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TheSoutheastMosquitoAbatementDistrictSMADlies
whollywithinLosAngelesCountyTheDistrictcomprises
255squaremilesofthesoutheasternpartoftheCounty
plustheLosAngelesharborareaandGardenaCarsonand
DominguezareaoftheCountyIn1965theDistrictannex
edalloftheSanFernandoValleysectionoftheCityof
LosAngeleswithanareaofapproximately275square
milesThepopulationoftheDistrictisapproximately
2610000peopleTheareacomprisingtheDistrictishighly
urbanizedandhasverylittleagriculturewhichisrapidlybe
ingconvertedtohomesandindustrialparks

ControlneedsoftheDistrictaregeneralthroughoutthe
Districtwiththousandsofmilesofguttersthousandsof
catchbasinsandhundredsofmilesofimprovedfloodcon
trolchannelsToadequatelyandeconomicallycontrolthese
areasithasbeennecessarytomakeuseofrighthanddrive
vehiclesastheybecomeavailableonthemarketUseof
righthanddrivevehicleshasenabledtheDistricttomake
useofonemanoperations

Servicelifeofoneofourvehiclesislimitedtoaboutfour

yearsWethenreplacethemtoenabletheDistricttomain
tainthelevelofservicethatisdemandedbycitizensofthe
DistrictBidsarecalledforfromthedealersintheDistrict
whoaremarketingthistypeofvehicleHoweverin1971
CaliforniaStateVehicleSmogregulationsprohibitedthe
saleofInternationalandJeep4cylinderengines

AtthistimetheDistrictwasmadeawareoftheavaila
bilityofaJeepDispatcher100ModelDJ5BPostOffice
VanmadebyAmericanMotorsCorporationThisisa
righthanddrivevehiclewithasixcylinder232cubicinch
7bearingenginethreespeedautomatictransmissionThe
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vantypebodyisbuiltonastandardJeepframeandthe
cargobedhasthesamespaceasastandardJeepDJSSlid
ingdoorsrightandleftsidesofthevanbodycanbelocked
withtheignitionkeyThevanbodyalsohasaswingingrear
doorwithlatchandlockthatisalmostaswideasthecargo
areaOptionsavailablewiththisvehiclearelimitedThe
onlyoptionsthatwereavailableatthetimeofpurchase
wererightorlefthanddriveandpaintThevehicleother
wisewassoldasmanufactured

TheDistricthasequippedthevehicleswithagalvanized
55gallontankThepumpispoweredby24volt7amp
18hpmotorandisintegralThispumpandmotorisasur
plusaircraftfueltransferpumpMotorandpumpwhenused
ona12voltsystemdevelop40poundsofpressureand
meetstheneedsoftheDistrictinourlarvicideoilspray
programActuationofthepumpunitisbyatoggleswitch
mountedonthedashboardconvenienttotheoperatorEach
vehicleisalsoequippedwithathreegallonstainlesssteel
BGhandspraycanonePCBgranulespreaderinspection
dipperandsamplebottlesAlloftheDistrictvehiclesare
alsoequippedwithtwowayFMradiosoperatingonanex
clusivefrequencyintheLocalGovernmentRadioService

Useofrighthanddrivevehiclesinouronemanopera
tionalsprayprogramhasresultedinsubstantialsavingsin
laborcoststotheDistrictTradeinvalueofourrighthand
drivevehicleaveragesabout50000pervehicleSavings
totheDistrictinlaborcostswithaonemanoperationis
approximately1500perseasonoveratwomanoperation
usinglefthandorstandarddrivevehicles

OBSERVATIONSONMALATHIONTHERMALFOGGINGINAMIXEDCONIFER

FORESTATLAKETAHOE

RichardGarciaKennethHHansgenandFredCRoberts

Thermalfoggingof5malathionanddieselmixturewas
thechiefmeansofmosqutiocontrolfortheresidentsof
SouthLakeTahoeCaliforniaduringtheyears1963
through1966Basedonrecommendationsofaprogramre
viewbytheCaliforniaStateDepartmentofPublicHealth
BureauofVectorControlWomeldorf1966moreempha
siswasplaceduponlarvicidingduringJ967and1968how
evermalathionthermalfoggingduringthisperiodwasalso
appliedroutinelyApplicationswereadministeredona
weeklybasisinallresidentialareasThermalfoggingwith
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theexceptionofseveralexperimentalapplicationswasterm
inatedafterthe1969mosquitoseason

