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Robin Thereisonemorepaperthisafternoon thatofHarold
ray ew11tellussomethingaboutDDTControlofMosquitoBreed

inginCatchBasinsandUndergroundVaults

TEECONTROLOFMOSQUITOBREEDING
INSTREETINLETS CATCHBASINS

UNDFRGRCUNTUTILITYVAULTSAND
SIMILIRSTRUCTURcBYDDTRESIDUALSPRAYS

By
HaroldF GrayEngineer

AlamedaCounty
MosquitobtementDistrict

IntheplanneddivisionofpracticalfioldstudiesofDDT
agreeduponin1945betweenrHavesYrRobinsonandthespeaker
certainstudieswereassignedtotheAlamedaCountyMosquitoAbatement
District Thesewereprincipallyurbanintvpoandrelatedtovarious
structureinwhichmoocuitcbreedingoccurssucha4streetinletsfor
stormwatertheundergroundvaultsofthepublicutilitiesandsim
ilarstructured

InJuneof1945weobtainedfromChemurgicCorporationa
sufficientsupplyof25DDTemulsionandsolutiontobeginoperations
Sixutilityvaultswereselectedrindspraayedwithra2emulsion en

June9andthewaterinansdditionalvaultwastrustedwithphenoth
iazineforcomparison Infourvaultthewallsandceilingswere
sprayedintwovaultsthewateronlywasprayedwithDDT Eachof

thevaultsselectedhadinpasthearsbeenaprolificmosquitobreeder
requiringfrequentoiling

InadditionbetweenJuno6andJune12wesprayed800street
inletswith210DDTdissolvedinDieseloilapplyingthematerialto
thesidewallsforresidualeffect

InspectionsoftheutilitiesvaultsindicatethattheDDT
sprayingwaseffectiveinpreventingmosquitobreedingdowntothe
beginningofBolderweatherinNovember Forthesameperiodinspec
tionsofthe800streetinletssprayedwithDDTshowedsremarkable
reductioninmesquitebreedingalthoughlarvaewerefoundinavery
fewcases Nomesquitebreedingoccurredinthevaulttreatedwith
pbenothiszine

FromJune15thtomidOctober9770sprayingsofstreet
inetswithDDT10lbsdrytechnicalgrade in50gallonsofDiesel
oilwabouta211solutionweremzdebutwith no9ttempttocover
thesideNailcompletely 7xnetnumericalcountsonreinspectionof
thiseeriewerenotmadebutourgeneral obervtirwnthatwhile
anappreciableimprovementresultedmuchbetterresults wereohtsined
fromthefirstseriesof800streetinletswhere thesidewnllawere
completelysprayed

Aseriesof243ceapoolswssprayedinmidAugustwithDDT
inDieseloil 10lbs to50gn11onsapplyingitheavilytotheide
waallsandceiling Inspectionsendlaterrunningdowntotheendog
Octobershowednobreedingwithinthecesspoolsbut s omelarvae
occurredintheoverflewfrom ourcesspools
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InadditionwehaveappliedDDTasaresidualspraytoa
widevarietyofstructureswhichwereeitherheavybreederssuchas
certainstormsevere onenearlyamilelongorweredaytimeshel
tersforadultssuchastheundersidesofsmallbridgesandroadcul
verts Asufficienttimehaselapsedinsomeofthesecasestoindi
citeto14thatDDTresidualsprayisaveryeffectivemeansforat
leastpartiallyreducingandinsomecasesentirelyeliminatingmo
squitoharborageforatleastseveralmonths

AdequatequantitiesofDDTforextensivefieldtrialswere
notobtainableduring1945butwillbeavailableforour1946cam
peign Onthebabisofourobeervationein1945weexpectthatcane
vetematicsprayingoftheundergroundstreetvaultsofthepublic
utilitiesrudeinAprilandMaywillprobablypreventbreedinguntil
aboutOctober ifnotlonger Rearenowondeaveringtomakearrange
mentswiththeutilitiesforsuchacooperativeproject

BeginningaboutMay1stweintendtothoroughlympravall
thestreetinlets catchbasins intherretrepolitenarea reexpect
thiswillbeeffectiveforthreetrothsinperhaps9O ormoreofthe

casesbuttheremaindermayneedadditionalsprayingsbecrutleof
spacialcircumstances Ageneralresprayingwillprobablybeneeded
inAugust

vreexpectalsotospraythewallsandceilingsofallour
largerstorrnsewersandcovereddrainsendtheundersidesofsmall
bridgesandlargerroadculvertswhicharefavoreddaytimeshelters
foradultmosquitoes Inadditionweexpecttosprayallcesspools
inthedistrictprobablytwiceduriaEtheseason

Inalloftheseusesweintendtousea20approximately
solutionofDDTinDieseloilasthisappearstobethesimplestand
cheapestmethodofapplicationatpresentavailable Thesolutionis

tobesprayedontheinteriorsurfacesofthestructuresforits
residualeffectontheadultmosquitoeswhichalightthere Wedo

notexpecttouseDDTtoanygreatextentasalarvicide thoughwe
willuseitexperimentallytodeterminerelativecostsandefficiency
ascomparedwithoilphenethieeineandpyrethrum

