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At900AMthroughthecourtesyoftheStandardOil
CompanyofCaliforniatherewaspresentedtheirfilm
Water

Themeetingwascalledtoorderat935AMbyMr
JHKimballPresidentoftheCaliforniaMosquitoCon
trolAssociation

MrKimballIwelcomeyoutoour19thAnnualCon
ferenceoftheCaliforniaMosquitoControlAssociationWe
insouhernCaliforniaarequiteproudtohavetheconfer
enceinthispartofthestateforthefirsttimeBeforegoing
intotheformalpapersanddiscussionwewanttoexpress
ourappreciationtotheStandardOilCompanyfortheex
excellentfilmjustshownAlsowewouldliketointroduce
thevariousgroupsthatwehaveheretodayIwouldlike
eachofyoutostandasIintroduceyouIhavethepleasure
ofintroducingtheimmediatepastPresidentoftheAmer
icanMosquitoControlAssociationMrLesterSmithMr
SmithisalsotheExecutiveSecretaryoftheMiddlesex
CountyMosquitoExterminationCommissionofNewJer
seyMrSmithwearegladtohaveyouwayouthere
ApplauseThenewpresidentisDrDonMReesofthe
UniversityofUtahatSaltLakeCitywhoisalsoPresident
oftheUtahMosquitoControlAssociationApplauseI
dontthinkMrAlphonseKelleyfromNewJerseyishere
yetWealsohaveDrFCBishoppoftheUSDepart
mentofAgriculturewhohasjustcomeinApplause
YouknowyouneednointroductionbutDrBishoppis
AssistantChiefoftheBureauofEntomologyandPlant
QuarantineMrCrandallwhowastobewithusfrom
Ohiohassentatelegramsayingthathewillbeunableto
bepresentandgiveshisbestwishesforaverysuccessful
conferenceWealsohaveMrArthurLindquistincharge
oftheBureauofEntomologyandPlantQuarantineStation
atCorvallisOregonApplauseIdontthinkDorothy
McCulloughLeeMayorofPortlandOregonhasarrived
asyetbutshehasalwaystakenconsiderableinterestinour

HELDATTHE

FIRSTSESSION

MondayMorningMarch121951

TheMusicRoomoftheMissionInn

proceedingsArethereanyotheroutofstaterepresentatives
herethatIhavenotrecognized

ThenextgroupthatIwouldliketorecognizearethe
trusteesofourmosquitoabatementdistrictsinCalifornia
WilltheypleasestandasagroupApplauseNowwill
themanagersofthemosquitoabatementdistrictsplease
standupApplause

MrGraydoyouhavesomespecialguestherethis
morning

MrGrayNotatpresent
MrKimballInowtake leasureinintroducingDr

GordonSWatkinsProvostoftheUniversityofCalifornia
atRiverside

DrWatkinsMrPresidentmembersoftheAssociation
YoumaynotbecertainwhataProvostisIntheUniver
sityofCaliforniawedontknowhowtopronouncethat
wordAtUCLAwecallisProvostAtSantaBarbara
whichisalittlehighbrowwecallitProvostAtBerkeley
theycallitProvostandatRiversidebecausewearerather
sensitivetoPoliticianswecallitaProvosttooThepresi
dentlivesinBerkeleybutatUCLAthemembersof
theFacultyhaveaquiterealisticconceptionofthisoccupa
tionofmineTheydefineaProvostasapersonwhoisa
memberoftheFacultynotespeciallyinterestedinbeing
agoodteacherandnotsufficientlybrighttobearesearch
manYouseemypositionintheUniversityisaveryhumble
oneandImmerelyspeakingonbehalfofDrBatchelor
DrBatchelorissomewhereinthegreatstateofTexasI
wasgoingtosaythewildsofTexasbuttheremaybe
someoneherefromthestateofTexasIdliketowelcome

youonbehalfofRiversideasacitytheUniversityof
CaliforniaingeneralandtheCollegeofAgricultureand
theCitrusExperimentStationinparticularImnotacitrus
scientistasyoumayknowIbelongtoaprofessionknown
aseconomistsbutitisanhonortominglewithdisting



guishedscientistssuchasyouareonthisoccasionDr
BatchelorwouldtalktoyouinyourlanguageandthatI
cannotdo

Ishouldliketosayjustawordaboutthenewbranchof
theUniversityofCaliforniaatRiversideThisisour
youngestcampusinasenseandoneoftheoldestcampuses
inanothersenseWehavehadtheexperimentstationhere
since1913Since1917ithasbeendevotingitselftoscien
tificresearchwithwhichyouaredeeplyinterestedIn
1949theUniversityunderthedirectionoftheStateLegis
laturedecidedtobuildanewCollegeofLettersandSci
enceinRiversideThatnewcollegeisbeingbuiltonthe
siteoftheCitrusExperimentStationandwewillhavea
generoussumasistypicalofCaliforniathesumofsix
milliondolltrsofwhichtobegintoconstructthisnewcol
legeofartsandsciencesThatiswhyIamhereandwhy
IminthispositioninthiscityandtheUniversity

AstomosquitoesIvealwayskeptawayfromthemas
muchaspossibleInoticethatadistinguishedcolleaguein
GreatBritianisproposingtouseanewdiscoveryformos
quitoinhibitionTheproposalistomakeradioactivethe
watersinwhichmosquitoesdevelopthentheybecomera
dioactivethemselvesandgobackanddothedirtyworkon
therestofthemosquitoesAsfarasIamconcernedtheyare
freetobombardtherestofthemosquitoesadinfinitum

IknowyouaregoingtohaveanexcellentprogramYour
contributionsinthefieldsofscienceandthefieldofpublic
healthissomethingofwhichweareallproudandIm
especiallyproudthatyouhavecomesouthforthefirst
timeYouhavelivednineteenyearsandithastakennine
teenyearstofindthecityofRiversideWhenwebuildthis
newcollegeinRiversideweshallhaveaccomodationsfor
youtovisitthecampusforasoftenasyouwishtocome
MayIsayagainfortheUniversityandtheCollegeforthe
Stationandforthecitywearehappytohaveyouhere
Comeagainandwehopethatthenextthreedayswill
provethattheclimateofRiversideisconducivetoelimina
tionofmosquitoesApplause

MrKimballThankyouverymuchDrWatkinsWe
arelookingforwardtoourentiredayonyourcampusto
morrowIcallforanyannouncementsatthistimeDoes
anyonehaveanannouncementtomake

NormanEhmannthereuponmadegeneralannounce
mentsrelativetothescheduleoftheconference

MrMulhernmadeannouncementrelatingtoaccomoda
tionforslidestobeprojectedwiththepapers

MrGrayIwouldliketohavetheResolutionsCommit
teeconsistingofEChesterRobinsonTedRaleyBob
PetersandNormanEhmannmeetwithmeatlunchtime
ifpossible

MrKimballThankyouHaroldGrayIsuggestthat
sometimeduringtheconferencethevariousregionalgroups
gettogetherandelecttheirregionalrepresentativestothe
ExecutiveCommitteeforthefollowingyearThiscanbe
doneeitherduringthebusinessmeetingorafterthebusi
nessmeetingIfyoucandoitbeforeitwillhelptheExecu
tiveCommitteetogettogetherthatmuchsooner

WecertainlyhavebeenlookingforwardtoStanleyFree
borneveryyearandwehavehadthepleasureandopportun
ityofmeetingwithhimatBerkeleyandhehadanticipated
beingwithusthismorningandpresentTheContinuing
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InterestoftheUniversityofCaliforniaInMosquito
Control DrFreebornhasntbeenabletomakethetrip
southWehaveaskedDrReevestopresentDrFreeborns
paperhisfulltitleisDrWCReevesAssociateProfes
sorofEpidemologyintheSchoolofPublicHealthatthe
UniversityofCaliforniaatBerkeley

DrReevesInasmuchasIhavenotreceivedDrFree

bornspaperIamunabletopresenthissentiments

MrKimballWellwillyoucheckthemailby1100
oclockandwewillpostponethepaperuntilthenWewill
proceedtothenextpaperandyouwillnoticeonyourpro
gramwehaveacomplicatedtitleIwontattempttore
peatitasyouarefamiliarwiththespeakersWearelooking
forwardtohearingthisreviewofprogressinmosquitocon
trolandcooperationItisbyMrSteadandMrDahlMr
SteadisChiefoftheDivisionofEnviromentalSanitation

oftheStateDepartmentofPublicHealth

MrFMSteadThankyouJackSinceMrDahlandI
aregoingtotrytogetbothofusonandoffinatwenty
minuteperiodIllcutshortanypreliminaryremarksIn
timespastseveralofusfromtheStateDepartmentofPub
licHealthhaveaddressedyourmeetingsfromthestand
pointofaStateDepartmentspeakingtoyouasmembersof
localagenciesTodaybecauseofthesubjectIthinkit
timelythatwespeaktogetherasmembersofthesamefam
ilyofgovernmentalagenciesIwouldliketomentiontwo
pointsItseemstomethatsincemosquitocontrolfallsin
thegeneralfieldofenvironmentalcontrolIshouldtryto
passontoyoutwothoughtsthatIthinkaregeneraland
thatapplythroughoutthefieldandarejustastrueinthe
fieldofmosquitocontrolastheyareinthefieldoffood
sanitationwatersupplywastedisposalorairpollutionThe
firstoftheseisthatanyenvironmentalsanitationmeasure
cannotbesuccessfullyaddedtoanalreadyfixedenviron
mentItmustbewoveninfromthebeginningIthinkthis
isselfapparentStopandthinkamomentinyourownfield
itisnotpossibletotakeafixeddevelopmentletussayin
thecentralvalleyandthroughthemagicofDDTorany
otherchemicalaccomplishmosquitocontrolafterthestage
hasalreadybeensetIthinkthatsselfapparentThemain
thoughthoweverishowtoaccomplishthisweavinginof
theenviromentalcontrolmeasureintothesegmentofthe
environmentthatweveconcernedwithItseemstome

thatthismustbedonebyaspecialdepartmentoragencyof
governmentaskingforandgettingachairattheplanning
tableThatmeansthatforastatedepartmentlikeourswe
mustsitdownwiththeagenciesplanningwaterresources
inthecentralvalleyforexampleandaswillberelatedby
MrDahlIthinkthatitmeansfordepartmentalagencies
suchasyoureconnectedwiththatyoumusttakeyourplace
attheplanningtableoftheparticularareainwhichyou
workThesecondgeneralthoughtthatIwouldliketoleave
isthisHowdoesagovernmentalagencyandwearethink
ingofourselvesasgovernmentalagenciesaccomplisha
programinthefieldofenvironmentalcontrolHowdo
yougetitovertothelandownerthetaxpayerJohnQ
PublicWehaveheardmanytimestheideaexpressedthat
inputtingacrossagovernmentalprogramthereisachoice
oftwoalternativesOntheonehandpersuasionandthe
gentleandmildmethodofeducationandontheotherhand
andincontrastanenforcementprogramorasisusually
saidthepolicemansapproachIwouldliketosuggestto



youthatthosearenotalternativesThosearemerelythetwo
endsofthesamespectrumofadministrativethinkingI
thinkthataprogramisputacrosswithathreeprongap
proachFirstofallifweretalkingtoataxpayerland
ownerormemberofthepublicweexplainanddiscusswith
himthebenefitsthathewillgetasanindividualfromthe
programinquestionactualfinancialorsatisfactionbenfits
ForexampleinmosquitocontrolIthinkthatwecanpoint
outtoafarmerthatthepropermanagementoflandandthe
propermanagementofwaterfromthestandpointofmos
quitocontrolyieldshimadditionalbenefitslargercrops
greaterweightproductiononhiscattlegreatercomfortfor
himandhisfamilyNowifyoucangetthatideaacross
youveaccomplishedthemostforthedollarofgovernmen
talmoneyspentbecausethesuggestionsareadoptedifthey
areconvincinglyputacrossSecondinglyIthinkoftheap
pealtothisindividuallandownerasacitizenandasa
memberofacommunityWeexplainandvisualizeand
thinkthroughwithhimthebenefitswhichhiscommunity
willreceivefromtheprograminquestionandweappeal
tohiscommunitycitizenshipinstincttocooperateandcome
alongandsupportsuchaprogramHereagainifyoudo
thatsuccessfullyyouaccomplishagreatdealperdollarof
timeexpendedThethirdpartofthisthreeprongapproach
iswhatwemightcalltheexerciseofthepolicepower
Thepolicepowerofgovernmentalagenciesisthatauthority
whichtheyhavetoaccomplishprogramsintheinterestsof
publichealthpublicsafetyandgeneralwelfarewherethe
publicinterestmustsupercedetheinterestsoftheindivid
ualHereagainyoudonotnecessarilyproceedbyissuing
citationsorarrestsYouproceedusuallybythepowerof
regulationandrulemakingItmaybethatthepenaltyin
volvediffornotcomplyingwitharuleorregulationitis
afinancialpenaltynotacriminalpenaltyForexampleyou
canseethatinamosquitoabatementdistrictalandowner
whofailedtocooperatewitharileoregulationreasonably
adoptedwouldhavetheworkdonebytheagencyandthe
costoftheexcessiveworkwouldbealegalcostassessible
againstthelandYoustillhaventlabelledthemana
criminalyouhaveaskedhimtopayforhisfailuretoco
operateAtthefarendofthespectrumthereistheissuance
ofanactualorderorlegalnoticeandthatisimportantbe
causeifperchancethereisasmallpercentageofthepeo
pleintheareawhowillnotcooperateyouarecarrying
throughinanenforcementmannerwiththemwhichisof
valuenotbecauseitispunitivetothembutbecausetheyare
requiredtokeepfaithwiththe99CcwhocooperateThe
nextcylinderofthistwocylinderapproachisMrDahl
Applause

MrDahlIcamewithanumberofpublicationsapre
paredpaperandsupplementalnoteswhichwouldrequire
morethanagoodhalfhourtopresentRatherthanfollow
themIthinkthestageissetforsomesolidthinkingandId
liketotiethephilosophythathasbeenpresentedbyMr
SteadintothesubjectassignedProgressinmosquitocon
trolandcooperationwithotheragencies FortherecordI

havestatisticaldatatogivetotheSecretaryforinclusionin
theproceedingssothatyouwillhaveacompleterecordof
themosquitocontrolactivitiesinCaliforniaduringthepast
yearInfact1949wasntincludedinthe1950proceedings
soitcoversthepasttwoyears
Idliketofirstofallstimulateyouintoalittleselfanal

ysisandIthinkeveryonecanfollowmeinthisreasoning

3

whetheryouworkinamosquitoabatementdistrictforthe
StateHealthDepartmentfortheUSDepartmentofAgri
cultureaprivatechemicalcompanyorsomeoneelseWhat
dowemeanProgressWhatdoesitconstituteCanwe
analyzeourselvesLetstakethefourprincipleperiodswe
havetothinkaboutWithrespecttoourownpositionsie
asamanagerofamosquitoabatementdistrictormyselfas
ChiefoftheBureauofVectorControl

1 Theideaperiod
FirstmosquitocontrolstartedbecauseofanideaSome

bodyhadadesireTherewasrealneedforitsomegood
reasonTheformingofadesireisthereasonyourein
yourwork

2 Theorganizationperiod
Thesecondthingthatoccursintheorganizationofan

agencyegadistricttofulfillthatdesireYoureadin
thenewspapersthatwehaveanewmosquitoabatementdis
trictinMontereyCountythatdistricthasbeenorganized
ithasappointeditsBoardofTrusteesandaManager
Thatsdevelopmentasecondsteptheyrejustgettingtheir
stafftogethereverythingisrosytheyaremovingahead
theyaremakingprogress

3 TheInitialOperationPeriod
ThenextstepisthatthenewManagergetshisstaffhe

getshisDDTandgetshisothermaterialandhestartsto
workknockingoffthehotspotsreallyshowingprogress
Thatprogressperiodoftheinitialorganizationandinitial
developmentbringyouthroughtheperiodofariginalentry
intothecommunityyouareacceptedyouareoneofthem

4 TheComeofAgePeriod
Thenyouenterintothefourthperiodofdevelopment

ThisisalongcontinuingperiodYoucomeofageandI
callitOfAgePeriod WhatdoesthatmeanAsfaras

mosquitocontrolisconcerneditmeansthatyouareatthe
agewhereyourealizethatrepetitivetreatmentisnotthe
soleanswernoranadequateanswertoyourproblemsYou
begintothingofabasicprogramwhichwillcoordinatead
ministrationandoperationsentomologyandengineering
Youareapartofthecommunityandyourplanningmust
beconsideredasapartofallcommunityplanningActually
wehaverecordedwhathasbeendonetoshowprogressin
thedistrictsandinthestateasawholeIsuggestthatthe
progressofthemosquitoabatementdistrictsofthestatere
cordedintheproceedingsoftheCaliforniaMosquitoCon
trolAssociationistheperfectrecordoftheprogressof
mosquitocontrolinthestate

SinceIhavebeenworkingonCivilDefenseIvehada
lotoftimetositonaplaneortrainandthinkaboutour
problemsandrereadsomeofthoseproceedingsIhave
beenthinkingofHaroldGraysarticleonindustrialprob
lemsChetRobinsonsdevelopmentsintheEastSideDis
trictwithrelationshiptotheirrigationdistrctofreports
byBobPortmanPaulJonesandothersWhenIrereadall
thesethingsthereasonedisquietingfeatureaboutthe
continuityIthinkitistiedinwiththisComingofAge
PeriodArewereallyapartofourcommunityIthink
thatitcanbestatedsomewhatasfollowsThereisavery
weakoralmostalackofacentralizedthemewhichprovides
continuedcoordinationofthedemonstratedprogressre
cordedinyourpreceedingsTomethisisinextricablytied
inwithCooperationbyotherAgenciesandthatsthe
secondpartofmytopicWhataboutcooperation



Iwouldliketoreferyouspecificallytotheproceedingsin
1949whenfourpaperswerepresentedandIthinkthey
arejustasapplicabletodayastheywerethenThefirstis
byDrHermswholookedbackoverfortyyearstogiveyou
someguidanceYououghttogobackandlookatthose
idealsandideaswhereheportrayedhiscareertothattime
ThosearekeyguidingpointsThesecondpaperthatwas
ofrealimportancewasgivenbyDrFreebornhistitleon
thatdaywas TheRelationshipsofMosquitoAbatement
toOtherAgenciesofGovernment Thatspartofmytitle
todayWhydontyougobackandreadthatpaperWhat
hetalksaboutthereistherealismofrecognizingthere
lationshipbetweentheapproachMrSteadpresentedof
RegulationvsServiceandEducationLetsgobackand
readthatarticleThethirdmajorarticlewaspresentedby
DorothyNyswandertheveryoutstandinghealtheducator
ShepresentedtoyousomekeypointsonapproachWhat
werethoseOnewasthatyoushouldnothaveahaphazard
approachbutapositiveapproachIneveryfieldofeduca
tionwhenyouretryingtoreachsomebodybesurethatyou
arereachingthemthroughcapablyandqualifiedtechnical
administrationandguidanceIthinkyoushouldgoback
andreadthatoneThefourthpaperwasaprojectproposal
presentedlatthatconferencearestillapplicable

NowthenafterthinkingofthosefourpapersIdlike
toaskWheredoesthatleaveus Wheredowego
WheredoweastheBoardMembersasManagersas
OperatorsoranyoneelsegofromthereWhatarewe
thinkingabout Wevemadeprogressweredefinitely
showingitHowevertherearetheseotherfactorsthatindi
cateanunstablesituationbutIdontthinkitisahopeless
situationatallIfeelthatinthefieldofcooperationby
privateorpublicresponsibleindividualscompaniesor
agencieswecangivesupportandleadershipIthinkthis
philosophyofinteragencyintergroupandinterindividual
leadershipissomethingthatallofushavetoacceptasapart
ofourresponsibilitiesinmosquitocontrol

IngeneralIdliketopointoutwhyonesinglespecific
approachcannotbefollowedLastyearincooperationwith
theTurlockMosquitoAbatementDistrictaspecialstudy
wascarriedonyoullhearmoreaboutthattodayina
specialreportbythestaffwhoworkedonitTherewas
onecheckthatwasirrigatedseventeentimesandeachtime
aterrificbroodofmosquitoeswasproducedLookingat
thatfieldyoudseetherewasnoimmediatepossiblecor
rectionofthatsituationTheengineeringinvolvedwould
heterrificsotherehadtobeacontinuationofthepresent
repetitiveprogramyettherewasoverirrigationdefinitely
manytimesIthinkthatpresentssomeveryspecific
thoughtswhichwemightfollowastothetypesofagencies
involvedIthinkyouknowthemaswellasIdothein
dividualfarmertheirrigationdistrictthefarmadvisor
thesoilconservationistsandothersAllhavesomeinterest
inandconnectionwithsuchproblemsThissumsintoone
thoughttheideathatthereisavoidrelativetogettingall
oftheseagenciesinterestedintheproblemsofthemosquito
abatementagentiesinordertoarriveatamutualsolution
oftheseproblemsActuallythisnotonlyinvolvesagencies
butindividualfarmersandcitizens

Inanalyzingtheforegoingprobablythemosquitoabate
mentdistricthasthegreatesteconomicinterestandcon
tinuingserviceresponsibilitytocoordinatethisleadership

4

forthecommunitywhichitservesItisourfeelingthatthis
isanincreasinglyimportantresponsibilitywhichmosquito
abatementdistrictsshouldrecognizeandthattheyshould
initiateplansofsomesortinthecomingyeartofollowthis
leadIncreasingmosquitoresistancetoorganicinsecticides
makesmanyofusquestionmajoremphasisontheuseof
repetitiveprograms

Asafinalshotatthisproblemofprogressinmosquito
controlandcooperationwithotheragenciesIhavetoas
sureyouagainthatIdontthinkitshopelessThekey
thoughtwewouldliketoleavewithyouhasalreadybeen
expressedadoptablueprintwherebythemosquitoabate
mentdistrictleadershipcanassurecontinuingefforttoob
taineliminativeworkinsupportofyouroperationsToob
tainthiswefeelthatpossiblyacentralwaterpolicycontrol
committeewithineachcountymaybethesolutionIn
somecountiesthismaynotbepossibleandIvespokento
manyoftheManagersandtheyhavepresentedthiscase
butcertainlythereshouldbesomeauxiliaryagencyorcom
mitteewherebytheinterestsofthemosquitoabatement
programcanbeincorporatedintothecommunitywelfare
Wetalkaboutleadershipbutyoucantgiveleadership
withoutputtingsomethingintoitThereforewefeelthatto
assurecooperationbyotheragencieseachmosquitoabate
mentdistrictmustexpendaportionofitsresourcestoward
thecontinuingsupportofsomesortoforganizationwhich
willpromotetheinclusionofmosquitocontrolinterestsin
allofthewatercontrolpoliciesoftheareawhichitserves
Applause

MrKimballThankyouverymuchArveDahland
FrankSteadforyourtwosomepaperonasubjectwhichis
ofprimaryinteresttoourBoardMembersaswellastothe
ManagersandtoallpersonnelWellcontinuewiththe
symposium LegalProblemsofConcerntoMosquito
AbatementDistricts OurmoderatorwillbeHarold

FGray

MrGrayIwouldlikethegentlemenwhoaretotake
partinthissymposiumtocomeforwardandbeintroduced
MrWalterChandlerandMrGordonWintonMrJean
MoronyandMrSwensonareunabletobepresentbutwe
havebetweenusparcelledoutafewlegalquestionswhich
themoderatorwillpropoundtoourlegalluminariesonmy
rightandtheywillanswerThefirstseriesofquestionare
mattersofinterdepartmentalrelationshipsfollowingalong
thelineoftheideaofcooperationsoablyexpoundedby
FrankSteadandArveDahlThatwillgiveusagood
startingpointThefirstquestionIwouldliketoaskMr
WintonisWhataretherelationshipsbetweenBoardsof
TrusteesandtheBoardsofSupervisorsparticularlyin
relationtothematterofpreparationandadoptionofannual
budgets

MrWintonIthinksomeofyouareprobablyfamiliar
withMercedCountyanditsBoardofSupervisorsandBoard
ofTrusteesWehaveanacuteprobleminourCountypar
ticularlyinrelationtobudgetsInthepasttwoyearsago
werequestedIthinkabouta23cbudgetandifmostof
youarefamiliarwiththeHealthandSafetyCodeyouknow
thatuptoataxof15cper100assessedvaluationwhich
theBoardofTrusteesrequesttheBoardofSupervisors
havenoalternativebuttoallowitHoweveranytaxover
15chastobeapprovedbytheBoardofSupervisorstoo
OurBoardofSupervisorsdontquiteseeeyetoeyewith



ourBoardofTrusteesandtortwoyearsinarownowhave
heldustothe15ctaxrateIthinkinthatlittlestatementI

havecoveredthelegalsituationinCaliforniaTheBoardof
TrusteesincooperationwiththeirManagerpreparesthe
annualbudgetandsubmitsittotheBoardofSupervisors
oftheCountyTheBoardofSupervisorsoftheCountythen
hastheauthoritytosetthetaxrateThistaxratemustbe
atleast15cper100ifyourequestittheycantcutitbe
low15cHoweveronanyexcessoverthattheBoardof
SupervisorshasthefinalwordInthelasttwoyearsal
thoughtheMosquitoAbatementDistricthasrequestedover
15ctheBoardofSupervisorshasnotalloweditSopri
marilyIthinkthiscomesbacktoMrDahlsandMr
SteadsstatementsItsamatterofcooperationbetweenthe
BoardofTrusteesandtheBoardofSupervisorsisrequired
tolevytaxesforcountypurposesThisgenerallymeansthe
15thdayofJulyButiftheBoardofSupervisorsasksfor
submissionofyourbudgetatanearlierdateitisadvisable
tocomplywiththeirrequestaamatterofgoodrelations
withtheBoardofSupervisors

MrGrayWhatingeneralaretherelationshipsbetween
mosquitoabatementdistrictsandirrigationanddrainage
districts

MrWintonOneofthepurposesofmosquitoabate
mentdistrictsassetforthintheHealthandSafetyCodeis
drainagewherenecessarytoabatemosquitoproblemsThe
mosquitoabatementdistrictshavetheauthorityifnecessary
tocondemnpropertyinordertoaccomplishdrainageLe
gallythereisnotieinbetweenirrigationdistrictsand
drainagedistrictswiththemosquitoabatementdistricts
ActuallyitisamatterofcooperationIfyoucancooperate
withthedrainagedistrictandyoucangetthemtodothe
workthatisexcellentotherwiseyouwouldhavetostart
condemnationproceedingsNaturallyeveryoneisbetter
satisfiedthepeoplewhosepropertyisdrainedtheJohn
QPublicwhosepropertyyouwanttoputadrainageditch
acrossifhecangetinadrainagedistrictandaccomplish
thatdrainagethroughthedistrictwithouthavinganabte
mentdistrictstartacondemnationproceedingtogetthe
ditchwhyhesgoingtobealothappierthedistrictsgo
ingtobealothappierandthelawyerisgoingtobealot
happierbecauseheisntgoingtostartthosecondemnation
proceedingsThesameistruewiththeirrigationdistrictsIt
isreallyaquestionofcooperationNowwheretheirriga
tiondistrictallowsexcesswatertoformmosquitobreeding
placeswhichundertheCodewewouldhaveauthorityto
abateyouregettingintoarathertechnicalproblemasto
whetherthemosquitoabatementdistrictwouldhaveauthor
itytoproceedagainstanotherpublicbodyandcompelthem
toabatethebreedingplaceswhichtheyarecausingActual
lywehavetoworktogetherThisissomethingIfeelwould
bemuchbetteraccomplishedbycooperationratherthan
legalaction

MrGrayIagreeverymuchwiththelaststatement
NowthenwellletMrWintontakearestforamoment
andaskoneortwoquestionsofWalterChandlerOneof
thethingsthathehasbeencausingalittledifficultyre
centlyhasbeenthequestionoftheLoyaltyOathWhat
procedureshouldbeadoptedconcerningLoyaltyOathre
cordsandcertificationofpayrollsandexpenseaccountsin
cludingtheTrusteesinlieuofexpenseaccounts

MrChandlerEveryemployeeandeveryonewhore
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ceivesanythingforpersonalserviceswhethertheybein
lieuorotherwiseisrequiredtosignaLoyaltyOathIcan
suggestnobetterprocedurethanthatwhichisfollowedin
mostofthecountiesAstogeneralcountyemployeesthe
lawrequiresthattheLoyalityOathshallbekeptonfilein
theCountyClerksofficeActuallyinmanycountiesits
keptintheAuditorsofficeforthesimplereasonthatasa
matteroflawitisrequiredthattheCountyClerkmustcer
tifytotheCountyAuditortheemployeeswhohavetaken
theLoyaltyOathandwhoarequalifiedtoreceivetheirpay
rollsforthecurrentmonthAsamatterofexpediencyand
simplicityitsmuchsimplertohavethoseOathskeptin
theAuditorsofficeTheprocedurewhichisfollowedin
manycountiesistohaveeachemployeesignaduplicate
LoyaltyOathOneisputintheCountyAuditorsofficeand
oneisputintheCountyClerkofficeAsamatterofprac
ticeeachmosquitoabatementdistrictshouldhaveintheir
ownfilesandintheirownofficetheirownloyaltyOaths
andthatatthetimethemonthlypayrollismadeupthat
aprocedurebefollowedanalogoustothatrequiredof
countiesthatthemanagerorotherpersonhavingrespon
siblechargeofthepayrollswillcertifytotheBoardof
Trusteesatthetimethattheypaythepayrollthateach
employeereceivingcompensationhasonrecordintheDis
trictofficeatthattimeaLoyaltyOathIsuggestasamat
terofpracticethatifyourCountyAuditorhasnoobjection
asimilarOathshouldbeplacedonrecordintheCounty
AuditorsofficeSomeofyourCountyAuditorsmayeven
takethepositionthattheyaretheonesthatarerequiredto
havetheLoyaltyOathsthereratherthanintheofficeof
themosquitoabatementdistrictToobviateanyquestionat
allIsuggestthatyourLoyaltyOathsbemadeinduplicate
foreachemployeethatonebeplacedintheAuditors
officeandonebeplacedinthemosquitoabatementdistrict
officeOfcoursethatdoesnttakecareofthesituation
whentheAuditorsaysIdontwantthedoggonething
youkeepit Whenthathappensyoukeepitbutwhereit
ispermissibleandwheretheCountyAuditorhasnoobjec
tionIsuggestthatyoufileduplicatesItsamatterofgood
practiceitsamatterofsubstantialcompliancewiththelaw
anditcertainlytakestheedgeoffthegrandjury

MrGrayThereswhereyougetadvicefrombothan
attorneyforamosquitoabatementdistrictandadistrict
attorneyandisitprobablydoublysatisfactoryforthat
reasonAnotherquestionwhichhascomeuponmanyoc
casionsisthematterofCivilServicestatusofmosquito
abatementdistrictemployeesIaskMrChandlerthisques
tionCandistrictssetupCivilServicemethodsandtenure
orisemploymentsolelyinthediscretionoftheBoardof
Trustees

MrChandlerMyanswertothatisqualifiedbythe
promisethatifyougobacktoyourhomecountiesandtell
yourdistrictattorneywhatIsaidandifhearguesthat
Imallwetyoullagreewithhimandnotwithme
LaughterItsmybeliefbasedoninvestigationsinour
countyandmyobservationofothercountiesthatthemos
quitoabatementdistrictsmaysetupCivilServicemethods
buttheymaynotestablishCivilServicetenureTheState
ofCaliforniahasaverybroadandaverycomprehensive
CivilServiceSystemapplyingtoStateemployeesWehave
specialtypesofCivilServiceregulationsapplyingforin
stancetocountieswhichareallowedtohavealimited
CivilServiceTherearesomespecialdistrictsinCalifornia



whichareallowedunderthelawtohaveCivilService

Oneisaparticulartypeoffireprotectiondistrictanother
isamunicipalutilitydistrictHowevergenerallyspeaking
theestablishmentofaCivilServicesystemwherebyem
ployeeesobtainrightstopositionsbasedupontheiremploy
mentanduponprobationorserviceisnotoneofthein
herentpowersofemployeesworkingforpublicsubdivi
sionsThereforeforthatreasonitsalwaysbeenthe
premiseofthosewhoarefamiliarwithCivilServicethat
unlessyoucanfindaspecificactaspecificauthorityfrom
thelegislatureauthorizingdistrictstohaveCivilService
theycannotestablishthatsystemassuchIdonotmeanto
saythatthedistrictsmaynotestablishstandardsforvarious
positionsorthattheymaynotestablishexaminationsasa
prerequisitetoemploymentnorasaprerequisitetoadvan
cementbuttogoallthewaywithCivilServicetothepoint
whereanemployeeattainsapermanentstatusfromwhich
hecanbedisplacedonlyuponacomplaintandonlyaftera
hearingisinmyopinionnotwithinthepowerofdistricts

MrGrayThankyouverymuchThatisoneofthemost
succinctstatementsofthetwophasesofCivilServicethatI
thinkIveheardDistrictshavearighttoestablishqualifica
tionsandperhapseventogiveexaminationsbutthatdoes
notconferanyvestedinterestinthejobafteryouvegot
itImgoingtogiveMrChandlerarestforafewme
mentsWellcomebacktohimagainIdliketoaskMr
Wintonaquestionwhichcomesuponanumberofocca
sionsIthinkeveninhisdistrictthishasoccured Isit

necessarytohaveaquorumatallmeetingsofBoardsof
Trustees

MrWintonIcangiveyouaverysuccinctanswerto
thatHaroldYesIfyoudonthaveaquorumyoucan
nottransactbusinessOfcoursethequestionarisesasto
whatisbusinessInourdistrictwehavesixincorporated
citiesinthedistrictandundertheHealthandSafetyCode
youhaveoneTrusteefromeachincorporatedcitywhichis
inthedistrictplusonefromthecountyInourdistrictbe
ingsixcitiesplusonefromtheruralareawehaveseven
memebrsTheCodeSection2253providesthataquorum
oftheBoardofTrusteesisthemajoritythereofsothedis
trictswithfivemembersyouwouldhavethreeandthe
districtswithsuchasourssevenmemberstotheBoardof
Trusteesyoushouldhavefourandofcoursethatssimple
mathematicsandyoucanfigureitoutforyourowndis
trictThenthequestioniswhatisbusinessNaturallythe
paymentofanybillsisbusinesstheauthorizationofthe
managertopurchaseanythingoutoftheordinarycourseof
businessofthedistrictthatissomethingunusualoroutof
theordinarytheacceptanceofanybidsthesaleofany
propertyallofthatisbusinessandbeforethatcanbe
transactedyoumusthaveamajorityoftheBoardpresent
oraquorumThereareseveralwaysinwhichyoucanactif
aquorumisnotpresentatyourmeetingOneistopostpone
toadjournthemeetingfromtimetotimeWegenerally
meetonthesecondThursdayofeachmonthbutifwe
donthaveaquorumandifthereissomethingthathasto
bedonerightawaywecanadjournourmeetingssaytothe
followingTuesdayandthemanagercontactsthemembers
oftheBoardofTrusteesandgetsthemthere

MrGrayIwouldliketoputthisspecificquestionI
haveseentheminutesofcertaindistrictswhereiswasob
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viousonthefaceofitthataquorumwasnotpresentatthat
particularmeetingandyettheyhavepaidsalariesandpaid
billsandtransactedbusinessIunderstandthatinsome

casestheyfeelthatthislegaldeficiencyiscuredbyapprov
ingatthenextmeetingwhenthereisaquorumthepro
ceedingsandtransactionsofthepreviousmeetingwhen
therewasnotaquorumDoyouthinkthatthatisadefen
sibleandsafeprocedure

MrWintonOurdistricthisdonethatIbelievethat

ifthebusinesstranactedisofanyimportancethatisnot
adefensibleprocedureHoweverinroutinebusinessthere
isoneotherthingthatwedoinourdistrictwhichdoes
notshowontheminutesweoftenfindbytelephonethat
membersoftheBoardcannotbepresentandthenweget
theirauthorityoverthetelephonetoactoncertainmatters
Thentheyremorallyobligatedtoapproveouractionatthe
nextmeetingtheyattendbutwewouldreallybeonthe
spotifatthenextmeetingtheBoardofTrusteeshavinga
quorumpresentwouldrefusetoapprovetheactionsofthe
previousmeetingwithoutaquorumMrGraymentioned
payrollsandclaimsAllclaimsforpurchasesmustbepre
sentedtotheBoardofTrusteesInsomedistrictstheman
agerisapparentlygivenauthoritybytheBoardofTrustees
toauthorizepurchasesandprobablypayclaimswithout
thespecificauthorityoftheBoardofTrusteesImnot
surethatthisisdonebutitshouldntbedonenobills
shouldbepaidwithoutspecificauthorityofamajorityof
aquorumoftheBoardofTrusteesHoweverthereisa
questionaboutpayrollsIjustspokebrieflytoMrChandler
aoutthisaminuteagoandIbelievethatitisnotnecessary
fortheBoardofTrusteestoauthorizetheusualpayroll
paymentTheyhavealreadyauthorizedthatamanbehired
andtheyvesetupacertainnumberofpositionstobefilled
bythemanagerandthesalaryissetupbytheBoardof
Trusteesforthevariouspositionsinotherwordstheyhave
approvedinadvancethehiringandpaymentofthesemen
Ibelieveitthenbecomesroutinematterwhichdoesnotne

cessitateactionbytheBoardofTrusteestoapprovethat
payrolleverytimeSometimethismightbecomeimportant
Supposeyoucannotgetquorumyourmenareworking
theirpayisdueitmightbecomeembarrassingtohold
theirpayoverforatimeuntilyougetamajorityofthe
BoardtoconstituteaquorumtovoteonthatpayrollI
thinkthatsalariesarecontinuingexpensesofthedistrict
thathavebeensetupandapprovedbytheBoardofTrus
teestobepaidwithoutspecificactionbytheBoardof
TrusteesIthinkitsgoodpracticefortheBoardofTrustees
toapprovethepayrollsourdistrictdoesbutIdonotbe
lievethattheapprovalofthepayrollwarrantsislegally
necessary

MrGrayHoweverGordonyouhavequalifiedthatby
sayingthatthesepositionsarespecificallysetupinthebud
getandapprovedbytheBoardofTrusteesastoamount
Inourdistrictwehaveaslightlydifferentprocedureunder
thestepsystemwehaveautomaticannualincreasesinthe
firstfiveyearsWedonthavetohavespecificapprovalof
theBoardofTrusteesfortheseautomaticincreasesbecause

theyhavealreadypreapprovedtheincreaseandthedateon
whichtheincreaseinsalarybecomeseffectiveIwouldlike
toaskGordonWintononeotherquestionIthinkitfol
lowsalongsomewhatfromthisquestionofquorumTobe
perfectlylegalwhatitemsshouldtheminutesoftheBoard



ofTrusteesshow Imaskingthisquestionforaspecific
reasonIknowthatinsomedistrictstheminutesofBoard

BoardofTrusteeshavebeenrathercarelesslykeptand
sometimeswerenotpreserved

MrWintonNaturallythefirstthingthattheminutes
shouldshowiswhoispresentatthemeetingThatisper
hapstheonlyproofthatyoudohaveaquorumpresentIf
youdonotshowwhoispresentatthemeetingandgoa
headandtransactbusinesstheremaybeapresumption
thattherewasaquorumthereItwouldtakeevidenceif
someonewantedtoupsettheproceedingstoprovethatthe
quorumwasntthereHowevertheonlysafewayaidthe
onlylogicalwayistohavetheminutesshowwhoofthe
BoardofTrusteesarepresentandwhoareabsentNatural
lytheminutesshouldrecordallmotionswhethertheyare
carriedorlostandshouldrecordthevotelistingbyname
theayesandnayesoneachmotionTheminutesshouldlist
allclaimsthatarepaidorrejectedandthevotesthereon
OurminutesofourdistrictarequitecompleteThereare
alotofmattersintheminutesthatarenotlegallyneces
sarybutareinformativethoughbecausethoseminutesare
preservedWehaveourminutesmimeographedandthey
aresenttothemembersoftheBoardofTrusteesshortly
afterthemeetingssothattheyhaveacopybeforetheyat
tendthenextmeetingandtheycanlooktheminutesover
andsuggestanychangesorcorrectionsTorecapitulatethe
minutesshouldcarrythememberspresentwhoareabsent
thevotesonallmotionsandthetextofthemotions
whethertheyarecarriedorlosttheyshouldalsocarrythe
namesofandlistingofallclaimspaidandthevoteson
thoseclaimsalistingofallclaimsrejectedandthevotes
onthatanyotherbusinessthatnecessitatesmotionsorreso
lutionsshouldalsobereportedintheminuteswiththevotes
thereonIthinkthatbrieflycoversit

MrGrayNowImgoingtoaskMrChandleroneor
twoquestionsThesearegoingtoconcernthemselveswith
certainproblemsofpurchasingandthefirstquestionsI
wouldliketoaskyouisWhenisitnecessarytocallfor
bidsforfurnishingcommoditesandservices

MrChandlerAsamatteroflawnomosquitodistrict
needobtainbidsforthesupplyofanycommoditiesorma
terialsorfortheconstructionofanybuildingorforthedo
ingofanyworkThatisratherapeculiarsituationbecause
thecountyitselfeverycountymustobtainbidswhenthe
costofconstructionisoveracertainamountUndercer

tainconditionsthereareexceptionswhereyouhaveapur
chasingagentorsomeexceptionswhereyouhaveroadcom
missionersbutgenerallyspeakingasabasicrulecounties
mustcomplywiththebiddingstatutesunlessthereisa
fewexceptionsandthenonlyincertainisolatedcasesThe
specificexemptionAllschooldistrictsmustdosowithvery
biddingstatutesrequirethattheyobtainbidsforthedoing
ofworkorsupplyingofmaterialsinsomecasesabove
400andinothers1000andinsomecases3000But
therearemanyspecialdistrictssuchasfireprotectiondis
trictsmosquitoabatementdistrictssanitarydistrictsetc
thelistisquiteextensiveGenerallyspeakingunlessthelaw
requiresthesedistrictstohavecompetitivebidstheyneed
notobtaincompetitivebidsforfurnishinganycommodityor
thedoingofanyworkforthedistrictNowIsaythatsthe
lawButIthinkyoudbeveryveryfoolishifinthecon
structionofpermanentimprovementssuchasbuidingsor
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inthedoingofextensivereclamationworkorthedoing
ofengineeringworkgenerallyifyoudonotobtaincompeti
tivebidsInthefurnishingofsuppliesIthinkitsamat
terofdiscretionyoujusthavetousegoodjudgment
Sometimesofcourseitisdesirabletohavebidsforthe
simplereasonthatyougetbetterpricesSometimesitsdes
irabletohavebidsasamaterofpulicpolicyyouwontbe
accusedofgivingyourparticulartradeorpatronagetoone
grouportooneestablishmentamanintownoramanout
oftownAlsoyourcitizensandyourtaxpayersthinkyou
havetoadvertiseforcompetitivebidsandtheyrealittle
startledwhentheyfindthatyouaregoingoutbuying
10000worthofinsecticides5000worthofjeepsor
othersupplieswithoutcompetitivebidingIsuggesttoyou
asapracticalmatterthatyouhadbetterfallinlinepretty
generallywiththeprevailingpracticesinyourcommunity
inthatregardSometimeGrandJurieshaveaverypeculiar
attitudeoflookingatwhattheythinkthingsoughttobe
ratherthanwhatthelawis