Inthesummerof1968thepineneedlescalePhenacasp
ispinifoliaewasfoundtobeheavilyinfestingpinetrees
throughoutmuchoftheresidentialareaoftheCityofSouth
LakeTahoeHunt1968Dahlstenetal1969Itwas
suspectedthatthenaturalenemieswhichnormallycontrol
ledthepineneedlescalehadbeenseverelyreducedinnum
bersbytheactionofthemalathionfogusedformosquito
controlDahlstenetal1969Roberts1971summariz
edtheextentofthescaleoutbreakanditsrelationshipto
thethermalfoggingprogramSinceterminationofthepro
gramthenaturalenemieshavereboundeddramaticallywith
acorrespondingcrashinthescalepopulationsLuck1971
perscomm

Fewcontrolledstudieshavebeenmadeoftheeffective

nessofthermalfoggingformosquitocontrolintheSierra
NevadamountainsFontaineandotherworkersfromthe

BureauofVectorControlinthelate1950sobservedalmost

completereductionsofmountainAedesbasedonbody
landingratecountsfromonetotwohoursafterfogging
moderatelylargeareaswithvehiclemountedaerosolequip
mentapplyingDDTmalathionandlindaneSherman19
72perscommSmith 1972perscommLewallen
1964reported50to100reductionsofseveralspecies
ofmountainAedesinsmallscaletestsusingfenthiondi
chlorvosLethane384andmalathionbasinghisreduction
percentagesonbodycountsbeforeand30minutesfollow
ingtreatmentHusbandsandSorokerunpublisheddata
1968observedinconclusiveresultswithfenthionLethane
anddibrombasedonbodycountsbeforeandupto24
hoursaftertreatmentPrineunpublisheddata1969ob
servedveryspottyresultswithacagedstrainofmalathion
susceptibleCulexpipiensquinquefasciatusexposedtothe
malathionthermalfogatSouthLakeTahoe

During1970and1971larvicidingandsourcereduction
techniquesprovidedmoreeffectivecontrolintheconcen
tratedresidentialareasofSouthLakeTahoeRoberts19
71Howeverbecauseofeconomicconstraintswithinthe
programthislevelofcontrolcouldnotbeprovidedto
smallerresidentialpopulationslivinginscatteredoutlying
areasResidentsoftheseareashavebeenrequestingmore
effectivemosquitocontrolPrimarilybecauseitislessex
pensiveandexpedientamalathionthermalfoggingpro
gramiscurrentlybeingreconsideredasamethodtoprovide
mosquitocontroltotheseoutlyingdistrictsThepurposeof
thisstudywastodeterminetheeffectivenessofthistech
niqueformosquitocontrolinsmallisolatedforestresiden
tialdistricts

MATERIALSANDMETHODSTheSpringCreeksummer
hometractinElDoradoNationalForestfivemileswestof
theCityofSouthLakeTahoewasselectedasthetestarea
fortreatmentAnuntreatedcontrolareawasselectedat
CathedralMeadowssummerhometractonthewestsideof

FallenLeafLakeaboutonemilesoutheastofthetest
areaTheSpringCreektractwastreatedonthe4thand
17thofAugust1971inthemorningbetween5and6am
ADynaFog1200Binsecticidalfoggeneratormounted
onavehiclewasusedforapplicationofthemalathionThe
equipmentwasoperatedinthesamemannerinwhichthe
thermalfoggingwasdoneintheoriginalprogramintheCity
ofSouthLakeTahoeThevehiclewasdrivenataspeedof
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betweenfiveandsevenmphwithaninsecticidaloutputof
40gallons5malathionindieseloilperhourTreatment
oftheentirearearequiredabout30to35minutes

Mosquitopopulationsweresampledatbothareasonthe
nightsbeforeandaftertreatmentswithmodifiedCDCport
ablelighttrapsbaitedwithabouttwoIbsofdryiceThree
trapswereoperatedineachareainthesamepositioneach
nightTrapsweresetoutatduskandpickedupbetween
4and5am