ForsituationswherewalldiscolorationbyDieseloilwill
beobiectioneblewewillusethestandardXyleneemulsifiermixture
ehavesetupatourOaklanddepot anapparatusoperatedbyanelec
tricrotordrivenpumaforthepreparationofDDTemulsionsand
solutions

During1946weexpecttotryoutOTwettablepowderincom
parisonwithDDTsolutionsAndemulsions Appliedasaresidualspray
inthisformitmayhavecertainadvantages diealsohavehopesof
obtainingsufficientsuppliesofDDDandof666forcomperative
fieldtests

Atthistimewoarenotpreparedtomakeanystatementas
torelativecostsoftieingDOTunderourconditions Wedofeel

optimisticthatiteuseinappropriateplaceswillresultinobvious
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improvementincontroleffectivenessandweintendtouseittothe
fullestextentpossibleduring1946andthenassesseffectivenessand
comparativecostsonthebasisofanentireseasonswork

ProfHems WhatisyourreasonfordelayinguntilMay1st

Mr say Itisaquestionofrainfall Onthestreetcatchbasinsands
toapertainextentonstreetvaultswhilewehivetherainstheuse
ofDDTwouldprobablybesomewhatinterferedwith Itwouldbewashed

away AftermidprilorearlyMaywhenwehavenorainoratleast
veryslightrainsiethebesttimetobopinMTapplication

ProfHems Thankyou IjustwantedthatpointbroughtnutI
thoughtperhaps itwasnotquitecleartoeverybody

MrBendel Isitnecessarytohaveagitatersonthespravers

MrRobinson Notunlessthereisalowtemperature Hotweather

makesadifferenceThemovementofthetrucksieusuallyonrushto
keeptheemulsionsstirredup

Mrkenefee kenknockinggroundtheygetalotofagitation Walking
ar6undwithonooftheseknrapsncksprayersthereleboundtobealot
ofagitation

MrRussell Allendoyouspraycesspools

1rGran CesspoolsraretakencareoffromMarchtoOctober Many
areopenallthetime Breedingoccursmostlyduringthesummermonths
thoughthereissomewinterbreeding

MrRussell Peopleinourdistrictclosetheirowncesspoolsup

YrGray vietriedtoworkthtout Imaintainthatopencesspools
areprimarilynpublichealthdepartmentsproblemandthehealth
departmentisprimarilyresponsiblefortheabatementofthesenuis
ances IrefusetopulltheCountyHealthDepartmentschestnutsout
ofthefire Whenwecngetsomeworkingarrangementbywhichthey
willtaketheirshareofthyenforcementprogramwewillbewillingto
filenuisancecomplaintscooperatively

YrRussell Wetrytoshowconsiderationtoourpeopleandtogive
goolvaluefortheirmoneybutthepropertyownerhasaresponsibility
Thehealthdepartmentcomesinonitsofarascesspoolsareconcerned
butthedistricthastoeliminateoequitobreedinghazards The

districtcanrequirethepeopletoclosethem Inourdistrictthe
matterisonlyreferredtothehealthdepartmentwhencitizensrefuse
tocovertheircesspools

MrGrayYouhavemesomewhatonthespot Mypolicymarnotbedefen
siblelegallybutwehaveanadministrativeproblemonourhands What

wouldhappenifweservednoticesBendel

MrBendel Ithinkwedbefounddead comenight Wehaveabout600
cesspoolsinourdivision TheCountyHealthDepartmentwilltakeno
action Sowesimplyoilthemaspartoftheroutine Itisntany
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particularhardship Iftheydidclosethemtheaverapecitizen
wouldonlyclosethempartially Icuostionwhetheryanyofthem
wouldclosethecospoolssufficientlytopreventricquitobreeding
UnlessafirstclnPPmosquitoproofjobisdone Iwouldrathernot

haveanythingoveraecsPpocl Itiseaeiertofindandtakeogreof
itwhentheydontcoveritup Theoneswehavetodipdownand
excavateinordertolocatearewherewehsvetrouble Iwouldmuch

ratherhavethemacccasible

AMember IspenttwoyegrsinFresnowhorethecesspoolswereclosed
Ifproperlyinspecteltheyarenohazard

Mr Gray Inanycaseweinourdistricthavethepropositionof
whetherwearegoingtostickourneekscutanddotheworkofthe
healthdepartment Ithinkthereisaprincipleinvolvedinthe
thin

MrBumller Underthelawitron11yisthedutyty oftheDistrict

toeliminrteallroacuitrnuisances isntit

MrGEy BythepowersconferredundertheCaliforniaacttheDistricts
nyt allneceQssryorproperstepsfartheextorminntionofmocs
quiteesandtheymaybatenuisances Ifqterduonoticethenuis

anceisnotabtedtheDistrictcanabatethenuinnceprceiblyby
properrecenstructien andchargethecosttothepropertyowner In

curdistrictwehavenottakenthattypeofaction ehventfelt

itnecessnryandbelieveitwouldnotbeadvisable Wefeelweget
betterresultstheotherway

MrCoburn Idonthappentoknowmuchaboutmosquitobreedingin
cosspeols ButIwouldliketoknowwhydifferentigrinciescoreinto
aterritoryandmakessurveyanddontlettheadjacentdistricts
knowanythingaboutit Wouldntitbeadvisablewhentheyworkin
adistricttonotifytheadjacentdistrictsthattheyarecoming
Possiblysomeofusnightbeofhelptotheminwhattheyaretrying
tode Someofuswouldbegladtohelpandbythismethodlearn
somethingMereourselves Itseemstooneitwouldbefeasibleand
advisable

