthenorthand
eastbymoresusceptiblepopulationsofthesamespecies



UponfirstglanceatDistrictoperationaldatathehigh
levelsofresistancemightappeartobealaboratoryphenom
enonsincenoincreaseinservicerequestsandnoapprecia
ableincreaseincontroleffortofCpipiensisevidentAp
proximatelythesamenumberofcatchbasinsarebeing
treatedperyearandmostimportantonlyonedocumented
fieldfailurehasoccurredClosescrutinyoftherecentcatch
basintreatmentprogramhoweverrevealsinformation
whichsupportsthelaboratoryfindingsThecertifiedtech
niciansoverthelastfewyearshavebecomemoreselective
intheirtreatmentsofcatchbasinsSelectedcatchbasinsare

nowtreatedmuchmorefrequentlythaninthepast
Evenmoredramaticevidencewasprovidedbyinterpre

tationoftheresultsoffieldtestsconductedtoestablishre
treatmentschedulesforetchbasinsOnthebasisofthese

testsoperationalpersonnelestablishedretreatmentcycles
exceedingamonthforcatchbasinsin1964After10years
offenthionusagetreatmentcyclesonsomecatchbasins
wereatintervalsoflessthantwoweeks

AreviewoftheDistrictschemicalhistorystronglysug
geststhesamekindofscenariooccurredwithDDTIn1947
thenewlyacquiredDDTwasusedonceayearinmostba
sinsBy1961recordsindicatethreeormoretreatments
wererequiredItappearsthatanimpendingcontrolbreak
downwasavertedbyshiftingtofenthionin1964

SANMATEOCOUNTYMADResistancetestsbeganin
1973Mostofthetestsrunthatyeinthelaboratorywere
intendedtoperfecttechniquesaswellasprovidesuscepti
bilitylevelsoflocalmosquitopopulationsThehighlevels
foundduringthetwoyeartestingperiodhavebeencon
firmedbytheVectorControlSectionoftheStateDepart
mentofHealthandalsothisyearbyDrGeorghiouofthe
UniversityofCaliforniaatRiversideThefielddatacatch
basinschedulesasinAlamedagavenosuggestionofthe
developingresistanceThenumberoftreatmentsperseason
remainedrelativelystableasdidthenumberofbasinsRe
sistancelevelswerefairlyunformthroughouttheDistrict

SOLUTIONS

Beforesolutionscouldbeproperlyformulatedathor
oughanalysisoftheavailabledatawasnecessarytoprovide
aclearstatementoftheproblemHopefullyonepitfallwas
avertedveryearlyintheprocesswhenbothDistrictsavoided
definingresistanceastheultimateproblemResistance
afterallisawelldocumentedpredictablebiologicalphe
nomenonItsappearancesimplyindicatedtheexistenceof
inadequaciesinthecontrolprogramsofbothDistricts
Thereforetheprobleminneedofsolutionistobefoundin
thecharacteroftheprograms

Intensiveprogramreviewsessionswereconductedby
bothDistrictsduringthewintermonthstoestablishabasis
fortheformulationoffuturecontrolstrategiesTheseinde
pendentsessionsuncoveredanumberofcommoncharacter
isticsthatappearedcentraltotheproblem

1Chemicalswerebyfarthemostheavilyreliedupontech
niqueusedtocontrolthehousemosquito

2Aslongasinexpensivereplacementchemicalswereavail
ablethechemicalinusewaschangedbeforeresistance
inducedfieldfailuresbecameapparent

3Theexistingmethodsusedtocollectandinterpretoper
ationaldataandthefieldinspectionprocedureswere
insufficienttodetectcontrolfailures
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4BothDistrictslackedclearobjectivesdefiningthelevel
ofcontroltobeprovidedControloperationshadevolved
overalongperiodoftimetothepointthatthetreat
mentofmanycatchbasinandstormdrainsystemsoc
curredwhetherornotitcouldbereasonablyinferred
thattheywouldcausecomplaints

Thefollowingprogramwasplannedforthecontrolof
thehousemosquitoinbothDistrictsfor1975

1Effortswillbemadetogainthecooperationofpublic
worksdepartmentsofthevariouscitiesinattempttoco
ordinatetheirstormdraincleanoutprogramstosupple
mentourcontrolprograms

2Treatmentofcatchbasinsandstormdrainswillbe

accomplishedwithalarvicidaloilAbateorDursban
maybeusedwhenCulexpipiensisfoundinsourcesthat
cannotbetreatedwithoilsorwhenadequatecontrol
cannotbeobtainedwithalarvicidaloil

3Wherepossibleselectedcatchbasinsthathadbeen
treatedroutinelyinthepasthavebeendesignatedtobe
treatedonthebasisofservicerequestsonly

4Onlythosecatchbasinsthatwhenbreedingandare
knowntocauseservicerequestswillbetreatedonarou
tinebasisTheapproachoutlinedinsteps3and4was
usedsuccessfullybySanMateoCountyin1974

5Effortsarecurrentlyunderwaytodeterminethefeasibil
ityofcontrollingadultmosquitoesattheirrestingsites

6Thesusceptibilityofthehousemosquitotovariousin
secticideswillcontinuetobemonitored

7Moreemphasiswillbegiventoposttreatmentinspec
tions

SUMMARYANDCONCLUSIONS

Thehistoryofchemicalsappliedtothehousemosquito
CulexpipiensintheAlamedaandSanMateoCountyMos
quitoAbatementDistrictsleaveslittledoubtthatweare
dealingwithinsecticideinducedresistanceBothDistricts
havemadesignificantchangesintheircontrolstrategiesto
adapttothenewlimitationscreatedbyresistanceThenew
controlprogramsreducerelianceuponchemicalsthrough
moreselectivetreatmentproceduresandmoreemphasison
alternativeapproachesEarlyindicationsfromthe1974con
trolprogramofSanMateoCountyMosquitoAbatement
Districtsuggeststhisapproachmayprovidesignificant
savingsofmanhours

Otherbenefitsshouldbederivedbyareductioninhan
dlinghazardsandloweringenvironmentalcontamination
risksusuallyassociatedwiththeexcessiveuseofchemicals

ThesenewprogramsarecertainlynotwithoutriskThe
programsassumethatcitizenswilltolerateasomewhat
higherlevelofthehousemosquitothanhasprevailedinthe
pastatleastduringthatperiodwhentheapprovedchemi
calswerehighlyeffectiveOneshouldnotconcludehere
thatweareloweringstandardsofmosquitocontrolWeare
simplyrecognizingthatinthepastanunnecessarilyhigh
levelofcontrolwasestablishedthroughtheuseofeffective
andinexpensivechemicals

Thefutureoftheseprogramsmayverywellbedeter
minedbytheeffectivenessofpubliceducationwithinthe
Districts