Duringthesecondfoggingapplicationonthemorningof
August17aspiratorcollectionsatthesametimeintervals
weremadeinbothareasbeforeduringandafterthefogging
treatmentsCollectionsweremadebyteamsoftwoworkers
eachoneindividualmakingthecollectionsofftheothers
bodyfor30minutecollectingperiodsduringwhichthe
teamsremainedfortenminuteseachatthreeseparatesites
approximately50to100feetapartTheteaminthetest
areacollectedinanareaentirelyinundatedbythemalathi
onfogMosquitoescollectedforeach30minuteperiodwere
placedinseparateclothbagsandheld24hourstodeter
minemortalityandthenidentifiedunderamicroscopein
thelaboratory

Weatherconditionsduringbothtestswererelatively
similarAmbientairtemperatureduringthetimeoffogging
wasbetween55to60FAirmovementwasalmostcalm
withaslowdriftfromsouthtonorthThefogcomingfrom
thegeneratorfirstliftedtoapproximately30to40feet
andthensettledtothegroundcreatingathickblanket
whichmovedwiththeairflowtothenorthanddownthe

drainagecourseofSpringCreek

RESULTSANDDISCUSSIONMosquitospeciescollected
byCO2baitedlighttrapsarelistedinorderofdominancein
Table1ThesnowAedesrepresentedover50ofthecol
lectionsduringthefirstfoggingtesthoweverbythesecond
testtheculicinemosquitoeswerethemostabundant

Table2showsthatmosquitoeswerenumerousinboth
thetestandcheckareasduringthefirstfoggingtreatment
butlessnumerousinbothareasbythetimethesecondfog
gingtookplaceThissuggeststhatanaturaldeclineinmos
quitoabundancehadtakenplaceAcomparisonoflight
trapcollectionsinthetestversusthecheckareasrevealsa
highdegreeofvariabilityamongthelighttrapsNoconsis
tentorstrongdifferenceswereevidenttoindicatesatisfac
torycontrolduetofoggingbylighttrapevaluationTable
2

Tables3and4showthatmosquitoesespeciallysnow
Aedeswerefairlynumerousandtroublesomeinbothareas
beforeduringanduptofourhoursafterthesecondfogging
trialAlthoughculicinemosquitoeswerepresentintheareas
incomparablenumberstothesnowAedesasindicatedby
lighttrapcollectionsTable2theywerenotasreadily
attractedtohumanhostsduringthemorningcollectingper
iodOfthetotalof258mosquitoescollectedoffhuman
hoststheculicineswererepresentedbyonly14Culiseta
inornataand2Culisetaincidens

Figure1demonstratesthepercentagereductionofsnow
Aedesoccurringinthetestareaascomparedtothecheck
ThisgraphshowssomerelativedepressioninAedesbiting
activityduringandshortlyafterfoggingsimilartobutnot
asgreatasthoseseenbyLewallen196430minutesafter
foggingwithaportablefoggeneratorByfourhoursafter
thefogginghowevertherewasalmostasmuchactivityas
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Table1Speciesofmosquitoescollectedinorderof
dominancebyCObaitedCDClighttrapsfromSpring
CreekandCathedralMeadowsnearSouthLakeTahoedur

ingAugust1971

Table2MosquitoescollectedinCObaitedCDClighttrapsatSpringCreekandCathedralMeadowsnearSouthLakeTa
hoeduringfoggingtestsconductedonAugust4and171971

Species
Collected

Snow

Aedes

Culex

tarsalis

Culiseta

inornata

Culiseta

incidens

Aedesincrepitus
Culisetainornata

Aedescommunishexodontus

Culextarsalis

Culisetaincidens

Aedesfitchii
Aedescinereus

Aedessierrensis

Aedesvexans

Aedescataphylla
Culisetaimpatiens

Totalmosquitoes 4591

El 28

E2 328

E3 74

TreatedArea SpringCreekTract

Site 4Aug

E1 84

E2 268

E3 305

Pretest Posttest

Aedesincrepitus fitchii
Aedescommunis hexodontus

Culisetainornata

Aedessierrensis

Culisetaincidens

Totalmosquitoes 258

5Aug6Aug17Aug18Aug
30 8 3 8

M M 12 9

228 40 17 17

El 3 16 5 0 2 C1 32 45 68 2 19

E2 44 M M 5 4 C2 12 8 20 2 3

E3 68 32 40 2 4 C3 4 6 14 1 1

El 0 0 0 0 0 C1 16 15 4 2 8
E2 24 M M 3 2 C2 21 12 8 3 2
E3 4 4 3 3 3 C3 24 4 10 2 0

Mindicatestrapmalfunctioncollectionnotcounted

Table3Speciesofmosquitoesattractedtohumansin
orderofdominanceatSpringCreekandCathedralMeadows
nearSouthLakeTahoeonAugust171971