MrRobinsonWehsvoafewminutesfordiscussionbeforeitistime
tos3iurnfordinner Aretherequestions

Fufiller HowtoxicisDDTtowriterfloss orDaphnia Weused

Tt erscrornddidntlotqnykillrntheDanhniabutIdlike
toho omethin rboutthgt

Mr i in IsawanarticletotheeffectthatDDTwnsverytoxic
77En endfinsllrwillkill

YrGrnyt PrinpthatuptoReeves Wouldyoubewillingeventomake
alittletriotoqngdjicentcounty

Mr Coburn Yes deareonly38smilesfromBakersfield WhenI

foundout bouttheHooperFoundstionworkthere Iwo9inFresno 150
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milesfromBakersfield TulareVisaliaandourselves restaide

District reuldliketohaveseentheresidualeoraYinwdemonstration

DrReeves IthinkwecouldhaveusedsomenenlikeCoburnandhis
eUipment Thcequipmentwehadtousewasntrsuchgood

MrGray Ifthesixhundredthousanddollarsroesthroughwewill
probablyhavebotterinformationandsupervision Maybethosethings
canbeironedout

MrRobinsonIsugjestwesendawiretotheGovernoraskinghimto
signthebill

irGray ImakeamotionthattheCaliforniaLosquitoControlAssoc
intienrequesttheGovernorbytelegramtosignAssemblyBill28
appropriatingsixhundredthousanddollarsformosquitocontrol

Themotionwasdulypassedbyunanimousvote

TheConferencethenadjournedtoreconveneat8pm

TheConferencereconvenedat8pmProfessorWBHertns
presiding

PrefHems 14ourboardofexports19fairlybubblingnvFrwith
perspicacity Iwillreadeachquestionwhichhasbeenpresentedand
assignthequestionstothenenbestqualifiedtoanswerthem

Questies IsDDTeffectiveagainsttormitos DrStewartwillplease
answer

DrStewart Iknowverylittleaboutit Iamonlydrawinguponmy
memorybutIhaveavagueideawhichperhapsDrFreeborncsncorrect
Experimentalworkdoneuponternitemtodatehnindicatedthtincer
tainshelteredconjitiensifimprepnntdinailitireasonablyeffec
tive Underbuildingsthesoileaturstionmethodiseffective

MrMurray ThermyhadscmcexperirlentnlworkdoneentheFlorida
coast ItworkedOI inbuildings Itwasusedinthebarracks

Thereisrloose sandysoilthere

Mrikendala IwanttomentionthemanofMarsoutfitsomefolks
thinkisnecessarytoy rwhenapplyingDDT Didtheywearitin
Floridaforinstance Inonelecturewearetoldtowearthewhole

protectiveequipmentandtheninanotherlecturewearegiventhe
impressionitisnotnecessary ndinthebulletinsentoutthe
PublicHealthServiceshowsapictureofamaninnMarssuitand
thenanotherpictureshowsworkbeingdonewithonlythesprayer
Cnelecturertellsmeallthisprotectionisnotnecessaryandanother
contendsitisabsolutelynecessary WhatamIgoingbackto
ashingtonwith WhatISright

IeuoationtheovercautionontheuseofDDTaftertheex
perienceoftheseinFurene Treyhavebeenusinggreatauantities
Someofthemdidwearsomethingeverthenose DDT appliedby



66

meansofadusterbyopeningtheclethineandintroducingitiecon
siderablequantities xparentlytherewasnoilleffeeta Oneof

theofficerstoldmeWhenthereBAsobjectionhesimplyteekmemoof
itinthepalmofhishandhemayonlyhave onethroughthemotion
ofcourseandewallnwedittoshowthereweenoianper Ithoebeen

usedingreatquantiticewithoutanyilleffectsate11 DrStewart

pointedoutthatsofarestheueofdust10concernedthereisno
dangerbutwithoilAndothermaterialsitisanothermatter

DrStewart Evenifyouaredeelingwithameterialfarlesstoxic
thanDDTyoustillhavetobecareful Undermilitaryconditionsthey
weredealingwithacontrolledanddisciplinedgroup Ifsomething
wentbadthepublicwouldnothearanythingaboutit Butascivil

innsingovernmentwork ifyouuseDDTyouarefacedwiththere
sponsibilitytotakeallduoprecautions ThatIthinkisfundamental