OntheotherhandIsuggestthatthefactthatyoudonot
havetoadvertiseforcompetitivebidsonmanysupplies
andcommoditiesisagreatadvantagetoyouparticularly
duringtheriseinpricesastheyareinthefieldofinsecti
cidesButIcertainlywanttosuggesttoyouthatthefact
thatthelawdoesnotrequireyoutohavecompetitivebids
shouldbeusedtoyourDistrictsadvantageandnottothe
disadvantagetothedistrictorthetaxpayers

MrGrayThatisanimportantpointandaveryinterest
ingpointbutfollowingalongthesamegeneralideahere
isaproblemthatcameuprecentlyImgoingtoaskMr
ChandlerthisspecificquestionIfaTrusteeofaDistrict
isanemployeeofacertainbusinessoramemberofa
firmcanhiscompanyselltotheDistrict

MrChandlerTheanswerandImeanthisasamatter
oflawandamatteroffactisnoveryemphaticallyIts
notonlyjustcommonsensetoprotectyourselfagainstcriti
cismitsalsooneofthefundamentallawsoftheStateof

Californiathatonewhohasthepowertoenterintoacon
tractortoinfluenceadecisionwhetherornotacertaincon

tractshouldbemadeshallnothaveanythingtodowith
theprofitnorshallhegainanyadvantagefromitItisnt
aquestionofwhetherhedidordidnotgainitisaquestion
ofwhetherhemighthavegainedfromitandthatgain
maybeindirectInotherwordsamanforinstancemight
beemployedasaservicestationmanagerforShellOil
Companyandonlyhaveworkinconnectionwithretailsale
ofgasolineandnotwiththesaleofinsecticidesYoumight
thinkthataslongashedoesntstandtogaininanyway
fromitasapersonalmatterwhatdifferencedoesitmake
ifhesontheBoardofDirectorsofyourDistrictifhe
wantstotakepartinthevotingonitwhatswrongwithit
HecantpossiblygainfromitYoudonthavetoarugeover
theanswertothatquestionthelawsaysthathecantdoit
ThatstheendofitInotherwordsthelawlookstothe
protectionofthetaxpayersmoneyandhassaidWell
thatmaybetruebuttheShellCompanymightgetanin
directadvantageitmightgivehimsomeprofitorabetter
setupinhisownoprationsiftheyfeelthatthroughre
wardstohimtheywillgaincontractsfromthedistrictand
gainprofitfromitItmakesndifferencewhetherthat
connectionisdirectorindirectvhetherheactuallyshares

directlyintheprofitmadefromthecontractorwhether
hesmerelyanemployeeofacorporationorwhetherhes



apartnerinapartnershipTheanswerisveryveryemphati
callythatthedistrictshouldnotunderanyconditionsmake
acontractfromwhichanymemberoftheBoardmayhave
anypossiblebenefitNowIwanttolimitthatrathernar
rowlyyounoticethatIsaidamemberoftheBoard
Itshouldalsoapplygenerallyspeakingtoyouradministra
tiveandmanagerialpersonnelAsapracticalmatterifone
ofyourseasonaljeepdriversmightstandtohavesomein
directadvantageperhapswhenheisntworkingforthe
districthesworkingforsomecompanyandyoubuysup
pliesfromthemIwontthinkyoudbeprecludedtherebut
insofarasmanagerialemployeesareconcernedtheycan
havenointerestorconnectiondirectlyorindirectlywith
anyfirmorbusinesswhichsellsanycommodityorany
producttoordoesanyworkfortheDistrictIrealizethat
insmallcommunitiesandcountiesthatisratherahardship
sometimestheyarehardputtofindasupplierwhodoesnt
havesomeconnectionwiththeDistrictdirectorindirect
Itsjustapracticalmatterandjustgoodsenseyourekeep
ingyourselfabovecriticismYourekeepingyourskirts
cleansotospeakItsveryproperthatyoushouldcomply
withthelaw

MrGrayThatisaveryinterestingopinionbecauseI
happentoknowofonecaseinwhichbidsweretakenfrom
anumberoffirmstofurnishacertainarticlethebids
rangedfromabout80minimumtonearly300maximum
thelawbidwassubmitedbyafirmofwhichonemember
wasaTrusteeoftheDistrict

Iwouldliketothrowthemeetingopennowtothefloor
andifyouhaveaspecificquestionwhichyouwouldlike
tohaveansweredwillyoudirectittoeitherMrWinton
ortoMrChandlerWhohasthefirstlegalquestionthat
youwouldliketohaveanswered

MrPreussIsthisprohibitionagainstsellingtoaDis
trictfoundintheHealthandSafetyCodesections

MrGrayMrChandleristhisprovisionthattheTrus
teesshallnotselltoaDistrictintheHealthandSafety
Codeprovisionsrelatingtomosquitoabatementdistricts

MrChandlerNoitsnotinthemosquitoabatement
actitspartofthefundamentalorganiclawofthestate
Itsthegenerallawwhichappliestoallcontractsmadeby
allpoliticalsubdivisionsYoudonthavetofindthelaw
thatsaysitsillegalIfyouwentintocourtwithsuchacon
tractorifataxpayerwentintocourtonasuittohavethe
contractvoidedthecourtwouldvoidasbeingagainstpub
licpolicy

MrGrayNowwhohasthesecondquestion

MrCoburnIaskifitispermissibleIdontthinkits
goodjudgmentbutisitpermissiblefortheBoardof
Trusteestoenterintoafiveyearcontractwithanyoutfit
thatsuppliesanyparticularitematthatparticulartime
IwouldalsoliketoknowiftheDistrictwantstosellany
thingthattheyhaveonhandwhichissurplusorexcessif
itisnecessarytoadvertiseforbids

MrWintonThefirstquestionisincontractingwitha
companyoveralongperiodoftimeTheDistrictcannot
contractforovertwoyearswithanybodyNowthatagain
isnotintheHealthandSafetyCodeThatisinyourgen
eralfundamentallawAgoverningbodyofanypolitical
subdivisioncannotcontractforalongertermthantheterm
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ofthemembersthereofandyoullfindundertheHelath
andSafetyCodethatthetermofthemembrsoftheBoard
ofTrusteesofamosquitoabatementdistrictistwoyears
ThetheoryofthatisthatoneBoardcannotbinditssuc
cessorstoanycontractInotherwordsyourpresentBoard
servesfortwoyearstheymaybequitehappytobuygas
olinefromsomeparticularcompanytheirsuccessorswho
comeonintwoyearsmaynotlikethatandtheymight
wanttobuyfromsomebodyelsethereforethispresent
Boardmayriotenterintoanycontractwhichwouldextend
foranyperiodlongerthantheirtermwhichistwoyears
Ithinkthatanswersthat

Thesecondquestionisonthesaleofpersonalproperty
YoudonothavetoadvertiseforbidsIntheHealthand
SafetyCodethereisaspecificprovisionwhichsaysfor
districtstosellanyrealpropertyyouhavetoadvertisefor
bidsIthinkitisSection2270goftheHealthandSafety
CodeandSection2204prescribeshowyouretogivenotice
Butthatprocedureisonlyforthesaleofrealproperty
whichtheDistrictmightownPersonalpropertyyoudonot
havetoadvertiseforbidsButIwouldsayagainthatitis
onlygoodpracticeifyouresellinganyconsiderableamount
ofmaterialstoadvertiseforbidsThepublicexpectsit
theyexpectanypoliticalsubdivisionwhenitsellsany
propertytoadvertiseforbidsAbouttwoyearsagointhe
MercedCountydistrictwesoldaconsiderableamountof
personalpropertyWehadaccumulateditoveraperiodof
timeWeadvertisedforwrittensealedbidsItincluded
someoldjeepssomeoldtrucksoldoildrumsetcthe
Listwasquitelengthybutweconsolidateditintoonead
vertisementandadvertisedforsealedbidsandgotsealed
bidsandacceptedthemIthinkitisonlygoodpractice
Howeverifyouhaveonlyasmallitemofpersonalpro
pertyyoudontneedtogotothetroubleandexpenseof
advertisingforbids

MrFrisbieDoesatwoyearlimitationoncontractsap
plytoinsuranceMostofthepoliciesonfireinsurancerun
threeyearsormore

MrChandlerIwouldsaythatyouranswerisyeswith
aqualificationMostofyourfireinsurancepoliciesarefor
threeandsomeofthemareforfiveyearsbuttheyaresub
jecttocancellationbytheBoardofTrusteesInotherwords
theyareterminablepoliciesIfthenewBoardcomeinand
wantedtocanceltheycouldandtheycouldgetareturnon
thepremiumactuallyIthinkifyouwantedtoyoucould
makethefireinsurancecompanyreturnthepremiumona
proratabasisratherthanwhattheycallashorttermbasis
Itsonlygoodbusinesstowritethosepoliciesonathreeor
fiveyearbasisYourpresentBoardcandoitandsincethe
policiesaresubjecttocancellationbytheBoardofTrustees
atanytimeIthinkyoucouldgetawayfromthetimelimit
provision

DrGrantWehavetwodistrictswhichhavejointlyem
ployedthesamemanagerandmostofouractivitiesgo
underajointcostAtthepresenttimeaquorumofthe
BoardofTrusteesforeachdistrictmustbepresentforthe
transactionofbusinessIsthisanecessaryprocedure

MrChandlerTheCodesetsupamethodforconsolida
tionbutaslongastherearetwoseparatedistrictsandthe
taxesareraisedsparatelyyoushouldaquorumofboth
boardspresentandyouwouldhavetohaveamajorityof



bothquorumsvotingtoauthorizebusinessDoesthat
answerit

DrGrantYesDoesthatapplytothejointdistrict
MrChandlerWellyesAnybusinessistheindividual

businessofeachdistrictIfyoucansegregateyourbusiness
foradistrictthenthatparticulardistrictwouldhavetohave
aquorumoftheBoardofTrusteespresentandmajorityof
thatquorumwouldhavetoapprovethatbusinessIcan
seethatyoucouldrunintosomeproblemsthereSuppose
youhaveajointpieceofbusinessandoneBoardapproved
itandtheotheronedoesntWhatdoyoudo

DrGrantWedont

MrChandlerYouregoodneighborsLaughter
MrGrayIwouldliketoaskMrChandlerasadistrict

attorneywhethersomeofthesedifficultiestheyarehaving
inSanMateoCountycouldnotbehandledmoresimply
underthewhatisknownasthejointexerciseofpowers
act

MrChandlerThereissomequestionastowhetheror
nottheparticularprovisionthatyouaretalkingaboutis
applicableinthiscaseAsapracticalmatterandasalegal
matteryoudbettersticktoMrWintonsthoughtandyour
presentprocedurewhichistohaveeachofyourdistricts
actseparatelyThebestillustrationisthefactthatyoure
simplyusingthesetwodistrictstobuythingstogetherand
toemploycertainemployeesjointlyOtherdistrictsdothat
alsobutyourconfusioncomesinwhereyouhavetoget
yourtwoBoardstogetheratthesametimeatthesameplace
MaderaandMercedDistrictsjoininjointpurchaseofma
terialsandsuppliestogetcheaperpricesandIthinksever
alofthedistrictsjointlyuseentomologistswhoworkpart
timeforoneDistrictandpartforanotherbutyoumeet
separatelyyouemployseparatelyandyouauthorizesepar
atelysothattheconfusiondoesntariseThereshouldntbe
anyconfusionevenwhenyoumeetjointlyprovidedthat
yourminutesshowthatyourBoardsaremeetingseparately
asseparateboardsforseparatedistricts

MrGrayWearerunningclosetotheendofourtime
butIthinkwehavetimeforonemorequestionWhohas
it

DrMurrayIwouldliketoaskaquestionaboutem
barrassingrelationshipsbetweenthemanagerandtheBoard
ofTrusteeswhentheyarenotabletogetalonginperfect
harmonyParticularlyshouldthemanagercalltotheatten
tionoftheTrusteesanyactionswhichhebelievesareillegal
orilladvised

MrChandlerYoubringupthequestionofembarras
singrelationbetweenthemanagerandtheTrusteesIdlike
tocalltoyourattentionthatmoreoftentheTrusteesdont
getalongwitheachothereitherIthinkthatIveattended
severalmeetingsofBoardsofTrusteeswhenIwasa
membersoftheBoardofTrusteesforourownDistrictin

MaderaCountyandIcertainlydidntseeanyevidenceof
unanimityoragreementonanythingandsometimeswe
werehardputtogetthepayrollsignedButgoingbackto
thispointaboutpersonalrelationsweretalkingabout
thingsthatarentinlawbooksTheyrecommonsenseand
ofcourseamancanalwaysansweraquestionlikethata
littlebitbetterafterhegoesthroughapoliticalcampaign
andunfortunatelyneitherthemanagersnortheTrustees
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havetorunforofficebutasonewhohasgonethrough
politicalcampaignsIwouldsuggesttoyouthatasamatter
ofpolicyifnotgoodpoliticswhenthereisnotgoodre
lationsbetweenthemanagerandalltheTrusteesIwould
letsomebodyelsediscoverpoorpublicpolicyratherthan
betheonetobringupthepointOfcoursetheremaybe
instanceswherethingsarebeingdoneillegallyyouknow
theremaybecriticismoveritthereevenmaybelitigation
andtheremaybeclaimsaboutitYoucanbecertainthat
whentheaxefallstheBoardsaregoingtoduckandthe
managerisgoingtohavehisneckoutIthereforesuggest
thatforyourownprotectionandfortheprotectionofthe
BoardofTrusteesthatyoutryasmuchaspossibletoutilize
thefunctionsofeitheryourdistrictattorneyorincounties
whereyouhavecountycounselstheofficeofyourcounty
counselSomeDistrictshavetheirownattorneytowhom
suchmattersshouldbereferredAsapracticalmatterif
somethingisbeingdonethatisobviouslyirregularandil
legaleitheramanageroraminorityTrusteehadbetterde
batealongwhilewhetherheshouldallowthepracticeto
continuewithoutprotestIfitmeansthemanagermay
havetochangehisemploymentasaresultofmaintaining
hisviewsoraTrusteeshouldresignhisappointmenthe
shouldmakehispositionsoclearthattheissuewillbeclear
cutnotonlyfortheprotectionoftheDistrictbutforhis
ownfutureasamanwhoisinterestedinmosquitoabate
mentworkandwantstomakeithislifescareer

MrGrayMrWintonhaveyougotapointthatyou
wouldliketoelaborateon

MrWintonWewerespeakingaboutillegalpurchases
fromasupplierwhoisconnectedwithaBoardofTrustees
Thatwasbroughthometomeveryforcefullyafewyears
agoIamCityAttorneyforoneofthecitiesinMerced
Countyandoneofourcitycouncilmensuppliedsomeser
vicesthroughanemployeetothecityAtaxpayerssuitwas
institutedandthatcitycouncilmanhadtoreturnthemoney
InotherwordsthecitygottheworkfornothingIfyoure
hardpressedformoneyinyourdistrictthatmightbean
ideaButinotherwordsonthatsituationitsreallythe
BoardofTrusteesneckthatisoutifthemanagercalls
ittotheBoardofTrusteesattentionthattheyarebuying
illegallyThereisnofinancialresponsibilityonthemana
gerbutthereisdefinitefinancialresponsibilityonthe
Trusteewhosuppliesdirectlyorindirectlyandataxpayers
suitmayforcehimorsomecompanywithwhichhescon
nectedtoreturnallfundspaidtothemonthatillegalcon
tract

MrDahlThistiesinwithonepointthathasbrought
upbyMrChandlerandimpliedhereandthatisthere
lationshiptothegrandjuryCouldthisonefurtherpoint
ofthelegalrelationshiptothegrandjurybediscussed
brieflyIthinkmostofusarenottoofamiliarwithit

MrGrayMrChandlercanyoudiscusstherelationship
ofthecountygrandjurytotheDistricts

MrChandlerIdontclaimtobeanauthorityonthis
pointbutbeforeIbecameadistrictattorneyIrepresented
asuperintendentofschoolsinourcountywhowascharged
withtwentythreecountsofgrandtheftandforgeryby
ourgrandjuryImhappytoreportthathewasacquitted
onallcountsAgrandjuryisageneralinquisitorialbody
establishedbylawandappointedbyandthroughyour



superiorcourtjudgesorjudgeasthecasemightbeIthas
generalinquisitorialauthoritytoinvestigatetocheckup
toreportonallactivitiesofallcountyemployeesallcounty
departmentsandalldistrictsschooldistrictsandallother
typesofspecialdistrictsincludingmosquitoabatementdis
trictsTheyhavethepowertosummonanyemployeeofa
DistrictanymemberoftheBoardofTrusteesanymanager
tobringinyourrecordsandtestifyconcerningtheactivities
Theyhavethedutynotonlyarightbutadutytoinvesti
gatetheactivitiesofeachandeveryDistrictofthecounty
includingmosquitoabatementdistrictsIftheyaredoing
theirdutytheyshouldatanappropriatetimeduringtheir
termhaveacommitteewaitupontheBoardanddiscuss
withtheBoarditsgeneralobligationsitsdutieswhatthey
feelaboutthesituationandwhethertheyhaveanysugges
tionsorcriticismYouareentitledtogobeforethemas
managerandparticularlyasTrusteestomakesuggestions
andrecommendationstothemDontfeelthatbecauseyou
arentageneralpartofthecountygovernmentthatisa
specialdistrictthatyouhaveanyimmunityTheGrand
Juryisspecificallyauthorizedanddirectedtomakeyour
businesstheirbusinessandthepublicsbusiness

MrGrayThankyouverymuchInourdistricteach
individualmemberofeachGrandJuryafterheisap
pointedreceivesacopyofourmostrecentannualreport
andeachreceivesalsocopiesofourmonthlyreportandwe
specificallytelltheChairmanoftheGrandJurythatweare
happyatanytimetofurnishhimwithanyinformationthat
theGrandJurymaydesireWehavenowrunlongenough
onthissymposiumitwastremendouslyinterestingandI
wanttoexpressthethanksofallofustoMrChandlerand
MrWintonforthevaluablecontributiontheyhavemade
Applause

MrKimballIthinkMrChandlerandMrWintonhave

offeredalotnotonlytoaidourownBoardMembersthat
areherebutIcertainlywishthatourentireBoardcould
haveheardthisdiscussionWehaveanothersortofdis
cussiondevotedtoTrusteesandtheirinterestinthedistrict

activitiesandmiscellaneousotherproblemswhichareof
directconcerntomosquitoabatementdistrictsOurdis
cussionleaderwillbeMrPreussthePresidentofthe
BoardofTrusteesoftheConsolidatedMosquitoAbatement
DistrictlocatedinSelmaCalifornia

MrPreussAsaboardmemberIwasparticularlyinter
estedinsomeoftheselegalproblemsthatconfrontthe
Boardsandthemanagersentomologistsandemployeesof
mosquitoabatementdistrictsOfcoursethereareother
problemsthatwearefacedwithfromtimetotimesuchas
personnelpurchaseofequipmenttheestablishmentof
definiteproceduresinmakingpurchasesandsomeofthe
practicesmentionedbyourlegaladvisorswhichmaybe
questionableTheymentionedthepossibilityofnothaving
aquorumtoconductbusinessIthoughtIwouldliketo
mentionthemannerinwhichwehaveourmeetingsinthe
ConsolidatedDistrictasitmaybeofinteresttosomeof
theotherboardmembersandperhapstothemanagersin
particularasitmayhelpingettingboardmembersoutto
attendmeetingsWehavebeenhavingourmeetingsasa
luncheonmeetingGenerallyanytimeafterabout1130
AMIgetprettyhungryandIthinkalotoftheother
boardmembersdotoosowearyverygladandindeedanx
ioustogettogetherataluncheonmeetingImmediatelyfol
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lowingtheluncheonweconductourregularbusinessmeet
ingWevehadawonderfulresponsefromourTrustee
membersandIthinkwehaveabetterresponsebyhavinga
luncheonmeetingratherthananeveningmeetingbecause
somanyofuswhoareservingtheDistrictsasboardmem
bersgenerallyareinterestedinotherorganizationsandwe
justdonothavenightsenoughduringtheweektobeable
toattendthemanyfunctionsthatarerequiredofsomeof
usIwasverygladtoseethatthemosquitoabatementdis
trictsnowhavegivenrecognitiontotheboardmembersin
thatwehadabreakfastthismorningandatthisparticular
breakfastwewereabletodiscusssomeoftheproblemsthat
weareconstantlyfacedwithSomewerelegalotherswere
policyandIthinkthatoutofthismeetingwehadthis
morningatbreakfasttimeandalittlemorediscussionhere
perhapswewillbeabletobringtogethersomeofour
problemsouropinionsandsomequestionsandwemaybe
abletosolveperhapsnottodaybutatsomelatermeeting
someofourproblemsAtleastwecanmentionthemhere
andgettheopinionsfromsomeoftheotherDistrictsso
thatouractionsandourworkwillbemoreorlessuniform

throughoutthestateOneofthequestionsthatcameupthis
morningwasflycontrolShouldweasmosquitoabatement
districtsenterintoflycontrolThereareofcoursetwo
sidestothatquestionsThefirstwemightsayismoreor
lessthattheflycontrolisaproblemoftheimproperhandl
ingofgarbageandexcrementandthisisadefinitefunc
tionofourcountyandcityhealthdepartmentsYetifwe
lookatitfromanotherangleourmosquitodistrictsareset
upwithcertaintypesofpersonnelandequipmentthat
probablycanhandlesomephasesofthisprobleminamore
economicalmannerthanahealthdepartmentcouldArve
Dahlmentionedthatsincemosquitoeshavebuiltupmore
orlessaresistancetovariousinsecticidesithascreatedan
immenseproblemandthatofcourseseemstobecoming
truewithfliesalsoanditnaturallywillraiseaquestion
againthatifwearehavingsomuchdifficultywithour
mosquitoesshouldweattempttobranchoutandenterinto
anotherfieldofcontrolsuchasflycontrolandrunup
againstthesesameheadachesthatwearehavingwithour
mosquitoesorshouldwewaitabitlongeruntilwehave
discoveredorstumbleduponnewinsecticidesIwouldlike
tohaveadiscussionfromthegroupfromthevariousdis
trictsthroughoutthestateastowhatyourproblemsmaybe
inregardstoflycontrolAreyouinterestedinbranchingout
inflycontrolHaveyoubeenapproachedtodothatOr
dontyouhaveaflycontrolproblemwithinyourareaPer
hapssomeofthedistrictshavemadeanapproachuponthat
subjectanditmayhaveworkedoutwellandtheymaybe
abletoconveythatinformationtotheothersofushere
thatmaybeinterestedIwouldbegladtohearfromsome
ofthemembersthatmayhaveenteredintoflycontrolwork
orsomethataresituatedlikewearethatwouldliketohave

moreinformationSoIllthrowitopenatthistimefor
generaldiscussionDoesanybodycaretosayanythingmake
anyremarksinregardstothepossibilityofflycontrolbyour
mosquitoabatementdistricts

MrGrayWehaveconsideredinourDistrictonseveral
differentoccasionsthepossibilityofgoingintoflycon
trolatonetimeintotermitecontrolandothershavebeen
discussedAsconcernsflycontrolandtheoperationsof
mosquitoabatemratdistrictsitmoreorlessass thea

plicationofinsecticideseitherasresidualsoraerosolspri



marilyforthepurposeofcontroloftheadultonthewing
fliesHowevertomywayofthinkingitisutterlysense
lessuneconomicalandcompletelyillogicaltoattemptto
controlfilesthatisthecommonhouseflyMuscadomes
ticauponthebasisofresidualspraysandaerosolsandat
thesametimepermitunlimitedproductionoftheimmature
fliesorinaggotsindecayinggarbagemanuresandotheror
ganicmaterialsTheonlysatisfactorypossibleandeconom
icalsolutionofyourflyproblemisyourbasicsanitation
theproperhandlingremovalanddisposaloforganicre
fusesinwhichtheydevelopYouregettingthecartbe
forethehorseyouarebackinginthewrongwaytotryto
goatitasaninsecticideoperationThereforeIstrongly
protestagainstsaddlingflycontrolonanaerosoland
residualsprayprogrambasisonthemosquitoabatement
districtsYouregettingyourselfauselessheadacheyoure
spendingneedlessmoneyIthinkyourewastingmoneyLet
flycontrolremainwhereitbelongsintheDivisionof
SanitationinyourHealthDepartmentsTraditionallyitis
therepracticallyitisthereIdonotmaintainthatwe
shouldnotuponspecialoccasionstakeoveranemergancyor
aspotflycontrolproblembutIwoulddothatincoopera
tionwithyourHealthDepartmentwhichhastheprimary
responsibilityApplause

MrPreussThankyouHarold

DrTinkhamIwouldliketosayafewwordsaboutfly
controlWehaveaninterestingproblemintheCoachella
ValleyMosquitoAbatementDistrictOurflyproblemthere
isonethathasdevelopedmoreorlessalongwithanattempt
tocontrolthegnatsInanattempttocontrolgnatswehave
setoutelectrictrapsandeachyearthatisgrowninsizeI
dontknowhowmanydozensoftrapsweboughtlastyear
Wehaveonetrapperwhodoesnothingbutbaitthereelect
rictrapswithrottenmeatbaitwhichuntillastAugustwas
whatwewereusinginourtrappingprogramisstudieson
gnatcontrolWenowhavedevelopedanewbaitwhichis
farsuperiorbutwehaveabout200oftheseelectrictraps
asaresultoftheexpansionoftheprogramlastyearand
ourbigproblemisareweoutforflycontrolorarewe
outforgnatcontrolThisisslightlyadifferentaspectto
thecontroloffliesthatHaroldGraymentionedWearenot
usinganychemicalsofanysortItisjustatrappingpro
gramthathasexpandedWehaventtriedtofindouthow
manyflieswerekillingbutarerespondingtothedemand
ofthepublicThesetrapsareputaroundthehousesand
corralsandImsuretheydoagreatdealofgoodasthey
areelectrocutingthousandsoffliesdailyThetrapsare
controllingflybreedingbecauseasthefliesarekilledoff
thefemalesarepreventedfromovipositing

MrKimballMrPreusstimehasonlyaboutthreemin
utesleftcanwetakethisupwhenyouhaveyourpaperon
gnatcontrol

DrTinkhamIwontsayanythingmorebutweare
debatingastowhetherweshouldcarryonwithflycontrol
orgetridofit

MrPreussThankyouDrTinkhamIsthereanyone
elsewhowouldliketosayanythingbrieflyWehavea
fewmomentsleft

MrSteadTheysaytherewouldntbesuchathingasa
horseraceunlessthereissomevariationofopinionNotin
replytoHaroldsstatementsbuttoplacesomeideasalong
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sidewithhimIlljustmaketwoobservationsHealth
departmentshaveaninterestinmosquitoesandinflies
BothmosquitoesandfliesarevectorsofhumandiseaseIn
bothcasesthebackboneoftheprogrammaybebasicsani
tationasitistermedbroadlyInbothcasesthatbasissani
tationprogrammaybesupplementedbychemicalattack
Soitseemstomeweshouldnotconsiderthattheseprob
lemsarefundamentallydifferentandaresponsibilityof
differenttypesofworkinggroupsIdontdrawany
conclusionIjustmakesomepoints

MrPreussThankyouMrSteadInclosingIbelieve
fromameetingofthisparticulartypewherewehavethe
opportunitytodiscussourproblemsandlistentoothersthat
mayhavethesamedifficultiesweperhapsmayarriveat
somesolutionIhopethattheopportunitymayagainpre
sentitselfsothatwemaybeinapositiontogointothese
problemsfurtherandhavemorethoroughdiscussionBy
doingthatwewillknowjustwherewestandasamosquito
abatementdistrictinsofarasitmaypertaintotheabate
mentorcontrolofotherpestssuchasfliesandevenants
Wevehadafewrequestsforcontrolworkonants

MrKimballThankyouverymuchMrPreussIreally
wishwehadaboutanhourortwotodiscussthemany

problemsthatwehavenotdiscussedthismorningWehave
ourlastfifteenminutesbeforelunchandwerecertainly
gladtobeabletopresentDrFCBishoppAssistant
ChiefBureauofEntomologyandPlantQuarantineDe
partmentofAgricultureHeisoutherefromWashington
andwearelookingforwardtohisremarksonWhatNext
inMosquitoControl

DrBishoppMembersoftheAssociationandfriendsits
adelighttobeherewithyoutodayIvetriedforamum
berofyearstoattendoneofyourmeetingsTwoyearsago
whentheAmericanMosquitoAssociationmetinBerkeley
Ihadeverythingsettocomeoutbutwasunavoidablyde
tainedinWashingtonandthereforemissedIunderstand
averyfinemeetingandabitofyourveryunusualand
slightlyinclementweatherNowmuchthatIshallsayin
thenextfewminutesmaynotapplyspecificallytocondi
tionshereinCaliforniaIwanttoemphasizethoughthat
wedonotwanttogetinarutIvebeeninclinedtofeel
thatmanytimeswelayoutaprogramofinsectcontroland
thenweforgetaboutthepossibilitiesofimprovingthat
programofbringinginnewideasandnewmethodsThere
foreImgoingtoraiseinformallyafewpointsforyour
considerationFirsthowfarshouldwegoinmosquito
controlwhatisourultimategoalIhaveafeelingthatthe
publicisgoingtoplacehigherandhigherstandardsonour
effortsandmaybedisappointedifwedontultimatelyat
tain100controlofpestssuchasmosquitoesIdlikealso
toraiseaquestionastowhetherweshouldntbegintoshift
someoftheresponsibilitiesformosquitocontrolandthis
appliestomanyotherinsectpestsdirectlytothepublic
Werespoonfeedingalotofthepeopleandincidentally
thegovernmentalagenciesaregettingagooddealofcriti
cismforthisandtheonlywaytochangethatisputthe
saddleontheotherhorseIthinkmoreandmoreweshould

tendtothrowresponsibilityonthegeneralpublicThat
meansofcourseeducationofthepublicTherearemany
thingsthatwehavebeeninterestedininthewayof
improvingourworkandIthinkweshouldstrivetorealize
thosemorefullyFirsttakecooperationofvariouspublic



agenciessuchashighwaydepartmentsirrigationanddrain
ageagenciesandthewaterwayimprovementgroupsIfeel
thatweshouldgetmorecompletecooperationandunder
standingoftheiractivitiesandourssothattheyfitto
getherTheresalsotheneedforbetterrelationsIthink
withtheprivatedevelopmentalagenciesWeseetoomany
instanceswhererealestatemenforinstancewilllayout
anewadditionandfailtorecognizeintheinitialdevelop
mentalworktheneedforconsideringthemosquitoproblom
asoneofthethingstheyshouldbevitallyconcernedwith
IwasimpressedwiththatinChicagotheotherdaytosee
anumberofblocksthathadbeenlaidoutfordevelopment
Thesidewalksweretwotofivefeetabovethesurrounding
groundandwaterwasheldoneachblockproducinga
potentialseriousmosquitobreedingsituation

Someofthepreviousspeakershavesaidwevegotto
givemoreattentiontomethodsofmosquitocontrolbyother
meansthantheuseofinsecticidesThishasbeenforced

uponourattentionwiththedevelopmentofresistantforms
ofinsectssuchasthehouseflysomeofthemosquitoesand
otherinsectsItisalsoforceduponourattentionbythe
possiblehazardsinvolvedintheuseormisuseoftoxic
materialsinrelationtofoodsofmanordomesticanimals

Ithasbeenemphasizedbycertainindividualsthatthereisa
shortageofcertaininsecticidalmaterialsandthenthereis
theproblemofcontinuinghighcostsofmosquitocontrol
bytheuseofinsecticideswherethereisafailuretodevelop
morepermanenttypesofmosquitocontrol

Wevegottoconsiderthisquestionofwatercntrolboth
fromthestandpointofirrigationandofdrainageIm
inclinedtofeelthatdecidedimprovementincropproduc
tionandtheabatementofmosquitonuisancescanbeob
tainedthroughmodificationofourirrigationsystemsani
methodsThequestionoffloodcontrolofdevelopmentfor
powerandofnavigationmustofcoursereceivemoreat
tentionfromthestandpointofmosquitocontrolWevehad
averygoodillustrationofcourseoveratTVAwhere
thesethingshavebeenkeptinbalanceandthemosquito
problemhasbeenthedominantfactorinalloftheirdevel
opmentWeregoingtofeelkeenlythelossofourgood
friendandcoworkerDrELBishopwhohasdirected
thatworkformanyyearsTheArmyasyouknowiscon
cernedwithalotoflargescaleimpoundmentprojectsThey
aredebatingthisquestionofhowtheycanreducethecost
oftheseprojectsfromthestandpointofmosquitoabate
mentandhereagainwevegottogiveseriousconsideration
towaysinwhichwemayattackthemosquitoproblemand
reducecosttothetaxpayerWehavebeenwrestlingwith
theseproblemsinWashingtonamongthemthedevelop
mentoftheColumbiaRiverBasinandtheRedRiverand

ArkansasRiverBasinIfwecanbuildintothesedevelop
mentstheideaofmosquitocontrolandotherinsectcontrol
rightalongwiththedesignwemaysaveourselvesagreat
dealofmoneyinthelongrunaswellasgivepeoplebet
terserviceInordertomeetthisinsecticideresistanceques
tionwemustfindotherwaysofcontrollingmosquitoesbe
sidesrepetitivemethodsofusinginsecticidesWevegotto
emphasizeresearchIhaveafeelingthatweshoulddoa
lotmoreingeneralsurveysEverystateshouldhaveamore
completeknowledgeofmosquitoproblemsthroughoutthe
statethatisbasictoeffectivecontrolWemustmakeeco

logicalstudiessuchassomeoftheworkthatisnowbeing
donesof11yinyourstateIfweunderstoodmorecom
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pletelytherelationshipbetweenthesurroundingsandthe
mosquitodevelopmentwemightdoabetterjoboffight
ingthosepestsWeneedmoreworkonflightstudiesand
themethodsofmarkingmosquitoesofcollectingmos
quitoesandevaluatingtheproblemofthedistancethat
mosquitocontrolmustbecarriedoutinordertogiveacom
munityadequateprotectionWevegottostudyirrigation
anddrainagemethodsWaterisgettingscarceasprobably
someofyoufolksknowIunderstandyourwatershortage
isbecomingquiteaproblemhereinthesouthernpartof
CaliforniaWeoughttofindwaysofbetterutilizingwater

Nowalongthelineofinsecticideresearchitsimpera
tivethatwefindalternativeinsecticidesAnotherthingis
thequestionofthedevelopmentofaccurateinfactexact
methodsofanalyzinginsecticidesfromtheresiduepointof
viewThatmayhaveaveryimportantbearingonthedevel
opmentofnewinsecticidalmaterialsinthefutureWeneed
morelaboratoriesengagedininsecticideresearchthede
velopmentofnewandalternativematerialsandthedevelop
mentofbetteranalyticalmethodsThematterofsynergists
shouldreceivemoreattentionthatisgettingmaterialsthat
maystepuptheinsecticidalactionofmaterialsalreadyavail
ableIthinkperhapswevegottogivesomeattentionto
thequestionofdetoxicificationofinsecticidestoavoidsome
ofthesideeffectsonwildlifeNaturallythequestionof
themechanismofresistanceofinsectstoinsecticidesneeds

morestudyWeneedtodomorestudyonthequestionof
storageofvariousinsecticidalmaterialsHowtheycanbe
keptineffectiveconditionWeneedtodevelopsuitable
containersfortheirstorageandshipmentThequestionof
specificationsandstandardizationofinsecticidalmaterials
isveryimportantandshouldreceiveattentionOneofthe
mostvitalthingsweneedrighttodayisadditionalworkon
thetoxicologyofinsecticidestohigheranimalsWevegot
togetindustrypeopletodomoreworkandcertainlythere
oughttobewaysofgettingprivateresearchinstitutionsin
terestedintheseveryimportantproblemsfromtheoverall
publicviewpointThematterofbiolonicalcontrolshould
receivemoreattentionCertainlyintheequipmentfield
therearealotofproblemsWeneedbettermethodsofdis
persinginsecticidestoaccomplishthegreatestgoodwith
theleastmaterialsAlongthatlineweneedimprovement
ofprotectivedevicessuchasclothingandrespiratorsgas
masksandsoonthatareessentialwhencertaininsecticides
areused

Insomeareastheyvedonesuchagoodjobofcontrolling
mosquitoesinSardiniaandCyprusthattheyregiving
thoughttohowtheyregoingtokeepcertainspeciesofdis
easebearingmosquitoesoutoftheareasaftertheyhaveeli
minatedthosespeciesfromthoseareasItisaquestionof
bettermethodsofdisposingofinsectsthatmayberidingon
orinairplanesandshipsandthusbeingreintroducedaf
tertheyhavespentagreatdealofmoneyineliminating
thesepestsfromtheregions

Thisquestionofpublicrelationsisonethatneedsfur
theremphasisInoticethatinyourmeetingseachyear
youhavegivenitgooddealofattentionIthinkitisper
bansmorecriticalnowthineverbeforeWevegottocarry
thepublicalongwithusinourworkManyofusIthink
areinclinedtogoaheadanddoourjobdoitwellbutwe
dontletthepeopleknowwhatwearedoingbutthatis
averyimportantpartofourworkifweregoingtocon
tinuetogetthesupportofthepublicandavoidthecriti



cismsthatarenowbeingthrownaboutpromiscuouslyIn
ourownworkwevegottoobserveallthesafetyrulesWe
mustavoidtheaccidentsthathaveappearedduringthelast
fewyearsinhandlinginsecticidesIfwecantuseour
owntoolssafelywecertainlycantrecommendthemto
anybodyelsewhenwegetintroublewithillnessoreven
deathitcastsareflectiononourabilityandalsocauses
thepublictolookaskanceuponallourinsecticidalactivities
WevegottorespectotherinterestsWemustconsiderthe
wildlifeinterestswevegottoconsiderthegeneralinter
estsofthehealthauthoritiesthedairymenthefarmers
generallyandthebeepeopleWevegottoavoidcriticisms
andoftencriticismcanbeavoidedbygoodpublicrelations

AninvestigationisnowunderwayinWashingtonunder
aResolutionpassedbytheHouseofRepresentativeswhich
setupaspecialcommitteetoconsiderfoodcontamination
andtheyregivingaveryprominentplacetocontamination
byinsecticidesThatCommitteeishavinghearingsinWash
ingtonsomeofthemarebeingheldhereintheWest
coveringabroadfieldandIthinkthatitsveryimportant
toeveryoneofyoutotakeagooddealofinterestinthis
matterbecauseitdoesinvolveyourwork
Ithinkwemusthaveorganizedmosquitocontrolwork

todoaneffectivejobbothinkillingmosquitoesandinget
tingpublicinterestinthatworkIthinkweneedmoreof
theseorganizationsthroughoutthecountyandyoupeople
hereinCaliforniacertainlyhaveshownthewayandcan
beveryhelpfultootherstatesandcommunitiesingetting
effectiveorganizationsestablished
IdontknowwhetherIveansweredmanyofthese

questionsWhatNextinMosquitoControl Itsverydif
ficulttoevenguesswhatisnextThingsarechangingvery
rapidlybutImsureofthisyoupeopleouthereinCali
forniaaregoingtohavealottodowiththesechangesand
modificationsandthisprogressandthatyouregoingtobe
rightoutinfrontinmosquitocontrolworkshowingleader
shiptotherestofthecountryinmanydifferentlines
AgainIwanttotellyouthatIappreciatetheopportunityof
beingherewithyouandparticipatinginyourveryinter
estingprogramApplause

MrKimballThankyouverymuchDrBishoppIt
certainlyhasbeenaprivilegetohaveyoucometoCalifornia
andgiveusthistremendousviewofwhatsgoingoninthe
countryBeforeweadjournforlunchthereareseveral
shortannouncementsIaskDrReevestopresentDr
FreebornspapertomorrowmorningSecondIaskthe
regionalrepresentativeswhoareputtingonthisafternoon
thereviewofmosquitocontrolinCaliforniatobesureto
getyourslidesandmotionpitcurestoArchiePerkinsas
soonaspossiblesothathecansetuptheequipmentduring
thenoonhourItwillhelpthingstorunsmoothlythisaf
ternoonWehaveonemoreannouncement

MrRollandHendersonIwouldliketohaveameeting
immediatelyafterlunchoftheSanJoaquinValleyDistricts
sothatwecanelectourrepresentative

MrKimballTheSanJoaquinValleyRegionalmeeting
willbeheldrightafterlunchatthesouthwestcornerof
thisroomMrPangburniscallingameetingofthe
SanFranciscoBayregionforthesametimesowellput
theminanothercornerArethereanyotherannouncements
beforewecloseIfnotwelladjournuntil130

TheConferencereconvenedat130PMMrKimball
presiding
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MrKimballThefirstpartoftheafternoonissetaside
forareviewoftheHighlightsofMosquitoControlin
CaliforniaDuring1950 Forthosewhoarenttoofamiliar

withthisyearssetupintheAssociationsExecutiveCom
mitteethestatehasbeendividedupintofourregionsand
eachregionelecteditsownregionalrepresentativetothe
ExecutiveCommitteeoftheAssociationSoforthispresen
tationtheprogramchairmanhasrequestedtheregionalrep
resentativesfromeachofthefourregionsofthestateto
reviewtheactivitiesthathavegoneonduringthepastyear
intheirregionInotherwordstheyllpresentacomposite
ofactivitiesintheirownregionInordertocorrelatethese
papersTedRaleyManageroftheConsolidatedMosquito
AbatementDistrictwillbethemoderatorApplause

MrTGRaleyMrPresidentmembersoftheAssocia
tionIhavebeenaskedtomoderatethispartofthepro
gramIllbeverymoderateinmypartoftheprogramSo
moderatethatIwillaskPetePangburnManagerofthe
SolanoCountyMosquitoAbatementDistricttopresentthe
highlightsoftheSanFranciscoBayAreamosquitocontrol
problems

HIGHLIGHTSOFMOSQUITOCONTROLINTHE
SANFRANCISCOBAYREGIONDURING1950

ByHCPANGBURNManager
SolanoCountyMosquitoAbatementDistrict

ThenineMosquitoAbatementDistrictsoftheSan
FranciscoBayRegionwereoriginallyformedtocombatthe
countlessnumbersofmosquitoeswhicheachyearemerged
fromthesaltmarshesofthatareaThatthepeopleofthe
areahavehadamosquitoproblemformayyearsisindicated
bythefactthatthefirstoftheseninedistrictswasorganized
in1915andthelastin1930Thehistoryofmosquito
controlintheBayRegiongoesbackevenfurtherthanthat
infactto1903whenthefirstsaltmarshmosquitocontrol
inCaliforniawasundertakeninMarinCounty

Duetothevastacreageofsaltmarshinourareatheonly
feasiblemeansofanydegreeofcontrolwassoonseentobe
permanentcontrolmeasuresinsteadoflarvicidalworkI
thinkthatstrueineverydistrictProbablythefirstinstru
mentthatallofusinthisregionrememberwillasabasic
starttomosquitocontrolisthesquarepointshovel