wouldhavebeenexpectedwithoutthetreatment
Mosquitoesthatwereaspiratedfromhumanhostsduring

andafterthetreatmentandheld24hourshadamuchhigh
ermortalitythanthosecollectedintheuntreatedareaOut
of56mosquitoescollectedinthetreatedarea43diedafter
theholdingperiodascomparedtoonedeathfromtheun
treatedareaThehighestmortality97 occurredinthe

groupcollectedduringthetreatmentandthelowestmortal
ity64 fourhoursaftertreatmentThesedatasuggest
thatfromanoperationalstandpointtheequipmentandin
secticidewereperformingsatisfactorily

Intheeveningfollowingthemorningtreatmentof
August4fourresidentsoftheSpringCreekTractwere
interviewedinregardtomosquitobitingactivityduringthe
dayTheirobservationsweremixedandcontradictoryas
tothebenefitsofthecontrolprocedure

Thetwosetsofcollectiondataobtainedbythelight
trapandhumanlandingcountscombinedwiththesubjec
tiveobservationsoftheinvestigatorsandresidentsatthe

UntreatedArea CathedralMeadows

PretestPosttest Pretest Posttest PretreatPosttrea

Site 4Aug 5Aug6Aug17Aug18Aug
C1 284 235 203 32 38

C2 258 156 76 9 13

C3 28 80 44 2 6

16 5 0 2 Cl 66 215 96 52 42
M M 4 11 C2 24 36 44 6 7

92 58 25 20 C3 40 46 54 3 1

testsiteindicatethatmalathionthermalfoggingwasnot
veryeffectiveasaprogramtoprotectresidentsinsmalliso
latedmountainareasAnyapparentbenefitsthatmightbe
inferredfromthedatapresentedinthisstudyshouldbe
qualifiedbythefollowingobservations

1Lighttrapcomparisonsbetweenthetreatedanduntreat
edareasdidnotdemonstratedifferencesthatindicated
satisfactorycontrolTable2

2Humanlandingcollectionsconductedduringthesecond
foggingtrialobtainedresultswhichsuggestedthatthe
reductionofsnowAedeswastransitoryandreturnedto



pretreatmentactivitywithinafewhoursafterfogging
Figure1

3Forestentomologistssuggestthatthermalfoggingisdis
ruptivetonaturalarthropodregulatingmechanismsin
forestecosystemsandmayinduceotherpestproblems
Dahlstenetal1969

DahlstenDLRGarciaJEPrineandRHunt1969Insect
problemsinforestrecreationareasCalifAgric23746

HuntR1968PineneedlescaleinfestationSouthLakeTahoe
CaliforniaCalifDivofForRpt
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Fig1AspiratorcollectionsofSnowAedesfemalesinthetreatedSpringCreek areashownaspercentofcollectionsinthe
untreatedCathedralMeadowsareaSouthLakeTahoeonAugust171971

Table4Totalnumberofmosquitoesaspiratedfrom
humanhostsathhourintervalsatSpringCreekandCathe
dralMeadowsnearSouthLakeTahoe

445AM

to

515AM

530AM

Duringtreatment to

600AM

600AM

Posttreatment to

630AM

1000AM

Posttreatment to

1030AM

HusbandsRandRHSoroker1968Unpublisheddata
LewallenLL1964Preliminaryobservationsonthermalaerosol

applicationsofinsecticidestocontroladultmountainAedes
inCaliforniaCalifVectorViews11847

LuckRF1971PersonalCommunication
PrineJ1969Unpublisheddata
RobertsFC1971TheevolutionofmosquitocontrolatSouth

LakeTahoeProcCalifMosqControlAssoc394446
ShermanEJ1972Personalcommunication
SmithTA1972Personalcommunication

WomeldorfDJ1966Anadministrativeoperationalandtechni
calreviewofthemosquitocontrolprogramconductedby
ElDoradoCountyServiceAreaNo3CalifStateDeptPubl
HealthBurVectorControlRpt

Startingtimeof
12hourcollections

Treated

Area Untreated

10 21

23 56

19 80

14 35

1000

Post

test

382
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