Youhavetheveryrealresponsibilityofprotectingoratleastnot
harming

PsregardsDDTIannotgoingtoguaranteethateveryper
sonisgoingtodiewhousesitcereleselyorthateveryonewhogets
itonhisskininoilisgoingtobesick Howeverithasbeen
provedexperimentallythatinoilitisabsorbedthroughtheskinand
maybeabsorbedtoqtoxicdegree Ifapersonisjustgoingoutwith
asquirtgunandperhapshandleoneortworootsitisridiculousto
takealltheprecautionsbutifheisusingagroatdealheshould
protecthimselfwhilehespraybecausethereisaverydefinite
elementofianger

ThedustRhouldnotbeallowedtoremainupontheakinin
definitely ThereienorecordofdeathfromDOTdustbutifa

personhacanoilyskinendtheductisnotweehedoffwithina
reasonabletimeitmayhavesomehadeffect

WoalsoshouldguardourselvesnotjustageinetDDTbut
againstthesolvents anyofthemareeithertoxicorcanbeat
leastveryirritatingtotheskin Wemusttakeprecautionnot
onlyonourownacccuntbutwebeliealaoouremployeestoconsider
Wherewehaveemployeeshandlingitallthetimeweareresponsibleto
seethattheyunderstandtheyaredealingwithdangeroussubstances
whichmaybringunwantedresultsiftheydonottakeprecautions
whichhavebeenmadecleartothem Ifyoudonotgiveprotectionand
dowhatyoucantoseethattheprecautionsareobservedthenyou
areresponsibleifsomethinghappens Andifyoudonotstatepre
cautionstohouseholdersandtheysuffersomeilleffectsfromDDTer
itssolventsanddecidetotakethematterintocourtattheleast
youaregoingtobeembarrassedorannoyedandpossiblyfinedorheld
liablefordamages WeknowDDTistoxic Weknowtherearecertain

precautionswhichcanandshouldbetaken

ProfHerms Thenextquestionisasfollows

Duetion lhetisthetimeeffectofDDTonflies

Iwillaemipnthisquestiontofir Stewartalso
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DrStewart Ourworksofarhasnotbroughtoutanypartio4lar
fertheeineffectupondifferentspecieoffliesasthereqracveral
variablefactere IfDSTieirregularlydepositedineprayinpthere
maybeanappreciabletimefactorbeforetheflyinmovingaboutona
sprayedsurfacemakesnLethalcontact HoweverDDTiemuchPlower
initstoxicectionthanmanyofourcomininPecticidos Myimpres
sionisthataboutthreehoursitheaveragekillingtimeafterR
flycontactsarelidunlDDTaurfcc Thatiswhypyrethrumisadded
toDDTspacearaye suchnsaerosols togetnquickknockdownwhile
theDDTactuallykills noroslowly

Illsceilingsanddooranjwindowscreensshouldbesprayed
withDDTresidualsprayforflycontrol endofcoursethegarbage
eonattractsfliesanywhere

MrMondala Imstillnotsatisfiedaboutallthatcquipmcnt Did

Reevesmentakegallthoseprecautions

DrReeves WereadallthepublicationstellingwhatshouldbeBono
andthenIlaidin supplyofrespiratorsrubberglovesetcand
explainedtothementhedanger Iinsistedthatsofaraswewere
concernedtheyshouldwearthesethings InKernCountyinthemiddle
ofJunetkotemoerntureisaround110intheshaleandyoucanwell

imaginenrbndyworethething Theydidhowevertaketheprecau
tionofwaehinaoften Itinalmostunbearabletowearrubbergloves
withthetherrormeterat110 Severalofthemenwhohadcutsdidwear
theglovesuntilthecutshealed Putworksongenerallylustdontwant
towearthem Idontknowwhntwouldhappenifwemadeaniaaueof
it Iguessthesprayinglustwouldntgt ehadtheequip
mentmadeitavnilnbleepleinedituce andwhyandthenleftit
uptothen Ourpeenworeonlyworkingafewdnyaatntime The

programonlylastedovernfewdays

MrGray Ithinkwewillhavetousecommonsenseinthis Ifyou
usestraithtDieseloilinnspraycan someofitigboundtoget
spilledonyouonceinawhile Withknapsacksprayersitmaybe
spilleddownyourbackoccasionally Inhotweatherthismayresult
inablisteredskin causedbytheDieseloil

Youaronotgoinptobeabletopotworkmentowearmuch
protectiveecuipmentinthehotclimates Youaregoingtohaveto
takeintoconsiderationthetypeofexposure Ifmenareworking
outsidesprayingDDTmoreorlessbroadcastyoushouldtakethesame
precautionsaswhensprayingparisgreen Themenshouldworkfrom

thewindwardsideandcleanupthoroughlyafterwards hentheyare
workinginconfinedplaces suchalundergroundstreetvaultsstorm
ewersorinsideroomsmuchmorenvterialmaygotontheskinorbe
inhaled Ithinkitisnecessarytoprotectyourmenreasonablywell
undersuchconditions Idontthinkrespirators arenecessary We

areprovidingtransparenthoodsforourmen Thatpreventsnman
breathinganyRppreeiablenmrofthematerialunleseheisusingit
inaveryfinemist Insistthateveryranyouhaveworkingwiththe
materialtakesRpoolbathwithcormRndwaterattheendoftheday
WehaveprovidedbowerbathewithhotandcgldvterandtheTienare
requiredtocleanup WedothinnnrtltiforthePACofthedistrict
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itself iredontcareaboutheeng 1wsuitonourhnndd gutit

isalsofortheprotectionofourmen Wedontwanttheminiurriin

anyway yealsohavenodesiretobechargedheavycompensationin
surancerates Ithinkifyoutalktoyournenendexplaintothem
thedifficultiesthatmayoccurtheywillvoluntarilytakereasonable
precautions Thereisacmedangerthereandweneedtoexercise
reasonableoreoutiona