Astheproblemsofallthebayareadistrictsarevery
muchalikeIwillnotattempttodiscusseachoneseparately
buttojusttouchsomeofthepointsofinterestFirstofall
mosquitoannoyanceintheareafromallreportswas
greaterthanithadbeenforsometimeTherewasless
troubleintheSouthSanFranciscoBayAreawithAedes
squamigermoretroublewiththatspeciesintheSanPablo
BayAreaAedesdorsalisseemedtoequallyabundant
throuhouttheareaandseemedtoappearfromnowhere
ThequestionofParticularHandicapstoWorkwas
askedofthevariousMosquitoDistrictsbackin1937The
answertothisinnearlyeverycasewasInvasionbymos
quitoesfromoutsidetheDistrictTheanswertothat
questiontodaywouldprobablybethesameAtanyrateit
shouldbeasgoodanalibiasitvasin1937

Aedesdorsalishadsuchamysteriouswayofputtingin
appearanceduringthesummermonthsthatconsiderable
snoopingwasdoneinadjacentDistrictsbyDistrictMana
gersorotheremployeesIhavetheconfessionofsomeof



thesemanagersthattheyweresnoopinginmyDistrictand
theyherebyhavemyconfessionthatIwassnoopingin
theirDistricts

HaroldFGrayoftheAlamedaCountyDistricthada
lotoftroublewithAedessquamigerduringAprilandMay
AsmallflightofAsquamigerenteredhisDistrictduring
thefirstweekofJulyaboutthreemonthslaterthanthe
usualSpringflightItisinterestingtonotethatMrGray
hadtorudelyputastoptoaUniversityofCaliforniapro
jectTheprojectneededalotofmosquitoesandtheywere
collectedfromsomegardenpoolsinBerkeleywithoutthe
knowledgeoftheMosquitoAbatementDistrictApparently
thestudentshadnoconceptionofjusthowmanymosquitoes
afewgardenpoolswillproduceCulexpipiensinone
sectiongaveMrGrayabadtimeTheywereemerging
fromanabandonedquarrywhichwasbeingfilledandthe
fillmaterialpollutedthewatertotherightdegreefor
pipiensproductionControlwasverydifficultduetoseveral
circumstances

TheAlamedaCountyDistrictprobablyhasmoretrouble
withpipiensthantheotherBayAreaDistrictsbecauseit
hasmorepeoplePeoplearethesolereasonfortheexis
tenceofCulexpipiensAnothermosquitothatgaveMr
GrayandmyselfabadtimeandnewtotheBayAreais
AedesnigromaculisIdontthinkwecantelltheboysof
theCentralValleyanythingaoutthisone

PaulJonesoftheMarinDistricthadhistroublewith
SpringflightsofAsquamigerandSummerflightsofA
dorsalisPaulhadmoretroublewithanotheroneofthe
AedesthananyoftheotherBayDistrictsThatonewas
AedesvaripalpusthetreeholemosquitoWhileMrGary
hasmorepeopleinhisDistrictMrJoneshasmoretrees
Tofurthercomplicatetheproblemtherebusinesspeopleof
SanFranciscoarefindingbeautifulhomesitesacrossthe
GoldenGateBridgeinMarinCountyEveryhomehasits
quotaofliveoaktrees

TheContraCostaandSolanoDistrictsprobablyhavea
greaterfloodproblemthantheotherBayDistrictsThisis
duetothegreatamountsofwaterwhichflowdownthe
SacramentoandSanJoaquinRiversatthetimeofyearwhen
mosquitoproductionisatthepeakWhenthewatercoming
downtheriversmeetsanexceptionallyhightideatthe
CarquinezStraitsErnestCampbelloftheContraCostaDis
trictandIareintroubleThereareaboutonehundred

duckclubsintheSolanoDistrictthatfloodtheirponds
consistingof80000acresonorafterOctober1stofeach
year

FollowingtheJulytidesoflastSummerImadean
aerialcheckofthemarshesandfromallappearancesduck
seasonwasinfullswingWejustaboutusedourbudgeted
fundsinaerialsprayingandstilldidntgetallthedorsalis
Thebadfeatureofthesesummerfloodsisnotsomuchthe
immediateeffectbuttheaftereffectsEachflooddoessome

damagetodrainagesystemsusuallytoleveesandtidegates
Itisnotalwayspossibletoobtaintheservicesofadredger
onshortnoticetomakenecessaryrepairswiththeresult
thatseveralfloodingsmayoccuronanypropertywherea
leveeortidegatehasfailed

WilliamRusconiwhohastakenoverthewheelforthe
NapaCountyDistrictontheretirementofourlongtime
friendandassociateArthurHamEmerickalsohadsome
floodtroubleHoweverasthereismorefarmingofre
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claimedlandinMrRusconisDistrictthaninsomeofthe

otherDistrictsdrainageworksaremaintainedtoahigher
degreethantheyareintheduckclubareas

ELSmithoftheSonomaCountyDistrictreallyhasa
problemofinvasionfromoutsidehisDistrictbutthisis
becausetheSonomaDistrictisnotlargeenoughtocover
thereallybadmosquitoproducingareasOneoftheworst
areasadjacenttotheSonomaDistrictandnotastones
throwfromtheMarinDistrictisthePetalumaMarshThe
PetalumaMarshhaslongbeenknowntoproducecountless
Aedesmosquitoesandin1934acompletereportofmos
quitobreedingandrecommendationsforcontrolwaspre
paredbyDBKrimgoldandHPHermsTheBoardof
SupervisorsofSonomaCountyallowedEdSmithabout
240000lastyeartocontrolabout20000acresofthe
PetalumaCreeksaltmarshThereisnodoubtbutthatEd
didkillagreatmanysquamigerwhenheusedanaeroplane
tosprayabout300milesofdrainageditchesTherewas
nomoneylefttocontroldorsalistherestoftheyear

ThePulgasandThreeCitiesDistrictsinSanMateo
CountyundertheaboveleadershipofDonaldGranthad
asuccessfulyearThoseDistrictsaswellastheMatadero
DistrictinSantaClaraCountyhadlesstroublewithsqua
migerthanusualThisaccordingtoGordonMapesofthe
MataderoDistrictwasdueinparttolessthannormalrain
fallTheseDistrictsintheSouthSanFranciscoBayArea
alsohaveproblemsdrainagebeingtheworstThatendof
SanFranciscoBayhasfilledwithsilttosuchanextentthat
thelandswhichareprotectedbyleveesarebelowthelevel
ofthelandontheBaysideoftheleveeAsevenDon
Granthasntbeenabletomakewaterrunuphillandthe
costofpumpingisgreatconsiderablemorelarvicidingis
necessarythanifthedrainagewerenotsorestrictedThe
excessiveamountofrainfallintheBayAreaduringthis
pastWinterwillnodoubtgiveallofusfromtheCostal
regionafewmoregrayhairsbutIthinkthisistheonly
partofCaliforniathathasnthadapeakofrainfallthis
year

MrRaleyFromitsbeginningintheBayAreamosquito
controlhasgrowninCaliforniaCaliforniaisabigstate
ItssobigthatourgreatCentralValleymustbedividedin
totwopartsWehaveoneregionintheSacramentoValley
areaandthehighlightsof1950forthatregionwillbe
presentedbyBobPortmanManageroftheButteCounty
MosquitoAbatementDistrict

HIGHLIGHTSOFMOSQUITOCONTROL

INCALIFORNIADURING1950

SACRAMENTOVALLEYAREA

ByROBERTFPORTMANManager

ButteCountyMosquitoAbatementDistrict

MOSQUITOBREEDING

ThemosquitobreedingseasonstartedintheSacramento
ValleyinthemiddleofFebruaryandcontinuedinto
NovemberTheperiodsofextremelyhotweatherwhich
occurredduringthesummerwasveryconducivetothe



breedingofmostspeciesofmosquitoesexceptAnopheles
freeborni

InthesouthernportionoftheValleythespringoverflow
andbackwatersofthestreamsagainresultedintheproduc
tionoffloodwaterAedeswhichstartedthecontrolpro
gramsoftheSacramentoYoloandSutterYubaMosquito
AbatementDistrictoffwithabang

Culextarsaliswasmoreabundantthaninseveralprevious
yearsandcontinuedtobesothroughouttheseasonThis
prevalencewasaccompaniedbyahighincidenceofvirus
encephalitiscases

Aedesdorsalisandnigromaculiswereproducedingreat
numbersinshortperiodsoftimebythehotweatherand
accompanyingheavyirrigationthroughoutthesummerand
earlyfall

Aedesvaripalpusinsteadofhavingasinglespringbrood
ascitedintheliteraturehadseveralspringbroodsandwas
aseverepestinareasheavilytreedwithstandsofoldtrees
Wheresprinklingsystemswereusedinsteadofirrigationin
olivegrovesthesemosquitoescontinuedbreedingintoJuly
andoccurredinlargeenoughnumberstobeaseriouslocal
pest

Anophelesfreeborniwerenotasnumerousasusualin
thericefieldsduringthesummerandinsomeareaswere
notasnumrousattheendoftheirricefieldbreedingsea
sonwhichcoincideswiththedrainageofthericefields
Duringtheadultfalldispersalflighttheyseemedtobein
smallernumbersthanusualTheywerefairlyprevalent
throughoutthewinterinsheltersandcollectingstations

Thefloodingoftheduckclubareasinthefallproduced
manymoreAedesdorsalisthaninpreviousyearsThese
mosquitoesdispersedoverawideareamakingtheircontrol
difficult

ThroughoutthelatefallandwinterCulextarsalisCulis
etainornataandCulisetaincidensbreedingwasmorepre
valentthanusualCulexapicaliswasoccassionallyfound
inadultcollections

RESEARCH

TheSutterYubaMosquitoAbatementDistrictcarried
onaplanesprayingtesttodetermineifitwaspossibleto
spraythericefieldswithanemulsionseveraltimesduring
thelatterpartoftheseasonandeliminatethefallbroodof
AnophelesfreeborniTheemulsionspraysgavegoodkills
butreinfestationoccurredaftereachsprayingPresentindi
cationsarethatitwouldtakethreeormoreplanelarviciding
applicationstoobtainthedesiredresultsThisisnoteco
nomicallyfeasibleinviewofthetaxrevenuederivedfrom
thericefields

TheSutterYubaMosquitoAbatementDistricthasfound
thatitmaybepossibletoreducetoaminimumifnotelim
inatetheAedesdorsaliswhichareproducedbytheinitial
floodingofthericefieldsinthespringFewifanyofthe
Aedesdorsalislarvaehaveappearedinmanyoftherice
fieldsinwhichwettablepowderDDThasbeensownwith
theseedriceforseveralyears

TheRiceFieldResearchprojectconductedbytheBureau
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ofVectorControlandtheSutterYubaMosquitoAbatement
Districtprovidedpreliminaryindicationsandlaidthe
groundworkforaresearchprogramthatshouldin1951
providesomeofthemuchneededanswersastothehabits
breedingandpossiblenewmethodsofcontroloftherice
fieldmosquitoesAnophelesfreeborniandCulextarsalis

TheresearchworkconductedbytheButteCountyMos
quitoAbatementDistrictandtheBiggsRiceExperimental
StationforthecontrolofthericefieldshrimpAedesdor
salislarvaeandgiantwaterscavengerbeetlelarvaeby
meansofwettablepowderDDTsownwiththeseedrice
wasverysuccessfulManyricegrowersinButteGlennand
ColusaCountieswillutilizethismethodandtoxicantin
1951bothasacontrolmeasureandasinsuranceagainstthe
shrimpandscavengerbeetlelarvaeThiswillalsocontrol
theAedesdorsalislarvaeproducedbytheinitialflooding
ofthericefields

ApplyingaDDTresidualspraytothedrysoilbefore
floodingorapplyingDDTasanemulsiontotheflooded
fieldswereequallysuccessful

CONTROL

ThecontrolactivitieswhichstartedasearlyasFebruary
reachedapeakinJulyandAugustwhenthehotweather
andheavyirrigationproducedsomanymosquitoessofast
thattheDistrictswereconstantlyonthejumpEventhe
DistrictsinthenorthernendoftheValleyfelttheefforts
ofthegoodmosquitobreedingyear

Thislarvicidingdemandwasaccompaniedbyanaerosol
ingdemandthatwasoftendifficulttomeetOnthewhole
theatmosphericconditionswerenotfavorableforproper
aerosolingTheperiodsofatmosphericcalmwereusually
toohotandinterspersedwithbreezesandwindsTherewas
littledewduringtheseasonandthemorningswereoften
toowarmorwindy

Onthewholeitwasagoodyearforthemosquitoesand
notforthecontrolactivities

MMMillerfotheAndersonMosquitoAbatementDis
trictreportsthattheyhadaverygoodyearwithexception
ofafewfarmerswhoirrigatetooextensivelyontheirper
manentpastureswhichdevelopedanexcessivelylarge
numberofmosquitoes

GraceAgeeofthePineGroveMosquitoAbatementDis
trictreportsthatWACarpenterisnowSuperintendent
andthatGraceAgeeisSecretaryoftheBoardofTrustees
Theirbudgethasbeenincreasedby600000toprovide
higherwagesandmoreinsecticideTheyhavehadmore
anddifferentspeciesofmosquitoesAedesdorsalisand
nigromaculisThedripmethodoflarvicidinghasbeenused
withsuccessandithaseliminatedalotofhardbackpump
sprayingbutitismoreexpensive

JoeWillisoftheReddingMosquitoAbatementDis
trictreportsthattheyhavehadtocontrolmoremosquitoes
outsideofthedistrictduring1950Theyannexedthe
PachecoSchoolDistrictareaandcarriedoutcontrolactiv
itiesforwhichthepeoplewereverygratefulDuringJuly
andAugustthedailymaximumtemperaturewasusually
between100and112degreesInspiteofthehightempea



turesinAugustfewlarvaeoradultswerefoundBythe
middleofSeptemberthelarvicidingseasonwasoverand
wintermaintenanceworkhadstartedTheDistricthad

agoodcontrolseasonandtheadultswerekepttoa
minimum

TheOrovilleMosquitoAbatementDistrictpurchaseda
jeepandoutfitteditwithavehicleventuriandacompressed
airpowersprayermakingaverynicerigSuperintendent
HarryFloodisstillfightingthedredgerrockpilesaswas
donewhentheDistrictstartednearlyfortyearsagowhen
ProfHermsandHaroldGraystartedtheworkinthearea

LittlehasbeenheardfromOrionMurphyClearCreek
MosquitoAbatementDistrictsonemancrewexceptthat
heisstillfightingmosquitoes

TheactivitiesoftheCottonwoodMosquitoAbatement
DistricthavebeencarriedoutbySuperintendentRalph
JamisonHisactivitiesandprolemsparallelthoseofthe
AndersonMosquitoAbatementDistricttheneighbor
district

LosMolinoshasanewsuperintendentandachangein
theBoardofTrustees

TheSacramentoBeewouldhardlybecompleteunlessit
hadanarticleabouttheSacramentoYoloMosquitoAbate
mentDistrictorGeorgeUmbergertheDistrictsManager
Georgesbigprojectsaretheuseofprisonlaborincleaning
ditchesaspringblitzattackontheAnophelesfreeborni
andtryingtogetthebypassareadrainedorkeptdryJack
FowlerEntomologistisstillpluggingalongandhardatit

DickSperbeckManagerandHerbHermsEntomologist
oftheSutterYubaMosquitoAbatementDistrictarestill
lookingforafeasiblewaytocontroltheAnophelesfree
borniandCulextarsalisinthericefieldsTheyaregiving
alloutcooperationtothereasearchprojectonricefield
mosquitoesthattheBureauofVectorControliscarrying
outintheirDistrictTheDistricthasannexedsomemore

areawhichexpandstheirprogram

TheButteCountyMosquitoAbatementDistrictadded
moreequipmentandpersonneltoincreasetheserviceren
deredastheDistrictisstillintheprocessofexpandingits
programWiththeotherMosquitoAbatementDistrictsin
thelowerSacramentoValleyitwasgladwhentheseason
wasoverandishopingforacoolersummerandshorter
seasonin1951

LastbutnotleasttheDurhamMosquitoAbatementDis
trictisstillbattlingitoutwithBillBollerudatthehelm
andDCCrandallassistingAlongwithHarryFloodand
OrionMurphytheyaretheoldtimersintheskeeterchasing
business

MrRaleyThatwasaverygoodreportIntheinterests
ofprojectionequipmentwerechaingingthesequenceas
shownintheprogramSurprisinglywithallitsglories
SouthernCaliforniadoeshavemosquitoesTherelative
numbernoonecaneversayIhadmybeginninginSouth
ernCaliforniaIcutmyeyeteethinmosquitocontrolwork
inSouthernCaliforniaandIhavebeenabletocompare
thatareawiththenortherncountryIwontsayanymore
onthatIllletNormanEhmannEntomologistwiththe
LosAngelesCityHealthDepartmenttellyouwhatSouth
ernCaliforniahasdonewiththeirmosquitocontrol
problem
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MOSQUITOCONTROLIN
SOUTHERNCALIFORNIAIN1950

ByNORMANEHMANNEntornologist
LosAngelesCityHealthDepartment

Therearethoseintheaudiencewhodonotknowwhat

mosquitoabatementsouthoftheTehachapiconsistsof
Thereforeratherthantoattempttooutlineaspectacular
seriesofadvancesinmosquitocontrolduring1950itwill
bemyobjecttointroducetoyoutheagenciesactivelyen
gagedinmosquitocontrolinSouthernCaliforniaandto
brieflyoutlinethetypesofproblemswithwhichtheyare
dealing

TheSouthernCaliforniaSectionoftheCaliforniaMos

quitoControlAssociationconsistsofmorethanthirteen
componentagenciesandhasheldfourmeetingssincelast
MarchtwoofwhichwereattheOrangeCountyDistrict
officeoneattheSanDiegoDistrictofficeandoneatDr
TinkhamsofficeinCoachellaValleyFiveofthesethirteen
agenciesareMosquitoAbatementDistrictsandeightare
HealthDepartments

FourofthebigcogsinmosquitocontrolinCalifornia
originatefromSouthernCaliforniaandfromthistownof
Riversideinparticular

TedRaleystartedbylickingthemosquitoproblemsin
theSantaAnaRiverbottomlandswaybackin1940Art
GeibattendedRiversideschoolsatapproximatelythe
sametimeasTedRaleyandmadehisstartinpublichealth
inthelatethirtiesBillReevesstillclaimsRiversidehis
homeandwhileattendingschoolherewasquiteatrack
starandGordonSmithalsoconsidersRiversidetobepart
ofhisstampinggrounds

Thelargestandalsooneofthenewestofthefivedistricts
inSouthernCaliforniaistheOrangeCountyMosquito
AbatementDistrictIthasanannualbudgetof80000
dollarshiresfourteenmenallyeararoundandhasaboard
consistingoftwelvetrustees

TheBallonaCreekMosquitoAbatementDistrictheaded
byMrEugeneBumillerislocatedonthecoastbetween
SantaMonicaandPlayadelReyItcovers24squaremiles
andhasanannualbudgetofbetween14000and24000
dollarsItsmainproblemisathousandacresofmarsh
whichisnowundergoodcontrolduetoaprogramofditch
ingdrainingdikingandinstallationoftidegatesItbegan
operationin1945andnowemploysfourmenallyear
around

TheComptonCreekMosquitoAbatementDistrictwhose
ManagerisJOMcDonaldislocatedbetweenLosAn
gelesandLongBeachcoveringanareaof25squaremiles
IthasbeeninexistancefortwentytwoyearsItsmainprob
lemsaresloughsdamsandfishpondsSomuchpermanent
controlhasbeendoneinthisdistrictthatcitizenscorn

plaintshavebeencutdowntoonlyseveraleachyear
CoachellaValleyMosquitoAbatementDistrictwasfor

medsomethirtyyearsagofortheeradicationofgnatspri
marilyRecentlyanactiveprogramofmosquitoabatement
wasinstitutedundertheguidanceofShermanThomasSev
eraluniquefeaturesareobservedinthisareaFirstofall
duetotheweatherheavydensitiesofmosquitolarvaecan
befoundthroughoutthemonthofJanuarySecondlylarge
desertareasaregoingintoagriculture 100000acresof
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cottonhavebeenauthorizedbythegovernmentandthere
isnoprovisionbeingmadefordrainageditchestolead
awaytheirrigationwater

TheCarpinteriaPestAbatementDistrictoperatedby
FWThomasislocatedbetweenSantaBarbaraandVen
turaanddealsmostlywithirrigationproblemsinthefoot
hillsduringthesummercoastalsaltmarshesduringthe
springandsmallerswamplikeareasduringtherainy
season

Ofthehealthdepartmentsengagedinmosquitocontrol
thetwolargestaretheSanDiegoCityandCountyandthe
LosAngelesCityHealthDepartment

TheMosquitoControleffortsinSanDiegoaredirected
byDrJBAskewHealthOfficerwithVinceDorneden
Entomologistasthetechnicalconsultantgeneratorand
sparkplugoftheoverallprogram

Themajorproblemsencounteredare
1Eightsloughstotalingapproximately8000acres

whichwerenaturalwatershedstotheoceanbuthave

beencutoffbyrailwayandhighwayrightofways
24000acresofsaltmarshinanareaknownasMission

Bayaswellasseveralsmallermarshestothesouth

3114dairiesmanysewerfarmstheneverendingroad
sidepoolscausedbyirrigationoftruckcropsduck
clubssandpitspackingplantsumpsand1400fish
ponds

Theprogramofcontrolisstillinthephaseofprimarysur
veybutagreatdealofpermanentcontrolisbeingdoneby
theinstallationoftidegatesditchingdikingandfilling

TheLosAngelesHealthDepartmentMosquitoControl
programisunderthedirectsupervisionofMrCKStewart
DirectorofthePestControlDivisionThespeakeristechni
calconsultanttoMrStewartandworksdirectlywithMr
DuclustheSupervisorofMosquitoControlandhiscrews
Lastyearsactivitywashighlightedbyacomprehensive
specieshabitatsurveyandbyacompletecontrolsurvey
Mosquitolarvaewerepickedupidentifiedandrecorded
eachtimecontrolpersonnelvisitedalarvalhabitatEach
larvalhabitatinthecitysome450squaremilesinareawas
sizedupandthefollowinginformationgathered

1Completedescriptionofhabitat
2Feasibilityofultimatepermanentcontrol
3Agencyhavingjurisdictionoverareainvolvedeg

Parkdepartment
StreetDepartment
Railroad

PrivateIndustryetc
Dataontheamountofmaterialsandmanhoursexpended

duringthelastthreeyearswascompiledforeachhabitat
ThetotalinformationwassiftedandgroupedThose

habitatsdemandingimmediateengineeringactionforper
manentcontrolwerereferreddirectlytotheengineerwho
hasalreadyaccomplishedpermanentandsemipermanent
controlwhichwillsavethedepartmentseveralthousanddol
larsinthecomingyear

ForexampletheLosAngelesRiverwhichpreviouslyhas
beenrelativelyinaccessibletocontrolpersonnelwascleaned
ofitstulesandweedsforlongstretchesandthewaterwas
confinedtoacentralchannelinsteadofmeanderingover
theentirebed

Anothergroupofhabitatswasreferredtodistrictsanitar
iansforcontrolbywrittennoticeunderthecityordinance

Oneofthemainproblemsthatisdevelopingintoserious
proportionsisthatofdisposingoflawnirrigationrunoff
fromnewhousingtracts

Thedairydrainageproblemisbeingbroughtundercom
pletecontrolaswillbepointedoutinconjunctionwiththe
slidesWehavealsodevelopedanextensivefishdistribution
programwherebysitesareselectedinvariouspartsofthe
citytowhichthepublicstimulatedbynewspaperan
nouncementsflocktoobtainGambusiafortheirfishponds
andwateringtroughs

AlthoughtheInyoCountyHealthDepartmentislocated
asfarnorthasFresnoitiseastofMtWhitneyrangeand
isconsideredtobeintheSouthernCaliforniaSectionbe

causeoneoftheprincipallandownersoftheareaisthe
LosAngelesCityDepartmentofWaterandPowerSince
theareaisawatershedfortheLosAngelesCityWaterSup
plythepracticeofspreadingofwatertobuildupthe
undergroundsupplycreatesthemajorproblemsTreatment
isgenerallylimitedtoafivemileradiusoftownsandcities

TheMosquitoControlactivitiesoftheLongBeach
HealthDepartmentareunderthesupervisionofFrank
HallmanTheareaconsistsof36squaremilesandemploys
sixmenonayeararoundbasisThemostimportantprob
lemsaredrainageditchessloughsfishpondsandgutters

TheSantaBarbaraandVenturaCountyHealthDepart
mentsthePasadenaCityHealthDepartmenttheCountyof
RiversideHealthDepartmentandtheCityofRiverside
HealthDepartmentareallactiveinmosquitocontrolona
smallerscaleTheirobjectistoaidthepeopleincompre
hendingtheirproblemandinmanycasessolvingitby
individualeffort

NoteMrEhmannillustratedhistalkwithlantern
slides

MrRaleyTheSanJoaquinValleyactivityfor1950
willbepresentedbyRollandHendersonManagerofthe
TulareMosquitoAbatementDistrict

SANJOAQUINVALLEYAREA
ByROLLANDHENDERSONManager
TulareMosquitoAbatementDistrict

MrHendersonBeforeIgivemyreportisMrRay
RyckmanintheaudienceIreceivedsomeinformationjust
afewminutesagoregardinganexhibitattheSchoolof
TropicalandPreventiveMedicineatLomaLindaandI
wonderifyouwilltakeamomenttoexplaintheexhibit

MrRyckmanTheSchoolofTropicalMedicineof
LomaLindawasfoundedin1948Atthepresenttimewe
areactiveinseveralfieldsoftropicalmedicineandweare
quitecognizantofthefactthatmosquitoesareveryim
portantinthisfieldWehaveatthepresenttimetheWin
thropSternsExhibitTherearethreeofthemintheUnited
StatesThisexhibitisondisplayatthecollegeandyou
arewelcomeandinvitedtocomeandseeitThemosquito
isaboutthreefeetlongandshowsalloftheworkingparts
andalltheinternalanatomyofthemosquitoWealsohave
aseriesofexhiitsonthelifecycleoftheplasmodiumof
malariaandotherexhibitsontropicalmedicinewhichwe
wouldbehappytohaveyouexamine

MrRHendersonThankyouMrRyckman



is

Ifyoucombinetheproblemsofalltheareasthathave
shownherepreviouslyyouperhapswouldcovertheprob
lemswithinSanJoaquinValleyandwecouldaddafew
besides

Wedontliketobragbutwehavethebiggestandbest
ofexerythingintheSanJoaquinValleyandmosquitoesare
notexceptedwehaveplentyWehavehadalargeexpan
sionintheareacomprisedinmosquitocontroldistrictsin
thevalleyWehaveaboutfourteendistrictsandtheyrange
inareafromafewsquaremilesuptoabouttwothousand
squaremileswithinonedistrictThereareterrificproblems
ofmosquitocontrolanditsalotofworkhotworkand
hardworkSeveraldistrictsatthistimearecarryingon
experimentalworkofgreatinterestHoweverIdontthing
thisisthetimetotalktoomuchaboutthisAtameeting
thisfallwhensomemoreconclusiveevidenceisbrought
outregardingsomeofthatworkitwillbeabettertimeto
bringitupandsoyoullhearmoreaboutitatthattime

IamgoingtohaveshownamovingpictureThepicture
isageneralpicturethathasbeenmadeupthroughcoopera
tionofthemosquitoabatementdistrictsofthecentral
valleyshowinginageneralwaytheproblemsandthetypes
ofcontrolthatthedistrictsuseintheiroperationItwas
instigatedbyamoveofthePublicRelationsCommitteeof
whichyouwillhearmoreaoutatthenextsessionMr
Hendersonthenpresentedthemotionpicture

MrRaleyIwishtothanktheseveralmenwhohave
presentedthisregionaldescriptionofproblemsandopera
tionsIthinkthishasbeenourfirstattemptontheregional
basisWehopethatthatcanbeexpandedandincreasedin
thefuture

MrKimballThatcertainlywasafinereviewofwhats
goingoninCaliforniaThishascertainlyoutdonelastyears
reviewofwhatthevariousdistrictsaredoing

Wehavenotprovidedforarecessatthistimeprimarily
toimpressuponeveryoneinattendancethatthesessionfor
therestoftheafternoonisnotintendedforjustthedesig
natedrepresentativesofthevariousdistrictsatourAssocia
tionbusinessmeetingWeurgeallofyoutoattendtherest
oftheafternoonbecausethebusinessthatdoesgoonis
yourbusinesseventhoughourAssociationissosetupthat
eachdistricthasjustonevoteYourewelcometoparticipate
inthediscussion

Wehavefourchairsoverontherighthandsideofthe
stageherewhicharereservedforthefourregionalreprsent
ativesRollandHendersonPetePangburnNorman
EhmannandBobPortmanWealsohaveMrPreusswho
istheTrusteememberontheExecutiveCommitteeour
VicePresidentEdSmithourSecretaryTreasurerTed
AaronsandourPastPresidentEdWashurnwhoisdoing
thejobofrecordingourproceedings

HaroldGrayEditoroftheproceedingshasagreedto
editthematerialandhasbeenauthorizedtohirestenogra

phichelptotypethemoutItwillbeabigjobandwecer
tainlywanttothankEdWashburnMrGrayandDick
Petersonthejobthatistobedone

Wellcallthebusinessmeetingtoorderandrequest
thattheCredentialsCommitteepresenttheirreportonthe
designatedrepresentativeofeachdistrict

MrGrayMrPresidentIrequestthattheSecretary
presentthereportoftheCommitteeonCredentials

MrAaronsAtthelastExecutiveCommitteemeeting
heldJanuary10alldistrictswererequestedtosendaletter
totheSecretarylettinghimknowwhothedesignatedrep
resentativesofthatdistrictwouldbeatthismeetingIhave
repliesfromtwentyofourthirtyfivecorporatemember
districtsandthesewillbeonhandhereintheeventofany
questionsinregardtotheindividualwhoisthedesignated
representative

MrKimballWehavethereportfromtheCredentials
CommitteeandIwillasktheSecretarytogothroughthe
rolltogetanofficialcountofwhoishereandwhoisgoing
torepresenteachdistrict

TheSecretaryTreasurerthencalledtherollofdesigna
tedrepresentativesTherewerepresentinpersonorby
proxy21designatedrepresentatives

MrKimballThankyouverymuchTedIhavebeen
givenanopportunitytoreviewtheworkoftheAssociation
duringthepastyear

PRESIDENTSREPORTFOR1950

JACKHKIMBALLManager

OrangeCountyMosquitoAbatementDistrict

OnlookingbackovertheAssociationsactivitiesfor1950
Ihavebeengreatlyimpressedbythetimeandenergyex
pendedbysomanypersonstowardacommonobjective

Thesinceredesireforadditionalknowledgeinmosquito
ecologyandcontroltechniqueswasapparentatthemany
localmeetingsheldwithinthefourRegionsoftheState
ItismysincerebeliefthattheseRegionalMosquitoForums
astheyarecalledwerelargelyresponsibleforthisyears
progressandwillbethekeytofutureAssociationaccomp
lishmentsConsequentlyIfeelthatareviewoftheactivi
tiesofthefourRegionalGroupsisappropriateatthistime

TheconceptoftheRegionalMosquitoForumwasfirst
introducedduringtheregimeofourPastPresidentG
EdwinWashburnandseveralmeetingsoftheSanJoaquin
Forumwereheldduringthefallof1949Soonthereafter
theSacramentoValleyandtheSanFranciscoBayRegions
organizedsimilarmosquitoforumsandatthe1950Annual
ConferencetheRegionalconceptwasincludedwithinthe
AssociationsConstitutionItwasprovidedthateachofthe
fourregionswithintheStatewouldselectitsownrepresen
tativetotheExecutiveCommitteeoftheAssociationThe
commentsandsuggestionsexpressedattheregionalforums
arethenrelayedtotheExecutiveCommitteebytheirre
gionalrepresentatives

SixmeetingswereheldbytheSanJoaquinValleyRe
gionalgroupduring1950

OnMarch1646personsrepresenting19Districtsga
theredatFresnotodiscussirrigationproblemsandplansfor
interagencycooperation

OnApril20th175personsattendedafielddemonstra
tionatMercedoncontroltechniquesandproblemsfol
lowedbyaninteragencypanelonmosquitoproblems
createdbyirrigation

OnMay18thalargegroupvisitedtheHooperFounda
tionresearchlaboratoryonEncephalitislocatedatBakers



fieldandthenreviewedtheCulextarsaliscontrolprogram

OnJuly20ththeforumwasheldatLoditowitnessthe
riverbottompermanentcontrolproject

OnOctober19ththedaywasspentatTurlocktoreview
theprogressbeingmadeintheAedespasturestudies
ThelastmeetingoftheyearwasheldatMaderaon
December7thwith20personsrepresenting11Districts
Existingandpotentialproblemsresultingfromtheirriga
tionofcottonwasthetopicofthemeeting

TheSacramentoValleyRegionhealdfivemeetingsdur
ingthepastyear

ThefirstmeetingwasheldatReddingonFebruary
22ndwith26personsrepresenting10DistrictsLocal
operationswerereviewedandtheRiceFieldControlprob
lemdiscussed

FortypersonsgathredatBiggsonApril11thwherethe
problemsresultingfromirrigationanddrainagepractices
werepresentedbyvariousagencies

OnJune7ththisgroupmetatSacramentowherethe
springtimecontrolprograminricefieldsandotherpro
jectswasmade

OnNovember16ththirtytwopersonsfrom6Districts
metatMarysvilletoreviewtheprogressonthericefield
studiesandtoevaluatetheyearscontroloperations

OnJanuary18thofthisyeartheforumwasagainheld
atReddingwith20persoasatendingrepresenting8Dis
trictsAtalkcoveringproblemsinvolvingusersofinsecti
cidesandthesurvivaloffishinlakesandstreamswas

presentedbyarepresentativefromtheStateDivisionof
FishandGame

TwomeetingswereheldbytheSanFranciscoBayRegion

OnMarch31stthegroupmetatOaklandandorganized
theirAedessquamigerflightrangestudy

OnNovember10ththegroupmetatBurlingameto
reviewtheresultsofthestudyandtodiscussplansfora
proposedecologicalstudyonthisspecies

TheSouthernCaliforniaRegionwasnotorganizeduntil
May15thwhen37personsrepresenting10Districtsand
localhealthdepartmentsmetatOrangeCounty

ThesecondmeetingwasalsoheldatOrangeCountywith
41personsfrom12agenciesAtthisforumtheuseofthe
SectionPrincipleasaguidetoCaliforniaMosquitoCon
trolwaspresented

ThegroupmetatSanDiegoonDecember15thwhen
theCountyHealthDepartmentsprogramwasreviewed
andproblemscreatedbyindustrialwastedisposalwere
discussed

AfourthmeetingwasheldatIndioonJanuary24th
wheretheCoachellaValleygnatstudies
problemswerereviewed

YourAssociationsExecutiveCommitteewaswellaware

ofitsresponsibilitiesincoordinatingtheeffortsandcon
tributionsoftheseRegionalForumsItwasalsoawareof

andthemosquito
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thedifficultiesinvolvedincoordinatingthestatewidepro
gramsdesiredwithoutfirsttuningupitsownmachinery
ConsequentlytheExecutiveCommitteehasconcentrated
itsenergyduringthepastyeartothisendFourquarterly
meetingshavebeenheldsincethelastAnnualConference
Threeofthesemeetingshavebeenheldjointlywiththe
regionalforumsheldatFresnoSacramentoandOrange
CountyonMarch16thJune6thandSeptember211950
respectivelyThefourthmeetingwasheldatOaklandon
January101951TheexcellentattendancebylocalDis
trictpersonnelatallofthesemeetingspermittedrepresenta
tivediscussionsandsuggestionsonallAssociationproblems
requiringExecutiveCommitteeactionIamconvincedthat
themajordecisionsmadebythExecutiveCommitteename
lytorecommendincorporationtorecommendrevisionof
theConstitutionandByLawsandtoholdtheAnnual
ConferencehereatRiversidereflectthewishesandbest
judgmentofpracticallyalltheDistricts

Beforeproceedinganyfurtheritmaybewelltoonce
againevaluatethepartourAssociationshouldtakeinthe
mosquitocoltrolactivitieswithinCalifornia

TwoyearsagoProfessorHermsreviewedforusthe
chronologicaldevelopmentofmosquitocontrolinCali
forniaandhispaperLookingBackHalfaCenturyfor
GuidanceinPlanningandConductingMosquitoControl
OperationsisprintedintheProceedingsandPapersof
the17thAnnualConferenceYoumayrecallthatitwasin
1910thatProfessorHermsassistedbyHaroldFGray
firstdemonstratedmalariacontrolatPenrynbutitwasnot
until1915thattheCaliforniaMosquitoAbatementActwas
approvedbytheStateLegislatureIwasparticularlyin
terestedinProfeforHermsaccountofaspecialmeeting
calledbytheCommonwealthClubofSanFranciscotohear
areportfromacommitteeonmalariaProfessorHermsre
portedthefollowing Tworecommendationsweremade

bythecommitteefirstthatmosquitocontroldistrictsbe
formedwhichshallcoverallmalariainfestedareasinCali

forniaandthatthisbedoneasrapidlyaspossiblesecond
thatifbytheendoftheyear1916thisplanbefoundin
effectualorunsatisfactorythelegislatureshouldappro
priatefundstobeusedbytheStateBoardofHealthto
employasufficientnumberofinspectorstoundertakethe
fieldworkofmalariaexterminationunderthethenauthor

ityoftheStateBoardofHealth

Howeverthisplanforlocalautonomousdistrictsdid
succeedandtherearenow48activedistrictsinCalifornia
coveringatotalof20800squaremilesandexpendinglocal
fundstotalingmorethan1700000annually

AtthecloseofWorldWarIItheStateLegislatureagain
gaveaboosttomosquitocontrolbyproviding400000in
StatemoneystobeallocatedbytheStateDepartmentof
PublicHealthonamatchingbasistolocalmosquitocon
trolagenciesthreatenedbyendemicvirusencephalitisand
ormalariaTheBureauofVectorControlwassoonorgan
izedtoadministerthisresponsibilityalongwiththatDe
partmentsothervectorcontrolservicesDuringthesuc
ceedingfouryearsthepostwarcontrolledareaof7000
squaremileshasincreasedalmost300tothepresent
20800squaremilesThiswasdonebytheenlargementof
olddistrictsandtheformationofnewonesThe400000

ofsubventionfundshavebeenprovidedeachyearandare



presentlyallocatedinvaryingamountstotwentyoneiis
tritcsandthreelocalhealthdepartmentsThetotalbudgeted
expenditureformosquitocontrolinCaliforniaforthis
fiscalyearisover2100000

ItismybeliefthatthepeopleofCaliforniahaverecog
nizedmosquitocontrolasaneconomicpublicservicebe
causeofthesuccessfulintegrationoftheinterestsand
knowhowoftheUniversityofCaliforniatheStateDe
partmentofPublicHealthandtheindividualandcollective
mosquitoabatementdistricts

Theresultsofthisintegrationofpurposeiswelldemon
stratedbythis19thAnnualConferenceThecontinuing
pioneerworkbytheUniversityofCaliforniaonmosquitoes
andmosquitocontrolwillbepresentedbypersonnelfrom
thefourcampuseslocatedatBerkeleyDavisLosAngeles
andRiversideTechnicalandprofessionalguidancebythe
StateDepartmentofPublicHealthBureauofVectorCon
trolwillbedemonstratedbythereportsofcurrentstudies
onmosquitoecologyandcontrolmethodsTheCalifornia
MosquitoControlAssociationisthecoordinatinglink
betweenallagenciesinterestedorconcernedwithmosquito
controlItcontributestothestatewidepicturethroughthe
regionalmeetingsofdistrictpersonnelthroughtheAnnual
Conferencethroughthepublicationofitsproceedingsand
throughthecontinualactivityofitscommitteesIearnestly
hopethatthisAssociationwillcontinuetofollowtheob
jectivesandpurposessoclearlystatedintheConstitution

MrKimallNowwellletTedAaronspresentthero
portoftheSecretaryTreasurer

MrAaronsThereportoftheSecretaryTreasurerwillbe
briefinasmuchasmuchofitwillbeelaboratedoninsome

oftheotherCommitteeReportsThemembershipstatusof
theCaliforniaMosquitoControlAssociationatpresentis
thattherearethirtyfivecorporatemembersandonesus
tainingmemberTheMinutesoftheAssociationareinthe
handsofallthemembersandcopiesareinthepermanent
filesoftheAssociationThestatusofourfinancialcondi

tionisthatasoftodaywehave241444inthetreasury
Thedetailedreportisherepresentedinwrittenformfor
filing

MrWashburnMrChairmanImakeamotionthat
weacceptthereportoftheSecretaryTreasurerThe
motionwassecondedbyEChesterRobinsonandpassed
byunaminousvote

MrWashburnImoveweapprovetheMinutesofthe
ExecutiveCommitteeforthepastyearThiswasseconded
byMrDomecqfromTurlockandpassedbyunanimous
vote

MrKimballArtGeibisChairmanoftheAuditing
Committee

MrGeibIrequestthattheSecretarypresentthereport
oftheAuditingCommittee

MrAaronsIthasbeenthepracticeoftheCalifornia
MosquitoControlAssociationExecutiveCommittetogo
overtherecordsatsixmonthintervalsandmakethefind

ingsknowntotheMembershipWevecarriedoutthisplan
duringthepastyearAllcorporateMembersreceiveacom
pletefinancialstatement
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FINANCIALSTATEMENTOFTHE

CALIFORNIAMOSQUITOCONTROLASSOCIATION

JANUARY1950 JULY1950

BALANCEDECEMBER311949

INCOME

ContractualPayments
DecalcomaniaSales

PublicationSales

Contributions

Conference

EXPENDITURES

Correspondence
SecretarialService

Publications

Conference

HermsAward

HermsPlaque
BankExchangeService

BALANCEJUNE301950

BALANCE JULY11950

INCOME

IncomelessExpenditures

July December1950

17000

1496

1500

5000

3600

13482

52250

55362

68536

3500

5100

10

IncomelessExpenditures Deficit

January July1950

350980

28596

196290

FINANCIALSTATEMENTOFTHE

CALIFORNIAMOSQUITOCONTROLASSOCIATION

JULY1950 DECEMBER1950

ContractualPayments 170000
DecalcomaniaSales 158

PublicationSales 3000

EXPENDITURES

Correspondence 9845

SoundRecorderEicor

TapeRecorder 30437

Publications 74718

BALANCE DECEMBER311950

173158

115000

167694

183286

183286

58158

241444



MrGrayImovethatweacceptthereportoftheAudit
ingCommitteewiththeprovisionthateachmemberofthe
AssociationbeprovidedwithacopyinduecourseThis
motionwassecondedbyDrGrantandpassedbyunanim
ousvote

MrKimballMrPeterswillnowpresentthereportof
thePublicationsCommittee

MrRFPetersThePublicationsCommitteehasfunc

tionedfortheyear1950anduptothepresentin1951with
itsusualthreeactivitiesThePublicationsCommitteecon

sistsofHaroldFGrayEdWashburnandmyselfWehave
thethreeactivitiestheproceedingsandpapersofthe1950
ConferencehaveallbeendistributedandItrustthatevery
onewashappywiththemtheOperationsManualhasbeen
addedtototheextentoffourorfiveinsertsandthe
MosquitosBuzzhasgottenouttwelveissuessincethe
lasttimeIreportedtoyou

MrKimallThankyouDickforyourshortreport
IllentertainamotiontoaccepttheReportofthePublica
tionsCommitteeMotionbyDrGrantsecondedbyMr
Jonesandpassedbyunanimousvote

MrKimballOurnextCommitteeReportwillbefrom
theOperationalInvestigationCommitteeEdWashburn
Chairman

MrWashburnIvebeeninstructedbymyhecklerstothe
sidetomakethisbrief

OPERATIONALINVESTIGATIONSCOMMITTEEREPORT

1 ObjectivesofOperationalLzvestigationsCommittee

aToreviewthepresentneedsoftheactivemosquito
controlagenciesintheStateofCaliforniaforre
searchdealingwithmosquitoes

b Toinstigateinvestigationalprojectswhichmaybe
conductedbyanyagencyorcooperativegroupof
agenciestheUniversitiesandCollegesdepartments
ofhealthlocalagenciesfederalagenciesandother
interestedpartieswhichwillmeettheaboveneeds

cTocompileandcoordinatereportsortoinstigatethe
compilationofreportsofresearchonmosquitoes
whichwillbeofmostvaluetoabatementagencies

dToreviewsourcesoffundsforfurtheringactivities
ofpresentlyexistingoperationalresearchprojects
andneededprojectsandrecommendandfurtherthe
activitiesoftheseandotherworthwhileprojects

whichmeettheneedsof1throughactiveeffortstosee
thatfundsaremadeavailable

eToregularlysearchforreceiveandinterpretfor
useofcontrolprogramssuchprogressreports

publishedreportsorotherreportsasmaycometothecom
mitteeandtoprepareconcisememorandaincooperation
withorthroughtheBureauofVectorControlfordistribu
tingusefulresultsofoperationalresearchtoactivemos
quitoagencies
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2 Recommendations

aTheOperationalInvestigationsCommitteerecom
mendsthattheCaliforniaMosquitoControlAssoci
ationExecutiveCommitteeurgetheBureauofVec
torControloftheCaliforniaDepartmentofPub
licHealthtoallocatecertainsubventionfundsfor
thepurposeofcontinuingtheoperationalinvesti
gationsuponmosquitoesforFY195152according
tothefollowingschedule

1 ToandthroughtheSutterYubaMosquito
AbatementDistrictforcontinuationofinvesti

gationsofRiceFieldMosquitoes 890000

2 ToandthroughtheKernMosquitoAbatement
DistrictforcontinuationofInsecticideandmos

quitoResistanceInvestigations 610000

3 ToandthroughtheFresnoMosquitoAbate
mentDistrictforcontinuationoftheIrrigated
PastureMosquitoInvestigationswhichhavein
pastbeencarriedoninTurlock 920000

aAsanadjuncttotheaboveforembryologi
calandecologicalstudiesofmosquitoesin
cooperationwithCollegeofPacific80000

Total 2500000

bThatthefollowingresolutionbeadoptedbythe
CaliforniaMosquitoControlAssociationWhereas
theOperationalInvestigationsCommitteerepresents
theCaliforniaMosquitoControlAssociationincon
nectionwithcooperativestudiesdealingwiththe
biologyandecologyofCaliforniamosquitoesand
withtoxicantsfortheircontrolthiscommittee
wishestorecommendtotheExecutiveCommittee

oftheCaliforniaMosquitoControlAssociationto
wit

Thatreportsoftheseveralprojectsinwhichmem
berdistrictsareassociatedorwithwhichtheyco
operatebemadeavailabletoallmosquitoabatement
agenciesinCaliforniaasoralreportsatregular
meetingsofthevariousregionalforumsaswellas
thecommitteemeetingsofthisandothercommit
teesandaswrittenreportsasoftenasispossibleto
havesuchreportsavailablewithoutinterferingwith
theworkoftheprojectsAtthepresentweinclude
inthestudyprojectsthefollowing

1RiceFieldMosquitoesInvestigationsatSutter
Yuba

2IrrigatedPastureMosquitoInvestigationsat
Fresno

3ToxicologicalInvestigationsatBakersfield

4InsecticideResistanceInvestigationsfortheKern
Districtlikewise



cTheOperationalInvestigationsCommitteehereby
wishestoexpressitsdeepappreciationtothemany
mosquitocontrolagenciestheBureauofVector
ControlthePublicHealthServiceandotheragen
ciesandindividualswhohavesogenerouslygiven
oftheirtimeandsubstancetowardthefurtherance

oftheseinvestigationswherebywewillallgain
moreknowledgeofthehabitsandcontrolsapplied
tomosquitoesItisindeedgratifyingthatsuchan
excellent spirit ofcooperation has prevailed
throughouttheentirepersonnelofallpartiesin
volvedinthestudies

dItisthefurtherrecommendationofthiscommittee
thatwhentheCaliforniaMosquitoControlAssocia
tionbecomesanonprofitcorporationthatittake
thenecessarystepsandprocedurestoacquireown
ershipoftheoperationalinvestigationsequipment
andsupplieswhichhavebeenorwillbepurchased
bythedistrictsthroughthespecialsubventionfunds
allottedfortheseinvestigationsthesametobein
ventoriedandasystemofissueandcreditsbeestab
lishedsothatallinterestedpartiesmayhaveuseof
knowledgeofthevariousequipmentthatmaybe
availableforinvestigationalpurposes

Itisrecommendedbythiscommitteethatanequip
mentpoolonaninventorybasisbeestablished
bytheCaliforniaMosquitoControlAssociationin
orderthatallpersonsandoragenciesinvolvedin
operationalinvestigationsmaybeapprisedofwhat
kindandamountsofscientificequipmentsuitalbe
forresearchorfieldstudiesareseverallyownedby
themosquitocontrolagenciesintheStateofCali
forniaThiswouldgreatlyfacilitatetheoperations
ofcertainprojectsandcouldserveasnotonlya
cooperativeenterprisebutaneconomicalonealso

ThattheCaliforniaMosquitoControlAssociation
continuethiscommitteeasanactivestandingcom
mitteeofthisassociation

e

f

3 Conclusions

Allpersonsengagedinlongrangemosquitocontrol
activitieshavecometorealizethatbiologicalin
vestigationshavetheirplaceinthemosquitocon
trolprogramanditiswithaprogressiveoutlook
towardthefutureofmosquitocontrolinCalifornia
thatthesecooperativestudieshavebeenestablished
andthroughwhichitisbelievedthatgreatereffici
encyinCaliforniaMosquitoControlwillresult

Respectfullysubmitted
OPERATIONALINVESTIGATIONSCOMMITTEE

GEdwinWashburnChairman
TheodoreAarons

HerbertHerms
GordonSmith
EChesterRobinson
DCThurman

JohnShanafelt
WDonaldMurray
HarveyMagy
BasilMarkos
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MrPetersMrPresidentImovetheacceptanceofthis
CommitteesreportThiswassecondedbyMrDomecq
andpassedyunanimousvote

MrGrayMrChairmanthatCommitteereportincluded
arecommendationforaresolutionAsChairmanofthe

ResolutionsCommitteeIrequestthattheChairmanofthe
OperationalInvestigationsCommitteefurnishtheResolu
tionsCommitteewithacopyofthatresolution

MrKimballThatistrueMrWashburnwillplease
furnishtheResolutionsCommitteewithacopyofthesug
gestedresolutionIwillnowcallforthereportoftheCom
mitteeonIrrigationandWaterDevelopmentMrPortman
Chairman

REPORTOFTHECOMMITTEEON

IRRIGATIONANDDEVELOPMENTOFWATERRESOURCES

Itisrecognizedthatallprojectsandprogramsinvolving
theuseordisposalofwatermayproduceaquaticconditions
inwhichmosquitoesdevelopManyofthesemaybeavoided
orreducedbyadequateplanningAlsocarefulappraisalof
existingconditionscanleadtotheeliminationorreduction
ofthesemosquitosources

Thereisampleevidencethatconsultationbetweenthe
organizationsconcernedwithwaterprojectsandmosquito
abatementagenciesmayavoidthecreationorthecontinua
tionofmosquitoproductionandmayalsoobviatetheneces
sityforexpensiveabatementmeasureswhicharecostlyto
thetaxpayers

Thereforethiscommitteerecommendsthat

1 Allorganizationsandagenciesconcernedwiththe
developmentuseordisposalofwaterinCalifornia

abeinformedoftheimportanceofmosquitocontrol
inrelationtopublichealthandtheeconomyofCali
forniaandthelocationsnamesandaddressesof
themosquitoabatementagencies

bberequestedtoconsultwiththelocalmosquito
abatementagencieswhenplanningnewprojectsor
theextensionoralterationofexistingfacilitiesin
volvingtheuseordisposalofwaterinorderto
avoidorreducewaterconditionsinwhichmos

quitoesmaydevelop

2 TheCaliforniaMosquitoControlAssociationpro
videthisinformationtoandrequestthecooperation
ofthefollowingagencies

aFederalAgenciesboththroughtheRegionalDir
ectoroftheUSPublicHealthServiceanddirectly

bStateAgenciesboththroughtheStateHealthOffi
certotheGovernorofCaliforniaanddirectly

cStateOrganizationsdirectly

dLocalAgenciesandOrganizationsdirectlythrough
theassistanceofthelocalmosquitoabatement
agencies



3 Therequesttothevariousagenciesforcooperation
bedraftedintheformofaletterasfollows

TheCaliforniaMosquitoControlAsociationan
associationofmosquitoabatementdistrictotheragen
ciesandindividualsworkingtowardsthemorsteffec
tiveandeconomicalcontrolofmosquitoesinthe
StateofCaliforniarespectfullyrequestthecooperation
ofyour inminimizingmos

OrganizationorAgency

quitoproblems

Allprojectsandprogramsinvolvingtheuseordis
posalofwatermayproduceaquaticconditionsin
whichmosquitoesdevelopManyoftheseconditions
maybeavoidedorreducedbycarefulplanningAlso
carefulappraisalofexistingconditionscanleadtothe
eliminationorreductionofmosquitosources

Thereisampleevidencethatconsultationbetween
organizationsconcernedwithwaterproblemsmay
avoidthecreationorcontinuationofmosquitoproduc
tionandmayalsoobviatethenecessityforexpensive
abatementmeasureswhicharecostlytothetaxpayer

TheCaliforniaMosquitoControlAssociationre
commendsthatsuchrevieworcounselasmaybere
quiredbeobtainedfromthelocalmosquitoabatement
districtsthelocalhealthdepartmentsorifsuch
agenciesdonotexistintheareainvolvedtheBureau
ofVectorControlCaliforniaStateDepartmentof
PublicHealth

4 Attachedtotheaforementionedletterbe

aamapshowingthenamesandlocationsofthe
mosquitoabatementdistrictandagencies

balistofthenamesandaddressesofthemosquito
abatementdistrictsandagencies

candastatementofpertinentfactsemphasizingthe
importanceandnecessityofmosquitocontrolie
attached

5 ArequestbemadetotheCaliforniaStateDepart
mentofPublicHealthforastatementsimilarto
thestatementonaNationalWaterResources

PolicywhichwassubmittedtothePresidentsWa
terResourcesPolicyCommissionThisstatement
withafollowupcoverletterbesenttoeachagency

Inviewoftheeverincreasingneedofthemem
bersofthisassociationforobtainingthecooperation
oftheagenciesandorganizationsinvolvedinthe
useanddisposalofwaterthiscommitteeurgesthat
theserecommendationsbegivenapprovalandthat
thiscommitteebeaidedbythemembershipofthe
associationincarryingoutthisprojectalsothatthe
succeedingcommitteebechargedwithitscontinu
ation

Respectfullysubmittedbythe
CommitteeonIrrigationandDevelopmentof

WaterResources

RobertFPortmanChairman

EdgarASmith
WDonaldMurray
ThomasDMulhern

HarveyIMagy
GFMacLeod

WmJBuchanan
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B Mosquitoesarevectorsofsuchdangeroushumandis
casesasmalariaandencephalitisandarealsovectorsof
encephalitisinhorsesandheartwormindogs

C Ithasbeenestimatedbyonemosquitoabatement
agencythat90ofthemosquitobreedingsourceswithin
itsboundariesarecreatedbymanandthat70areasa
consequenceofagriculturalpractices

D There are about 6000000 acresof irrigated
landinCaliforniamanyhundredsofmilesofpoorly
gradedditchesofalltypesinnumerableseptictankscess
poolsborrowpitssumpssewerfarmsandotherplaces
wheremosquitoesareproducedintremendousnumbers

E Goodmosquitocontrolispracticallysynonomouswith
goodconservationagriculturalpracticeLandlevellingap
plicationofwatersothatitdoesnotremainonthesur
faceformorethanthreedaysdrainageofsuchtailwater
accumulationsasmayoccurandmaintenanceofheadgates
ditchbanksetctopreventleakageandseepagearebene
ficialtothefarmerandkeepmosquitoproductionatre
ducedlevels

F Manyoftheseothersourcesmaybepreventedorrem
ediedinsofarasmosquitoesareconcernedwithoutcausing
anydetractionfromanyothersources

G Fortythreemosquitoabatementdistrictsandanum
berofotherlocalagenciesareobligedtoexpendmorethan
2000000dollarsoftaxmoneyannuallytocontrolthese
insectsandtomakelifesafeandmorecomfortableforan

estimated5millionpeopleinCalifornia
H TheStateofCaliforniaDepartmentofPublicHealth
theUniversityofCaliforniatheUSPublicHealthSer
viceandothersrecognizetheimportanceoftheseactivities
andactivelysupportthem

ProceedingandPapersofthe18thAnnualCon
ferenceoftheCaliforniaMosquitoControlAssoci
ationp85DeWitt

MrEhmannMrPresidentImovetheadoptionofthe
reportoftheCommitteeonIrrigationandWaterDevelop
mentThiswassecondedbyDrMurrayandpassedby
unanimousvote

MrRobinsonWerethevariousrailroadsincludedin

thereport

MrPortmanThelistgivenisbriefbutitisproposed
thatwhenitisputinoperationthelocalmosquitoabate
mentdistrictsshallfurnishalishofthoseagenciestowhich
thisinformationandrequestofcooperationshouldgo

MrKimballWewillnowhavethereportoftheCom
mitteeonSurveyMethodsandEcologyWDonald
MurrayChairman

MOSQUITOFACTS

A Mosquitoesmusthavewaterinwhichtocompletetheir
developmenttothewingedpestsanddiseasevectorsso
familiartoallofus



SURVEYMETHODSANDECOLOGYCOMMITTEEREPORT

II

FOR1950

1 Thiscommitteereportsthecompletionofthemanu
scriptonTheSectionSurveyConoeptanditsinclusionin
theOperationsManualThecommitteeurgesthatallmos
quitoabatementdistrictsstudythismemorandumandincor
porateitsbasicconceptsintotheirprogramsinsofaras
applicable
2 TwoyearsagotheSurveyMethodsCommitteerecom
mendedacarefullyanalyzedplanforentomologicalsur
veystotheCaliforniaMosquitoControlAssociationThis
planwaspublishedintheProceedingsofthe17thAnnual
ConferenceoftheCaliforniaMosquitoControlAssociation
butinpartisisagainpresentedtoyouforreadyreference

1 SurveyAimsandValues
A Surveymethodstechniquesandequipment

shouldbestandardizedinsofarasispossible
withdueconsiderationforvaryingmosquito
controlconditionsthroughoutCaliforniaUse
ofinformationobtainedthroughsurveymethods
willbeaprimaryobjectiveasthisinformation
isessentialinorganizingthecontrolprogram

B Standardizationofsurveymethodswillactto
furtherstimulateascientificapproachtothe
problemsofmosquitoabatementandinthis
manneraidincontributingtotheeconomic
soundnessofcontroloperations
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TypesofSurveys

A InitialSurvey

1 ObjectiveTodeterminethemostefficient
andeconomicalmethodsthatcanbeem

ployedtoachievecontrol
2 FundamentalInformation

a Determinationofspeciesinthearea
b Relativeabundanceofvariousspecies
c Sourcesofvariousspecies
d Distributionoftheimportantpestand

vectorspecies

3 ProcedureConductaprogramofsystema
ticsamplingoflarvaeandadultsfromall
typesofsourcesthroughoutthesurveyarea
Thiswouldincludetheestablishingofa
seriesofrestingstationsthatcouldbe Larvae
maintainedthroughoutthefirstfullmos Adults
quitoseasonThefirstrecordsfromthese
stationscouldbeincorporatedintheinitial
surveydataThenumberofthesestations
requiredforadistrictcouldbedetermined
onthebasisofareaasfollowsAmini

mumoftenstationswouldberequiredfor
districtshavinganareaof500squaremiles
orlessdistrictshavinganareagreater
than500squaremileswouldaddone
stationforeachadditional50squaremiles

4 DescriptionofTerrain
a Thiswillrequirestudyofavailable

mapsandaerialphotographsAcer
tainamountofgrossmappingmaybe
necessary

b Considerationmustbegiventochang
ingconditionsbroughtaboutbyman
madealterations

5 Evaluationoftheeffectsofseasonal

changeinrelationtomosquitoproblems
6 Relativeimportanceofmosquitospecies

a Thismustbebasedonareasonable

knowledgeofecologyrelationshipof
amosquitototheenvironment

7 PersonnelRequirementsUnlesstheinitial
surveyisconductedinathoroughmanner
andthedataobtainedproperlyanalyzed
andinterpretedtheendresultsmaybe
entirelymisleadingItwasthereforerec
ommendedthatcompetentexperienced
professionalpersonnelwhohavea
thoroughworkingknowledgeofmosquito
ecologybeemployedtorenderthoseser
vicesSuchaservicemightbeobtained
eitheronapermanentoronaconsulting
basis

B RoutineSurveys
1 FirstSeasonofOperationWeeklycol

lectionsfromaseriesofpermanentadult
restingstationswillprobablybeneeded
foraperiodofoneyearonly

2 SecondSeasonofOperationBythebegin
ningofthesecondseasonadistrictshould
haveaprocedureestablishedwherebyre
cordsofallinspectionsshouldbekept
systematicallyThiswouldrequireroutine
LarvaeandadultinspectionsThesummary
ofdatacouldincludeinformationfrom

bitingrecordsadultrestingstationslight
trapsetcAsummaryofthesedatacould
bemadeapartoftheregularmonthlyre
portandrecordedasindicatedbelow

Numberof Numberof SpeciesinOrder
Inspections SamplesIdentified ofAbundance

Byusingthisprocedurethenumberof
permanentcollectingstationscouldbere
ducedItisbelievedtobedesirabletore

ducethenumberofpermanentcollecting
stationsaftertheinitialsurveyinthatitis
generallyrecognizedthatsuchrecordsdo
notrepresentatruestatisticalsamplingand
aredifficultifnotimpossibletointerpret
asanindextocontrolaccomplishment



a CollectionsLarvaeandadultsshould

becollectedbyforemenandinspectors
aspartoftheirroutineworkSpeci
mensshouldbesubmittedtothelabor

atoryaccompaniedbythefollowing
information

1 Collectorsname

2 Date

3 Locality

4 Typeofharbor
5 Approximatedensity

3 Mapping
a Sectionsurveymaps

ItwastheintentionoftheSurveyMethodsCommittee
thatthisplanshouldberecommendedbytheExecutive
CommitteetotheBureauofVectorControlandthatthe
BureauofVectorControlconsideritasamorevaluable

requirementthanthepresentgenerallydislikedrequirement
onadultcollectionstationsHowevertheplanwasnever
discussedbytheExecutiveCommitteeandwasneverpre
sentedbythemtotheBureauofVectorControl

ThepresentSurveyMethodsandEcologyCommitteere
commendsthattheCaliforniaMosquitoControlAssociation
asabodyformallyapprovetheplanaspresentedandsub
mitsaidplantotheBureauofVectorControlwitharecom
mendationthatitbeadoptedandincludedintheentomolo
gicalrequiremeitsofdistrictsrequestingsubvention

Manydistrictsarenowfollowingthisplanfortheirown
benefitsanditshouldnotbedifficultforalldistrictsinter
estedincarryingoutasoundprogramtoprepareandana
lyzeinformationinthemannerrecommendedintheplan
Itisunderstoodthattheadoptionofthisplanwillprobably
meanformostdistrictsareductionofthepermanentadult
collectingstationsasnowrequiredbytheBureauofVector
Controlandthedevelopmentofothersurveymethods
especiallylarvaerecordsonthebasisoftheSectionSurvey
Concept

WDMurrayChairman
CommitteeonSurveyandEcology
TheodoreAarons

TGRaley
EADavis
HowardGreenfield

JRWalker
DDGrant

DrMurrayIhavepreparedaResolutionrelatingto
thisreportwhichIbelievewillbebroughtupbytheReso
lutionsCommittee

MrPreussImoveacceptanceofthereportoftheSur
veyandEcologyCommitteeMotionsecondedbyCD
Grantandpassedbyunanimousvote

MrKimballThenextreportwillbefromthePublic
RelationsCommitteeRollandLHendersonChairman

MrRollandHendersonAfewdaysagoIturnedina
reportofourCommitteeandIforgotwhatIturnedin
HowevertheCommitteeduringthispastyearwiththeap
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provaloftheExecutiveCommitteetriedanideaofmonthly
newsreleasestothedistrictsofpertinentfactsandinfor
mationDuetocircumstancesbeyondthecontrolofthe
Committeewedidntgetthematerialintoyourhands
Howeveralmostamemberbymemberpollbelievesthatit
isanextremelygoodideaifitcanbedoneWhetherornot
itcanbedoneisaquestionHoweverIwillrecommendthe
continuationofthemonthlynewreleaseideatotheincom
ingPublicRelationsCommitteeYousawthemotionpic
tureashortwhileagorepresentingtheoperationsofthe
valleydistrictsThispicturewasstimulatedbyourCom
mitteeOpportunitywasgiventoallofthedistrictstopar
ticipateinthemakingofthatfilmWhoeverhadfilmwere
askedtosendittothePublicRelatonsCommitteesothat
theymightedititandtakethematerialthatwefeltcould
beusedinmakingafilmofgeneralinteresttoallmosquito
abatementdistrictsThedistrictsthatrespondedwerethe
districtsofthevalleyThefilmwasmadewiththeideathat
anydistrictoutsideofthevalleythatwishacopyofthe
filmatthesamepricethatwerepayingcouldhaveacopy
toeditthemselvesandincludeinitanyothermaterialof
theirownchoosingoftheirowndistrictactivityTheycould
thusmakeittheirownandpersonalizeittotheirown
district

ToGusAugustonofMaderagoesalotofcreditforhelp
ingusmakethatfilmHisabilitieswereusedhismenwere
usedandeventhoughhegripedanawfullotwestillgot
thefilmoutandpersonallyIthinkitsagoodfilmThe
filmisbeingdistributedbyafirminHollywoodwhichhas
madecopiesoftheoriginalforanyonewhoculdlikeitat
madecopiesoftheoriginalforanyonewhowouldlikeitat
ownusewewouldliketohaveyourorderassoonaspossi
blesothatwecangetbacktheoriginalfilmthatHolly
woodhasnowbecausetherearepiecesallovertheMadera
laboratorythathavetobeputbacktogetherandsenttothe
differentDistrictswhichoriginallyownedthem

ThepublicityontheConventionhasbeendonetosome
extentbythePublicRelationsCommitteeWehavesetup
aboothofexhibitsinthelobbyItwasstandingnexttoa
fellowandIsaidhaveyouseenourexhibitandhesaid
where andhewaslookingrightatitIhopeeveryone
willexamineit

HaroldGrayhastakentheresponsibilityoftheradio
releasesthataregoingtobemadeforlocalconsumption
BobPetershasconsentedtodigestthepapersofthemeet
ingandreleasethmtothenewspapersMissEstherHusman
oftheRiversideCountyHealthDepartmentPublicRlations
Divisionhasbeenagreathelpinnewspaperreleasesin
preparationforthisConvention

ThePublicRelationsCommitteecannottakeanycredit
fortheprintedprogramandthepublicitymaterialsentyou
priortothemeetingTheOrangeCountyMosquitoAbate
mentDistricthasitsownprintshopandJohnShanafeltis
responsibleforsavingtheAssociationconsiderablemoney
andproducingthefinelyprintedprogramandotherpub
licityyouhavebeengivensoImgoingtogivethecredit
forallofthismaterialtoJackKimballandhecanpassit
outwhereverhewishes

MrWashburnImovethereportofthePublicRelations
CommitteebeacceptedSecondedbyDrTinkhamand
passedbyunanimousvote



MrKimballWewillnowhavehereportoftheLegis
lativeCommitteeChesterRobinsonChairman

MrRobinsonTheLegislativeCommitteeoftheCali
forniaControlAssociationwishestoreportthatalllegis
lationproposedbythememberdistrictshasbeenpresented
totheStateLegislatureAssemblymanRalphBrownof
StanislausCountyhaspresentedthefollowingAssembly
BillstotheStateLegislature

BillNo296anacttoamendSection2248oftheHealth
andSafetyCodeThisBillincreasesfrom500to1000
theallowanceforBoardmembersexpensesforBoardof
Trusteesmeetings

BillNo297anacttoamendSection6506ofthe
VehicleCodeThisBillistheonepermittingtheuseofred
lightsonvehiclesforaerosolpurposes

BillNo298anacttoamendSection2206oftheHealth

andSafetyCodeThisistheBilltoextendto1953exemp
tionoftheprovisionsoftheDistrictInvestigationActWe
donotrecommendpassageofthisBillunlessBill299can
notbepassed

BillNo299anacttoamendSection2206oftheHealth
andSafetyCodeThisBilleliminatesmosquitoabatement
districtsfromtheprovisionsoftheAct

Fromourinvestigationwedonotanticipateanydifficulty
intepassageoftheseBillsbutrecommendthatmember
diucrctscontacttheirStateAssemblymenandSenatorsre
gtJingtheiractivesupportinthepassageoftheseBills
LicitBillshavebeenunanimouslyapprovedbytheExe
cutiveCommitteeandwerecommendthattheAssociation
endotheirpassage

Respectfullysubmitted

EChesterRobinsonChairman
LegislativeCommittee

HaroldFGray
ThomasMSperbeck
EdwardDDavis

MrRobinsonMrPresidentImovethatthere
portoftheLegislativeCommitteebeacceptedThismo
tionwassecondedbyMrDomecqandpassedbyunanimous
vote

MrKimballInowaskMrGraytoreportonthe
WilliamBHermsAward

MrGrayWeherebyreportfortheCommitteeonthe
WilliamBHermsawardfor1950

Thesumof3500wasmadeavailabletotheBerkeley
ContraCostaAreaCounciloftheBoyScoutsofAmerica
toassistoneormoreBoyScoutstoattendsummercamp
OntheadviceoftheScoutExecutiveMrVictorLindblad
ScoutsDongChanandRonaldHiranomembersofTroop
11attheCaliforniaSchoolfortheDeafinBerkeleywere
helpedtoattendCampWolfborointhehighSierrasonthe
StanislausRaverfortwoweeksBothboysaredeafand
dumbTheChairmanofthisCommitteehasexaminedboth
boysforthePublicHealthMeritBadgeintheBoyScoutsof
AmericaandcanassurethemembersofthisAssociation
thatthechoicewaswelldeserved
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YourCommittee

madeavailabletoit

Richard

Harold

recommendsthatasimilaramountbe

forthispurposein1951
Respectfullysubmitted

FPeters

FGrayChairman

MrGrayMrPresidentImovetheacceptanceofthe
reportoftheCommitteeontheWBHermsAwardThe
motionwassecondedbyMrCoburnandpassedbyunani
mousvote

MrKimballIwillalsoaskMrGraytoreportasco
ordinatoronMosquitoControlTrainingforMilitaryPer
sonnel

MrGrayChiefMitchellandChiefEsteswhoarepart
oftheteachingstaffattheEnviromentalSanitationTrain
ingUnitatOakKnollUSNavalHospitalinOakland
areattendingthisConventionThisafternoontheydonot
happentobepresentbuttheywereherethismorningand
willbeheretonightandtomorrowIwouldlikeverymuch
tohaveyougetacquaintedwiththemasfromtimetotime
differentdistrictswillberequestedtoassistinthisNavy
trainingprogramThefollowingisthereportoftheunder
signedfor1950asCoordinatoronMosquitoControl
TrainingforMilitaryPersonnel

LettersofferingtheservicesofthisAssociationforthe
purposeofgivingfieldtraininginmosquitocontrol
methodshavebeensenttothemedicalofficersinchargeof
the11thand12thNavalDistrictsandtothe6thArmy
Repliesofappreciationhavebeenreceivedfromeach

Inadditionwehavebeenindirectpersonalcommuni
cationwiththChiefofPreventiveMedicineSurgeonGen
eralsOfficeNavyDepartmentWashingtonDCand
havebeenadvisingtheEnviromentalSanitationTraining
UnitnowbeingconductedattheUSNavalHospitalin
OaklandCaliforniaOnegroupofnineteenenlistedmeta
fromtheUnitreceivedfieldtrainingonFebruary21stin
theAlamedaCountyMosquitoAbatementDistrictandthe
useofcertainotherdistrictsforthispurposeisbeingcon
sidered

NocontacthasasyetbeenmadewiththeUSAirForce
butwillbeattemptedlater

Respectfullysubmitted
HaroldFGray

MrGrayImovetheacceptanceofthereportMrPresi
dentThismotionwassecondedbyMrPreussandpassed
byunanimousvote

MrKimballIthinkyouarefamiliarwiththeReportof
theAssociationsWaysandMeansCommitteecopiesof
whichhavebeensenttoalldistrictsEdSmithisChairman
andwillcarryonfromhere

MrSmithTheWaysandMeansCommitteehaspre
paredandsubmittedtoallMembersoftheCaliforniaMos
quitoControlAssociationProposedArticlesofIncorpora
tionfortheCaliforniaMosquitoControlAssociation

AttheCaliforniaMosquitoControlAssociationsExecu
tiveCommitteeMeetingofJanuary10th1951atOakland
CaliforniatheCommitteeunanimouslyacceptedthepro
posaloftheWaysandMeansCommitteetosubmitthepro
posedArticlesofIncorporationtoarollcallvoteofthe
entireAssociationattheAnnualBusinessSessionofthe
AssociationMarch121951atRiversideCalifornia



TheWaysandMeansCommitteewishestopropose
adoptionoftheproposedArticlesofIncorporationbythe
CaliforniaMosquitoControlAssociation

Respectfullysubmitted
WaysandMeansCommittee
EdgarASmithChairman
TGRaley
TheodoreAarons

MrSmithInordertoputthisbeforethemeetingI
movetheadoptionoftheArticlesofIncorporationforthe
CaliforniaMosquitoControlAssociationAfterdiscussion
thismotionwasamendedtoapprovetheproposedArticles
ofIncorporationanddirecttheExecutiveCommitteetopro
ceedtoincorporatetheAssociationThisamendedmotion
wassecondedbyMrRaley

MrKimballIsthereanydiscussionbeforewehavea
rollcallvote

MrCoburnUndertheproposedArticlesofIncorpora
tionapparentlytheBoardofDirectorscansignnotesbuy
propertyandincurvariousobligationsWiththisunlimited
powerIwonderwhetheranyManageroranyBoardof
Trusteesisgoingtoputhimselfintothepositionofbeing
obligatedtopayforsuchactionsoftheBoardofDirectors
oftheAssociationforifyouincuranobligationsomeone
hasgottopayitWhatlimitationsarethereonthepowerof
theBoardofDirectorstoincurdebtsfortheDistricttopay

MrKimballIthinkthatsagoodquestionandits
worthtakingtimetoexplain

MrSmithOneoftheimportantreasonsforincorpora
tingatthepresenttimeisthateachindividualdistrictis
probablyliabletothefullextentofitsresourcesfortheac
tionsoftheCaliforniaMosquitoControlAssociationUn
derincorporationonlytheAssociationitselfwouldbeliable
andnottheindividualdistrictsTheAssociationwouldbe

liableonlytotheextentofthatamountintheAssociation
treasuryDoesthatansweryourquettion

MrCoburnThatiswelltakenItitsthatwayIwill
beperfectlywillingInotherwordsatpresentwedbere
sponsibleforthe2300wenowhaveintheTreasury

MrSmithTheseArticlesofIncorporationweredrawn
upbyourattorneyMrWintonwhowasontheprogram
thismorningHewentintothematterverythoroughlyHe
hasincoropratedIthinkaboutthirtyfivenonprofitorgani
zationsinheMercedareathelastcoupleofyearssohehas
hadconsiderableexperienceindrawingupthistypeof
Articles

MrJonesAquestionthatbotherssomeoftheBoards
iswhethertheExecutiveCommitteeoftheAssociationis

actuallygoingtogooutandborrowmoneyanddoalotof
thesethingsthatarestatedintheproposedArticlesofIn
corporationThatsthequestionthatcameupatourBoard
andwehadtheArticlesofIncorporationandthepropsed
ConstitutionandByLawsturnedovertotheDistrictAt
torneyandhisopinionwasthatourdistrictwasonlyliable
fortheamountoftheduesasstatedintheConstitutionand

ByLawsunderthepresentsetupandtheywouldntbecome
liableforanyothermoneyoranyotherthingsunlessthey
acceptedsuchliability
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MrSmithThequestionappearstobewhetherthefact
thattheseArticlesofIncorporationmakealotofgeneral
statementsaboutthingsthattheCaliforniaMosquitoCon
trolAssociationcandomeansthattheCaliforniaMosquito
ControlAssociationwillbedoingthemOurattorneyex
plainsthattheArticlesofIncorporationshouldbeagen
eralstatementgivinganorganizationasmuchleewayas
possiblebecauseitispermanentIfatanytimeyouchange
yourArticlesofIncorporationitsgoingthroughalong
involvedprocedureanditsquiteabitofredtapebecause
thisecomesapermanentdocumentfiledwiththeStateof
CaliforniaTheConstitutionandByLawsontheother
handarespecificstatementsofthingsthattheAssociation
nowauthorizesitselftodoandthesecanbechangedatthe
willoftheAssociationitselfbyamendmentoftheConsti
tutionandByLaws

MrJonesIftheproposedArticlesofIncorporationare
adoptedwilltheConstitutionandByLawswhichtemporar
ilyarebeingusedconstitutetheByLawsthatwillaccom
panytheArticlesofIncorporation

MrSmithTheArticlesofIncorporationassuchdonot
affecttheConstitutionandByLawsexcepttorequirethat
weestablishByLawstogoverntheAssociationIthinkthat
thereareafewminorchangesinwordingthatshouldbe
madeintheConstitutionandByLawsifwedoincorporate
andIbelieveMrGrayhassomeamendmentsready

MrJonesIunderstandthatifyouhaveArticlesof
Incorporationthattheyareanenablingactandyoualso
havetohaveasetofByLawswhichlimitandgovernthe
operationsoftheAssociationundertheArticlesforIncor
porationSuchByLawswouldhavetomatchtheArticles
ofIncorporation

MrSmithWithafewminorchangesinwordingtheres
nothingintheConstitutionorByLawsthatconflictwith
theArticlesofIncorporationIfwedoincorporatewehave
tochangethenameoftheExecutiveCommitteetothe
BoardofDirectorsThatsoneoftheminorchangesand
thereareacoupleofothersofthattype

MrCoburnIwonderifIcangetmyoriginalquestion
answeredastoaDistrictsliability

MrSmithPerhapsthepointthatyoubroughtuporigin
allyisthebestexplanationtherethatunderthepresentsetup
eachCorporateMemberisindividuallyliableincaseofany
lawsuitorincaseofanylitigationYoumayrecallthatin
oneoftheCommitteereportsitwasrecommendedthatthe
Associationbecometheownerandcustodianofcertain

piecesofpropertyforexperimentalpurposesWithoutbe
ingalegalentitywewouldntbeabletoholdtitletothat
propertyIncorporationwouldenablethattypeofactivity
ItissimplyaprotectionIncorporationisnotessentialbut
itisaprotectiontoeachindividualdistrict

MrGrayForMrCoburnsinformationourDistrict
Attorneyisoftheopinionthatthereisdoubtwhethera
mosquitoabatementdistrictcancontractwithanunincor
poratedvoluntaryassociationSolongasataxpayerdoesnt
raisethequestionweareprobablysafetopayduestothis
unincorporatedAssociationbutiftherewereasuccessful
taxpayerssuityoumighthavetopaybackintotheCounty
TreasuryallthemoniespaidouttotheAssociation



MrCoburnThisbringsuponeofthepointsthatthe
attorneybroughtouthereWemakingacontractforan
unlimitedperiodoftime

MrSmithNoitsonayearlybasisEachindividualdis
trictcontractswiththeAssociationonayearlybasisonly
Incorporationdoesntchangethat

MrWashburnIdontthinkitstheintentoftheExe

cutiveCommitteeatthisdateoratanyfuturedatetoobli
gatetheAssociationtounlimitedexpenditures

MrKimballWehaveamotiontoinstructtheExecu

tiveCommitteetoproceedwithincorporationandthiswill
beonarollcallvote

MrAaronsWillthedesignatedrepresentativesanswer
yesornowhenthenameoftheDistrictiscalled

DISTRICT VOTE

Anderson

Redding

PineGrove

Merced

Hanford

SutterYuba

Delta

LosMolinos

Consolidated

Turlock

Madera

OrangeCounty

CityofLesAngels

Corcoran

Durham

ButteCounty

Fresno

Tulare

EastSide

AlamedaCounty
ContraCosta

Solano

Marin

Pulgas

ThreeCities

Abstained

Yes

Abstained

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NSJoaquinCountyYes
Coachella Abstained

REPRESENTATIVE

JDWillis

JDWillis

JDWillis

EASmith

JHBrawley

TMSperbeck

WDMurray

GDHaynes

TGRaley

JDomecq

GFAuguston

JHKimball
NREhmann

LSHaile

WmBollerud

RFPortman

EDavis

RLHenderson

ECRobinson

HFGray

ECampbell

HCPangburn

GPJones

DGrant

DGrant

RobertPeters

DrTinkham
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MrAaronsMrChairmanthevoteis24yes3astain
ingandnodissentingvotes

MrKimballIbelievethatsanunanimousvoteThere

foretheExecutiveCommitteeisdirectedtoproceedwith
incorporationoftheAssociationIwillnowcallforthe
ConstitutionRevision MembershipCommitteeReport
EdWashburnChairman

MrWashburnAtthelastannualconferencetheCon
stitutionRevision MembershipCommitteewasinstructed
togoovertheConstitutionandByLawstobringthemup
todateandmakeanycorrectionsthatwereneededThatwe
havedoneWenettwiceonceonMarch121950and
againwithExecutiveCommitteeatameetingonJanuary
10AtthelastmeetingonJanuary10itwastheopinionof
theExecutiveCommitteethatthisCommitteecompletelyre
viseconsolidateandshortentheConstitutionandByLaws
astheystoodOnFebruary9youweresentcopiesofthe
newproposedConstitutionandByLawsasonecomplete
unitnottwoseparatedocumentsItrustyouhadtimeto
considertheseTherearenomajorchangesovertheold
ConstitutionandByLawsunderwhichweareoperating
underthepresenttimeThisisthefirstyearyoumayre
memberthatwehaveoperatedunderaConstitutionand
ByLawsImovethatthenewConstitutionandByLawsas
aconsolidatedunitbeadoptedatthisannualconference

MrKimballBeforeweputthatmotionweshouldhave
amotiontoaccepttheCommitteereportMotionby
WashburnsecondedbyPreussandpassedbyunanimous
vote

MrWashburnInowmovethatweadopttheproposed
ConstitutionandByLawsasaconsolidatedunitMotion
secondedbyDrGrant

MrGrayBeforeyouputthatmotiontovoteMrPresi
dentIwouldliketomakecertainremarksandsuggestions

TheproposedConstitutionandByLawsweredrawnup
primarilyforanunincorporatedAssociationMrMoroni
andotherattorneyshaveofferedsomesuggestionsasto
themOneisthatanincorporatedassociationnormallyhasa
BoardofDirectorsandtheExecutiveCommitteeisaman
agementfragmentoftheBoardofDirectorsThereforeit
wouldbedesirableintheseByLawstochangethewords
ExecutiveCommitteetoBoardofDirectors Wealso

findthatthereisnoprovisioninSection2ofArticleVfor
thecontrolbytheBoardofDirectorsofapplicationsfor
membershipinallclassificationsandasectionshouldbe
addedcoveringthatTheArticleVIIIconcerningfinancial
responsibilityisofdubiouslegalityforanincorporatedas
sociationTocoverthesepointsIhavepreparedthefollow
ingsubstitutemotionwhichIwillpresentforyourconsid
eration

ItismovedthatthepreliminarycopyoftheConstitu
tionandByLawsoftheCaliforniaMosquitoControlAssoc
iationaspreparedbytheCommitteeonConstitutionRe
visionandMembershipGEdwinWashburnChairman
whichhasbeenpresentedtotheExecutiveCommitteeofthis
Associationandisnowbeforethisannualmeetingofthe
CaliforniaMosquitoControlAssociationforadoptionbe
amendedasfollowspriortoadoption



1Thatwhereeverinthepreliminarycopytheword
Constitionappearsitshallbestrickenoutandin
particularasfollows
aOnpage1line1inthetitlestrikeoutCons

titutionand

bOnpage7line4strikeoutthewordsConsti
tutionand

cOnpage13line15strikeoutThisConstitu
tionandsubstituteTheByLaws

dOnpage14line3strikeoutConstitution
and

eOnpage14line6strikeoutthisConstitution
and andinsertthese

2Thatwhereverinthepreliminarycopythewords
ExecutiveCommitteeappearthewordsBoardof
Directorsshallbesubstitutedthereforandparticu
larlyasfollows

Onpage3lines391118and21
Onpage4lines4671011151718and
21

cOnpage5lines566101215161823
and27

dOnpage5line9strikeoutthewordsExecu
tiveCommitteeDutiesandinsertthewords

DutiesoftheBoardofDirectors

Onpage5lines20and21strikeoutthewords
CommitteeandinsertthewordsBoardof

Directors

fOnpage6lines3and89
gOnPage7line19
hOnpage8lines910
iOnpage9lines158913and17
jOnpage10lines15and20
kOnpage12lines1279and1314
1Onpage13lines2021

a
b

e

3Thatonpage7afterline15insertthefollowing
subsectiontobedesignatedsubsectionKinsec
tion2ofArticleV

kToacceptorrejectapplicationsformember
shipinallclasificationsofmembershipinthisAs
sociationexceptHonoraryMembershipandto
prescriberulesandprocedureinrelationthereto

4Onpage10ArticleVIIIlines2to7inclusiveafter
thewordsSection1strikeoutallthewordsinlines

2to7inclusiveandsubstitutethereforthefollowing
TheBoardofDirectorsshallrequireabondcover

ingfinancialresponsibilityoftheSecretaryTreas
urerandmayrequiresimilarbondsofotherofficers
oremployeesoftheAssociationTheBoardof
Directorsmayalsoprovideforsuitablegeneral
liabilityinsuranceThepremiumsonsuchbondsor
insuranceshallbepaidbytheAssociation

Iofferthisamendmentinwrittenformandsubmitwith

itacopyoftheoriginalByLawswiththesechangesshown
directlyonthemImovetheadoptionofthesubstitutemo
tionSecondedbyMrWashburn
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MrKimballYouhaveheardthesubstitutemotionby
MrGraysecondedbyMrWashburntoamendtheBy
LawsasspecifiedIsthereanydiscussiononMrGrays
proposalAllinfavorAyeOpposedNone