DrStewart Iquiteagreethatrespiratorsareonlynecessaryin
confinedquarters Ithinkthemenwouldbemorewillingtoprotect
themselvesiftheyuseDDTinoiloutofdoorsorinalargoquan
titiesiftheyunderstandthepossibledangers Ifweuseitin1Qrge

quantitiesandwithoutthoseprecautionswhichhivebeenmentioned
nextyearorthefollowingyearwemayhearatthisconference a

greatdualofgriefbecauseofthematerialbeingabsorbedthrough
theskin Wecannotaffordtoignorethismatter Ithasbeencare

fullydemonstratedbyverycompetentpeopleandwearetakingagreat
riskifweRioignoretheseprecautions IwouldliketoraskDr

flredleysideas HehashadagreatmanymenunderhimusingCDT
Howmanyhavebeenaffected Havethemenworntheequipment

DrBradley ehireteachingthemandweareprovidingthemwith
protectiveequipmentandtellingthemtheyshoulduseit wehave

thendischersedourresponsibility Iftheydonotuseitthatis
uptothem lecansayItoldYouso

Althoughthemendontwearequipmenttoanygreatextent
wehavenothadanygeriouacasesofinjury TherehasbeenAlittle

dermatitis WhatisgoingtoheppFnnextyearIdontknow Ifwe

providetheequipmentandtellthementowearitthatisaboutas
faraswecengo

DrFreeborn Insomeoftheplacaetheyjustcouldntworkwith
Fiersprayerswithoutprotection Theycouldntstayintherewith
outtheequipment Theyllwearitwhentheyknowtheyhaveto On

theotherhandwithahandsprayeraYvanwouldntpotenoughonhis
glassestohavetowipethem

Mr Stead efecantakeechapterfromourexperienceinthepublic
healthfieldinindustrialhygiene Ifeelwehaveacloselyparallel
situationinthequestionoflead Thatisatoxicmaterialandsois

DT Wemustmakeadistinctionbetreenwhatistoxicwhenintroduced
intothebodyandwhatisdangerous Leadisabsorbedthroughthe
skinandcanbeinhaledorswallowed

Theparticlesizeisimnortgntinrelationtoinhalation
Ifitisgreaterthanabout10micronstheparticleistoolargeto
enterintothelungsandgetintothebloodstream Weldersmayget
leadpoisoningandrivettersontheGoldenCate73ridrehadsome
troubleasaresultoftheeffectofredhotrivetsonredlead
paint

Ithastakenusagreatmanyyearstofindouttheconditions
underwhichleadcanbeusedwithreasonableaefetybutbymaking
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exactouantitivemrsaurementawenowknowwhatrrntectivemereures
arenecesoaryagainstlosdpoisoning WeshouldQlobeabletoget
perhspswithinAnotheryear fairlygoodinformationenthotexieity
ofDDTthough testeunderpracticalworkingconditionsma well
takemoretime utmanypeoplearecsfelyurineleadapeieoneus
materialtodayandwewillalsolearnhowtouse DSTsafely

Onepointshouldbeemphasisedandthstisthatthesolvents
forDOTarethemselvestoxic Tetrachlcroetbano carbontetrachloride
andothersolventsarepcisoncus endweneedtolearntousethem

safelyalso

Profkerns Itshouldberememberedthatinagricultureandinpest
controlworkwehaveusedpeisonouerllatcrielsformanyyears Thou
sands cftonsofcyanideareusedsnlevenloretonsofarsenical
compounds Yearsofexperiencehavetaughtushowtousethesevery
toxicmaterialssafely yecanalsolearntouseDSTsafely

question hatwouldbetheradiusofcontrolandtheflightranpeof
trefollowingmosauitoes ncphelesfreeberniCulextrrsolis

DrFreborn Theflightrsnpeofamoscuitoisarsndomflight I

dontthinkyoucangeAmosquitostartsoutwithafixedidrlbeis
rein fourrilea HostartsoutAndflieanerhanshalfamile The

nextnirhtbomsypinthesemendirectionerhemaydoubleback t
theon ofseveralIaITrhemyendupwhereheetertedfrom Ormaybe
hewillbefourmilesfromthegtartinc pint Ifyouwantapractical
answersofarsscentrcl isconcernedyouwillmetperfectcontrolIf
youkillallofthemwithinnmileoramileandAhalffromthePlace
youaretryingtoprotect Howeverthisstatementhsgnoapplication
tothespringAndautumndispersalsofAnovholcgfreeborni Theystart
outinthespringoftheyar ithnlenyofner LetPrthrAmount
beginstodecrelasillsotheyconcentrate Inthefalltheirbreeding
isoverandtheyrealizetheyareconcentrsted andalcnpaboutept
eriberorOctoberorevenearliertheystartflvinraainwithoutsny
limitationastohowfortheywillflyperhapsnsmuchss27miles