Thenextmotionwehavebeforethehouseistheadop
tionoftheseproposedByLawsasamendedTheballotwill
beonrollcall

MrBollerudIwouldliketohaveyoureadwhatthe
provisionsarefornominatingOfficersunderthereByLaws

MrKimballMrSecretarywillyoureadthesectionin
question

MrAaronsArticleVI ElectionandNominationof
OfficersSection1Atleast60dayspriortotheannual
meetingofthisAssociationthePresidentshallappoint
subjecttoapprovalbytheBoardofDirectorsaNominating
Committeeconsistingofdesignatedrepresentativeoffive
5CorporateMembersofthisAssociationSection2The
NominatingCommitteeshalldetermineitsnomineesforthe
electiveofficesofthisAssociationexceptRegionalRepre
sentativesItshallten10dayspriortotheAnnualMeet
ingsendtoeachmemeragencythroughtheSecretaryof
thisAssociationthnamesofthenomineesselectedItshall
alsoreceivebeforethebeginningofthesecondsessionof
theAnnualMeetingnominationsmadeinwritingand
signedbynotlessthanthree3RepresentativesofCor
porateMembersforanyelectiveofficeinthisAssociation
Nominationsmaynotbemadeinanyothermanner

MrBollerudIfeelthatinanorganizationofthistype
oralmostanyothertypenoeligiblepersonshouldbebarred
fromrunningforanyofficeThereforeIfeelthatthese
restrictionsuponnominationsareoutofplaceinanorgani
zationthatpretendstobedemocraticIfeelthereshouldbe
provisionherefornominationsfromtheflooratanytime
thatweelectOfficersThereforeImovetoamendsothat
weremovethewordsNominationsmaynotbemadein
anyothermannerandstatethatnominationsmaybemade
fromtheflooratthetimeofelectionThismotionwas
secondedbyDrTinkham

MrKimballIsthereanydiscussionbeforewehavea
voicevoteAllinfavorAyeOpposedNo

MrGrayArollcallvoteappearstobedesirable

MrKimballArollcallvotehasbeenrequestedwell
asktheSecretarytocalltherollontheproposedamend
ment

MrBollerudMrChairmanIamsatisfiedfromthe
soundsthatmymotionwasdefeatedTheresnoneedtocall
theroll

MrKimballIfthatissatisfactorytotherestwewill
declarethemotionlost

MrGrayMrPresidentfortheinformationofMr
BollerudmayIsuggestthatatthenextannualmeetinghe
bringupamotiontoamendalongthelineshesuggestsBut
letusproceednowwithouttoomanydifficultiesingetting
theseByLawsinoperation



MrKimballIftheresnofurtherdiscussionwellput
themotiontoaccepttheproposedConstitutionasamended
TheSecretarywillcalltheroll

CorporateMember
Anderson

Redding

PineGrove

Merced

Hanford

SutterYuba

Delta

LosMolinos

Consolidated

Turlock

Madera

OrangeCounty

CityofLosAngeles
Codcoran

Durham

ButteCo

Fresno

Tulare

EastSide

AlamedaCounty

ContraCosta

Solano

Marin

Pulgas

ThreeCities

Matadero

WestSide

Coachella

KernCo

Vote

Yes

Yes

Abstained

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Abstained

NoSanJoaquinCoYes
Yes

Yes

Representative

JDWillis

JDWillis

J11Willis

EASmith

JHBrawley

TMSperbeck

WDMurray

JDWillis

TGRaley

JDomecq

GFAuguston

JHKimball
NREhmann

LSHaile

WmBollerud

RFPortman

EDavis

RLHenderson

ECRobinson

HaroldFGray

ECampbell

HCPangburn

GPJones

D

D

D

Grant

Grant

Grant

RHCoburn

RHPeters

CTinkham

AFGeib

MrKimballThemotionhasbeencarriedbyavoteof
28ayes2abstainingandnonoesWenowhaveournew
revisedByLawsineffectasfollows
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BYLAWSOFTHE

CALIFORNIAMOSQUITOCONTROLASSOCIATION

ARTICLEINAME

Section1Thisassociationofmosquitocontrolagenciesin
CaliforniashallbeknownastheCALIFORNIAMOS

QUITOCONTROLASSOCIATION

ARTICLEIIPURPOSES

Theobjectsandpurposesofthisassociationshallbeto
promotecooperationamongthosedirectlyandindirectly
concernedwithandinterestedinmosquitocontrolandre
latedworkthedevelopmentofimprovedmethodsand
techniquestomosquitocontrolandthedisseminationof
informationinrelationtheretoandtheadvancementof
mosquitocontrolintheStateofCaliforniaandelsewhere

ARTICLEIIIMEMBERSHIP

Section1Membershipinthisassociationshallconsistof
fourclassesCorporateMembersAssociateMembersSus
tainingMembersandHonoraryMembers

Section2CorporateMembersshallbeMosquitoAbatement
DistrictsPestAbatementDistrictsconcernedprincipally
withmosquitoabatementandotherlocalgovernmental
agenciesdirectlyengagedinmosquitoabatementintheState
ofCaliforniaEachCorporateMemberagencyshallhave
onevotetobecastbyitsdesignatedrepresentative
Section3AssociateMembersshallbeindividualsagencies
orotheroganizationsinterestedinorconcernedwithmos
quitoabatementAssociateMembersshallhavenovotein
thisAssociation

Section4SustainingMembersshallbethoseindividuals
andororganizationswhodesiretocontributetothefur
theranceofmosquitocontrolthroughthisAssociationSus
tainingMembershavenovoteinthisAssociation

Section5Anyindividualwhohasperformedsomeout
standingserviceintheinterestofmosquitoabatementin
theStateofCaliforniaorelsewhereshallbeeligiblefor
electiontohonorarymembershipuponrecommendationof
three3ormoreAssociateorCorporateMembersAfter
atleastten10daysnoticeinwritingtoallCorporate
Memberssuchrecommendationshallbepresentedatthe
annualmeetingoftheAssociationandsuchindividualbe
comeanHonoraryMembersoftheAssociationuponelec
tionbyatwothirdsmajorityvoteoftheRepresentativesof
CorporateMembersHonoraryMembersassuchshallhave
novoteinthisAssociation

Section6AtallmeetingsofthisAssociationallmembers
oftheAssociationirrespectiveoftypeofmembershipshall
bepermittedtotakepartinthediscussionsandproceedings

ARTICLEIV OFFICERSANDTHEIRDUTIES

Section1TheofficersofthisAssociationshallbeaPresi

dentaVicePresidentaSecretaryTreasurerandthemem
bersoftheBoardofDirectorsAtthetimeoftheirnomin

ationandelectioneachofficershallbeeitheramemberof

agoverningboardofaCorporateMemberoradesignated
RepresentativeofaCorporateMember

Section2ThePresidentshallpresideatallmeetingsofthis



Associationannualandspecialandatallmeetingsofthe
BoardofDirectorsHeshallmaintainandexercisegeneral
supervisionovertheaffairsoftheAssociationsubjecttothe
authorityoftheBoardofDirectorsandshalldischargesuch
otherdutiesasusuallypertaintotheofficeofPresident
Section3TheVicePresidentshallexercisethepowersand
performthedutiesofthePresidentintheabsenceordis
abilityofthePresidentorincaseofavacancyintheoffice
ofPresidentHeshallalsoperforemsuchdutiesasmaybe
assignedtohimbytheBoardofDirectors

Section4TheSecretaryTreasurershallkeepfullandcor
rectminutesofallmeetingsofthisAssociationandofthe
BoardofDirectorsHeshallberesponsibleforthemainten
anceofallmembershiprecordsconductthecorrespondence
ofthisAssociationandissueallnoticesofmeetingsHe
shallcollectandreceiptforallduescontractualpayments
assessmentsandotherincomeHeshalldepositpromptlyall
fundsofthisAssociationinsuchdepositariesasshallbeap
provedanddesignatedbytheBoardofDirectorsChecks
inpaymentofobligationsofthisAssociationshallbesigned
bytheSecretaryTreasurerHeshallunderthedirectionof
theBoardofDirectorspayallbillsofthisAssociationand
makesuchotherdisbursementsasarenecessaryandinci
dentaltotheoperationsoftheAssociationHeshallatthe
annualmeetingofthisAssociationandifdirectedbythe
BoardofDirectorsatspecialmeetingsmakefullandtrue
reportofthefinancialconditionofthisAssociationHe
shallperformsuchotherdutiesasareusuallyincidenttothe
officeofSecretaryTreasurerandasmaybeasignedtohim
bytheBoardofDirectorsHeshallreceivesuchcompensa
tionandemploysuchassistanceasshallbeauthorizedby
theBoardofDirectorsTheSecretaryTreasurerwiththe
approvaloftheBoardofDirectorsandwiththeassistance
ofthePublicationsCommitteeshallpublishanddistribute
theproceedingsandotherpublicationsofthisAssociation
Section5TheBoardofDirectorsshallconsistofathe
PresidentVicePresidentandSecretaryTreasurerofthis
AssociationbtheimmediatepastPresidentofthisAssoc
iationconememberofagoverningboardofaCorpor
ateMemberdaTrusteeoremployeeofaCoroprate
Membershallbeelectedtorepresenteachofthegeograph
icalregionsoftheStateofCaliforniaasfollowsSacramen
toValleyRegionSanFranciscoBayAreaandCoastCoun
tiesRegionSanJoaquinValleyRegionandSouthern
CaliforniaRegionTheboundariesoftheseregionsshall
beprescribedbytheBoardofDirectorsSuchregionalmem
bersoftheBoardofDirectorsshallbeelectedasprescribed
inArticleVISectionhereof

ARTICLEVDUTIESOFTHEBOARDOFDIRECTORS

Section1TheBoardofDirectorsshallmeetuponthecall
ofthePresidentoruponrequestinwritingofthree3
ormoremembersoftheBoardofDirectorsdirectedinwrit

ingtotheSecretaryTreasurerAtleastten10daysprior
noticeinwritingshallbegivenbytheSecretaryTreasurer
toallmembersoftheBoardofDirectorsastoanymeetings
oftheBoardofDirectorsthetimeandplaceofsuchmeet
ingsshallbedesignatedbythePresidentNotlessthan
5membersoftheBoardofDirectorsshallconstitutea
quorumforthetransactionofbusinessandactionbythe
BoardofDirectorsshallbeuponthevoteofamajorityof
thosememberspresentatanymeetingoftheBoardofDi
rectorsatwhichaquorumispresent

31

Section2TheBoardofDirectorsshallmanagetheaffairs
ofthisAssociationandshallhavepower
atofillanyvacancyamongtheofficersofthisAssoci

ationincludingthemembershipoftheBoardof
Directors

btoappointoremployanExecutiveSecretaryofthis
AssociationwithdutiestobedefinedbyheBoardof
Directors

ctoappointaPublicationsCommitteeofnotmore
thanfive5toassembleeditandcausetobepub
lishedtheproceedingsoftheannualmeetingofthis
Associationandofsuchspecialmeetingsasthe
BoardofDirectorsshalldirect

dtoappointanAuditingCommitteeofthree3who
shallaudittheaccountsofthisAssociationandre

portthereonattheannualmeetingofthisAssocia
tion

etoappointaProgramCommitteeofnotlessthan
three3foreachannualmeetingandforanyspecial
meetingsTheSecretaryTreasurershallbeexofficio
amemberofanyProgramCommittee
ftoappointsuchothercommitteesasitmaydeemto

benecessaryorusefulinconductingthebusinessof
theAssociation

gtoprescribethedutiesofofficersofthisAssociation
nototherwiseprescribedinthebylawsofthisAssoci
ation

htoprescriberulesandregulationsfortheconductof
theaffairsofthisAssociationasarenotinconsistent
withtheprovisionsoftheByLawsofthisAssocia
tion

itoprescribetheboundariesofthegeographicalre
gionsoftheStatetowitSacramentoValleyRegion
SanFranciscoBayAreaandCoastCountiesRegion
SanJoaquinValleyRegionandSouthernCalifornia
Region

jtodeterminethenumberandpriceofeachpubli
cationwhichshallbedistribuatedtothevariousmem

bersofthisAssociationandtootherstoapprovelists
ofnonmemberswhomayreceivepublicationswith
outcharge

ktoacceptorrejectapplicationsformembershipin
thisAssociationexceptHonoraryMembershipand
toprescriberulesandprocedureinrelationthereto

ARTICLEVINOMINATIONANDELECTIONOFOFFICERS

Section1Atleast60dayspriortotheannualmeetingof
thisAssociationthePresidentshallappointsubjecttoap
provalbytheBoardofDirectorsaNominatingCommittee
consistingofdesignatedrepresentativesoffive5Cor
porateMembersofthisAssociation

Section2TheNominatingCommitteeshalldetermineits
nomineesfortheelectiveofficersofthisAssociationexcept
RegionalRepresentativesItshallten10dayspriorto
theAnnualMeetingsendtoeachmemberagencythrough
theSecretaryofthisAssociationthenamesofthenominees
selectedItshallalsoreceivebeforethebeginningofthe
secondsessionoftheAnnualMeetingnominationsmade
inwritingandsignedbynotlessthanthree3Represen
tativesofCorporateMembersforanyelectiveofficeinthis



AssociationNominationsmaynotbemadeinanyother
manner

Section3RegionalrepresentativesontheBoardofDirec
torsshallbeelectedonefromeachgeographicalregionby
aquorumofdesignatedrepresentativesoftheCorporate
Membersineachregionpriortoorbeforetheconclusion
oftheannualmeetingofthisAssociation
Section4OfficersoftheAssociationshallbeelectedatthe

annualmeetingofthisAssociationandshallserveuntil
thenextannualmeetingfollowingtheirelectionoruntilthe
electionoftheirsuccessors

ARTICLEVIIMEETINGS

Section1ThereshallbeanannualmeetingofthisAssocia
tionfortheelectionofofficersthepresentationofpapers
anddiscussionsonmosquitoabatementandrelatedsubjects
andsuchotherbusinessasmayproperlybebroughtbefore
itSuchmeetingsshallbeheldatsuchtimesandplacesas
theBoardofDirectorsshallprescribeAtleastthirty30
dayspriornoticeinwritingshallbegivenastothetime
andplaceoftheannualmeetings
Section2SpecialmeetingsoftheAssociationmaybeheld
wherevertheBoardofDirectorsdeemssuchmeetingsneces
saryorwheneverfive5ormoreCorporateMembers
shallmakeawrittenrequestthereofpresentedtotheSec
retaryTreasurerSuchrequstshallbeperesentedtothe
BoardofDirectorswhichshalldesignateatimeandplace
forsuchspecialmeetingTheSecretaryTreasureshallgive
writtennoticeofallspecialmeetingsoftheAssociationto
allmmbersatleastten10dayspriortothedateofsuch
specialmeetingWiththeapprovaloftheBoardofDirec
torsspecialmeetingsoflimitedmembershipinthisAs
sociationforconsiderationoftechnicaloradministrative

mattersfielddemonstrationsorsimilarmattersmaybe
heldattimesandplacestobedeterminedbytheBoardof
Directors

Section3AsimplemajorityofdesignatedRepresentatives
ofCorporateMembersofthisAssociationshallconstitute
aquorumforthetransactionofbusinessatanyannualor
specialmeetingofthisAssociationandanyactionstaken
atsuchmeetingsshallbebymajorityvote

ARTICLEVIIIFINANCIALRESPONSIBILITY

Section1TheBoardofDirectorsshallrequireabondcov
eringfinancialresponsibilityoftheSecretaryTreasurerand
mayrequiresimilarbondsofotherofficersoremployeesof
theAssociationTheBoardofDirectorsmayalsoprovide
forsuitablegeneralliabilityinsuranceThepremiumson
suchbondsorinsuranceshallbepaidbytheAssociation

ARTICLEIXREVENUES

Section1TherevenueofthisAssociationshallbederived

fromcontractualpaymentsforservicesrenderedbythis
AssociationtoCorporateMembersandothersfromdues
paidbyAssociateMembersfromcontributionsofSustain
ingMembersfromthesaleofpublicationsandadvertis
ingfromdonationsandfromsuchothersourcesasmaybe
approvedbytheBoardofDirectorsofthisAssociation
Section2PaymentsbyCorporateMembersshallbemade
annuallyforeachfiscalyearonorbeforethelastdayof
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Juneinsuchfiscalyearaccordingtoacontractbetweenthe
CorporateMembersandthisAssociationinthegeneralform
prescribedbytheBoardofDirectorsTheamountofsuch
annualcontractualpaymentshallbeasfollows

LocalBudgetedFunds AnnualContract

for Payment
mosquitoabatement

From To

75000 over 10000
50000 75000 9000

40000 50000 7500

30000 40000 6000

20000 30000 4000

10000 20000 2500

Under 10000 1000

Section3TheduesofotherMembersshallbeasfollows

aTheduesofAssociateMembersshallbethreedol
lars300perannumpayableonJuly1ofeach
year

bDuesofSustainingMembersshallbenotlessthan
twentydollars2000perannum

cHonoraryMembersshallnotbesubjecttothepay
mentofdues

Section4Allduesorcontractualpaymentsshallbepaidto
theSecretary TreasurerofthisAsociation

ARTICLEXREPORTSANDPUBLICATIONS

Section1AnannualreportofthisAssociationshallbepub
lishedeachyearThisreportshallcontaintheproceedings
papersandbusinesstransactedattheannualmeetingIt
mayincludeanyothermattersdeemedbytheBoardof
Directorstobeessentialtothegeneralwelfareofthemem
bersofthisorotherassociationsengagedinorinterestedin
mosquitoabatement

Section2Reportsofspecialmeetingsandotherinforma
tionmaybepublishedbythisAssociationwiththeapproval
oftheBoardofDirectors

Section3Withinthelimitsofgeneralpolicysetbythe
BoardofDirectorsthePublicationsCommitteeshalledit
andprepareforpublicationtheproceedingspapersdis
cussionsandothermattersinconnectionwithanyannualor
specialmeetingofthisAssociationandreportsorpublica
tionsuponanymattersauthorizedbytheBoardofDirectors

ARTICLEXICOMMITTEES

Section1Resolutions

OnthefirstdayofeachannualconferencethePresident
shallappointaCommitteeonResolutionswhichCommit
teeshallconsistofnotlessthanfive5Representatives
ofCorporateMembersinattendanceattheannualmeeting

Exceptresolutionsofcourtesycommendationappreci
ationorcondolencenoresolutionexpressingtheopinionor
policyofthisAssociationonanyquestionshallbeconsid
eredordiscussedbytheconferenceunlessithasbeenfirst
submittedtoandreportedonbysaidCommitteeonReso
lutionsAllsuchresolutionsshallbesubmittedtotheCom

mitteeonResolutionsbeforethebeginningoftheregular
businesssessionoftheAssociation

Section2Credentials



ItshallbethedutyofthePresidentonthemorningof
thefirstdayoftheannualmeetingtoappointaCredentials
Committeeofthree3RepresentativesofCorporateMem
bersIncaseofdisputeisshallbethedutyofthisCommit
teetodeterminetherightofamembertovote

ARTICLEXIIAMENDMENTS

Section1Amendments

TheseByLawsmaybealteredoramendedintheman
nerprovidedinthisArticleatanymeetingofthisAssocia
tioncalledforthatpurposeAnyamendmentproposedby
three3ormoreRepresentativesofCorporateMembers
shallbeconsideredwhensubmittedinwritingtotheSecre
taryTreasurerwhoshallunderthedirectionoftheBoard
ofDirectorsadviseeachCorporateMemberofthetermsof
theproposedamendmentAtleastthirty30daysprior
noticeshallbegivenofanysuchmeeting
Section2Atanymeetingdulycalledinaccordancewith
Section1ofthisArticleandinaccordancewiththeBy
Lawsapplicabletheretoandatwhichatwothirds23
voteoftheRepresentativesofCorporateMemberspresent
signifytheirapprovaloftheadoptionofaproposedamend
menttheseByLawsshallbeamendedaccordingly

MrKimballWellgorightontotheResolutionsCom
mitteeandIwillaskMrGraytopresentthatreport

MrGrayTheResolutionsCommitteemetthisnoonand
presentsforyourconsiderationthefollowingResolutions
whichshouldbevotedononeatatimeinordernottoget
ourselvestangledinprocedure

ThefollowingResolutionwassubmittedbyDonMur
rayChairmanoftheCommitteeonSurveyandEcology
MethodsandhasbeenapprovedbytheCommitteeon
Resolutions

RESOLUTIONNo1

WHEREASaplanforentomologicalsurveyingandre
portinghasbeenpreparedbytheCommitteeonSurveyand
publishedonpages24and25oftheSeventeenthAnnual
Conference1949nowtherefore

BEITRESOLVEDthattheCaliforniaMosquitoControl
AssociationadoptthisplanasaguidetobeusedbyMos
quitoAbatementDistrictsforentomologicalsurveyingand
reportingand

BEITFURTHERRESOLVEDthattheCaliforniaMosquito
ControlAssociationrecommendthisplantotheBureauof
VectorControltobeusedbythemasthebasisfortheir
entomologicalsurveyrequirements

TheCommitteemovestheadoptionofthisResolution
MrWashburnsecondedthemotionwhichwaspassed

byunanimousvote

MrGrayTheCommitteeproposesthefollowingReso
lution

WHEREASthearrangementsfortheNineteenthAnnual
ConferenceoftheCaliforniaMosquitoControlAssociation
havebeenparticularlysatisfactoryandadequatenowthere
fore

BEITRESOLVEDthatweherebyexpressourappreciation
andthankstoallwhohaveparticipatedinmakingarrange
mentsforandotherwisecontributingtothesuccessofthis
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meetingandthattheSecretaryTreasurerofthisassociation
isherebydirectedtosendlettersofappreciationandthanks
tothosewhohavesoparticipatedorcontributedandin
particulartothefollowing

ThemanagementoftheMissionInn
TheDirectoroftheCitrusExperimentStation
TheProvostoftheUniversityofCalifornia

atRiverside
TheRiversideChamberofCommerce

TheRiversideCountyHealthDepartment
TheLocalArrangementsCommittee
TheProgramCommittee
OrangeCountyMosquitoAbatementDistrictfor

printingtheprogramandseveralotherservices
TheseveralcontributionstotheHospitalityHour
TheBureauofVectorControlforassistancewithex

hibitmaterialandmanyotherservicesandassist
ance

TheBureauofEntomologyandPlantQuarantine
USDAforauthorizingattendanceandparticipation
bypersonnelespeciallyDrFCBishopp

ImovetheadoptionoftheResolutionThismotion
wassecondedbyMrRobinsonandpassedbyunanimous
vote

MrGrayTheCommitteeoffersthefollowingResolu
tion

BEITRESOLVEDthatthemembersoftheCalifornia

MosquitoControlAssociationassembledatourNineteenth
AnnualConferenceinRiversideCaliforniadoherebyex
pressourappreciationtoRichardFPetersforhisvalued
servicestothisAssociationovermanyyearsandinparticu
larforhisrecentservicesasExecutiveSecretary

MrGrayMrPresidentImovetheadoptionofthis
ResolutionbyastandingovationSecondedbyEdWash
burn

MrKimballWillallthoseinfavorpleasestandap
plauseDickIwontletyousayonewordbutwillyou
pleasestandsothatwecanallseeyouThanksDick

MrGrayAsKolbandDillusedtosayintheoldvaude
villedaysThatwasfromtheheartout

WehaveanotherResolutionMrPresidentreadingas
follows

RESOLUTION

WHEREASRichardFPetershasforfiveyearsbeen
ExecutiveSecretaryoftheCaliforniaMosquitoControl
Associationduringwhichperiodhehasperformedavalu
ableserviceandaccomplishedagreatamountofworkfor
thisAssociationofparticularnotebeingthepublicationof
ourProceedingstheManual andMosquitoBuzz
nowtherefore

RESOLUTION

WHEREASAMEmerickhasrecentlyretiredassuper
intendentoftheNapaCountyMosquitoAbatementDistrict
aftermorethanthirtyyearsserviceand

WHEREASduringmuchofthisperiodAMEmerick
tookanactiveinterestinthisAssociationandservedasits
Presidentin1935nowtherefore



BEITRESOLVEDthatweextendtoAMlrnerickour

felicitationsonmanyyearsoffinepublicserviceandour
wishesforhiscontinuedhealthandhappiness

MrGrayImovetheadoptionoftheResolution

MrKimballSecondedbyPaulJonesAllinfavorAye
OpposedNone

MrGrayNowMrPresidentwithamomentofinfor
malityIwouldliketoasktheMembersoftheResolutions
Committeewhohavenotbeenconsultedonthisfollowing
ResolutionpresentedbyMrWashburninhisreportif
theyareagreeablethatweshallapprovethisResolutionin
regardtotheOperationalLnvestigationsCommitteeThe
MembersoftheCommitteethatareherearethereanyob
jectionstopresentingitHearingnoobjectionsfromthe
CommitteeImovetheadoptionofthefollowingResolu
tion

WHEREAStheOperationalInvestigationsCommittee
representstheCaliforniaMosquitoControlAssociationin
connectionwithcooperativeCommitteesdealingwiththe
biologyandecologyofCaliforniamosquitoesandthetoxi
cantsfortheircontrolthereforewerecommendtothe
BoardofDirectorsoftheCaliforniaMosquitoControlAs
sociationthatreportsoftheseveralprojectsinwhichmem
berdistrictsareassociatedorwithwhichtheycooperatebe
madeavailabletoallmosquitoabatementagenciesin
California

ThismotionwassecondedbyMrWashburnand
passedbyunanimousvote

MrEhmannIwouldliketomovethatthechemical

companiesthatcontributedsogenerouslytoourhospitality
hourpartofwhichtookplacelastnightandpartofwhich
willtakeplacetonightbegivensustainingmembershipsin
lieuoftheircontribution

MrKimballDidyouputthatasarecommendationto
BoardofDirectorsIdontknowwhetherthatsinorder
ornotItwouldbemoreinordertorecommendthistothe

BoardofDirectorsbecausethatistheirjobtoapprovemem
bershipSoifitsallrightwithyouIllentertainthatmo
tionasrecommendingthattheBoardofDirectorsgrantsus
tainingmembershipstothesecontributingbenefactorsfor
theyear1950WillyouacceptthatamendmentNorm

MrEhmannIguessIllhavetoLaughter
MrKimballIsthereasecondtothatmotionasamend

ed SecondedbyDonGrantAllinfavorofthatrecom
mendationsayAye opposednoneCarried

IsthereanyothernewbusinesstocomebeforetheAs
sociationatthistimethatrequiresimmediateactionbefore
wetakeupourNominatingCommitteeReport

DrGrantIwaswonderingifanyactionistobeinsti
gatedatthistimeconcerningpossiblemotionsaboutthere
strictionofexpendituresbytheBoardofDirectors

MrKimballIthinkthatispurelyBoardofDirectors
matterbutitsaquestionastowhetherornotwewantto
setanyrestrictionsontheBoardofDirectorsfornextyear
Ifanybodywantstofollowthatupyouhavetheopportun
ityIthinkitwouldbewelltobringthatupinourRe
gionalMeetingstoexplaintheworkingsoftheAssociation
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underthisnewsetupIfthereisnootherbusinesswell
givethefinalcalltoHaroldGrayforthereportofthe
NominationCommittee

MrGrayMrPresidentyourNominatingCommittee
consistingofNormanEhmannAFGeibMrRH
PetersandMrJDWillistookseveralballotsaprelim
inaryandasecondaryballotfornominationsforthefour
OfficersthataregenerallyelectedbytheentireMembership
attheAnnualMeeting

TherewasnotquiteagreementonthefirstballotThere
wasagreementfairlywellonthesecondWetherefore
nominateasOfficersoftheCaliforniaMosquitoControl
Associationfor1951thefollowing

PresidentEdgarASmith
VicePresidentRollandLHenderson

SecretaryTreasurerTheodoreAarons
TrusteeMemberAdolphFPreuss

MrKimballIthinkitwillbeinorderifwefirstaccept
thisreportoftheNominatingCommitteeYoumovethe
acceptanceofthereportIassumeSecondedbyMrRobin
sonAllinfavorAyeOpposedNoneCarriedHave
youreceivedanyfurthernominationsthroughyourCom
mittee

MrGrayNofurthrnominationshaveasyetcometo
theCommitteeasawholeinwritingorinanyotherway

MrKimballHastheSecretaryreceivedanyfurther
nominations

MrAaronsMrPresidentthenominationofArthur
FGeibforthepositionofSecretaryhasbeenmadeby

threeCorporateMembersandpostedaccordingtoour
ConstitutionThatstheonlyadditionthathasbeenre
ceivedIdliketosaythatduetorecentchangesinour
ownDistrictprogramwhichhavedevelopedsincethe
NominationCommitteemadethisreportitwillbevery
difficultformetocontinueinthispositionduringthefol
lowingyearThereforeIrequestthatmynamebewith
drawnfromnominationfortheofficeofSecretaryTreasur
er

MrKimballIdontknowwhatactiontotakeona
CandidatewithdrawingDoesthattakeofficialconsent
Whoisourparliamentarianinacaselikethis

MrGrayInthisparticularcaseamotionwouldbein
ordertoacceptthewithdrawalofMrAaronsastheofficial
nomineeAndtheoccasionwhichhereferstoispartlya
requestonmypartduetosomeunforeseensituationswhich
haveariseninourdistrictwhichwillmakeitdesirablethat

moretimeofourAssistantManagerbeavailableforcertain
researchproblemsthatwefindourselvesfacedwithpartic
ularlyinconnectionwithtoxicityandspreadingqualitiesof
petroleumoilsafactorwhichisquiteimportanttousMr
AaronsistakingthissteplargelyatmyrequestImakethe
motionthathiswithdrawalbeaccepted

MrKimballSecondtothatmotionSecondedbyMr
PreussAllinfavorAyeOpposedNoneThemotionis
carried

WenowhavethereportoftheNominationsCommittee
withArtGeibsubstitutedforTedAaronsasSecretary
TreasurerWehaveonecandidateforeachofficeWe



thereforearenotinapositionwhereweneedarollcall
voteorasecretballot

MrCoburnImovethattheSecretarybeinstructedto
casttheunanimousballotforthefollowingnominations
ForPresidentMrEASmithforVicePresidentRL
HendersonSecretaryTreasurerAFGeibandforTrustee
MemberAFPreussSecondedbyMrRaley

MrBollerudNothavingseenthispaperIwouldlike
toknowwhotherepresetativeorCorporateMemberswere
thatsigneditIsthatoutoforder

MrKimballItsnotoutoforderatallTedwillyou
pleasereadthenamesoftheMemberswhosignedby
Secretarynomination

MrAaronsTheproposalforplacingAFGeibonthe
ballotforSecretaryTreasurerwaspostedonthedoorjust
priortonoonIbelieveandIthinkitsstillthereIthas
thesignaturesofthreeCorporateMemberRepresentatives
RaleyRobinsonandHenderson

MrKimballIsthereanyotherdiscussiononthemo
tiontocastanunanimousballotforthenominationsIf

notallinfavorsayAyeopposedNoneCarried
BeforecallingthenewCandidatestotakeoverIwantto

emphasizetheamountofworkthateverybodyhasdone
throughoutthevariousdistrictsinCaliforniayourstand
ingCommitteeshavecertainlyreflectedintheirreportsthe
amountofinterestandeffortthathasgoneonthroughthe
pastyear

Our19thAnnualConferenceCommitteecertainlyneeds
tobecommendednotonlyontheamountofworktheyhave
donebutforgettingonthejobearlyWaybackinMarch
oflastyeartheystartedworkingontheprogramandthe
localarrangementsanditwasthroughtheircontinualeffort
thattheyhavebeenabletoworkthingsouttowhatIcon
siderasatisfactoryConferenceTommyMulhernandhis
ProgramCommitteeNormanEhmannasChairmanof
theLocalArrangementsCommitteeandhissubcommittee
haveworkedoutthesedetailsandpresentedsomethingthat
weinSouthernCaliforniaareproudofOurparticularap
preciationandthanksalsogotoLeonardMillerChiefof
theSanitationDivisionoftheRiversideCountyHealth
Departmentwhohastakenoverthedutiesofregistration
toDrRalphBMarchoftheUniversityofCaliforniawho
hastakencareofallthelocaldetailsfortomorrowinour

visittheretoRollandHendersonandhisPublicRelations
ExhibitradiotalksandnewspaperreleasestoGordon
Smithforoureveninglastnightandtherepeatwhichwe
arelookingforwardtonightToBasilMarkoswhoconduc
tedourEntomologistsBreakfasttoMrFrisbyonthe
TrusteesBreakfastwhopinchhitforourTrusteeMr
Prestonwhowasconfinedathomebyhisdoctorsorders
toArchiePerkinsnoneotherthanArchiecouldgetall
thesefacilitiestogetherattherighttimeandtherightplace
andIalreadymentionedourownEntomologistJohn
Shanafeltforhisticketsandhelpingtoselltheticketsand
keepingtrackofthemoneyandfordoingallthatprinting
OnlythoseCommitteemenunderNormEhmannwillknow
ofallthedetailsplanningandcoordinationthathasgone
onduringthelastfourmonthsbuteveryoneknewevactly
whattheotheronewasdoingandwhenhewassupposedto
doit
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IcertainlywanttoexpressmyappreciationtoHarold
Grayforallowinghimselftobeforcedintoallthevarious
CommitteesFirstheacceptedwithoutcommentbutthe
lastthreeheacceptedunderprotestItoldhimthatabout
fivethirtythisafternoonhecouldreallyfeellikehehad
doneajobofwork

TedAaronsasSecretaryTreasurerdoestheworkand
burnsthemidnightoilIwanttoexpressmydeepestap
preciationtoTedforgettingthingslinedupallthispast
year

Atthistimewemightcallforreportsfortheregions
thathaveelectedtheirRegionalRepresentativesIbelieve
theSanJoaquinValleyhasheldtheirmeetingRolland
Hendersonwouldyoureportonthat

MrHendersonByunanimousvoteEdDavisisnow
representativeontheBoardofDirectorsfromtheSan
JoaquinValleyRegion

MKimballEdDaviswillyoupleasecomeforward

MrPangburnAtourmeetingatnoonweappointed
GPaulJonesfromMarinCountyastherepresentativeof
theSanFranciscoBayRegionbyunanimousvote
Applause

MrKimballMrJoneswillyoupleasecomeforward

MrPortmanTheSacramentoValleyRegionhasap
pointedMrJoeWillistorepresentthembyunanimous
voteApplause

MrKimballWelcomeMrJoeWillisTheSouthern
CaliforniaRegionhasnotyetmetbutwiththatexceptionI
thinkwehaveallthenewofficersupheresoIwillturn
thegavelovertoournewPresidentEdSmithApplause

MrSmithThankyouverymuchJackandthankall
ofyouforyoursupportIthasbeenamplypointedout
thatallourCommitteeshavedoneaterrificamountof

workduringthepastyearbutInoticethateachyearmost
oftheCommitteesattheendoftheirtermofofficehave

beenlistingeverincreasingnumbersofthisfortheirsuc
ceedingCommitteetodosoIthinktheresplentyofwork
cutoutformeHoweverIthinkthebiggestjobthatIll
havenextyearissimplythejoboffollowingJackKimball
Hedeservesaroundofapplausefortheworkhehasdone
thisyearandtheperformanceofatrulysoundadministra
tionoftheAsociationArethemanyanouncements

MrEdDavisTheressomethingthatIwouldliketo
bringupatthistimeItmightbealittleprematurehow
everitsconcerningthelocationoftheConventionfornext
yearIhavealetterfromthePresidentofFresnoState
CollegeinvitingustoholdourmeetingatFresnoIwould
liketoreadthislettertotheMembersDrBryantRess
tellsmethereisapossibilitytheCaliforniaMosquito
AbatementAssociationcouldarrangetoholditsspring
meetingin1952ontheFresnoStateCollegeCampus
IshouldliketoindicatethattheAssociationismost

cordiallyinvitedtomakeuseofourfacilitiesCertainlywe
willcooperatefullyinthismatterIshallbeverygladto
haveyouinvitetheAssociationtoFresnoStateCollegefor
itsconventionmeetingplacenextyearSignedAEJoyal

Wedohavethefacilitiestheretohandlesuchameeting
TheCafeteriaaswellasthebigmeetingroomssomeof



youarefamiliarwithatFresnoStateTheCafeteriawould

beavailabletotheMembersandthenwehaveadequate
hotelfacilitiesforsuchameetingImjustputtinginabid
forthenextmeetingatFresno

MrKimballThankyouverymuchEdPleaseturnthat
fetterovertoournewSecretaryArtGeib

MrRobinsonIsthereanylimitationastodatesanduse
oftheCollegefacilities

MrDavisBetweensemesterswouldnotbetoogood
ThatsaboutthelastweekinJanuarytosomewhereabout
thetenthofFebruary

MrSmithThankyouverymuchEdIsthereanynew
business

MrRaleyIwouldliketomakeaninvitationtothe
groupfromMaderaDistricttheFresnoDistrictandCon
solidatedDistricttobetheirguestsatFresnoonApril20th
foraSpringmeetingoftheAssociationWewillhavea
sectionalizedmeetingonesectionforEntomologistsand
InspectorsanotherSectionforMechanicsandmaintenance
menanotherSectionforAdministrativeAssistantsand
ClericalhelpandofcourseaSectionforManagersThe
meetingsplannedatthistimeforFridayApril20and
alldistrictsareinvited

MrSmithThankyouTedArethereanyfurtheran
nouncementsIfnotwewillstandadjourneduntilto
morrowmorning

Themembersandguestswerethenentertainedata
HospitalityHourfollowedbyabuffetdinnerintheMis
sionInnAfterthedinnerthemembersandguestsen
joyedaneveningofdancingintheLeaLeaRoominthe
MissionInn

TUESDAYMARCH131951

UNIVERSITYOFCALIFORNIACITRUSEXPERIMENT
STATIONRIVERSIDE

Themeetingconvenedat915AMintheFacultyClub
oftheUniversityofCaliforniaCitrusExperimentStation
PresidentEASmithpresiding

MrEASmithDrRobertLMetcalfisrepresenting
ourhoststodayTheCitrusExperimentStationoftheUni
versityofCaliforniahereatRiversideItakegreatplea
sureinintroducingDrMetcalf

DrMetcalfWeareverypleasedthatyourAssociation
decidedtomeetwithushereattheRiversideCampusofthe
UniversityofCaliforniaAnumberofushavebeenquite
busyhlpingtodoallthatwecouldtomakeyourstayen
joyableandinstructiveParticularlyDrRalphMarchof
theDivisionofEntomologyandMrMyronWinslowthe
SeniorAdministrativeAssistantofthisStationhavegoneto
agreatdealofeffortDrMarchspentalotofhistimear
rangingatourthroughtheDivisionofEntomologyandthe
DivisionofBiologicalControlatthisStationImsurethat
ifyoucanstayforitthisafternoonyoullfinditvery
muchworthwhileMrWinslowhasarrangedtosupply
coffeetoyouallatnoonfreeofchargeWeveprepareda
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mimeographedsheetoutliningthepersonnelandprojectsof
theDivisionofEntomologyandaresumeofsomeofthe
thingsyoullseeonthetourthisafternoonDrMarch
andMrWinslowwillpasstheseouttoyou

Sincethisisthefirsttimeinsometwentyyearsthatthis
grouphasforesakentheBerkeleyCampusyoumightlike
toknowalittleaboutthisinstitutionAtRiversidewehave

eighthundredandseventyoneacresontheCampusabout
fourhundredofwhichareundercultivationRepresented
arecitruswalnutspeachesfigsolivesandanumberof
othercropsThereareapproximatelytwohundredandsixty
employeesattheStationofwhichsixtyareacademicstaff
membersoftheUniversityofCaliforniathatispersons
withaPhDdegreeortheequivalentWehavesevendivi
sionsEntomologyBiologicalControlSoilsandIrrigation
PlantBreedingOrchardManagementPlantPhysiology
andPlantPathologyItsaratherwellroundedExperiment
StationgroupTheoriginalscopeofthisStationwaspri
marilyincitrusculturehoweveragricultureinsouthern
Californiahasbecomemuchmorediversifiedandwenow
haveinvestigatorsdevotingthemselvestoawiderangeof
agriculturalproblemsInEntomologywehaveatotalstaff
offortyfourInBiologicalControladivisionwhichworks
quitecloselywithEntomologytherearetwentytwopeople
Thereforewehavesixtysixpeopleatpresentspending
fulltimeinresearchondifferentphasesofEntomology
Wehaveaveryfinephysicalplantwhichyouwillseethis
afternoonIthinkImsafeinsayingthatRiversidehas
cometobeknownovertheentireworldasamajorcenter
forentomologicalresearch

Asyouknowfrompracticalexperienceincombatingin
sectsonehastostooptoallsortsofmeanandscurvytricks
ItsanalogoustohumanwarfareYouinvestigateanything
youthinkmighthavepossibilitiesforinflictingdamageon
theenemyThereforesomeofourprojectsmightseema
littlestrangetoyouifyouhaventgivenagreatdealof
thoughttopracticestobefollowedandnewideastobe
developedininsectcontrol

Afewofthethingswedoarealittleoutsidetheprovince
oftheEntomologistswhousedtobethoughtofascarrying
acyanidejarandabugnetwherevertheywentWehavea
groupengagedinthechemistryofinsecticidesunderDr
FAGuntherWehavefivechemistsworkingintheDivi
sionofEntomologyatpresentTheyhavemanyandunusual
problemsThenumberofnewinsecticideshasincreasedby
leapsandboundsBefoneanyofthesematerialscanbesat
isfactorilyusedoncitrusorotherfruitcropswemusthave
agreatdealofinformationaboutthepossibletoxicresidues
remainingontheft1atthtimeofharvestandinthe
processedcitrusproductsThisdemandsatremendous
amountofchemicalinformationThisgroupforexample
hasmadeaqmanyasfourthousandseparateanalysesina
yearofresiduedeterminationsonsuchinsecticidesasDDT
andParathionThatrepresentsanalmostunimagineable
amountofpreparatoryworkWehavetwoyoungladieswho
spendagoodshareoftheirtimepeelingandprocessing
fruitsextractingjuicesgrindingupearsofsweetcornand
thingsofthattypethentheproductsmustbytakentothe
laboratoryandratherdelicatechemicaldeterminationsof
residuesrunningsometimestoaslowasonepartpermillion
orlessmusthemadeAnotherthingthatthesechemists
spendconsiderabletimedoingisdevelopingnewanalytical
methodsHavinganeworganicchemicalwithoutamethod



fordetectingitmakesitverydifficulttoobtainanyin
formationontheamountspresentonproduceThathas
indeedheldbackthedevelopmentofanumberofthese
newchemicalsThereforeourstaffhasbeenworkinghard
onanalyticalmethodsandtheyhaveinthepastseveral
monthsdevelopednewmethodsfordetectionofsuchma
terialsasDieldrinandbetachloroethlybetaptertiarybu
tylphenoxyalphamethylethylsulfitewhicharesatisfac
toryforresiduedeterminationsThesewillbeofhelpnot
onlytousinourcitrusproblemsbuttoagriculturistsand
entomologistsworkingonpestsallovertheworld