Question Deesthewindmakemuchdifference

DrFreeborn NotwithAnopheles Sankfeelthattheyfellowthe
wind Rushusedtosaythenorthwindcrotedavacuum

ProfHerms Alainyouspyadequateorpracticalcontrol Thatisa
veryimportantangleforallofus

Or 71eeves odontknowabouttheflightraneeofCulextarselis
rehsventbeeninasituationwherewecouldtraceteam nourstudy
andsofornobodyhasmadeexp3rimentswithstainedspecimens I

weulintwanttosetsnylmite

DrFreeborn Youcanalwaysfindsemotarsalisbreedingwithin a

veryshortiiatencorfwhereyoufindtheadults

MrGray Theflightrandoftedesdorsslisrangesintherpionof
nuor25miles Ifyoum117771711longdistzncotrflv1er
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squamigexfliesover40wilesandsomethinkintheregionof60 My
ownimpressionisthattheflightraneeisabout20to25mi1refor
dorsalisandupto40forscuamipor Pedessauamigerwouldtakeabout
threeweeksfora40milefliht

Mr Menefee Oociethatapplytotheealtmarshvariety

Mrtrey Yes

MrRobinson Myexperiencewouldbethatfreshwaterdorsalisand
niprornacculuscanbefairlywellcontrolledforthsywillstayprac
t3callywitieinthefieldfromweichtheybreed Iftheyoverproduce
inthatfieldtheywillHoveoff enrchforfoodmakesthemmove

threeorfourmileflightWouldbenaturalfordorsalisinthe
valleyandgenerallyelsewhere Forvexansitwouldbealittlermor

PrefHemsTheflightrangevariesgreatlyaccordingtospecies
Thetimeofyearandalsolocalconditionsplay animportantpart

Mrray Generallyspeakingmostofourdomesticmosquitoestravel
somethinelikeafewhundredyardsfromwheretheybreedifthefood
supplyisthere 11ofthemmostlikelytravelasfarasnecessary
inor4crtogetfood

Mr Peters veerticklirsituationdevelopedinthePseramento
area IsallwellandgoodtoGay1mile or1ermiloafor34of
theyear Butwhatabouttheother14oftheyear Sunpoe1ru you
werethemoninSacramento whatwouldroue17then

OrFreeborn Thereisnopointintryingtocontrolrmoscuitoeewhen
u7rennoTtherm ConsidertheSsoramentoVel1eyarea

Breedingoccursallupenddowntrovalleyyeteomoareneneedno
controlworkatall TherecinberodcontrolinSacramentofrom
March10toeupust34th butforepteiiberandOctoberandthebig
flightinFebruary therewouldbenoguaranteeat111

Pp Ferns Whatcanyouassurethemwithreferencetomalaria

Raley Ihvohadsomeexperienceinafroebornidistrict We
creasedourcontrolroughly2imilesinthecontrolarea alestill

foundthatduringthewintermonthswewerebadlybotheredwithfree
borni soinsettinrrupourdistrictwewentasforas1era1and
naturalboundarieswouldallow Wewonttothecountylineinboth
counties Apparentlythesemosquitoestravelmanymiles

DrFreeborn freeborniwhenitmigratesisarandommigra
tor Phnut1probablysucceAstrairhtoningouttheirtraveland
goingYea1famileinanight In4rirhtstheywillhavepone2miles
onthisbasis Butprobablyonlyabout1gwilldothis Someofthem
arerroingtogotintothodistrict Ifyouhave100010willget
intothedistrict Themoreyouhaveofhreodingconcentrationonthe
edgeofthedistrictthemorearegoingtofretinuntiltheyrotto
wheretheyarearealpost bigconcentrationontheboundarymoans
theypcfurther Thehirrrrerconcentrationontheboundary youhavethe
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treaterthenumberthatwillrnfurtherthanamilewillbe Then
70uwillhavetorofurtherthanamilestecontroltherm

ProfBerms Ifthenewlawispassel itwillbenoeibletocofur
therincontrolwork

question fillthecontrolofMoouitobreedincinthelarvalstare
e11intoadultmosquitoesinalocalareawithintwoweeksunder
sverrcconditions

PrefHerms Thisquestionpertainstothelengthoflifeofthe
mosquito DrFreebornsupposingyoutakethequestion

nrFreeborn Agreetdealdependsonclimaticconditions Fiiphtem
peratureaandlowhumiditymoanzshortlifespanforthenosouito
Theywontlivetoomanylays Butsomespeciesconliveallwinter
andthesnowmcsciteesaboutaMonth Weusedtosaywewouldgive
ourselvesamonthforcentralresults

Vr Robinson abouttenortwelveyearsamonesuperintendentsaid
henlwnvstellpeoplethatitwouldtaketwoweeksbeforetheworkof
thedistrictwouldbecomereallyeffectiveandhehagneverMiler
vet Hekneethatwhentheyhadafliphtofmosquitoesitwnudlast
lustabouttwoweekP