Inthedevelopmentofneworganicchemicalswehavea
ratheruniquesetupatleastforaUniversitygroupWeve
beenconvincedforalongtimethatpestsofcitrusfruits
whicharelocallyimportanthereinArizonainTexasand
inFloridabutnotelsewhereintheUnitedStatesarenot
receivingfullattentionfromcommercialconcernswhoare
developingneworganicchemicalsThisisquitenaturalbe
causethesecommerialpeoplearenotinapositiontotest
theirchemicalsagainstcitrupestswhicharedifficultto
workwithandarehardtocultureSincewehavefacilities

fordoingthatherewehaveatemptedtocollectasmany
neworganicchemicalsaspossibleandputthemthrough
ascreeningprograminordertoobtaininformationasto
theirtoxicitytocitruspestsDuringthepastforyearswe
havescreenedapproximately34n0compoundsinthisway
Oftheseneworganiccompoundsquiteafewhaveshown
unusualpossibilitiesforthecontrolofcitruspestsWehave
foundfromdoingthisworkthatjustbecauseachemicalis
nottoxictoahouseflyInnsnotmeanthatisnoteffective
againstredscaleforexameandthathasprovedthebig
justificationforthistypeofprogramWedontduplicate
muchoftheworkthathasbeendoneelsewhereWemerely
haveaskedforsamnlesfchemicalsthathaveshownprom
iseagainstsometypeofinsect

Anotherphaseoftheworkthatonedoesntordinarily
thinkaboutinstudiesofentomologyisvirusresearchWe
haveseveralimportantcitrusproblemsinSouthernCalifor
niaparticularlythequickdeclinevirusofcitruswhich
hasveryseriouslydamagedthecitrusindustryIthasbeen
foundjustrecentlybyDrDicksonofourstaffthatitis
transmittedbythemelonaphidwhichisverycommonon
citrusmelonsandcottonThisbringsupapossibilityof
controllingthespreadofthevirusalthoughIrealizethat
mostattemptstocontrolsuchinsectvectorsofvirusesby
chemicalshavenotbeenoverlystyressfulHoweverbefore
thistimewehavesufferedwiththequickdeclinevirus
forthreeorfouryearsandhadnoideawhatinsectwas
spreadingitorwereweevencertainthatitwasinsect
spreadThereforewewereabsolutelystymiedastomeans
ofcontrolWerealsoverybusilyengagedatpresentinin
vestigatingthenewsystemicinsecticidesThesearemater
ialswhihhavebeenshowntobetakenupbyplantfoliage
eitherthroughtherootsorthroughtheleavesTheyrender
thesanoftheplanttoxictocertaininsectsWhenyoucon
siderthatalmostallofthecitruspestsareexclusivelysuck
inginsectswhatagoldenopportunitythisgivestheento
mologisttodevelopnewanduniquemethodsofcontrolfor
theseinsectsImreferringofcoursetopestsasthrips
mitesandscaleinsetsWehavefoundthatsomeofthese
systemicmaterialshaveunusualpromiseoncitrusand
theeforewehavebecomeratherdeeplyinvolvedinbasic
studiesinthemovementanduptakeofchemicalsbycitrus
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plantsoftheconversionbyenzymesincitrusintotoxicma
terialsanddecompositionoftoxicproductstonontoxicma
terialsIncarryingoutthisworksuccessfullywefound
thatitwasnecessarytogointoradioactivetracingmaterials
Youwillseesomeoftheexperimentsweredoinginthis
workthisafternoon

InconclusionIhopeIhavegivenyousomeideaofthe
diversifiedtypeofactivitiesthatwearedoinghereItisa
pleasuretohaveyouwithusandwehopethatyouwillen
joyyourstayApplause

MrEASmithForthepastseveralyearswevedevo
tedapartofourprogramonthisConferencetoaresumeof
whatisgoingoninmosquitocontrolinotherpartsofthe
countryWehavenowareviewofthevariousothermos
quitocontrolassociationsThefirstoneistheAmerican
MosquitoControlAssociationLesterWSmiththePresi
dentoftheAmericanMosquitoControlAssociationand
ExecutiveSecretaryoftheMiddlesexCountyMosquitoEx
terminationCommissionofNewJerseywhoisgoingto
tellussomethingabouttheactivitiesoftheAmerican
Association

MrLWSmithMrPresidentMembersoftheCalifor
niaMeetingIbringthegreetingsofthePresidentofthe
NewJerseyAssociationMrMMStallmanHewishes
thatyouhaveaveryveryenjoyablemeetingandthatmuch
willbegainedfromitTommyMulhernwrotemealetter
andaskedmetosayafewwordsonthedifficultiesofor
ganizingarationalAssociationsuchasoursIfyouwere
towritethewholethingitwouldtakeaweektoreadsoI
pickedonesubjectwhichisjustaboutapageandahalfand
neednottaketoomuchtimeWehadaverysucessfulmeet
inginChicagoWehadahundredandsixtyoddregistered
plusthosewhodidntregisterbutattendedWehadfour
Ithinkforeigncountriesrepresentedandprobablyhalfthe
StatesintheUnionsowedidhaveaverysuccessfulmeet
ing

SOMEOFTHEPROBLEMSOFORGANIZING

ANATIONALORGANIZATION

ByLESTERWSMITHPastPresident
AmericanMosquitoControlAssociation

Havingbeenapartytotheorganizationofanumberof
businessveturesIbelievedthattheformationofaNational

Associationonacorporatebasismightbesomewhat
similarInbusinessitisoftenpossibletoassemblethe
threeormorepartiestoanincorporationtogetherwith
theiattorneyandcompleteallthemattersrelatingtothe
objectivescharterByLawsofficerssalariesandother
operatingprocedureswithoutdelayInamatterofafew
daysorganizationcanbecompletedandtheventureputin
operationThisisnodoubtduetothecorporatepracticeof
looselydefiningtheirobjectivesestablishingabroadand
allinclusivecharterandapprovingByLawsbasedonbroad
expedientlegalpractice

IntheorganizationofaNationalAssociationwithscien
tificobjectivessuchasoursthetaskismadedifficultbe
causeoftwobasicfactorsnamelythecharacterofthein
corporatorswhichisgreatlyinfluenncedbytheirback



groundtrainingandexperienceandthefactorofdistance
andtheresultantinabilitytomeetandresolvequestionsof
policywithoutunduedelay

Scientificortechnicallytrainedindividualsareapttobe
perfectionistsThebroadlooseframeworkthatcharacter
izestheusualbusinesscorporationisbeyondtheircompre
hensionIntheirmindseverycontingencymustbeantici
patedandsetforthindetail

ANationalAssociationconsistingofsuchmembership
locatedoverthe48Statesandseveralcountriesinvolvesthe

problemofcommunicationduetotraveltimeandexpense
Consequentlyexceptforpurelylocalcommitteesallinter
changeofthoughtrequiresextensivecorrespondence

InthecaseoftheAmericanMosquitoControlAssocia
tionwewerefortunateinhavingonememberwhotookthe
initiativeandpreparedasuggestedplanforincorporation
ThiswaspresentedtoacommitteebymailThethoughts
correctionsanddifferencesofopinionweremailedtothe
Chairmanbyeachcommitteememberwithcopiestoall
othercommitteemembersOccasionallysidecommunica
tionsandcrossargumentswereexchangedbyseveralmem
berswithouttheknowledgeoftheentiregroup

WiththeassistanceofMrStallmanofEssexCounty
NewJerseythecorporationpaperswerefiledandan
InterimBoardundertookthemanagementoftheAssoci
ation

ThepreparationoftheByLawswasamoreexactingtask
whichinvolvedmassivecossespondenceandcommittee
meetingsoveraperiodofalmosttwoyearsbeforeanaccep
tablecompromisecouldbereachedHereasintheprepar
ationofthecharterpaperstheidottingandtcrossingplus
thenecessityofperformingallthebusinessbymailwere
responsibleforthelongdrawnoutnegotiations

Aconclusionthatmaybedrawnfromourthreeyearsof
laborinperfectingtheorganizationoftheAmericanMos
quitoControlAssociationIncisthatshouldsuchatask
againbecomenecessarythemattershouldbeplacedinthe
handsofacapableattorneytodrawthenecessaryplanand
leavethecorrectionofminordetailsforfutureamendment

Iamveryhappytostatethattheoperationsofthe
AmericanMosquitoControlAssociationarenowinthe
handsofthePresidentandtheBoardofDirectorswhich

wereelectedatourChicagoMeetingthismonthinaccord
ancewithournewByLawsApplause

MrGrayMrChairmanIthinkweoughttomakea
correctiontothatIthoughtwehadvotedDrReesinas
President

MrEASmithIwasjustcomingtothatInoticethat
ourprogramisalreadyoutdatedIreadtheprograminstead
oflookingatthepersonWewillnowhaveDrDonRees
thenewlyelectedPresidentoftheAmericanMosquito
ControlAssociationlookintothefutureforus

DrDonMReesMrChairmanMembersoftheCali
forniaAssociationfriendsItsapleasuretobehereatthese
meetingsIalwayshaveaveryenjoyableandpleasanttime
whenvisitinghereinCaliforniaIvealsobeenaskedto
extendtoyoufromtheMembersoftheNationalAssocia
tiongreetingsandcongratulationsforthesuccessfulmeet
ingsyouhaveheldinthepastandtowishyousuccessin
thismeetingandfromtheUtahAssociationlikewisewe
extendsimilargreetingsandexpressionsforyoursuccess
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PLANSFORTHE

AMERICANMOSQUITOCONTROLASSOCIATION

ByDONMREESSaltLakeCityUtah

TopredictthefutureoftheAmericanMosquitoCon
trolAssociationwouldrequireaclairvoyantmindora
crystalballandunfortunatelyIpossessneitherIam
moreliketheoldcountrystorephilospherwhowasalways
braggingabouthisabilitytopredicttheweatherWhy
hewouldsaythesegovernmentweatherprophetsareal
waysmakingmistakesandmeIaintmadeamistakein
myweatherpredictioninthelastfortyyearsIusedto
thoughbeforeIlearnedhowtodoitWhenanyoneasked
himhowhedidithewouldsayThemderngovernment
fellerstheyalwayspredictitfortomorrowandnobody
candothatandberightallthetimeNowmeIalways
predictitforyesterday
Icanspeakwithsomeassuranceaboutthehistoryand

developmentoftheAmericanMosquitoControlAssocia
tionbutIcanonlyspeakwithconfidenceconcerningits
futureIsayconfidencebecausewhathasbeenaccomp
lishedinthisorganizationduringtheshortperiodofits
existenceleadsmetofirmlybelievethatithasagreatand
securefuture

TheAmericanMosquitoControlAssociationwasor
ganizedin1944buthaditsearlybeginningsinwhatwas
knownastheEasternAssociationofMosquitoControl
Workersagroupthathadvisionenoughtoseetheneedfor
agreatorganizationwhereinthoseengagedinthiswork
couldexchangeideasforthepurposeofimprovingmosquito
controlmethodsandreceiveassistanceinapplyingthese
methodstotheirownparticularproblemsSincethiscom
parativelyrecentbeginningtheassociationhasacquired
membersinpracticallyeverystateintheUnitedStatesin
HawaiiAlaskaCanadaandsome31foreigncountriesTen
regionshavebeenestablished8withintheUnitedStates
oneforCanadaandoneforCentralandSouthAmerica
thusassuringrepresentationintheAssociationfromallof
theseareasAdditionalregionswillbecreatedinforeign
countriesasthemembershipincreases

MosquitoNewshasbeenestablishedastheofficialpub
licationandthisquarterlyjournalisalreadyrecognizedas
theoutstandingpublicationconcerningmosquitoesandtheir
control

ToplanthefuturefortheAmericanMosquitoControl
Associationwemustfirstexaminethenatureandpurpose
oftheorganizationinotherwordsfindoutwhatmakesit
tickandthenmakeourplansaccordinglyWhataresome
oftheessentialprinciplesuponwhichanorganizationof
thiskindisdependent

Firstthedurationisdependentupontheneedforits
existenceandtheprinciplesuponwhichitisfoundedWe
aregoingtoattemptanincreaseinmembershipAgreat
manypeoplearenotawareoftheorganizationitsfunc
tionsachievementsitspurposesandweregoingtorequest
thatthemembersendeavortobringthatinformationto
themTheresagreatpossibilitythereInMosquitonNews
theeditorialboardhasdecidedtomakecertainchangesto
includesomepracticalinformationalongwiththetechnical
papersThatsextendingtheusefulnessofthisjournalWe
askthememberstoacknowledgetothevariouscompanies
whentheymakepurchasesfromthemthattheyareaware



thattheyareadvertisinginthejournalThereforewehope
toincreasethedistributionsalesandrevenuefromthat
sourceWealsohaveaCommitteethatisworkingwith
someofthemajorFoundationsinanattempttoobtain
assistancetosubsidizetheactivitiesoftheorganizationes
peciallyforprovidingmiscellaneouspublicationsOnethat
willbeoutverysoonpertainstogroundequipmentused
inmosquitocontrolworkotherswillfollowWehopeto
haveaneducationalservicewithfilmsanddisplaysthatcan
becirculatedamongthemembershipandtoothersinter
estedinorganizingthisworkWewillapprecateanyideas
anymembershavepertainingtoanythingthattheyconsider
mightbehelpfulindevelopingthiswork

Secondtherapidityofgrowthandstabilityoffunction
ingisdeterminedlargelybyitsofficersanddirectorsand

Thirditsstrengthandinfluenceforgooddependsupon
theloyaltyandintegrityofitsindividualmembers

Letsusbrieflyexaminethesethreepointsastheyrefer
totheAmericanMosquitoControlAssociationOneifdur
ationisdependentuponneedtheAmericanMosquitoCon
trolAssociationshouldliveforeverAslongaswehave
mosquitoesanenlightenedpublicwilldemandthatthey
becontrolledandforeffectivecontrolundereverchanging
conditionsworkersinthisfieldmusthaveanorganization
thatwillprovidefortheexchangeofideasandforthedis
cussionofcommonproblemsAstotheprinciplesupon
whichthisorganizationisfoundedandthereforethemo
tivesuponwhichitoperatesIquotefromtheConstitution
ThepurposeoftheAssociationanonprofittechnical

scientificandeducationalorganizationistopromotecloser
cooperationamongthosediretlyorindirectlyconcerned
withorinterestedinmosquitocontrolandrelatedworkto
disseminateinformationaboutmosquitoesandtheircontrol
toworkforunderstandingrecognitionandcooperation
frompublicofficialsandfromthepublic etcTheas

sociationthereforehaseveryreasontoendureandcontinue
itsexistence

Concerningthesecondpointinwhichitwasstatedthat
therapidityofgrowthandstabilityoffunctioningislargely
determinedbytheofficersanddirectorsoftheAssociation
thisisagenerallyrecognizedfactIaminnopositionto
dwellonthispointbutwecanallreviewwithsatisfaction
therapidgrowthoftheorganizationthestabilityofits
operationandtheharmoniousrelationshipsthatexistinthe
organizationunderthepreviouscapableleadershipofits
officersanddirectorsIsincerelyhopewewillbeableto
makecomparableprogressinthefuture

Nowforthethirdpointwhichinmyopinionisthemost
importantthatthestrengthandinfluenceforgoodisde
pendentupontheloyaltyandintegrityofitsmembersIt
hasbeenablystatedthatanorganizationisnobetteror
strongerthanthatoftheindividualmembersofwhichit
iscomposedInthiswehaveadecidedadvantageovermost
organizationsbecauseweallhaveacommonpurposeand
thereisnoclassdistinctioninthemembershipofthisor
ganizationEveryoneengagedinthisworkacceptshispur
posethecontrolofmosquitoesAnyonewhohaslongbeen
engagedinthisworkrecognizestheimportanceofthemen
engagedinthedifferentphasesofthisworkWenolonger
discusswhetheranengineeranentomologistorapractical
businessmanshoulddirectthecontroloperationsWeno
longerquestionwhethertheresearchtechnicianortheprac
ticalfieldworkermakesthegreatestcontributionindevel
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opingmosteffectivecontrolmethodsWerecognizethene
cessityofalloftheseservicesandhowindispensiblethey
aretomosquitocontrolworkbutmoresignificantthan
thiswerecognizetheimportanceofallofthemenen
gagedinthesedifferentservicesandunitedbyacommon
purposeOutofthisunderstandingthemembersdevelopa
respectforthisworkaloyaltytotheirassociatesandthe
AssociationfoundedtosupportthiscauseWeallbelieve
implicitlyintheintegrityofpurposeofthisAssociationfor
anyonewhodoesnotpossessasanindividualintegrityof
purposehasnoplaceinthisorganizationWehaveaknowl
edgeoftheeffectivenessofmosquitocontrolworkIfit
endureswemustgainconfidenceandrespectforthiswork
fromthepublicwhichitservesandthiscanonlybeob
tainedthroughthehonestyandintegrityofthemosquito
controlworkers

ThefutureoftheAssociationorsomesimilarorganiza
tionseemsinevitableTheAmericanMosquitoControlAs
sociationismakingrapidandstableprogressThemember
shipisunitedbyaunityofpurposestrengthenedbya
diversityoftrainingandexperienceandtheirmoralinteg
rityissupportedbyaconfidenceinthepossibleachieve
mentsofthisserviceWehaveeveryreasontoplanfor
AmericanMosquitoControlAssociationalonganduseful
existence

Finallythe1952annualmeetingoftheAssociationwill
beheldinSaltLakeCitynextyearMarch24to27thWe
cordiallyinviteyoutomakepreparationsandplanstoat
tendthismeetingWewilltrytoprovideentertainmentand
ImsureyourProgramCommitteewillprovideanexcellent
program

MrEASnrthThatwasoneofthefinestsalestalks

ontheAmericanMosquitoControlAssociationthatIve
everheardbutyouleftonethingoutImsurethatsome
bodyherehassomeapplicationblanksformembershipin
theAmericanMosquitoControlAssociationIfanyofyou
areinterestedTommyMulhernwillgladlyrelieveyouof
500

ThenextAssociationistheNewJerseyMosquitoExter
minationAssociationAlphonseWKelleywasscheduled
togivethistalkHeisaPastPresidentandamemberof
theOceanCountyMosquitoExterminationCommissionof
NewJerseyHoweverwehaveatelegramfromhimfrom
MexicoCitysayingMrsKelleyisillandsoImasking
TommyMulherntoreadhispaper

MrTDMulhernMrKelleyisextremelydisappointed
innotbeinghereHehasadaughterwholiveshereinSou
thernCaliforniaandotherthanthatIknowhewasvery
interestedinbeingatthismeetingHeisoneoftheold
timBoardMembersisoneoftheNewJerseyCommis
sionsandhesbeenwithmosquitoworkthroughtwowars
andaneconomicdepressionandhehasseentheriseand
fallandriseagainofmosquitoabatementprograms



25YEARSOFPROGRESSIN

MOSQUITOCONTROL

ByAWKELLEY

MrPresidentanddistinguishedguestsoftheCalifornia
MosquitoControlAssociation

Itisanhonorformetopresentthispapertodayandto
bringtoyouthegreetingsandbestwishesfromtheNew
JerseyMosquitoExterminationAssociationwhichhasjust
finisheditsannualmeetinginAtlanticCityNJ

WhilethetitleofyourassociationmentionsControl
ourNJAssociationwentalloutanddubbedoursExter
minationCommissionPerhapswewereatrifleoptimistic
whentheassociationwasformed

Myhesitationtoaddresssuchanoutstandinggroupas
thisisovercomeonlybymyanxietytovisityourwonderful
stateandtolearnwhatyouaredoinginthisimportant
methodofimprovingthehealthandcomfortofyour
people

Californiaisaglamorousstateandhasshowntheworld
howtocapitalizeitsmanyattractionsbutInoticethatno
publicityhasbeengiventothepresenceofmosquitoes
withinitsboundariesalthoughthreethingsleadmeto
believethatyoumayhaveattimessomeannoyancefrom
thesevectors

1Thefactthatthisgatheringoftopscientistsand
healthauthoritieshaveforseveralyearsheldconventionsin
yourstate

2ThefactthatyouhavecomeovertoJerseyandsel
ectedsomeofthebesttrainedmosquitocontrolmenafter
wehadgiventhemthefieldtrainingand
3Thefactthatinafewyearsofcontrolworkyou

havehadinthisstatetheattentionofsuchbodiesallover
theworldhasbeenfocusedontheworkdonebyyourstate
anddistrictcontrolauthorities

InthispaperIcanonlyhopetocontributetheviewpoint
ofanuntrainedCountyCommissionerfromtheStatewhich
wasthepioneerinsuchmosquitocontrol

Perhapsitwouldbebesttodividemypaperinthree
partslikethecoloredpreacherdividedhissermons

1HesaidFirstItellsemwhatIsegwinetotellem
2ThenItellsem

3ThenItellsemwhatIdonetoldem

Honestandpublicknowledgecompelsmetoconfessthat
NewJerseyhasbeeninfamousformosquitoessince
HendrickHudsonsailedintoNewYorkharborandhistor
iansearlyintheyear1700describethesehoardsofpests
nearthewaterwayswhichmadethenightsunbearableand
DanielWebsterlaterdubbedNewJerseryasTheMosquito
State

Itwasnothoweveruntiltheyear1900thatanything
constructivewasdoneaboutitwhenDrJohnBSmith
completedhisworkonTheMosquitoesofNewJersey
andeffortwasmadetoinstitutecontrolmeasureinour
state

In1902theLegislatureofNewJerseypassedabillap
propriatingthesumof1000000forthestudyofthe
mosquitoproblembutitwasayearlaterwhenthefirst
appropriationwasactuallymadeandthenitwasforonly
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100000averymodestbeginningIn1905anotheract
waspassedprovidingStateAidtolocalmunicipalitiesto
matchmoneyraisedbythemforcontrolfomosquitoesso
theideawasslowlyadvancingIn1904THEDUFFIELD
ACTwaspassedwhichencouragedthecontrolofpests
fromlocallevelbutitwasnotuntil1912thatalawwas
enactedprovidingfornonpaidmosquitoCommissions
ineverycountyinourstatewhowishedtocreatesuchcom
missions

The1912Actstillservesuswithsomeamendmentsand
therearenowcommissionsactuallyfunctioningin16coun
tiesoutofthe21countiesinourstate

Underthe1912ActtheseCountyCommissionswereap
pointedbytheJusticeoftheSupremeCourtandhalfofthe
memberswererequiredtobemenwithexperienceinPub
licHealthwork

Afewyearsagothelawwaschangedsothatnewmem
bersoftheCommissionarenowappointedbytheBoardof
ChosenFreeholdersofthecountiesinwhichtheyaresitu
atedThefundsareprovidedintheCountybudgetandthe
ActprovidesthateachCommissionmustmakeuparequest
annuallyfortheamounttheyneedtogetherwiththeplans
andestimatesforeachclassofcontrolworkplannedThis
budgetmustalsohavetheapprovaloftheStateAgriculture
ExperimentStationsDirectorThelawhowevermakesit
mandatoryfortheCountytoprovidefundsbasedonaone
milltaxonratableswherecountieshavelessthan25million
ratablesanddrasticallycutsthismandatoryamounttoone
quartermillwheretotalratablesareover50million

InourCountywehavebeenfavoredbyhavingoneofthe
membersoftheBoardofChosenFreeholdersasamember
ofourCommissionforseveralyearsandhehasaclearun
derstandingoftheimportanceofourworkandtheFree
holdershavebeenquitefairintheirappropriationstous

CONTROLMETHODSTheworkontheCountylevels
isdividedintoPERMANENTCONTROLandTEMPOR
ARYCONTROL

Permanentcontrolmethodsconsistofditchinganddiking
forpreventingoverflowbytidesandtidegatestopermit
thedrainingofmeadowsbutpreventingtheentryofhigh
tidesAlsofillinginshallowpoolsthatcausebreeding

Temoprarycontrolconsistsofsprayinglowareascatch
basinsandotherspotsnotsuitableforpermanentcontrol
alsofoggingandmistingforadultcontrolatpeakbreeding
seasons

ForthepasttwosummerstheStatehassetupafundof
5000000tobeusedforairplanesprayingforthecounties
adjacenttothelowlandsonthecoastandlastyearthis
moneywasdividedamongthe5countiesofBurlington
AtlanticCapeMayandMonmouthThissprayingprogram
wasconductedduringfirstyearunderthedirectionofthe
BoardofHealthofNewJerseyandlastyearunderthedi
rectionoftheNewJerseyAgricultureExperimentStation

TheExperimentStationpurchasedthelarvicidesandat
tendedtotheproperdeliveryandmixtureofsameandcon
tractsweremadewithcommercialairplanecompaniesfor
sprayingthismistatdatesselectedbythevariousCom
missionsThreeplaneswereusedflyingabreastandcover
ingabandof300to500feetwherebreedingwasmost
apttooccurThemixturewascomposedofDDTmixed
withfueloilandappliedattherateof110lbofDDT
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peracreIhavetablesofthecostofthissprayingwhichin
dicatesomewasdonefor191centsperacrewhichisap
proximatelyhalfthesumestimatedbycontractmethodof
buyingthewholesprayingservice

SpecialMachinery
Thevariouscountieshaveeitherbuiltordeveloped

specialmachinerywiththeassistanceoftheExperimentSta
tioninplanningincludingspecialditchingmachinesthat
operateoncrawlertractorandwidetreadsandinourown
countywehaveamachinecapableofcutting1200feetof
new10x20inchditchperhourwhileitcanrecleanmore
than2700feetperhouranddepositthefillinmacerated
formonditchbankstopreventitfromblockingtheditch
esOtherCommissionshavedesignedandbuiltspecial
dredgesandmountedthemonscowsorbargesforcleaning
siltfromrivers

Othercountieshaveusedmoleplowsandscavelplows
atgreatsavingwhereconditionspermittheiruse

FieldConditions

InCountiesinthecoastalareaofourstatemarshlands

arefrequentlycoveredbyhightidesandtheproblemin
suchcountiesistocreatesufficientditchessothattheordin
arytidesbringinsufficientsmallfishtodestroythelarvae
andalsotoassisttherunoffofwatercausedbysuchtides
Sincetherearesome46000acresofmarshlandinOcean
Countyalonewehavecompletedabout9millionfeetof
10by20inchditchesandhavetheeverincreasingproblem
ofmaintainingtheseditches

EconomicImportanceofControl
Sincethecountiesborderingonthebaysandoceaninour

stateplayhostforhundredsofthousandsofpeoplefrom
NewYorkPhiladelphiaandothernearbymetropolitan
areasitisadecidedeconomicfactortocontrolthesemos
quitoesinthesummerseasonThesepeopleareparticularly
interestedinourcontrolworkandwereceiveexcellent

cooperationfromthem
MeasuredResultsofControl

Thedensityofthemosquitopopulationandtheirspecies
ismeasuredbyinstallationofmechanicaltrapsbuiltbythe
ExperimentStationandnowingeneralusethroughoutthe
countryItisfromthetabulationsofthedailycatchfrom
thesetrapsthatweareabletofurnishadefiniteseasonaland
dailyrecordoftheprevalenceofcertaintypesofmosqui
toesandtheyfurnishsomedefiniteproofsofthesuccess
ofourcontrolmethods

FromDrTJHeadleesbookwefindthatthetaxrat
tablesforthecoastalcountiesfromNewYorktoCapeMay
haveshownthegreatestpercentageofgrowthsincethebe
ginningofamosquitocontrolprogram

TaxRatables1900inthisareawere64000000

TaxRatables1915inthisareawere248000000
TaxRatables1930inthisarewere736000000

Thusyouseetheseassessedvalueshaveincreased1139
timessince1900to1930andwithoutdoubthaveincreased
inagreaterproportionforthepast20years

Sincemuchofthe285000acresofsaltmarshlandin
NewJerseyissuitableforraisingsalthayandsincethedit
chingofthesemeadowsretardstheharvestingofthiscrop
somewhatithasofcourserequiredsometactandper
suasiontosecurethecooperationofthefarmersinthiscon

trolworkApparentlytheyprefertobeannoyedbythe
mosquitoesratherthantheircreditors

Sportsmensgroupshavealsomadesomeobjectiontothe
workbasedontheirbeliefthattheditchingretardsthe
breedingandrefugeofwildducksbutwehavemadesome
progressinbringingthesetwogroupsintothethoughtthat
wecanworktogether

TheCommissionersfob

WelongagoconcludedinNewJerseythatmosquitocon
trolcouldonlyproceedunderthepresentligislationas
rapidlyasthepublicbecameconsciousoftheresultsand
demandedreliefThejoboftheCommissionerthereforeis
thatofaliaisonofficersandthroughourcontactswith
taxpayersandvisitorswecanshowtheneedforincreased
appropriationsandwetoocangiveourpersonalattention
totheexpenditureoffundssothatfullvalueisreceived
forallmoneyreceived

TheCommissionersmustalsobepreparedforsomecriti
cismwhenanoccasionalbroodofmosquitoesgetsonthe
wing orelsearrangeahurriedtripoutoftheterritorytill
thebrooddiesoff

HowLONGDoTHEYSERVE

Ihaveoftenwonderedwhymenarewillingtogiveso
muchoftheirtimeandenergytothiscausewithoutany
possiblefinancialreturnMybeliefisthatonceonebe
comesinterestedintheworktheassociationsformedand
thetypeofmenonemeetsinthisworkservetostimulate
furtherinterestandadesiretoseethisjobcompleted

IntheOceanCountyCommissionMrACarlHaag
andmyselfhaveeachservedmorethanaquartercentury
andDrAKBrouwerourPresidentreplacedhislate
fatherDrFrankBrouwerathisdeathandaltogethera
periodofmorethan35yearshasbeendedicatedtothis
workinthisfamilyalone

Mostofyouarefamiliarwiththeworkofourlate
DrTJHeadleeandhisbookonTheMosquitoesof
NewJersey TobeassociatedwithsuchmenasDr

Headleeandthemanyotherauthoritiesiscertainlyworth
while

YouhaveassociatedwithyouinthisworkinCalifornia
MrThomasDMulhernwhoreceivedhistraininginthis
workunderDrHeadleeandweinNewJerseyfeelthat
youhavesecuredtheservicesofonewiththoroughpre
parationbothinfieldworkandlaboratoryandindown
toearthmethodsofcontrol

LookingbackwardaquarterofacenturyIcansee
greatprogressinthisworkandhavereachedthefollow
ingconclusions

1 Foralongtimewewillhavesomeannoyanceat
intervalswhenourregularorganizationcannotexpandfast
enoughtomeetemergencyconditionscausedbyweather
andtides

2 Wenowknowlifecycleandhabitsofmostof
thetypesofmosquitoesandifwearegiventhepersonnel
andfundswecandestroythemontheground
3 25yearsagowewerelikeaboyshootingatabat

withanairrifleinthedarkbuttodayweareproceeding
asMarkTwainsaidwiththecalmquietconfidenceof
aCHRISTIANHOLDING4ACESandlikeGeneral



MacArthurwearepreparedtogivetheenemyavery
roughtime

MrEASmith ThenextreportisfromtheUtah
MosquitoAbatementAssociationItwasscheduledtobe
givenbyRobertAWilkinsSuperintendentoftheSalt
LakeCityMosquitoAbatementDistrictHecouldnot
makethetripbutJamesVSmiththeFieldSupervisor
ishereandisgoingtogiveusthereport

MrJVSmith MrPresidentladiesandgentlemen
beforeIbeginthereportofprogressofmosquitoabate
mentinUtahIdliketosaythatIreallyfeeladistinct
pleasureincomingtotheseexcellentmeetingsandalsoto
representtheUtahMosquitoAbatementAssociationI
couldntsuppresstheurgealthoughitdoesntseemfitting
tomakethestatementthatIvealwaysbelievedthatCali
forniawasomittedbyPresidentTrumanwhenhemade
thestatementthattheMarineshadapropagandamachine
comparabletothatofStalinsLaughterIthinkCali
forniarunsalittlebetterthanaclosesecondtotheMarine
CorpsHoweverafterthebeautifulweatherthatwas
orderedparticularlyforthisoccasioniftheresbeenany
offenseIguessIshouldapologizealso

PROGRESSOFMOSQUITOABATEMENTINUTAH

ByJAMESVSMITHFieldSupervisor
SaltLakeCityMosquitoAbatementDistrict

SaltLakeCityUtah
TheUtahMosquitoAbatementAssociationisnow

enteringitsfourthyearofoperationastheadoptedparent
oftheMosquitoAbatementDistrictsinUtahWehave
heldthreeannualmeetingseachofwhichinourhumble
opinionhasbeenagreatsuccessFurthermorethesuccess
ofthesemeetingsismeasurableFirstUtahMosquito
Abatementasafingerofthelefthandsotospeakhas
beenabletofindoutwhattherightarmisdoingbyhav
ingexpertsfromotherareasasourguestspeakersMany
ofourguestspeakcrshavebeenfromCaliforniaWefeel
fortunateinbeingacloseneighborandwesincerelythank
youforyourinterestandinformationinourbehalfSec
ondinmanycasesUtahdistrictsareadoptingsomeof
theideaspresentedatourmeetingsandareadaptingthem
toUtahproblemsTheUtahMosquitoAbatementAsso
ciationmeetingsforthisyeararescheduledforMarch19th
and20thattheUniversityofUtahinSaltLakeCityThe
programindicatesthatsomeveryinterestingpaperswill
bepresentedOneofthemisbythePastPresidentofthe
AmericanMosquitoControlAssociationLesterWSmith
whowillbeourfirstguestfromtheeasternUnitedStates
otherguestsincludeDrFCBishoppandwelookfor
wardtotheoccasionwithdistinctpleasure

Iamconfidentthatallofthemembersoftheabatement
districtsinUtahagreewhenIexpressourgratitudeto
DrDonMReesoftheUniversityofUtahforthework
accomplishedbytheUtahMosquitoAbatementAssocia
tionDrReesmayrightfullybecalledtheFatherofUtah
mosquitocontrolnotforhisageorbeingthefounder
ofmosquitocontrolintheStatebutforhisrelentlessand
sincereenergiesexpoundedpurelyintheinterestofmos
quitocontrolandpublicwelfareHehasservedas a

memberoftheBoardofTrusteesoftheSaltLakeCity
MosquitoAbatementforthelastnineyearsandasPresi
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dentoftheUtahMosquitoAbatementAssociationsince
itsorganizationin1948DrReesspendsalargeamount
ofhisvaluabletimeexplainingmosquitocontrolworkto
thepublicandisthemantowhommostofthecredit
mustbegivenfortheorganizationofourcontrolwork
DrReesalsocarrieshisenthusiasmintothedassroomsat
theUniversitygivinghismanystudentstheadvantagesof
learningmosquitocontrolfromanexpertToemphasize
hissincerityhisdutiesinmosquitocontrolworkwith
whichmostofusassociatehimareaccomplishedwithout
monetarycompensation Asyouknowheistheneed
PresidentoftheAmericanMosquitoControlAssociation
andweareconfidenthewilldoanexcellentjobinthat
capacityWehavefourorganizedabatementdistrictsin
UtahandallofthemaremembersoftheUtahMosquito
ControlAssociationBynametheyaretheBoxElderFly
andMosquitoAbatementDistrictWeberCountyAbate
mentDistricttheSaltLakeCityandMagnaAbatement
DistrictsTwoadditionaldistrictsareintheprocessof
beingformedOneofthemconcerningSouthSaltLake
Countyisnearlycompletedandshouldbeinoperation
verysoonTheotherareainterestedincontrolisDavis
Countywhichholdsakeypositioninmosquitoabatement
workinNorthernUtahDavisCountyislocatedbetween
SaltLakeCountyandWeberCountyandatthepresent
servesasanexcuseforbothWeberandSaltLakeCity
whenlargenumbersofmosquitoesappearineitheroftheir
districtsTheformationofaDavisCountyAbatement
Districtwhichisimminentcompletesachainofmosquito
controlledland110mileslongborderedbyhighmoun
tainsontheeastandGreatSaltLakeonthewestItwill
beinterestingtoobservetheresultsofcontrolworkinthis
areaaftertheformationofthenewdistrictsInaddition
totheorganizeddistrictsseveralcitiesthroughoutUtah
haverealizedthemosquitoproblemsintheirimmediate
surroundingsandhaveappropriatedfundsforlocalabate
mentworkSuchprogramsoftenserveasanucleusforthe
formationoffullscaleorganizedmosquitocontrol

Manyotheradvancesareevidentwithinthedistrictsin
UtahTheSaltLakeMosquitoAbatementisproudof
itscooperativedrainageprogramsandaftertwoyears
ofoperationsuccessoftheprogramisassuredThepro
gramofcooperativedrainageinvolvesanagreementbe
tweentheabatementdistrictSaltLakeCityandSaltLake
Countyherebyeachcontributestenthousanddollarstoa
jointfundtobeusedfordrainageworkAlldrainsin
thevalleyarenowstudiedwithequalintensityastotheir
effectivenessThiseliminatesdiscrepanciesastowhether
thedrainbelongstotheCountytheCityorthemosquito
abatementNewdrainsaredugwhereandwhenthey are

neededwithoutthequestionofwhoshouldstandthe ex

penseoftheworkThereisalsoconsiderablerelieftothe
SaltLakeCityDistrictinmaintainingthedrainagesystem
Lastyearovertwentyfivemilesofneworcleaneddrains
werecompletedbytheheavydraglinesoftheneworganiza
tioninadditiontothenormaldrainageaccomplishments
oftheabatementdistrictItthereforeseemsapparentthat
thepermanentcontrolprogramhasmorethandoubledits
effortsandaccomplishmentswiththeworkofcooperative
drainage Permanentcontrolpoliciesandpracticesin
Utahhavereclaimedhundredsofacresofgroundsince
theinceptionofcontrolworkin1922Thefutureof re

clamationthroughdrainageandothermosquitocontrol



isevenbrighterinUtahtodayThesuccessofthiswork
givesconfidencetotheUtahAssociationinurgingthe
adoptionofasimilarprogramintheotherUtahDistricts

TwodistrictsinUtahmadeextensiveuseoftheair

planein1950BothWeberCountyandtheSaltLake
CityDistrictshiredplanesforaerialsprayworkthelatter
treatingmorethan1300acresformerlydifficulttotreat
orcompletelyinacessabletogroundcrewsTheresults
wereexcellentandwefeelthatitismoneywellspent
Airplaneworkisnewtousandourprogramrequires
refinementtoobtainmaximumeffectivnessbutagain
wehavetheexperienceofotherstoguideus

Ingeneralaccomplishmentsofadditionalinterestisthe
passageofanenablingactbytheUtahLegislaturelast
weekThisactenablesretirementundertheFederalsys
temforallemployeesofmosquitoabatementdistrictsin
thestate

TheprogressinUtahisgratifyingandwearelooking
forwardtomanymoreyearsofexpansionandsuccess

MrEASmith ThankyouverymuchJimIhad
thepleasurelastyearofattendingtheConferenceinUtah
andIcertainlyendorseJimsstatementsandrecommend
itforanyofyouwhodonthavebudgettroublesandcan
makethetripThenextseriesofpapersontheprogram
isdesignatedasNeworunusualdevelopmentsofthe
pastyearinvarioussectionsoftheUnitedStates How

everthisisgoingtobeaquickrunthroughasthefirst
threeonthissectionoftheprogramOregonOhioand
TexaswereunabletomakethetripIthinkthequestion
thatIveheardmosttimesatthisConferencesofaris
IsDorothyMcCulloughLeegoingtobeherethis

year andagoodmanyofyouheardthatsameques
tionThoseofyouwhohaveheardherspeakatour
meetingsinthepastknowthereasonforitShescertain
lyanexcellentspeakerWehavealetterfromhersaying
thatofficialbusinessasMayorofPortlandrequiresher
presenceinWashingtonthisweekButshehassenta
reportbyArthurWoodyontheiroperationsin1950
whichwewillpublishinourProceedings

AREPORTOFMOSQUITOCONTROLWORK
INPORTLANDANDVICINITY

1950

ByARTHURHWOODYInsectAbatementSupervisor
BureauofInsectControl

Weregretthatweareunabletoattendyourconference
aswefeelthattheknowledgeobtainedfromsuchcon
ferencesisofgreatvaluetousinourmosquitocontrol
workMayorDorothyMcCulloughLeehasinstructedus
tosubmitabriefreportonouractivitiesthispastyear
whichwehopewillbeofinteresttoyou

Thefirstseriousattemptatmosquitocontrolinthe
Portlandvicinitycameinthemiddle30sIn1934a
studywasmadebytheUSDepartmentofAgriculture
BureauofEntomologyandPlantQuarantinewithEn
tomologistHHStageinchargeResultsshowedthat
theAedesorfloodwatermosquitoesweremuchmore
thananuisance theirpresencecausedlossesrunning
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intothousandsofdollarsthroughdecreaseinmilkpro
ductionindairyherdsinabilitytohireorkeeplaborin
thetruckcroparealossoftouristtradeetc

WithFederalaidextensivebrushclearingofmosquito
breedingareaswasdonein1935Whenthefloodwaters
passedovertheseareasoilingcrewssprayeddieseloilon
waterwherelarvaewerehatchedSincethisworkwas

donebyrowboatoronfootitwasimpossibletotreatall
thehatchingareasIndeedonlyanestimated25000out
ofapossible80000acresweretreated

Theworkwascontinueduntil1938whenFederalaid
waswithdrawnBythattimeresidentsofPortlandand
MultnomahCountyhadbecomeawareoftheadvantages
ofmosquitocontrolandprotesteditsdiscontinuanceSo
theCityofPortlandandMultnomahCountyconsultedto
seewhattheycoulddoandbetweenthemtheybudgeted
10000perannumforthecontinuanceoftheworkand
thesamesortofcontrolprogramwascarriedonbutwith
outbrushclearingandotherwiseinamorelimitedway
Duringthewaryearshowevermosquitocontrolbogged
downowingtothelimitedbudgetandraisingcosts

In1944adumptruckandapowerpumpwereac
quiredforuseincontrolworkThefollowingyear
MayorLeeinitiatedstepstoestablishtheBureauofIn
sectControlwithmosquitocontrolasitsmajoroperation

In1946threeflightsweremadewithanArmybomber
experimentingwiththedispersalofinsecticidefromair
craftOnethousandtwohundredgallonsof25percent
DDTconcentratecutto5percentindieseloilwereused
andatotalof3000acreswascoveredin3zhoursof
flighttimedoingworkitwouldhavetakentenmen22
daystodobytheusualmethodofsprayingbyhandfrom
knapsacksprayerscarriedonbacksTheresultsobtained
werepractically100percentcontrolforthisarea

TheCityofPortlandthereforewentaheadwithplans
tousethistypeofcontrolinthefutureandearlyin1947
purchasedtwosurplustrainerplanesandequippedthem
withthermalexhaustaerosolsandboomspraysfromplans
developedbytheTennesseeValleyAuthorityandthe
USDepartmentofAgricultureBureauofEntomology
andPlantQuarantine

Duringthepastfouryearsthroughtheuseofaircraft
andotherscientificimprovementsthemosquitoproblem
inPortlandandMultnomahCountyhasbecomesuffi
cientlywellcontrolledtoresultinfewerandfewerreports
ofthepresenceofmosquitoesparticularlyoftheAedes
species

Theareasofmosquitocontrolextendoveratotalof
approximately150squaremilescoveringnotonlyMult
nomahCountybutothercountieswhichcontractwiththe
CityforcontrolThesecountiesin1950wereClackamas
nOregonandClarkinWashingtonControliscarried
onnotonlyinallareasaffectedbythespringandsum
merrunoffoftheColumbiaandWillametteRiversbut
alsoimpoundedwaterareasdrainageditchesartificial
waterbodiessuchasduckpondsandwaterhazardson
golfcoursesInthe1950season78000acreswerecon
rolledbyaircraftand2360acreswithgroundequipment

ThisyearitwasnecessarytocarryonactiveAedes
ontroloperationsforalongerperiodthaninprioryears

asthefloodconditionoftheColumbiaandWillamette
Riverscontinuedforaperiodof68dayscomparedtoa



normalperiodof35daysSevencompletecoveragesof
thebreedingareasinMultnomahCountywererequired
using27180gallonsofoilandsolventsand16121
poundsofchemicalsTheBureauaircraftflewatotalof
456hoursand18minutes

DuetothelongersummerseasonCulexandCuliseta
mosquitoeswerefoundingreaternumbersthaninprior
yearsindicatingthatclimaticconditionsplayalargepart
incontroloperationsBecauseoftheinternationalsitua
tionwhichmightcauseacriticalshortageinsomeofthe
necessarychemicalsneededincontrolworkwedeviated
fromournormaloperationsandcarriedonanexperiment
alprojectunderthesupervisionofCMGjullinResearch
EntomologistattachedtotheUSBureauofEntomology
andPlantQuarantinestationedatCorvallisOregonIn
searchofachemicalwhichcouldbeusedinplaceof
DDTintheeventthatDDTbecameunavailableas
ofnowwehavenoreportfromMrGjullinastohis
findings

TheprincipalchemicalsusedwereDDTandPyrethrum
extractThesewereblendedinAromaticSolvent42Die
seloilandblackoilnotexceeding5percentDDTand
114percentPyrethrumdispersedattherateoftwoquarts
peracreThiscombinationgaveatrulysurprisingcontrol
bothasalarvicideandadulticideCompletetoxicological
datagivenbythemanufacturersshowPyrethrumcanbe
usedincombinationwithDDTinthesepercentageswith
outanyaddedtoxichazardtohumanbeingsorwarm
bloodedanimalsTheDieseloilusedmeetsFederalSpeci
ficationsVK211Ahavingaspecificgravitybetween
0824and0795at60FTheblackoilusedisapure
petroleumproductfreefromfattyoilsfattyacidsresins
soapsorothernonhydrocarbonssedimentsandsludge
AromaticSolvent42isaMethylatedNaphthalenespeci
ficationsforwhichcanbeobtainedfromUSDepartment
ofAgricultureBureauofEntomologyandPlantQuaran
tine

Thereare34speciesofmosquitoesknowntooccurin
OregonTheybelongto5generaAedesAnopheles
CulisetaCulexandMansoniaOutof34wehavenine
speciesthatareplentifulenoughtowarrantcontrol

Theyare

A 1 AedesvexansMeigen
2 Aedessticticusformerlyknownaslateralis

Meigen
3 AedesincrepitusDyar
4 AedesdorsalisMeigen

Thesespeciesarefoundintheoverflowareasalongthe
ColumbiaandWillametteRivers

B 5 Culextarsalis Coq
6 CulexpipiensLinn
7 CulisetaincidensThomson

Thesespeciesarefoundinsemipermanentand
poundedbodiesofwater

C 8 AnophelespunctipennisSay
9AnophelesfreeborniAitken

Thesespeciesarefoundinspringfedlakesinboth
MultnomahandClackamasCounty
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TheequipmentownedandoperatedbytheBureauisa
NorthAmericanAT6equippedwitha600hpPratt
andWhitneyenginewhichhasbeenconvertedtoaspray
plane Controlsandinstrumentpanelswereremoved
fromtherearcockpitanda96gallontankfabricated
andplacedinpositiondirectlyinbackofthepilotsseat
inthefrontcockpitandrestingoneinchbeyondcenter
oftheCGlineA12voltelectricdrivenpumpwas
constructedandmountedonfuselagemembersdirectly
beneaththetankTheboomis42feetlongmounted
nineinchesbelowthewingsurfaceItisattached3
inchesbehindtheleadingedgeatthewingtipdiaganally
toapointdirectlybeneaththefuselageatthetrailingedge
ofthewingNozzlesarespaced12inchesapartusing
ChicagoSprayingSystemdiaphramTjetwith6510tips
TjetdiaphramvalvesopenatfivepoundsPSIThe
operatingpressureofthesystemis40poundswithadis
persalrateof18gallonsperminuteat133milesperhour
applyingtwoquartstotheacreat50to75footlevels
Thisplanewasoperatedtheentireseasonof1950with
outmishaporbreakdowninthespraysystemandhas
provedtobeaverysatisfactoryairplaneforthetypeof
areathatwecontrol

WealsohaveaBoeingPT17equippedwitha220
hpenginewithanexhauststackfiveinchesindiameter
installedlengthwiseofthefuselageA214inchventuri
isattachedtotheendofthe17footstackwithtwoMon
arch0015spraynozzlesprojectingintotheventurithroat
withadistributingrateof55gallonsperminuteat70
milesperhourA70galloninsecticidetankofteardrop
designismountedonbombshacklesbeneaththefuselage
oftheplanewithawinddrivenOverdorferbronzegear
pumpmountedontheundercarriageThisairplanewhile
beingveryefficientinsmalllevelareashasbeenvery
highonmaintenanceAbreakdownonoperationalcosts
betweentheBoeingandNorthAmericanthispastseason
showedthatwhiletheNorthAmericanusedmuchmore
gasolineitdidthreetimestheamountofworkthatthe
BoeingdidWedisposedoftheBoeingandhaverecent
lypurchasedaDouglasA25whichisanallmetalair
planeofapproximatelythesamedesignastheNorth
Americanandwillbeequippedwiththesametypeof
dispersalsystem

AsweareoperatingfromafixedbaseatthePortland
Troutdaleairportitbecamenecessaryforustopurchase
atanktruckwhichisaFourWheelDrivetruckwitha

1850gallontankThisisusedtotransportinsecticide
fromourmixingplanttotheairportForourground
controlworkwehaveaLawrenceAeroMistaHardy
SprayerandahighvelocityFriendDuster

Wehavefoundthefollowingmeterologicaldatamust
beobtainedbeforeconductingsprayflights

1 RelativeHumidity
2 WindVelocity

im 3 ConversionandInversionTemperatureConditions
Manycommendationshavebeenreceivedthisyearfrom

citizensofMultnomahCountyontheeverincreasingef
fectivenessofthemosquitocontrolprogramThesehave
comenotonlyfromindividualcitizensbutalsofromin
dustrialandagriculturalinterestsandfromrecreational
leadersofthiscommunity



TheBureauofInsectControlisworkingincloseco
operationwithstateandfederalagenciesparticularlywith
theUSDepartmentofAgricultureBureauofEntomol
ogyandPlantQuarantineExperimentStationatCorvallis
inthedevelopmentofnewinsecticidesandtheirapplica
tionandthemosteconomicalmeansofcontrolarebeing
used

ThroughoutthewintermonthstheBureaucarrieson
aneducationalprogramwithfilmsprovidedbytheUS
PublicHealthServiceTheseareshownatschoolsgranges
andgardenclubs

InJuly1950theBureauofInsectControlwasselect
edbytheUSPublicHealthServiceandtheOregon
StateBoardofHealthasaninservicetrainingschool
wherethecontroloffliesandmosquitoeswastaughtto
stateandcountypersonnelbothfromOregonandfrom
southwesternWashington

Thefollowinglistshowsthenamesandtitlesofthose
vhoconductedtheinstruction

RoyFFritzScientistCommunicableDiseaseCenter
USPublicHealthService

RalphBarnesScientistCommunicableDiseaseCenter
USPublicHealthService

MiltonHBuehlerJrSanitarianOregonStateBoard
ofHealth

SBOsgoodMDEpidemiologyOregonStateBoard
ofHealth

VerneCReiersonSanitarianOregonStateBoardof
Health

WWYatesEntomologistUSDepartmentofAgri
cultureResearchAdministrationBureauofEntomology
andPlantQuarantine

DrFrancisGilchristHeadDepartmentofBiology
LewisandClarkCollege

ArthurHWoodySupervisorBureauofInsectControl
CityofPortland

Startinglastyeargroundmarkerswereplacedindicat
ingareasandswathssothepilotcanlocateareasandtreat
themwithminimumlossoftimeRadioshavealsobeen

installedintheaircraftsothattheycanbeincommunica
tionwiththetowerandalsowithaBureauautomobile

whichtooisequippedwithradioeliminatingtheneces
sityofemployingflagmenThisarrangementprovidesan
increasedmeasureofsafetyasinanemergencythepilot
cancommunicatedirectlywiththeBureauofandviceversa

Wehavehadaverysuccessfulmosquitocontrolthis
pastseasonandhopetoachievethesamedegreeofcontrol
thiscorningyear

MrEASmith IalsohavealetterfromDrEads

ofTexasinwhichhestatesthatheregretsverymuch
thattheoriginalletterhasbeenmislaidanddidntget
hisanswerintimesothatwecoulddeletethename

fromtheprogramHesaysUnfortunatelywehavelittle
progresstoreportinconnectionwithourabatementdis
trictsduring1950Severaladditionalcountiesweresur
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veyedandcontrolplansandcostestimates weredrawn

upHowevernonewdistrictswereactuallyformed We

havebeenoperatingsomewhatunderwrapssincethead
ministrativeheaddoesnotfeelthatthisdepartmentshould
pushthemattertoovigorouslyImsorrythat theCali

forniatripcannotbejustifiedthisyearasIhavebeen
lookingforwardtoseeingyourabatementdistrictsin
operationforsometimePossiblyIcanattendyour meet

ingsnextyearSincerelyyoursRichardBEadsPrincipal
Entomologist

Weregoingtohavetomakeafewrevisionsinthe
programAswasstatedyesterdayDrFreeborncould
notgetdownandBillReevesisnowgoingtopresent
hispaper

DrWCReeves Stanwasveryunhappythathe
couldntbehereforthemeetingshehadtogotoWash
ingtonDCHehadbeenlookingforwardagreatdeal
tomeetingDonReeshere

THECONTINUINGINTERESTOF

THEUNIVERSITYOFCALIFORNIAIN

MOSQUITOCONTROL

BySTANLEYBFREEBORNPhDScD
AssistantDeanCollegeofAgriculture

UniversityofCalifornia

Iamveryhappytohavebeengiventhisassignment
asithasbeennecessarytogatheralotofinformation
notpresentlyavailableinanyoneplaceWhentheword
continuingisuseditisassumedthatyouarediscussing
somethingthathasbeenstartedalreadyThisgivesme
achancetobackupforarunningstartandrecordbriefly
theUniversityspasthistoryinmosquitolore

ThestoryofworkwithmosquitoesattheUniversity
ofCaliforniaisthelongshadowofProfessorWilliam
BrodbeckHermsHisenthusiasmifnothisdriveforac
complishmentwastransmittedtocolleaguesandstudents
overaperiodofnearlyfortyyears

HoweverbeforeProfessorHermsarrivedontheCali
forniasceneProfessorCWWoodworthprofessorof
EntomologyattheUniversityin1903wasinterestedin
thesaltmarshmosquitoproblembyMrNobleMStover
anengineeringgraduateoftheUniversityhohadbeen
askedtoprepareplansforamosquitocontrolprogramin
SanRafaelMarinCounty

In1904HJQuayleAssistantinEntomologywas
detailedbyProfessorWoodworthtocooperatewithMr
GAPopePresidentoftheBurlingameImprovement
Clubindevisingaplanforthecontrolofmosquitoes
intheSanFranciscopeninsulafromSouthSanFrancisco
toSanMateoAsurveywasmadebyMrQuayleanda
groupofstudentswhofoundthatthechiefproblemwas
inthesaltmarshesfromwhichhordesofOchlerotatus

lativittatusAedesdorsalisweremakingthecountryside
almostuninhabitableAplanofactionwasoutlinedand
in1905MrQuaylewhohadnowbeenmadeanAssist
antProfessordirectedadefinitecontrolprogramof



drainingleveeingandoilingAnophelesalthoughno
malariaproblemwasinvolvedwerealsocontrolledby
treatmentofseveralfreshwaterpondsandswampsand
thestraighteningofdrainagestreamsAnearlymigration
ofLepidoplatyssquamigerAedessquamigercausedsome
difficultybuttheresultsondorsaliswerealmostmiracul
ousIn1906ProfessorQuaylewrotethefirstUniversity
ofCaliforniapublicationonmosquitoesBulletin178of
theCollegeofAgriculture AgriculturalExperiment
Station entitledMosquitoControl

ProfessorWilliamBHermscametotheEntomology
DivisionoftheUniversityin1908asAssistantProfessor
ofParasitologyandthustherewascreatedthefirstchair
ofParasitologyinanyAmericanuniversity

In1909MrHarryButlerofPenrynCaliforniasought
ProfessorHermsadviceastohowbestthisrelatively
newinformationthatcertainmosquitoestransmittedma
lariacouldbeutilizedinamelioratingtheravagesof
malariainthefruitproducingcountryaroundPenrynand
Loomis

ProfessorHermsoutlinedanantimalarialprogrambased
onAnophelescontrolandin1910hewithHaroldF
Grayandotherstudentsundertookadrainingfillingand
oilingprojectcoupledwithanintensiveeducationalpro
gramintheschoolsandclubsTherollingterrainand
drysummersconspiredwiththesepioneersandtheirsuc
cesswasalmostmiraculousMalariapracticallydisappeared
fromtheareaItwasafortunateexamplewhichother
communitieswereanxioustocopy

ItwasinthesameyearthatworkbyProfessorHerms
andhishelperswasstartedatbothOrovilleandBakers
fieldThewriterisresponsiblewithseveralothersfor
thestatementthatthiswasthefirstantimalarialcampaign
carriedonbymosquitocontrolmethodsintheUnited
StatesThisstatementwasoriginallymadepubliclyinCali
forniabyDrLOHowardwhowastheestablished
historianoftheearlydaysofmalariacontrolHowever
itasdoubtlesslyqualifiedorshouldhavebeenqualified
atthetimeitwasmadeaslaterinvestigationshaveshown
thatthisworkinCaliforniawasantedatedbyalmostten
yearsThepalmforthefirstattempttocontrolmalaria
byantimosquitomeasuresinContinentalUnitedStates
probablyisheldjointlybythetownofBrooklineMass
achusettsandthecityofNewYorkbothofwhichstarted
antimalarialmosquitocontrolmeasuresinthesummerof
1901Brooklinehadbeencarryingonantimalarialmeas
uresbydrainingstandingwaterformanyyearsbefore
theactualknowledgeofmosquitotransmissionwasmade
availableandtheyquicklycapitalizedontheinformation
andorganizedtheirworkintoamosquitocontrolprogram
TheChronicleanewspaperpublishedinBrooklinecar
riesinitsAugust311901issuewhichisVolume28
number36alengthyreportbyDrHLincolnChaseon
themosquitonuisanceanditsrelationtomalariaandwith
therecommendationsforcontrol

In1903DrChasemadeaformalreportoftheearly
BrooklineworkintheforerunneroftheJAPHAThe
JournaloftheAssociationofMassachusettsBoardsof
Healthp190201

Itisinterestinginretrospecttonotethattheemployee
designatedtosupervisethisoriginalantimalarialcampaign
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in1901wasallowedonelaborerat 175perdaythe
itemizedlistofequipmentconsistedof

1hiredhorseandlightwagon
1outfitforcollectingspecimens
1fivegallonoilcan
1singlegallonwateringpot
1brassspigot
2galvanizedironoildrippingpans
1picktoopenmanholes
1funnel

50gallonsoflightfueloil

BeginningtheworkinSeptembertheyhopedto
destroyedthelastmosquitolarvaeoftheseasontheones
thatotherwisewouldhavematuredandlivedthroughthe
wintertoproducethefirstbroodofmosquitoesofthe
followingspring

Thereportendswithfanmailfromagratefulcitizenry
attheendoftwoyearstrialThetownwasevidently
satisfiedwiththeresultsfortheyhavecarriedonmosquito
controloperationseveryyearsince forfiftyyearsThe
moralisthatnomosquitomaneverworkshimselfout
ofajobnomatterhowgoodheisnorhowlongheworks

TheStatenIslandcampaignwasinchargeofDrAH
DotythehealthofficerofthePortofNewYorkwho
wasengagedinextensivesaltmarshmosquitocontrolac
tivitiesNotingthatmalariaoccurredinthecenterofthe
islandhemadeasurveyofthemosquitoespresentand
discoveredthattheywerepredominatelyAnophelesAp
parentlyinthefallof1901althoughpossiblynotuntil
thesummerof1902hedirectedagroupofhisworkers
tocarryonahousetohousecampaignforthecontrolof
Anophelesandsucceededinreducingthetransmissionap
preciablyinthissmallendemicareaTheclaimthatDr
WNBerkeleycarriedonthefirstantimosquitomalaria
campaignissomewhatcloudedbythefactthathenever
namedhisareaofoperationsuburbanNewYorktown
Hevisitedtheareain1900whenseveralcasesofmalaria
werediscoveredaroundanunnamedpondHerecom
mendedcatchingalltheadultmosquitoesinthehouses
completescreeninganddrainageofthepondMalaria
disappearedInthenextfewyearscampaignstoabate
malariathroughmosquitocontrolwerestartedfromTall
adegaAlabamaandAtlantaandSavannahGeorgiaas
farnorthasOldOrchardBeachMaineandasfarwest
asStLouisin1903OurPenryncampaigncantherefore
claimtobethefirstcampaignofitssortwestofthe
RockyMountains

ProfessorHermshoweverwasabusyconsultantand
missionaryforthenextfewyearsIn1913abillforthe
controlofdiseasevectormosquitoesknownastheGuilt
hillwasintroducedintotheLegislatureandpassedboth
housesbutwasvetoedbytheGovernor

TheUniveristyhadlittletodowiththelegislationlead
inguptothepassageoftheMosquitoAbatementDistricts
Actin1915immediatelyafterwhichbothMarinandthe
ThreeCitiesMosquitoAbatementDistrictontheSan
FranciscopeninsulawereorganizedButProfessorHerms
wassooninthethickofthefrayinaidingthevarious
localitiesintheirplansfortheformationofdistricts

In1916ProfessorHermsandthewriterwerecom

missionedundertheformersleadershiptocarryona
mosquitosurveyofCaliforniawhichwasstartedthatsum



merandcompletedsomesummerslaterThousandsof
milesofhighwayandbywayswerecoveredincollecting
tripsuntiltheentirestatehadbeencoveredinexceedingly
completefashionEverymosquitotakenwaspreserved
andtheresultshavebeenofinestimablevalueforstudents

overtheyearswhohavegonebacktothisoriginalsurvey
forrecordsofindividualspecies

RicewasfirstintroducedinCaliforniacommerciallyin
1914andby1916manypersonshadgravedoubtsasto
theeffectoftheindustryonthemosquitopopulationand
theendemicityofmalariaThewritermadeseveralstudies
onthisproblemlatercooperatingwithafieldpartyfrom
theUnitedStatesPublicHealthServiceunderthedirection

ofDrJCGeigerintheheartofthericesectioncenter
ingsouthofChico

In1917atProfessorHermssuggestionthewriter
workedontheeffectofpetroleumoilsonmosquitolarvae
andprovedforthefirsttimeinthiscountryandcon
currentlywithanIndianworkerthatpetroleumoilhas
adefinitetoxicitydependingonitsviscosityandchemical
constituencyinitsantimosquitoeffectsratherthanthe
suffocatingpropensityofasurfacefilm

In1917ProfessorHermsplayedaleadingroleinthe
planningofantimalarialmosquitocontrolworkinthe
SanitaryCorpsoftheArmyThewriterwasassociated
withhimintheSanitaryCorpsatthePortofEmbarkation
NewportNewsVirginiainaprojecttocarryonextra
cantonmentcontrolofAnophelesmosquitoesforavery
considerableareaoftidewaterVirginiasurroundingHamp
tonRoadsThestandardmethodsofcontrolwereused
andastrikinglyeffectivemalariacontrolprogramresulted

Inthespringof1919aproposalwasmadetotheState
BoardofHealththatademonstrationcontrolcampaignfor
malariamightbeinauguratedinthetownofAnderson
inSouthernShastacountyGovernorStevensmadeavail
ableagrantof10000remaininginhisWarEmergency
budgetandthewritertogetherwithanengineeraphysi
cianandamicroscopistundertookashotgunprogram
ofmalariacontrolinthisareaTheareacontrolledwas
onemilefromthecenterofthetownineachdirection

Theprincipalmeansofcontrolwaspermanentdrainage
butsomeoilingwasdoneandGambusiaminnowswere
introducedAscreeningprogramforthehomeswasin
auguratedandfreediagnosisandtreatmentatcostwere
madeavailabletoallresidentsofthecommunityandthe
surroundingcountryAbloodsmearindexandahistory
indexmadeinthespringof1919indicateda252percent
positivebloodsmearsand722percentpositivehistory
846inchilrenunder10yearsofageoveraperiod
ofthepreceedingsixmonthsThehistoriesandsmears
weretakenonstreetcornersandnoattemptwasmade
toseekoutpossiblemalariacarriersInDecemberofthe
sameyearfollowingthecontrolmeasuresadefinitesearch
forpossiblecarrierswithpositivebloodsfailedtoindicate
asinglecarrierAsimilarsurveyinJuneof1920inwhich
emphasiswasplacedupongettinghistoryandspecimens
frompersonswhothelocaldoctorsthoughtmightbecar
riersalsofailedtorevealasinglepositivecaseTheex
pendituresandthemethodsusedhardlyseemedsufficient
tohaveproducedtheseexceptionalresultsTheyem
phasizedhoweverthegreateffectivenessofrelatively
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simpleproceduresforthecontrolofmalariaundermost
Californiaconditions

ProfessorHermswasfinishinghismosquitosurveyin
Californiawhenitwasinterruptedbythewarandthe
followingtwosummersalaboratorywassetupatthe
StanfordRanchatVinaintheheartoftheSacramento

Valleyforthestudyofecologicalproblemsrelatingto
CaliforniamosquitoesManystudentswereassociatedwith
thesestudiesastheyhadbeenwiththemosquitosurveys
ofthestatethatprecededthemthusindoctrinatinga
freshgroupofyoungsterseachyearinthemosquitostudies
ofCaliforniaNumerouspaperswerepublishedbyPro
fessorHermsandothersontheecologicalphasesaswell
asontheegglayinghabitsandeggcharacteristicsduring
theseyearsIn1926thewritersMosquitoesofCali
forniaappearedwhichsummarizedtheinformationon
mosquitotaxonomyandecologyasitwasknownatthat
time

In1931MeyerHowattandHaringdemonstratedthe
virusofwesternequineencephalitisinhorsesbrainsin
CaliforniaThistouchedoffanewlineofendeavorand
HermsWheelerandHermsin1934publishednegative
resultsontheirabilitytotransmitthevirusbymeansof
thesaltmarshformofAedesdorsalisShortlythereafter
butnotpublishedforseveralyearsthisgroupcarriedon
experimentswiththefreshwaterformofAedesdorsalis
andwereabletotransmittheinfectionthroughtheirbites
ThiswassubsequenttothepublicationbyKeiserthat
theinfectioncouldbetransmittedbymeansoftheyellow
fevermosquito

Oneofthoseunfortunatetragediesoccurredinthis
periodReeveswhohadcarefullyworkedoutthehatching
requirementsofAedesvaripalpusasasubjectforhis
doctoralthesisfoundthatthedetailsofhisworkhad
beenpublishedbyothersThisforcedhimintoanew
fieldofendeavorwhichfortunatelyforallconcerned
wasthatofthetransmissionofthevirusesoftheencephali
tidesbymosquitoesFromthenontherefollowedavery
productiveperiodofonediscoveryafteranotherbythe
HooperFoundationgroupoftheUniversityconcerning
thetransmissionofthesevirusesbyvariousmosquitoes
andtheroleplayedbybirdsasinapparenthoststothein
fectionTheworkhasgoneoncontinuouslyandeffectively
untilatthepresenttimewehavethemostcompletepic
tureoftheepidemiologyofthearthropodborneencephali
tidesforanyoneareaintheworldHoweverthereare
manyloopholesinourinformationandtheHoopergroup
isforgingaheadonsuchproblemsasthewintercarryover
thebitinghabitsoftheprincipalcarrierstogetherwith
epidemiologicalstudiesofbirdinfectionsinnatureIn
additionthegroupisvitallyinterestedinthematter
offieldcontrolAlthoughmanyindividualspeciesof
mosquitoeshavebeenshowntobepossiblecarriersCulex
tarsalisisapparentlybyfarthemostimportantcarrierin
natureinCaliforniaTheproblemnowistodetermine
whethereradicationmeasuresagainsttarsaliswillactually
controlthespreadofthediseaseManyproblemsarein
volvedanditmaybesometimebeforetheactualanswer
canbegivenThegroupisspeedilyforgingaheadtoward
asolution

Attheoutbreakofthewartheterrainoverwhichmost
ofthewarwastobefoughtindicatedthatoneofthemost



importantdiseasestowhichourtroopswouldbesubjected
wasmalariaThedemandforentomologistsandparti
cularlythosewhohadhadsometraininginthemedical
phaseswasurgentAstatementwasmaderatherauthori
tativelyinWashingtonduringthewaralthoughIhave
neverseenthefigurestoverifyitthatmoregraduatesand
staffoftheUniversityofCaliforniawereengagedin
mosquitocontrolworkwiththearmedservicesthanany
otherinstitutioninthecountryThestatementmaybe
truebutifsowewerestronglypressedbybothCornell
andMinnesotaWhetherwesurpassinnumberornotis
adifficultquestiontoanswerbutwecertainlypresented
anextremelyimpressivepictureofactivityalongthelines
ofmosquitocontrol

ProfessorHermsoncemorereturnedtotheServiceand

wasinchargeofthetrainingofmedicalofficersinthe
fieldofEnvironmentalSanitationatCarlislebarracksin

PennsylvaniaFreebornwentintothePublicHealthService
andwasDirectorofOperationsforMalariaControlin
WarAreasUsingerinthePublicHealthServiceand
BaileyintheNavyhadthecreditforbeingthedirectors
ofthefirsttwoepidemicsofdenguethatwereevercon
trolledbeforethepopulationranoutofnonimmunes
BaileyfunctioningatGuamandUsingeratHonolulu
DouglaswasawardedspecialcitationsfromboththeArmy
andNavyforworkinNewGuineaandGuadalcanaland
inadditionentirelywithoutanypreviousplanningonhis
partaPurpleHeartTheBohartbrotherswerelargely
responsibleforthetrainingofSeebeesinfieldmalariology
andlaterwenttothePacificAreawheretheydidagreat
dealtostraightenoutthetaxonomyofthevariousmos
quitospeciesintheinvadedterritoryFurmanPeters
PerryandHowellalldidoutstandingworkintheSouth
PacificPerrywastheAreaEntomologistfortheNavy
TommyAitkenafteratourofdutyinCentralAmerica
wenttoNorthAfricaatachedasentomologisttothe
specialistonmalariacontrolonGeneralEisenhowersstaff
Helaterwentontomakeadistinguishedrecordinthe
controlofmalariainSardiniaandstayedafterthewar
tobetheentomologistforthepartythatisnowattempt
ingtoeradicatethediseaseaswellasthemosquitocar
riersfromtheislandPedroGalindowascalledhometo

Panamaformalariacontrolandisnowinchargeofthe
yellowfevermalariaeradicationprogramofthegovern
mentofPanamaTheseareonlyafewofthestudents
andstaffmemberswhowereengagedinentomological
workwiththearmedservicesbuttheygiveanindication
ofthetypeofactivitythatthesepeoplewereabletocarry
onbecauseoftheirbackgroundtrainingorprofession

Sincethewarwehaveaddedseveralmentothestaff

inEntomologywhohaddistinguishedrecordsinmalaria
controlduringthewarMiddlekauffwasafteratour
ofdutyasentomologistforFourthServiceCommandtrans
ferredtoPanamawhereheheadedtheentomological
fictionfortheArmySchoolofMalariologyPritchard
wastheleadingentomologistinthePacificHealthService
forcethathadthedifficultproblemofcontrollingmalaria
inextracantonmentareasinPuertoRicoduringthewar
JohnBelkinafteraperiodofindoctrinationwithTVA
enteredintowarworkandalsomadeadistinguishedre
cord

SomuchforthewarrecordSincethewartheHooper
Foundationgrouphaspushedaheadstronglywiththeir
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studyoftheencephalitideswithmostoftheentomological
workbeingdonebyReevesandBrookmanMentionhas
beenmadepreviouslyoftheirplansforthepresentand
futureAtDavisDickBoharthascarriedonhislarval
toxicitystudiesinadditiontokeepinghisfingeronthe
taxonomicproblemsrelatingtothegroupAtthepresent
timeheandFreebornhaveinthepressMosquitoesof
Californiawithnewkeysshortecologicalnarrativesand
abasiclistofdistributiondatamadeupofverifiedrecords

AtUCLAinLosAngelesJohnBelkinhasjust
publishedarevisedchaetotaxyforCulicidlarvaethatpro
misestobeusedwidelyInadditionhehasadopted
thepseudopunctipenniscomplexandwearealllooking
forwardtothetimewhenhewilltelluswherewestand

onthisconfusingmixtureofcontradictoryevidence
Nooneknowsexactlyhowmanyfamiliesofinsects

therearebut1500isprobablyaveryconservativenumber
WhenyouconsiderallthesefamiliestowhichtheUni
versityentomologistsmightdevotetheirattentionandfind
thatfifteenofthemhavemadesignificantcontributions
toourknowledgeofasinglefamilytheCulicidaethere
islittlegroundtobelievethattheUniversityisnotvitally
andaggressivelyinterestedinmosquitoes

ItisfittingthatatthispointIshouldmakequiteplain
thepolicygoverningresearchintheUniversityandin
theCollegeofAgricultureOurresearchprojectsinthe
mainrelateeitherdirectlyorindirectlytoproblemsof
someeconimicimportanceHoweveritisourfirmbelief
thatthebestaproachtoanyinvolvedproblemisatthe
grassrootsofbasicresearchAnswersobtainedatthat
levelbecomeenduringcornerstonesofourpermanentfund
ofinformation

Fromtimetotimeitisnecessaryforustoundertakea
probleminwhatIhavetermedoperationalresearchsuch
asscreeningofinsecticidesthedeterminationofdosages
andsimilarproblemsTheseareverynecessaryinorder
toanswertheimmediatequestionsofthefieldmenbut
theyaddlittletoourbasicinformationandbecomeworth
lesswhenforinstanceaformulationischangedorthe
materialissupplantedbyanewproductInthecasejust
mentionedwewouldmuchprefertobeworkingonthe
modeofactionoftheactiveingredientoftheinsecticide
itseffectontheinsectsphysiologyanditsultimatedes
tinationordestructionintheinsectsbodyTheanswers
tothesequestionstaketheproblemofimprovinginsecti
cidesoutofthetrialanderrorcategoryHoweverifstaff
memberswhoarecapableofdoingthistypeofinvestiga
tionareforcedintooperationalworkbypressurefromthe
fieldrealprogressisboundtobeslowedup

Oneotherbitofinformationshouldbeaddedtothis

sumarywhichrelatestothemodifiercontinuinginthe
titleAnyonewhohaseverworkedoncewithmosquitoes
maybedivertedtemporarilybutsoonerorlatertheirfasci
nationdrawshimbackintothefieldandwewelcome
himastheprodigalson

MrEASmithIseenopointinlettingBillsitdown
sincehehastojumpbackupagainNowhecanpresent
hisowntalkonEncephalitisVectorstudiesinCalifornia

Note AtProfessorReevesrequesthistalkwasnot
recordedasmuchofthematerialwasintentativeform
onlyandnotreadyforpresentpublication



MrEASmith ThenextspeakerisJohnMHender
sonSanitaryEngineerConsultantCDCAtlantaGeorgia
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IRRIGATIONANDMOSQUITOPROBLEMS

JOHNMHENDERSONSanitaryEngineerDirectorR
ConsultantCommunicableDiseaseCenterPublicHealth

ServiceFederalSecurityAgencyAtlantaGeorgia

Somepeopleafter30daytourshavewrittenbookson
thesocioeconomicproblemsofnationsandhowtosolve
themHavingbeeninCaliforniaanentireweekbythis
precedentIshouldconsidermyselfqualifiedtodiscuss
authoritativelythemosquitoproblemsofyourstateHow
everIamalsoremindedofthelearnedscientistwhowas
askedtosuggestsolutionstoafewofthemanyproblems
ofIndiaandwhorepliedIdontknowIndiawellenough
Iveonlylivedthere20yearsPrudenceaccordingly
suggestsasubjectwithwhichyouarelessfamiliareven
thoughImayknowlittlemorethanyouaboutitFor
thisreasonIilldealmainlywiththeproblemsofmos
quitoesandencephalitisintheotherirrigatedstates

Mostsourcesreportthatirrigationinthiscountryis
practicedin17stateslyingwestoftheLouisianaMinnesota
tierRoughlythereare23millionacresofirrigatedland
inthesestatesofwhich6millionareinCaliforniaThe
irrigationof13millionacresofnewlandwasunderway
orproposedbytheUSBureauofReclamationin1948
1NoneofthesefiguresincludeArkansasorLouisiana
whichhaveamillionacresofricelandunderexistingir
rigationThisaddsuptosome37millionacresexclusive
ofnearly8millionacresofsupplementalwaterdevelop
mentsinirrigatedareasofwesternstatesontheBureau
ofReclamationprogram 1 Moreoversupplemental
irrigationispracticedinallornearlyallofthehumid
statescomprisingtheremainderofthenationbutinsum
mationitmaybesaidthatirrigationisofchiefimportance
in19states

Themostacutemosquitonuisancesarisingfromirriga
tionprobablyoccurinCaliforniaUtahandArkansasand
itissignificantthatthesearetheonlystatesintheso
calledirrigatedareawheremosquitoabatementdistricts
eitherhavebeenextensivelydevelopedoraswithArk
ansasarebeingactivelypromotedTheremainingstates
mightbeclassedasvirginterritoryexceptforalimited
butimportantareaofOregon

Innoneofthislargeareacanmalariapresentlybecon
sideredaproblemTheviralencephalitidesappeartobe
anextensivebutnotafullyevidentpublichealthproblem
exceptintimesofepidemicoutbreakwhentheybecome
obviouslyimportant

Sinceknowledgeoftheincidenceandlocationofthe
infectioninmanduringendemicyearsisveryincomplete
eastoftheSierrasandthereisuncertaintyastothe
principalvectorsinsomelocalitiesitisapparentthat
mosquitoabatementprogramsbasedonrecurrentcontrol
measuresarehardlywarrantedinnonepidemicperiodson
theprimarygroundsofencephalitiscontrol

Whythenshouldanyoneconcernhimselfwithmos
quitocontrolinthisarea

Thefirstphaseofmyanswerrelatestonuisancemos
quitoesperse

Apartfromdiseasetransmissionitisnosecretthat
mosquitoescananddoseriouslyinterferewithhuman
comfortandthatmanymunicipalitiessomestatesand
theFederalgovernmentforanumberofyearshavefelt
justifiedinspendingpublicfundsinsubstantialamounts
fornuisancemosquitocontrolAsforothercountries
eventheMalariaInstituteofIndiahasfounditnecessary

toemploylaborforcesfornuisancemosquitocontrol
aroundDelhiinspiteofahundredmillioncasesof
malariainthatcountryInOctober1950theSurgeon
GeneralofthePublicHealthServiceinageneralletter
tostateandterritorialhealthofficersstatedItisour
convictionthatpestmosquitoesshouldreceivemoreat
tentionfromhealthauthoritiesthantheyinthepastPublic
healthhasbecomesomethingmorethantheabsenceof
diseasePhysicalefficiencyandcomfortonwhichmental
equanimitydependstoasubstantialdegreemaybeseri
ouslydisturbedbythecontinuedannoyanceofpestiferous
mosquitoeswhichmayormaynothavediseasetransmitting
potentialities

Thesecondphaseofmyanswerisconcernedwiththe
irrigationaspectsofmanmademosquitobreedingplaces
Mosquitoproductioninnaturalbreedingplacesoccursin
thegeneralareaButitisrecognizedtheworldoverthat
untidyirrigationandmosquitoproductionarehandmaid
ensandthisareaisnoexceptionObservationsbythe
OfficeoftheMidwesternCommunicableDiseaseCenter
Services2andothersinfieldstudyareasrevealmany
manmadewaterholdingconditionsresultingfromlack
ofconservationirrigationpracticeswhichareresponsible
forhighpopulationsofCulextarsalisAedesdorsalis
AedesvexansandAedesnigromaculisandlessernumbers
ofotherspecies

Inoneirrigatedareaover6800mosquitoeswerecol
lectedovernightinonetrapInanotherareatheaverage
collectionoffemalespertrapnightforthe4monthsea
sonwas474allspeciesandforan8weekperiodex
ceeded300CtarsalisThepeaktrapnightcollectionof
Ctarsalisfemaleswas1590Althoughmosquitocol
lectionsintheseareasarenotmeasuredbythegallonas
inCaliforniaitcanotbeconsideredthatsuchconditions
areconducivetoeithercomfortorfreedomfromdisease
hazard

Mostirrigationprojectshaveanestimatedlifeofone
tothreecenturiesManmademosquitobreedingisbuilt
intosuchprojectsbothintheirphysicalconstructionand
inimproperirrigationpracticesthelattergenerallybeing
moreimportantatthepresenttimeIthasbeentheex
perienceofpublichealthworkersthroughouttheworld
thattheingrainedcustomsofapeoplearemoredifficult
tochangethanthephysicalenvironmentIwasimpressed
byastatementmadetomerecentlybyanauthorityonthe
subjectthattheareasofthiscountryinwhichthecon
servationirrigationprogramhashadthehardestsledding
arethosewhereirrigationhasthelongesthistoryand
faultypracticesinconsequencearemostfirmlyintrenched
bytimeandtradition

SUGGESTEDPROGRAM

Ibelievethereisurgentneedandamplejustificationat
presentforthestatehealthdepartmentsofallirrigated
statesexceptCaliforniatoinitiatealongtermprogram
ofpreventingmanmademosquitobreedingAsforCali
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forniathisprogramrequireswideracceptanceanddevelop
mentratherthaninitiation

Theprogramagainstmanmademosquitobreeding
shouldassumetwoformsregulatoryandeducationalwith
theeducationalphaseprimaryHealthdepartmentsand
abatementdistrictsshouldfocusattentiononandsupport
theactivitiesofTheUSDepartmentofAgricultureand
stateextensionservicesinconservationirrigationThe
preventionofmanmademosquitobreedingshouldbe
presentedasanaddedreasonforwastewatercontrolnot
asaseparateissueAlthoughcountyagentsunderthe
extensionservicewillbefoundactivelyengagedinrender
ingdirectservicetoirrigatorsonconservationinsome
localitiesandstatesthemaineffortisundertheaegis
oftheSoilConservationServiceEvenonemosquito
preventionrepresentativeineachstateapplyingleverage
principlesbyguidingeducatingandservingthelarge
numberofagriculturalandsoilconservationagentswho
arerenderingdirectservicetoirrigatorsshouldmakeap
preciableprogressintime

Inadditiontoaknowledgeofmosquitobiologyandthe
sanitarysciencesthemosquitopreventionrepresentative
shouldalsohavegoodbasictraininginirrigationengineer
ingorsciencepreferablyinthesoilandwaterordown
streamirrigationphasesThisisbecausethebasicsolution
liesinavoidingwastewaterinallstagesoftheirrigation
systemandtraininginthebasictechnologyofthemethod
ofsolutionleadstotherenderingofamoreeffectiveser
vicetolocaldistrictandstateirrigationinterests

Themanagementofthelocalirrigationdistrictandthe
countyroaddepartmentrankhighinimportancealong
withtheirrigatorAbout20ofthepresentirrigated
acreagehasbeendevelopedbytheBureauofRecalamation
theremainderbeinglocaldevelopmentsAlthoughthe
presenttrendinsomeregionsistowardtheconstruction
ofsystemsbyfederalagenciesevenheremostorallof
thedistributionsystemsafterconstructionaremanagedby
localdistrictsWithoutminimizingtheimportanceofthe
BureauofReclamationthemaineffortabovethelevel
oftheirrigatorshouldbeexpendedontheirrigationdis
trictandmosquitopreventionshouldbeaddedtothe
economicargumentsnowbeingadvancedforwastewater
controlbyconservationirrigationinterestsHereagainthe
mainapproachshouldbeeducationalbutorderlyplanning
suggeststhatplansandspecificationsforallnewirrigation
schemesupstreamfromtheindividualholdingbescrutinized
intheinterestofmosquitopreventionThisispossible
onlybytheenactmentofappropriateregulationsbystate
healthdepartmentsandorwatercontrolcommissions

Theprogramproposedisnotspectacularandisunduly
modestinproportiontotheproblemsincetheminimum
areaunderirrigationinanyofthePacificandMountain
Statesin1945wasoverahalfmillionacresCensusof
Agriculture1945 InthePlainsareairrigatedareas
werecomparativelysmallin1945withtheexceptionof
Texaswhichhad113millionirrigatedacresbutpro
posedandcurrentnewlanddevelopmentsin19481
variedfromaquarterofamillionacresinKansasand
Oklahomatonearly900000acresinTexasandovera
millionacresinNorthDakotaSouthDakotaandNebraska

Inviewofthemagnitudeoftheproblemrapidprogress
cannotbeexpectedLikethesoilConservationprogram

progressshouldbemeasurednotfromdaytodaybut
overaperiodofyearsandprogramplanningshouldbe
longterm

CONSERVATIONIRRIGATION

Conservationirrigationissimplyusingirrigatedsoils
andirrigationwaterinawaythatwillinsurehighproduc
tionwithoutthewasteofeitherwaterorsoil3In
mostirrigatedareasofthiscountrysoilerosionmaybe
consideredausualconsequenceofwaterwastebutthe
economicadvantagesofwastewatercontrolassumemany
otherformsTheextensivenessofwaterlossinirrigation
isindicatedbyIsraelsen 4Becauseofthemany
sourcesoflossofirrigationwaterbetweenthetimeand
placeitisdivertedfromriversandthetimeandplace
whereitisstoredintherootzonesoilaswaterreadily
availabletoplantstheirrigationefficiencyonmostpro
ectsislowprobablylessthan33percentAccordingto
theUSDepartmentofAgriculture IntheWestcon

siderablymorelandwithsoilssuitableforirrigationis
availablefordevelopmentthanthereiswaterwithwhich
toirrigateit 1Avoidanceofwaterwasteincon
sequenceincreasesthepotentialacreageofirrigableland
orsaveswaterforotherbeneficialpurposesincluding
streamsanitationnavigationmunicipalwatersupplyand
recreationalusesOthereconomicbenefitsderivedfrom
savingirrigationwaterincludereducedsizeandcostof
distributionsystemcomponentsincreasedcropyieldsdue
toimprovedsoilaerationandreducedleachingofsoluble
plantnutrientslowerpaymentsforwaterreducedcost
ofroadmaintenanceloweredpumpingcostsreductionor
eliminationofsalineandalkalisoilsandlessneedfor
landdrainageandroaddrainagestructures

Generallythedirecteconomicbenefitsofconserva
tionirrigationmeasuresmateriallyexceedthecostTinder
propertechnicalguidanceresultantfreedomfromnuisance
mosquitoesandencephalitishazardaredividendsobtain
edatnegligiblecosttosociety