Prof Eerrs Ocenslonallyitwasnecessaryformetopnnutintothe
stateandWhensomeladywouldseemeshewouldtellmehowgladthey
wereIwasbackeecausetherrosauitocshadbeenjustterriblewhileT
vasawatbutthatnowtheyhadcompletelymono Theflightwasover

IhadntloneathineaboutitThisrusineseofeuaranteeinpr
certainlengthoftimeinwhichthetroublewillbeclearedupcan
bedangerous Undercertainconditionsyoumayexpectnconsiderable
reductioninacertointimebutroucantjustgeneralize

grGry Myveryexcellentsecretaryreceiveseveryyearanumberof
creepantsof localbreeinv Shetollsthemwhentheycallthst
someonewillbeouttotakecareofthesituationforthemandthanks
thereforlettingusknow Shealsotellsthemtokindlyletusknow
iftheyarestilltroubledafterafewdaystophoneusleainif
there notadecidedimprovementbysayernextWednesdayorThursday
Wefigurethatinaboutfourdaysafterthemenhavebeenoutthere
shouldbeadefiniteimprovementandinsomecasesnomoremosquitoes
atall Ifthereisnoimprovementinthatlengthoftimewefigure
thatthouehwemyhvefoundaplacewherethenosquitneswerebreed
ingorevenseveralplacesthereis someotherplacenotyetlocated

TrRobinsonInourexperiencedowninthevalleywedothesame
thimPerdiaydoes Wetelltherethatifthemosquitoesarestill
badthenextweaktobesureandletusknow Assrulethereisa
differenceinthreeorfourdaysandthentheydisappearaltogether

Question hatabutfoodforfish nmbusia

MrGray Ifthnoisnonturalveretationinthewaterplants
should obtainelandplantedinthebreeinrpond Itiswellto



plantserepreen a1rcnlnointheion Ifitinnnrtificil
pond itt vsugllyneonrytofndthfishatfirstuntilplane
andvegetationbecomeeptablinhed Dogbiscuithrorrninto
piecesisFood TehaveusedFrikios Fihwillalsoeattale
breadbuttisisdeficientinprotein Therere everallarge
pondsatrisrion7nJosewhichwehelvetheprivilegeofusingfor
Garbusibreeding IntheQur7orwehnvetocleanouttheexcemive
growthsofnlraeandaquaticvegetation Ifyouhnveanatural
frcwthsuchaswehavethereyoudonotneedtofeedthefishat
111 Ifyouhavelameconcretebasinsortankssimplyplantsome
aquaticplantsandwithinacotrparrtivelyshortspaceoftimethere
willbeenoughnaturalalgaesothatnootherfeedingwillbe
necessary

ProfBerra Ihavefounditunnecessarytofeedthefish Ifonce

estalnlishedyearinandyearouttheywillmaintainapopulation
adustcdtotheavailablenaturalfoodsupply

uostirn HowlonrwillDOTboeffectiveontheinsidewallsof
cirrigationpines

YrRobinsonIhaventusesitinpipelinos

Gray rhavoroodresultsforatleastthreemonthsonconcrete
vnu1tcbutwedonthavethefluctuations inwagerlevelswelch
occurinri4crsonconcretenineliars

Question relighttransofnyvrluoinnwo11orranizednrrrrnm
AsowFatisthevalue

DrEradley The areextremelyvaluabletogiveanindexandfar
comparisonfrompennontopennon Theyarer ofsouremuchmore
indicativeinSC77epincemthaninothers Inonelocalitywehad
quiteafewouttomeasurethe densityofqudrimnculatus

Weonlytrotoneortwoormnybothreequadspernight Our

sallcatchdidntmeantheywerenottherebutonlythattheywere
notcomingtothetraps Forpostindsouitoeslighttrapsarooften
cfgreatvalueinobtainingnnindexnndin nkingcomparisons

Profberms Thelightreactionvnriostothespecies eknowvery
littleaboutthosereactionsbutweknowthereisagreatdifference
betweenspeciesandlighttrapsdoservoRsanindex

uctiont Whichisbesttoorganizeforcontrol PPestControlor
TosryuitobateTentDistrict

sereTram IwouldsaytataMosquitoAbatementDistrictisbestfrom
thestandpointthatVou rarefreefromanyinterferencebytheBeardof
upervisorsinregardtothoamountofmoneyYoulevyprovidedyou

atavwithinthe limitsetbylaw 15inormallybutitmaybeas
muchas40withthenermlayienofthrbardofSupervisors Thenest

abatementlawsttenthatthePupervisorsshalllevyRtaxsufficient
toraisetheamountofToneynecesnaryforcontrol Themrsouito

abatementpctnaysthattheBorardofrupervi9ersshalllevyntax



sufficienttoraieetheamount
TrusteeoftheDistrict This

hasahostileBoerofSupervie
wouldsaythatthemoeeuitoAbe
fieldbutinpracticethere is

Themosquitoabatementlawistobefoundin Sections2200

to238oftheHealthandAfetyCode Thelowgoverningpestabate
mentdistrictsisinSections2800to2922

mosquitoabatementdistrictsaregovernedby aboardof

trustees Thecitycouncilofeachcityincluded inthedistrict

appointsamember Theboardofsupervisorsappointsatleastone
membertorepresentthecountyatlarge Abeardoftrusteesmust

consistofatleastfivemembers Itistheresponsibilityofthis
boardoftrusteestodeterminethepolicyof thedistrictemploythe

personnelpreparethebudget andcontrolthefinances Pestabate

mentdistrictshavepracticallythesamepowers asmosquitoabatement
4istrictsbutareatadisadvantagefinancially iftheyhappentohave
anunfriendlyboardofsupervisors Theboardofsupervisorscanif
treysodesirecuttheappropriationforapestcontrol districtto

practicallynothing

uotionUnderthenewlawwhatisthebentprocedure trfellowin

settingupanewcountywidedistrict Hewlongwillittakebefore
edistrictcanbeorganizedandsetinoperation

MrGra IftheBoardofSupervisorswillinitiatetroceedinpebya
resol publicationandhearing itehouldnottakemorethan

approximatelyn monthtoorennizeanewdistrictnowthattheDistrict
Investigetione ctiselirmineted Ifprocoeding4areinitiatedbya
petitionoftheelectorateIdoubtthata distractconbeorganized
underabouttwomenthe timeevenwithnoopposition Youwillfind

itisgoingtotakequiteelittletimetoperauedepeople thata

districtisneceeearyandshouldbeformed Youwontgettheme

thingsoverunlessyouhavepreparedthemind ofthepeople Insome

easesyouwillfindithastakenseveralyears ofec1ucmtiontogetto

whereyoucanorenize

AMember

Question

73

ofmoneycertifiedbytheBoeriof
imanapprecieblodifferenceifone

era zsidofromthindifferenceI
torrentactiemorespecificinits
nettoomuchactualdifference

Iknowonedistrictwhereittookseventeenyears

GoesDDThaveanaccumulativepoisoningeffectonlive

DrStewart Inoil itisabsorbedthroughtheskinandapparently
isaccumulative Itissecretedinthemilkofanimals Itisvery

difficulttointerprettheinformationnowavailable PerhapsDOTis

similartoleadinitspoisonouseffects Leadisstoredupwithout

apparentharmuntilitreachesatoxiclevel lhetherthestorageof

DTi4comparableinnotyetknown Thosemostconcernedwiththis

problemareconnectedwiththedepartmentofagriculture andtheyare
usingcautionandyetgreatercaution

Mr xorgse Therehasbeendomework oneonthatby44eil Fedef

initelyclaimsthereisanaccumulation
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Queetion Flowlone will1Tbeeffectiveonvegetationalong
irrigationcanals

MrRobinson Itisdifficulttodeterinethelaetinreffectif
any PoaalblytheuseofDDTnabledustokothreedayslongerthan
withstraightdieseloil Incloverfieldswhichareirrigatedevery
8to12daywefoundthatwithDDTwecouldskipeveryother
spraying

Themeetingthenadjourned

Themeetingreconvenedat915amTuesdayFebruary26
1946 PresidentRobinsonpresiding

MrRobinson Thefirstpapertodayisconcernedwiththespecial
Eratninrcourseconducte1attheUniversityofCaliforniainDecember
1944 ItwillbepresentedbyHaroldGray

THESPCLTRAINIrCOURSEONCONTROLOF
MeuITCESNDHOQQUITrTTNSMITTEDISATTS

GIVENTTYrTTNIVrrITYOFCJIFONIA

CEMRE 1944

y
HsrolFGrayLecturerinPublicHealth

choolofPublicFealth
UniversityofCalifornia

DuringtheperiodDecember4161944thegeboolofPublic
HealthattheUniversityofCalifornia incooreretionwiththeDiv

isionofEntomologyantParaaitoloy Collegeofrrriculture conduc

tedanintensivshortcourseofinstructiononthecontrolofmosqui
toesandmosquitotrgnemittedieeaos Twentyfournon cominc from

mosquitoabatementdistrictsan fromvariouhealthdepartments
attendedthecourse TwentytwrworefromCalforniawithoneeach
fromWashingtonsndUtah Fifteenwereemployedbymosquitoabatement
districtseightbystatehealthdepartmentsandonebyacityhealth
department Twentytworeceivedcertificatesofsatisfactoryattendance
whiletwofailed

TheteachingstaffwasobtainedfromtheUniversityfaculty
theStateDepartmentofPublic ealththeHooperFoundationfor
MedicalResearchandvariousotheragencies

Instructionwasgroupedunderfourmainheadings
1AdministrationandLanaorient 18hours 2EntomologyandPara
sitology 25hoursnineofwhichwereinthelaboratory 3Mosquito
transmittedDiseases6hours 4TechniquesofControl 46hours In

additiontothelaboratoryworktheinstructionconsistedoflectures
demonstrationsseminarsandnotionpictures

Ourexperiencewiththiscourseindicatedthatitwastoo
intensiveandtoshortforthebestresultsandweareoftheopinion
thatifeuchacourseshouldberivenagainitshouldbeeitherexpanded
toatleastafourweeks coursewithampletimefordirectedreading
andstudyplusseveraldaysoffiolddemonstrationsorifitis