IRRIGATIONINCALIFORNIA

Approachingitfromanotherdirectionletusnow
considerCaliforniawhichleadsthenationinacreage
underirrigationNotallmosquitoproductioninCali
forniaiscausedbyirrigationandnotallofthe18mil
lionacres5underorganizedmosquitocontrolarein
irrigatedareasbutitisgenerallyacceptedthatamajority
ofthemosquitoproductioninthestateisduetoirri
gationInthethreeabatementdistrictsintheCentral
ValleywhichIvisiteditwasreportedthatmosquito
productionarisingfromirrigationvariedfrom90to99
ofthetotalmosquitoproblemTheintensityofthispro
ductioninoneareaisillustratedbythepeakcollection
ofover300000specimensinthreetrapnightsLackof
conservationirrigationisresponsibleforthegreatbulk
ofthemosquitooutputfromtheseirrigatedareasasa
wholealthoughsomebreedingdoesoccurinminorir
rigationstructuressuchasidleoutletboxesandstand
pipeswhichwouldnotbebenefitedbyconventional
conservationirrigationactivitiesExpendituresformos
quitocontrolinCaliforniaamounttoabout2million
dollarsannuallyprincipallyfortherecurrentapplication
oflarvicidesYetthereisprobablynotasingleabate
mentdistrictinaprincipalirrigatedareainwhichfree
domfrommosquitonuisanceisbeingconsistentlyrealized



onadistrictwidebasis AsfordiseasetheCalifornia
StateHealthDepartmentreportstherewere347human
casesofencephalitisin19506andithasbeenesti
matedthatadequatestatewidecontrolofnuisancemos
quitoesplusthevectormosquitoCtarsalismightcostup
to10milliondollarsannuallyusingpresentmethodsof
control

Itisthusapparentthatthepriceofavoidablewater
wasteinirrigationsystemsintermsofthecostofkilling
mosquitoescomestonomeanfigureandthatmosquito
killingmeasuresareneithereconomicalnorfullyeffective
whereirrigationisaswidelypracticedandconservation
irrigationhasbeenasinadequatelyadoptedbyirrigators
andirrigationdistrictsasinCaliforniaTheirrigation
ofnearly2millionacresofnewlandinCaliforniawas
underwayorproposedin1948bytheBureauofReclama
tionwithsupplementalwatertobesuppliedforfirm
ingupanother2Imillionacres1Unlessconserva
tionirrigationandeliminativeworkkeeppacefiguratively
speakingyoumayhavetoturnfromthegallontothe
cubicfootasaunitofmeasureinmosquitocollections

Mosquitokillingmeasuresareobviouslyunavoidablein
areaswherequickreliefisdesiredtoovercometheliabili
tiescreatedby75yearsofimproperirrigationdevelop
mentanditisnotmyintentiontosuggesttheirabandon
mentYetIsharewithmanyofyouthefeelingthatyou
havethehullbythetailandthatmoreeffortshould

beplacedonreducingexistingmosquitobreedingplaces
andavoidingnewmanmadebreedingsitesandpropor
portionatelylessonmosquitokilling
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MrEASmith Ithinkwecantaketimetohave

somegeneraldiscussiononthisMrHendersonwantsto
askyouquestionsandIwasgoingtoaskyoutoaskhim
questions

MrHenderson JusttostartthingsoffsupposeItell
youaboutsomeofthesituationsthatIverunintothat
Ivehadanoportunitytoexamineinslightlymoredetail
thanduringthisratherrapidCaliforniatripIhavelook
edatirrigationinNebraskaandSouthDakotaonsome
sixorsevenprojectsandyoumaybeinterestedbecause
ofthecontrastwithCaliforniairrigationpracticesThere
theyhaveaverydeeppermeabletopsoilontheaverage
Therearesomeexceptionstothatbutthedepthofper
meablesoilinoneareathatIwenttowaseightyfeet
WhenIaskedabouttheratesofapplicationofirrigation
watertheygotouttherecordsandshowedthemtome
sothisisnotguessworkontheirparttheyranaround
fifteeninchesayearthreeapplicationsoffiveinches
caThatdoesnotmeanthatyoucouldgetawaywith
fifteeninchesinmanypartsofCaliforniaorevenany
whereinCaliforniaItjustshowshowluckytheyarein
termsofrainfallIremembertherangewasintheorder
offifteenortwentyinchesperyearandamorefavorable
seasonalrainfallInthoseareasIfoundthatmostofthe
mosquitobreedingproblemscamefromacombinationof
situationsFirstofalltherewasthecaseoftheco
operativecountyroaddepartmentThefarmerhadafield
rightnexttothecountyroadheirrigatedbythefurrow
methodandheaskedthecountyroaddepartmentto
widenouttheroadsideditchandmakeanicebigsump
outofitsothathecouldrunallhisfurrowsdirectly
intotheroadsideditchTherebeingnoeffectivedrainage
ofthoseditchestheconditionwasoneoffillingthis
reservoirfullofwaterandallowingittoevaporatein
duetimewhichgaveanexcellentopportunitytoCulex
tarsalisinparticularGeneralizingfortheplainsareas
thatIvisitedIsuggestthatthenuisancesdidnotarise
fromoverapplicationofwaterintermsofanumberof
inchesorfeetperyearappliedtothelandbutwhatlittle
theydoapplyisappliedatatoohigharateinthefur
rowswiththeresultthatthereissomespillageoverinto
thesesumpareas

InanotherareathereIfoundthatwithmoderateirri
gationtherewasstillaveryextensivebroadareaofseep
ageinonerivervalleythatwasduetoadeeppercolation
frombothpreciptationandirrigationincombinationIn
UtahwhichDrReesissothoroughlyfamiliarwiththe
problemseemstobesheerlackofdrainageasthenumber
oneproblemInotherwordsintheoneprojectthat
Imfamiliarwiththerearesomefortythousandacresof
seepedlandsInmnotatallsurethattoomuchwater
wasputonthislandItmayhavebeenbutitisapparent
thatatthepresenttimedrainageistheprimarycorrective
solutiontotheseepedlandareasthatexistthereandI
thinkthisisprobablythecaseintheSaltLakeCityarea

ThefirstplaceIstoppedatinCaliforniawasChet
RobinsonsdistrictandIaskedhimhowmuchwater
theyappliedtocloverandhesaidseventoninefeetper
yearIsMrRobinsonhere

MrECRobinson Thatscorrect

MrHenderson Nowthatissuchahighfigurethat
itlookstomeasthoughinthatpartofthestateatleast



yourprimaryproblemprobablyissheeroverapplication
ofwaterIdontknowwhetherImrightornotbutits
waterwastageratherthanwhatwemighttermuntidyirri
gationpracticesYourejustputtingtoomuchwateronthe
landImnotspeakingasanirrigationauthorityImjust
intheembryostagesoflearningsomethingaboutirrigation
SowehavetheseclassificationsImeanwehaveputting
toomuchwateronintotalamountlackoflevelingas
anotherfactorlackofdrainageisanotherfactorandwe
havethebadroadsideditchsituationasstillanotherIm

tryingtogetanappraisaloftheseclassificationsofyour
problems

MrEASmith Iwillcallonsomeoftheindividual

managerstoansweryourimpliedquestions
MrGEWashburn ImaneighborofChetRobin

sonandalthoughinhisirrigationdistrictfromsevento
ninefeetisappliedforcloverthesameinthepasthas
beenappliedinourirrigationdistrict Howevertwo
yearsagoourirrigationdistricttookuponitselftheau
thoritytolimittheirrigationtofouracrefeetandithas
beenfoundthatinthepasttwoyearsthecloverhasnot
sufferedInfacttheresonlybeenaboutsixpercentI
believeofthetotalirrigationareainourdistrictthathas
hadoverthefouracrefootfigureTheresapenalty
abovefouracrefeetinourdistrictIthasofcourse
materiallyhelpedourproblemsBeforethenitwasthe
sameasChetsjusttoomuchwater

DrWDMurray Aboutthesamesituationoccurs

inTulareCountyOneinterestingthingweallhaveis
thefarmerwhohastoomuchtodoHelinesupalot
ofworkhesetshispumpgoingandcomesbackanhour
orsotoolateandwehavewatercomingoutbyhundreds
ofgallonsperminuteyougettoomuchwatertoosoon

MrEASmith Thatsjustcarelessnessorlaziness
MrRollandHenderson WhileallofthethingsMr

HendersonhasmentionedareimportantIthinkthecare
lessaspectisthecruxoftheproblemThefarmereither
hastoomuchtodoorhiresincompetenthelpinhisirri
gation

MrAFGeib Thereisawiderangeintotalwater
usagedependinguponseveralfactorsthecropandthe
demandofthatcropforwaterthesoilcharacteristics
andtemperatureandrelativehumidityInanyevent
conservationofwaterisimportantinourareaandcon
servationofwateruseisavaluablehelptotheentire
mosquitocontrolprogram

Themeetingthenadjournedandaboxlunchwas
servedonthelawnoftheFacultyClubThemeeting
reconvenedintheFacultyClubat115pm

MrEASmith Iwanttomakeonecommentabout

thelastpartofthismorningsprogramInplanningthis
ConferencetheProgramCommitteepresentedaprogram
thatwastoolongforustocoverinthetimewehadso
theExecutiveCommitteehadtodosomewholesaleslic
ingandIwasdisappointedwhentheyslicedoutapanel
discussiononwatermanagementImhappynowaswe
hadourpaneldiscussiononwatermanagementthismorn
ingafterallIintroducenowthenewlyelectedVice
PresidentoftheCaliforniaMosquitoControlAssociation
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andturnoverthisafternoonssessiontoRollandHender
sonApplause

MrRollandHenderson Whentheyofferedmethe
jobofVicePresidenttheysaidtherewouldntbevery
muchworktodoandyoudidnthavetobeverysmart
soitsoundedlikeagoodjobformeandsofaritsheld
truetoformParticularlythisafternoonthejobcutout
formeisextremelyeasyAllIhavetodoisintroduce
onepersonandfromthereontheprogramrunsbyitself
IpresentGEdwardWashburnChairmanoftheOpera
tionalInvestigationsCommitteeoftheCaliforniaMos
quitoControlAssociation

OPERATIONALINVESTIGATIONSDEALING

WITHMOSQUITOESINCALIFORNIA1
ByGEDWINWASHBURNRFPETERS

ANDDCTHURMANJR
1 ContributionoftheBureauofVectorControlCali

forniaStateDepartmentofPublicHealthCalifornia
MosquitoControlAssociationandCommunicable
DiseaseCenterPublicHealthServiceFederalSecurity
AgencyAtlantaGa

2 ChairmanOperationalInvestigationsCommitteeCali
forniaMosquitoControlAssociationandManager
TurlockMosquitoAbatementDistrictTurlockCali
fornia

3 SeniorVectorControlSpecialistBureauofVector
ControlCaliforniaStateDepartmentofPublicHealth
BerkeleyCalifornia

4 SeniorAssistantSanitarianPublicHealthService
INTRODUCTION

TheBureauofVectorControlandthemosquitoabate
mentdistrictsrepresentedintheCaliforniaMosquito
ControlAssociationhaveforseveralyearsrecognizedthe
needforbiologicalinvestigationsofCaliforniamosquito
esaimedtowardevaluatingtheefficiencyofpresentcon
trolmethodsanddevelopingeffectivenewcontrolmethods
Abouttwomilliondollarseachyearisexpendedfor
mosquitocontrolinthisStatethuscontrolmeasurere
finementsmayresultinextensivesavingsTheprincipal
mosquitocontrolproblemsoftheStatearerelatedtoir
rigationProblemsofsecondaryimportancearerelated
tonaturalwatersincludingsaltmarshesriverslakes
andfloodareasAssociatedwithirrigationmosquitoprob
lemstwoprincipalagriculturalpracticescontributetothe
mainsourcesofmosquitoesinCaliforniasgreatCentral
Valley1theirrigationofpermanentpastureand2
thefloodingofricefields

Inviewofthisurgencyandsinceinvestigationsof
thebiologyofmosquitoesinricefieldsandinirrigated
pastureswoulddevelopinformationwhichcouldbere
latedtomostofthemosquitoproblemsinotherargri
culturalsituationsthesetwoproblemswereselectedfor
initialconsiderationAthirdproblemofbasicimportance
isthatassociatedwiththedevelopmentofefficienttoxi
cantsthestudyoftoxicantfailuresandtheprecision
applicationofpresentlyrecognizedtoxicants

Whiletheseproblemshavebeenrecognigedforanum
berofyearsthefirstbroadscalecoordinatedattackon
theproblemswasdevelopedonacooperativebasisbe



tweentheBureauofVectorControlandtheCalifornia

MosquitoControlAssociationThiswasconceivedatthe
1950CaliforniaMosquitoControlAssociationAnnual
Conferencebyaresolutionandthroughtheappointment
ofacommitteedesignatedastheOperationalInvestiga
tionsCommitteeTheCaliforniaMosquitoControlAs
sociationhasthroughthisCommitteetakenpositiveac
tionindevelopingandpromotinganeffectiveprogram
ofbiologicalinvestigationsofmosquitoesinCalifornia
ThroughcooperativeagreementsbetweentheBureauof
VectorControlandseveralofthemosquitoabatement
districts25000wassetasidetoconducttheseinvesti
gationsinsubventedmosquitoabatementdistricts

TheOperationalInvestigationsCommitteeinAprilof
1950aftermakinganintensivestudyoftheproblemfor
wardedtotheBureauofVectorControlitsrecommenda

tionsfortheinvestigationalprogramforFiscalYear1951
includingnominationsofessentiallocalcooperatingagen
ciesFollowingapprovalbytheExecutiveCommitteeof
theCaliforniaMosquitoControlAssociationandthe
BureauofVectorControlthreeunitswereestablished

1 OneunitwasestablishedwiththeTurlock

MosquitoAbatementDistrictatTurlock
Californiaastheadministrativeentityco
operatingwiththisproject

2 AsecondunitwasestablishedwiththeSutter

YubaMosquitoAbatementDistrictatYuba
CityCalifornia

3 AthirdunitwasestablishedwiththeKern

MosquitoAbatementDistrictatBakersfield
California

Locationsofallthreeactivitiesareshown
onmapFigure1

5 MembershipofOperationalInvestigationsCom
mittee GEdwinWashburnTurlockMosquito
AbatementDistrictChairmanGordonSmithKern
MosquitoAbatementDistrictJohnShanafelt
OrangeCountyMosquitoAbatementDistrictDon
MurrayDeltaMosquitoAbatementDistrictEC
RobinsonEastSideMosquitoAbatementDistrict
DCThurmanPublicHealthServiceBureauof
VectorControlHerbertHermsSutterYubaMos
quitoAbatementDistrictTedAaronsAlameda
CountyMosquitoAbatementDistrict

Coordinationofalloftheactivitiesoftheinvestigations
ofmosquitobiologyasrelatedtotheuseoftoxicants
hasbeenaresponsibilityoftheBiologicalSectionofthe
BureauofVectorControlPersonnelhavebeenassigned
toeachprojectfromthisSectionVehiclesassignedand
maintainedbytheBureauhavefacilitatedtheconductof
theseprogramsTheBureauofVectorControlhasfurther
sponsoredtheseinvestigationsprogramsbysupplyingmany
ofthebasicmaterialsused

Allmosquitoabatementdistrictsinterestedinthe
resultsofthisworkhavecooperatedbyfurnishingman
powerandequipmentwheneveritwaspossibleforthem
todoso

Considerableprogresshasbeenmadeduringthebrief
periodoftheexistenceofthesethreeinvestigationalunits
Thetoxicantinvestigationsprojecthasbeensomewhat
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delayedhoweverduetopersonnelproblemsandother
reasons

Indiscussingtheresultsoftheseinvestigationsonlythe
resultsofthefirsttwowillbegivenwhilefortoxicant
investigationstheplansforthenextseasonwillbegiven

TheProgram
INVESTIGATIONSOFTHEBIOLOGYOFIRRIGATEDPASTURE

MOSQUITOESCONDUCTEDATTURLOCK
Thisprojecthasbeenacooperativestudybetweenthe

USPublicHealthServicetheBureauofVectorControl
andtheTurlockMosquitoAbatementDistrictassponsor
edbytheCaliforniaMosquitoControlAssociation

Duringthe1950mosquitoseasoninvestigationshave
beendividedintoseveralphasesTheyhaveincluded

1Astudyofthecyclesofmosquitoesduringthe
successiveirrigationsinapermanentirrigated
pasturedesignatedastheStudyPasturesee
Figure2

2Thestudyofthefeedinghabitsandactivitiesof
adultmosquitoesinasinglepastureandthe
relationshipthattheseactivitiesmayhaveinthe
transmissionofdisease

3FlightrangeanddispersalstudiesofAedesmos
quitoesfromirrigatedpastures

Inordertofacilitatethesestudiesafieldstationwas

establishedatTurlockandequippedwithmaterialsand
personnelThestudyareaselectedwasanirrigatedpasture
locatedabout8mileswestofTurlockTemperatureand
humidityrecordswerekeptusingarecordinghygrother
mographInthecourseofeachofthe18irrigationsin
thispastureamosquitocyclewasbegunandcompleted
Duringeachofthesemosquitocyclesrecordswerekept
ofthehatchinganddistributionofmosquitoesoverthe
pastureoftheemergencepatternsofadultsandofadult
densityindices

Toaccomplishthesecondphaseofthestudyfemales
ofthespeciesAedesnigromaculisLudlowweretaken
fromthepastureandrecordsmadeastowhetherornot
theyhadfedorweregravidTheengorgedfemaleswere
dissectedandbloodfromtheirstomachwassmearedon
filterpaperThesebloodspecimenswerethenstoredand
willbetestedatalaterdatetodeterminewhichanimal

hostsprovidedthebloodmealDiurnalandnocturnal
activitiesofadultmosquitoeswereobservedandlight
trapcollectionsweremadebothwithinthepastureand
nearby

Twomethodswereusedinthestudyofflightrange
Thefirstcalledfortaggingthemosquitoeswithrhoda
mineBfluorescentdyeandthesecondwitharadioiso
topeP32Therhodaminewasappliedtothemosquitoes
intheirnaturalhabitatusinganaqueoussolutionofabout
onepoundtofivegallonsofwaterappliedwithaninsec
ticidefoggeneratorbutomittingtheuseofheatmech
anismTheradiophosphoruswasplacedintwolargegal
vanizedirontanksholdingabout80gallonsofwaterin
whichthemosquitolarvaewereconcentrated Fourth

stageAnigromaculiswereintroducedintothetanksand
thereingestedtheisotopeOnemergencetheycontained
enoughradiophosphorusforeasydetectionwithaGeiger
CounterTracerlabSu3ALaboratoryMonitorseeFig
ure2



INVESTIGATIONSOFBIOLOGYOFRICEFIELD

MOSQUITOESHEADQUARTEREDATYUBACITY

ThisprojecthasbeenacooperativeprojectoftheBu
reauofVectorControlandtheSutterYubaMosquito
AbatementDistrictsponsoredbytheCaliforniaMosquito
ControlAssociation

Theobjectiveofthisstudywastoincreasetheknowl
edgeconcerningthenaturalhistoryofricefieldmosquito
esinviewoftheneedforimprovingcontrolmeasures
Forthespringof1950theprincipalactivitiesincluded

1Astudywithina25squaremileareawhere
intensivespringtimelarvicidalmeasureshad
beenappliedtoallinfestedaquaticsources
Thepurposewastodeterminewhetherornot
thisspringcontrolwouldsignificantlydecrease
thenumbersofAnophelesandCulexmos
quitoeswhichoccurinthericefieldsafter
theyarefloodedinMayseeFigure3

2Studieswereconductedtodeterminethere

lativemosquitoproductivityofvariousaquatic
sourcesusingdippingrecordsasameansof
comparison

3Inspectionsofadultrestingstationswereused
tostudyfluctuationsinadultpropulations

Thestudyareaof25squaremilesislocatedinsouthern
SutterCountyandincludes2320acresofriceand1960
acresofirrigatedpastureTheremaining11720acres
arelargelyfallowgroundofwheatandbarleyfieldswhich
arenotsubjecttoirrigation Extensivelarvicidingwas
doneduringthemonthsofMarchandAprilinanattempt
tocontrolallsourcesofmosquitoesinthis25squaremile
areaAcentralmilesquaresectionwasusedforintensive
observationsinthehopethatrecordsinthissectionwould
indicatethedegreeofmosquitoreductionobtainedand
wouldnotbeinfluencedtoogreatlybythoseareasout
sidethe25squaremileintensivelycontrolledareaFol
lowingthefloodingofthericefieldsinAprilandMay
dippingrecordswerekeptontheoccurenceofmosquito
larvaeAdultrestingstationandlighttrapcollections
weremadetodetermineadultdensityindices

Todiscoveradditionalfactsconcerningthebiologyof
theprincipalricefieldmosquitoesAnophelesfreeborni
AitkenandCulextarsalisCoquillettlivingspecimenswere
collectedandobservedunderlaboratoryconditionsThe
numbersofeggslaidbyfemalesofbothspecieswerere
cordedfortheseconditionsDissectionsforovarianand

fatbodydevelopmentoffemaleAnophelesinrelationto
seasonalchangesarealsounderwayFieldobservations
weremadeofthelengthoftimerequiredforadultsto
emergeafterfloodingcertainricefieldsectionsDipping
recordsindicatethatsamplestakeninonepartoftherice
fieldmaynotrepresentconditionsovertheremainderof
thefieldThereforeitisexceedinglydifficulttoestablish
reliableindicestolarvalmosquitodensitiesinricefields

Intherestingstationcountsforthe1950seasonit
wasfoundthattheAfreebornifemalesreachedapeak
onSeptember81950

Observationshavebeenmadeconcerningtheswarming
andmatinghabitsofAfreeborniItishopedthatthis
studywilldemonstratedifferencesinseasonalactivities
ofbothAfreeborniandCtarsalis
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PRESENTATIONOFRESULTS

IthasbeentheopinionoftheBureauofVectorControl
andtheOperationalInvestigationsCommitteethatthree
phasesexistintheconductofthesestudiesfirstastudy
ofthenaturalhistoryofmosquitoesandtheeffectoftoxi
cantsonmosquitoessecondtheorganizationofresultsof
thesestudiesforpresentationintheformofreportsto
mosquitoabatementdistrictsandtotheBureauofVector
Controlandthirdinterpretationoftheinformationgiven
inthesestudiessothatitcanbeusedeffectivelyinguid
ingcontroloperations

Fromtheinceptionoftheseprojectseveryattempthas
beenmadetokeepbothinvestigatorsandmosquitoabate
mentdistrictpersonnelabreastofalldevelopmentrelated
totheorganizationandoperationoftheprojectsaswell
ascognizantoftheresultsoftheinvestigationsThus
knowledgegainedcanbeutilizedinthecontrolprogram
ofthedistrictsattheearliestpossiblemomentThishas
necessitatedfrequentmeetingsoftheOperationalInvesti
gationsCommitteeinwhichtheprogressofthestudies
hasbeendiscussedindetailCoordinationofalleffort
throughtheBiologicalSectionoftheBureauofVector
Controlhasworkedeffectivelyindirectingthepurposeof
theinvestigationprogramAtRegionalmeetingsofthe
MosquitoControlForumsintheSanJoaquinValleythe
SacramentoValleytheSanFranciscoBayRegionandin
southernCaliforniamosquitocontrolworkershavebeen
apprisedoftheresultsofeachprojectThusitisthe
intentionoftheCaliforniaMosquitoControlAssociation
andtheBureauofVectorControltomakethemostof
everydollarspentinthisworkthroughrapidintegration
ofinvestigativeresultsandoperationalprograms

PLANNINGFORTHEFUTURE

Inplanningfuturemosquitoinvestigationsthereare
fourphasesunderconsiderationforthe1951mosquito
seasonThosewillinclude

1Continuationofflightdispersalstudiesofirri
gatedpasturemosquitoes

2Investigationsdirectedtowardlearningmore
abouttheeggsofAedesCulexandAnopheles
andthepotentialitiesofmethodsfordestroy
ingmosquitoeggs

3Acontinuationofthebiologicalstudiesof
ricefieldmosquitoes

4Expansionandintensificationofthestudyof
toxicantsformosquitocontrol

Thefirstthreeprogramswillproceedalongmuchthe
samelinesasduringthe1950seasonItisanticipated
howeverthatinastudyoftoxicantswemaybeableto
increaseouractivitiesinseveralwaysThefirstwayis
throughcooperationwiththeCorvallisOregonUS
DepartmentofAgricultureLaboratory Furtheritis
hopedthatacompletedanalysiscanbemadeoftheresist
ancetotoxicantsdisplayedbyCaliforniamosquitoesThis
projectmayalsoundertaketoestablishtherelationships
betweentemperaturevariationsandtheactionoftoxicants
onmosquitoesThetoxicantinvestigationsprojectwill
employaprofessionalpersontodirectastudyofthede
velopmentofnewtoxicantsformosquitocontrolthrough
fieldtestsofthosematerialswhichshowpromiseasa
resultoflaboratorystudiesPlansarebeingmadetoex



pandthisportionoftheprogramwiththeassignmentof
additionalpersonnelthroughtheBureauofVectorCon
trolandthroughwiderparticipationbythemosquito
abatementdistrictsintheCentralValleyThusin1951
thereistobeanalloutattackontheproblemofselect
ingtherighttoxicantsformosquitocontrolinCalifornia

DISCUSSION

Theapproachbothadministrativeandtechnicalbeing
usedinthestudyofthebiologyofmosquitoesimportant
tocontrolprogramsinCaliforniahasbeenpresentedIt
istooearlyinourworktobeabletogivemuchinthe
wayofconclusivedataItisnotexpectedthatallofthe
biologicalprincipleslearnedthroughthisprogramwill
haveimmediateapplicationAllpersonsengagedinlong
rangemosquitocontrolactivitieshavecometorealizethat
biologicalinvestigationshavetheirplaceinthemosquito
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controlprogramanditiswithaprogressiveoutlookto
wardthefutureofmosquitocontrolinCaliforniathat
thesecooperativestudieshavebeenestablishedTheresults
ofthesestudiesarenotforthebenefitofasingledistrict
butwillhaveapplicationintheprogramsofallthedis
trictsofthisStateandmaywellprovidebasicscientific
factsusefulinthemosquitoabatementprogramsthrough
outtheCountryandelsewhereintheworld

CONCLUSIONS

Investigationshavebeeninitiatedaimedatevaluating
presentmosquitocontrolmethodsanddevelopingnew
methodsThiswilltaketheformofalargescaleallout
attackviathebiologicalappoachtheresultsofwhichare
expectedtoincreaseefficiencyinCaliforniamosquito
controlprocedures
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OPERATIONALINVESTIGATIONSHEADQUARTERS1950

1 SutterYubaMAD RiceFieldMosquito
Ivestigations

2 TurlockMAD CentralValleyMosquito
EcologyInvestigationsAedes

3 KernMAD ToxicologicalandInsecti
cideResistanceInvestigations
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PHYSIOLOGICAL CONDITIONS OF

906 DISSECTIONS OF

ANOPHELES FREEBORNI FEMALES

DatafromcollectionsmadefromNov27thruDec291950

Figure5

PackedwithFat LittleFat NoFat

Totals

Gut

Contents

EggDevelopment EggDevelopment EggDevelopment

None 121 1 None 1 12 1 None 1 17 1

Empty

514 1 2

568 22

1 120 6

1326066

23

25

5

55

5

55

677

748

518572 149164 10117

Red

Blood

23 3

25433

30 10 1

3311

4

44

71

77

26287 41451 444

Dark

Blood

31 19 2

3421 22

40 40 12

444413

9

10

1 1 3

3

158

174

52574 1011113 555

568 23 4 1 190 56 13 32 10 1 1

906
Totals 59666 29132 1920
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906 DISSECTIONS OF

ANOPHELES FREEBORNI FEMALES

DatafromcollectionsmadefromNov27thruDec291950

Figure5



Mr1Vashburn Thenextpaperinthispresentation
willbepresentedbyDickSperbeckonStudiesofRice
FieldMosquitoes

MrSperbeck ThispaperhasbeencompiledbyErnie
MeyersoftheBureauofVectorControlHerbertHerms
ourownEntomologistoftheSutterYubaMosquitoAbate
mentDistrictandfromthenotesofBobHoldenriedwho
wasEntomologistinchargeoftheprojectUnfortunately
welostBobthefirstoftheyeartothePublicHealthSer
viceandhehasbeenreplacedbyJackStuntz

STUDIESOFRICEFIELDMOSQUITOES

ByTHOMASMSPERBECKManager

SutterYubaMosquitoAbatementDistrict

Frommaterialcompiledby

ERNESTGMEYERSBureauofVectorControl
and

ROBERTHOLDENRIEDSutterYubaMosquitoAbatement
District

ADMINISTRATIONOFPROJECT

Thericefieldprojectwasstartedtofilladefinite
needformoredetailedinformationonthelifehistory
andecologyofricefieldmosquitoes

ThroughthestudysponsoredbytheCaliforniaMos
quitoControlAssociationandadministeredthroughthe
SutterYubaMosquitoAbatementDistrictthericegrow
ingdistrictsofthestatehopetobeabletoapplythe
resultstotheircontrolprogramSomepartsofthepro
jectmayhaveimmediateapplicationwhiletheremainder
mayrequirelongrangestudybeforereachingpractical
conclusionsTheBureauofVectorControliscooperating
byfurnishingmenandequipmentErnestMeyerswho
hasbeenheresincethestartoftheprojectisdirecting
muchofthefieldworkandhasbeenassistedbyEugene
ShermanGraftonCampbellandColemanSnyderallof
theBureauofVectorControl

Thedistricthasemployedanentomologistforthepro
jectDrRobertHoldenriednowwiththeUnitedStates
PublicHealthServiceserveduntilthefirstoftheyear
andhasbeenreplacedbyJackStuntzAfieldoperator
WilliamMackisalsoemployedbythedistrictThedis
trictisalsofurnishingtechnicalassistancethroughitsen
tomologistHerbertHermsWithfundsallocatedtothe
projectthedistrictfurnishessuppliesandequipment

ThedepartmentofbiologyatChicoStatehasassigned
graduatestudentstoworkonparticularphasesofthepro
jectWehopetodelegateotherresearchstudiestointer
estedandqualifiedinstitutions

STATEMENTOFPROBLEM

RicewasfirstplantedinCaliforniaonacommercial
scalein1912atBiggsButteCountySincethisinitial
plantingof1400acrestherehasbeenayearlyincrease
ofatleast100percentwiththislastyearsplantingof
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riceestimatedat300000acresorover460squaremiles
From80to90percentofthisacreageisintheSacramento
ValleyofwhichButteColusaGlennSacramentoSutter
YoloandYubacountiesformthecenterofCalifornias
ricebowl InallbutColusaandGlenncountiesactive

mosquitoabatementdistrictsaretobefound
Thetwomajorspeciesofmosquitoesthathavetaken

advantageofricecultivationareAnophelesfreeborniAit
kenandCulextarsalisCoquillettThefirstspeciesisre
gardedasthemajorvectorofmalariaintheUnitedStates
westofthecontinentaldivideandthelatterspeciesis
acceptedtobethepredominantmosquitovectorofthe
arthropodbornevirusencephalitidesinCalifornia

Thecontrolofmosquitoesinthericegrowinareasisa
tediousandexpensivejobThemosquitocontrolagencies
receivingsubventionintheSacramentoValleyspentan
estimated279000forthefiscalyearof19491950a
substantialpartofwhichwasspentonthecontrolofrice
fieldmosquitoes

OBJECTSOFSTUDY

1 Commentshavebeenmadethatairplanespraying
andoraerosolingofricefieldsistooexpensivewhen
thisoperationmustbedonethreeorfourtimesduring
thericegrowingseasonAretheremethodsthatcould
beemployedinplaceofthisairplaneworkThisques
tionmightbeaansweredbyanotherIsitfeasibletocon
trolricefieldmosquitoesinrelativelyshallandlocalizd
bodiesofwaterbeforethericefieldsarefloodedrather

thanafterflooding
2 Thesecondobjectofstudythatofa35year

programofinvestigationoftheyearroundlifehistory
andrangeofaquaticandadulthabitatsofricefieldmos
quitoesmayalsobeansweredbyaseriesofquestions
thatneedinvestigation

1 Whatistherangeofaquatichabitatsutilizedby
thevariousricefieldmosquitoeswhenawaterisleast
abundantieinthewinterandspringandbafter
thericefieldsarefloodedInotherwordswhereshould
thecontrolemphasisbeplacedatthesetimesoftheyear

2 Whatisthecomparativeabundanceoflarvaebe
tweenricefieldsproperandinwaterincidentaltorice
culture

3 Whatarethemosquitopopulationchangesin
certainspecificareasinbothcontrolledanduncontrolled
areasfromseasontoseasonandfromyeartoyear

4 Whatistheflightrangeofmigrantmosquitoesin
fallwinterandspring

5 Howimportantisthismovementfromuncontrol
ledintocontrolledareasCancontrolworkbedoneat

anyparticulartimeoftheyeareitherlarvicidingoradulti
cidingthatwillpreventthisapparentmigrationorin
filtrationIfsowillitbenecessarytogooutsidethe
districtandhowforoutofdistrict

DESCRIPTIONOFSUTTERCOUNTYSTUDYAREA

The25squaremilesinsouthernSutterCountyCalif
orniaunderstudyincluded2320acresofriceand1960
acresofirrigatedpasturesin1950Theremaining11720
acreswerecomprisedlargelyoffallowgroundandwheat
andbarleyfieldswhichhadremainedunirrigatedOther



cropsgrownintheareabutirrigatedinfrequentlywere
milomaizesudangrassandasmallacreageofwalnuts
Roadsditcheshomesitesandrailroadpropertyaccount
foralargeacreageTherewereapproximately62miles
ofdrainageandorirrigationditcheswhichcarriedwater
duringmuchofthegrowingseasonInadditiontothe
abovetherewerethreesquaremilescontaining950acres
ofrice20ofirrigatedpastureand9milesofditch
whichservedasacheckarea

RICECULTUREINTHESTUDYAREA

Eachfarmerinthestudyareaseemstohavehisown
methodforgrowingriceSomedontworktheground
untilspringandletthestubblestandoverwinterwhile
othersdiscitunderassoonasharvestingisoverand
evenraisetheirchecksforthenextseasonAfterdiscing
ifandwheneveritisdonesomefarmersmaygoover
theareawithaharroworaheavilyweightedboardto
breakthelargerclodsleftafterdiscing

Withoneortwoexceptionsfloodingoffieldsoccur
redthispastyearduringthelastweekinAprilandthe
firstweekinMaySeedricewhenitistobesowedby
planeisfirstsoakeduntilthekernelisswollenandthe
germisaboutreadytobreakthroughtheseedcoatThe
riceisthenloadedintotheplanehopperandwhensow
edtheseedwillsinkthroughthewatertotheground
belowAdrillisalsousedtosowricebutinthiscase
eachricegrainisimplantedintothedrysoilataregulated
distanceandthewateristhenturnedintothefield

Irrigationisanothervariablefactorwhichassumes
greatersignificanceasthemosquitoseasonprogresses

Soilconditionsinfluencetheamountofwaterusedbut
evenwheresoilsaresimilartheindividualgrowersmeth
odsandinclinationmayvaryWaterwasshutoffin
somefieldsintheareaandthegroundwasdryforover
threeweeksinotherswaterisnevershutoffuntilshortly
beforeharvesting

Theirrigationwaterisobtainedlargelyfromwells
SomericefieldsutilizeFeatherRiverwaterwhichis
pumpedfromtwoReclamationDistrictscrosscanalOne
ortwofieldsaresuppliedbydrainagewaterfromother
ricefieldsandpastures

SOILS

AccordingtoHolmesandcoworkers1915thereare
sevensoiltypesinthestudyareaOftheseseventhere
arethreetypesthatcompriseabout13000acresofthe
total16000acresStocktonClayAdobeoccupiesroughly
aboutonehalfofthe25squaremilesSacramentoClays
occupythewesternonefifthandMaderaClayLoamsoc
cupypartofthenortheasternonefifthoftheareaThe
otherfoursoiltypesarelistedasSanJoaquinLoamsMa
deraLoamsLagunaLoamsandClayLoamsandColumbia
SiltLoamsExceptfortheColumbiaSiltLoamswhich
occurinthenorthwestcornertheothersaretobefound
alongtheeasternedgeofthearea

OBSERVATIONS

EGGS

IndividualfemalesofAfreeborniandCtarsalis
wereintroducedintovialsAtotalof1398eggswere
laidbynineAfreebornifemalesoranaverageof155
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perindividualTheactualnumberofeggsdepositedwere
97100118126134150202223and248Thelast
numberwaslaidintwobatchesbythesamefemaleAfter
thefirstbatchof130eggswaslaidthefemalewasre
movedtoanothervialwhere118eggswerelaidBothof
thesebatcheswerelaidbetween8PMand8AMand

onfollowingnights
Atotalof464werecountedinfourraftslaidbyfour

individualCtarsalisfemalesthiswasanaverageof116
eggsperraftTheindividualraftcountswere75116
120and153

EggraftsofCtarsaliswerebroughtintothelaboratory
forexperimentstodeterminetheeffectofvariousperiods
ofdryingupontheviabilityofeggsThreedayshasbeen
thelongestperiodoftimethateggshatchedafterthey
wereplacedupondampcottonandthenfloatedonwater
Otherbatchesofeggshaveapparentlybeendriedtoo
rapidlyandasaconsequencetheeggshavecollapsed
Abouteighteggraftswereplacedupondampcottonin
separatevialsonJuly271950Onthe27thofeachof
thefollowingmonthswaterwasintroducedintooneof
thevialsnohatchhasyetoccurredBeforeeachofthe
floodingstheeggraftswereinspectedwiththeaidofa
lowpowerbinocularandallraftsappearednormalwith
nocollapsenormoldinevidenceOnFebruary271951
thelasttwoeggraftswerefloodedwithasimilarlack
ofsuccess

Asapossiblecheckorcontrolaneggraftwhether
CulisetasporCulexspisasyetundeterminedwas
broughtintothelaboratoryonFebruary231951and
introducedtotapwateraswerealloftheothereggsrafts
ThefollowingmorningtheeggshadhatchedInother
wordssimilarhandlingtechniqueswerefollowedinall
casestheonlydifferencebeingthelengthoftimethat
theeggswereleftondampcotton

Fromthefewexperimentssofartrieditappearsthat
eggsofCulextarsaliswillnothatchafterthreedaysof
slowdrying
HATCHOFEGGS

Oneraftcontained78eggsfromwhich77larvaeem
ergedItmayhavebeenthatall78hatchedandonegot
lostOfthetotalof130Afreebornieggslaidbyone
femaleinonenight102larvaewerecountedinthesame
tapwateruponwhichtheeggsweredepositedThisisa
hatchingof784oftheeggslaid

LARVAE

Itisonlyinthericefieldsthatdataaboutlarvalabund
ancecanbeaccumulatedandusedInothertypesofwater
withinourstudyareacontrolmeasuresareappliedwhen
dippingrevealstheneed

Theonlylarvicidinginricefieldsthemselveshas
beendirectedatAedesmosquitoesthatdevelopatthe
firstfloodingofthefieldsinthespringDDTwettable
powderisaddedtoeachplaneloadofriceseed

BeforethericefieldsarefloodedAnopheleslarvae
havebeentakenfrompoolsandpuddlesusuallyclear
waterwithsomegrassgrowingTherealsoseemstobe
somealgaealwayspresentinthesepuddles Extensive

dippinghasbeendonethisyearandtodatelarvaehave
beentakenonlyfromwaterasabovedescribed



Anopheleslarvaewerefoundinsomericefieldswhile
waterwasstillbeingintroducedfromonericecheckto
anotherintheoriginalfloodingThefieldswerebeing
floodedduringthelastweekinAprilandthefirstweek
ofMayCulicinelarvaegraduallyincreasedtoapeakon
June261950whenanaverage95larvaeperstation
wastakenfor29stationsandtotalof193dipsThisis
about15larvaeperdipOnAugust211950orabout
twomonthsaftertheculicinepeaktheAnopheleswere
attheirheightanaverageof32larvaeperstationbeing
takenfor27stationsandatotalof250dipsThisis
about03larvaeperdip

TheabovedataareinterestingbutinconclusiveCur
rentlythereisnowaytoarriveatatrueindextothe
larvalpopulationofaricecheckoranyothertypeof
larvaloradulthabitatWhatmaybedippedinone
sectionofacheckmaynotbefoundattheoppositeend
ofthesamecheckorevenwithintenfeetofthefirst

dippingarea
Becauseoftheunequaldistributionoflarvaewithina

checkonericefieldinthecentersectionsofthe25mile
areawasusedforspecialstudyNotonlyhasextensive
larvaldippingbeencarriedonherebutalsoobservations
ofadultsintheirnaturalrestingplacesInthisfieldthe
culicinelarvaewereattheirfirstpeakofabundancefive
weeksafterthefieldwasoriginallyfloodedTheanophe
linelarvaereachedtheirfirstpeakoneweeklaterThis
wasduringtheweekofJune19thBothgroupsgradually
declineduntilthefieldwasdriedbetweenJuly3and15
Thefirstweekafterrefloodingbothgroupsreachedtheir
highestnumberoftheyearThenextpeakwaseight
weeks theweekofSept9afterthisrefloodingfor
theAnophelesandtenweekweekofSept23forthe
CulexThereaftertherewasasteadydeclineinnumbers
ofbothgenera

Thedryingofthefieldundoubtedlyaffectedthetotal
numbersoflarvaeandalsothetimewhentheyreached
apeak

ADULTS

Daytunerestingstations

BasedontheknownfactthatfemalesofAfreeborni
livethroughthewinterweareinterestedinfindingin
whattypeofgeneralhabitattheoverwinteringformswere
tobefoundinthegreatestnumbersThreedifferent
typesofareaswerepickedforstudy aurbanb
suburbanandcruralorinthiscasericefield

Notonlydowehopetofindoutinwhattypeof
habitattheanophelinesaremostnumerousbutalsowe
wanttofindoutsomethingabouttheirspringdispersal
flight theirdensityfluctuationswithinandbetweensta
tionsfromweektoweektheiryearrounddensityfluct
uationsandthefirstandlastappearanceofmalesinthe
stations

ThecityofColusahasbeendesignatedastheurban
areatheareasurroundingColusathesuburbanandthe
threedifferentricefieldareasColusaWilliamsand
MaxwellwerechosenforstudyDifferenttypesofrest
ingstationswerepickedineachareaandineachstation
aseriesof18inchsquaresweredrawninchalkIneach
stationfiveofthe18inchsquareswiththelargestnum
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berofmosquitoesinthemweresurveyedandthenumbers
recorded

Accordingtoourobservationstherehasbeenadefinite
changeinareaspreferredasrestingplacesforAfree
bornifemalesfromwintertothoseusedinspringand
sumerFromthelastweekofSeptemberuntilthemiddle
ofMarchthegreatestnumbersoffemalesaretobefound
intheColusaSuburbanareaBetweenthesetimesmid
MarchthroughmostofSeptadultsaremostnumerous
inthericegrowingorruralareaForsomereasonasyet
undetectedtheMaxwellricefieldsshowthehighestnum
bersofthethreericefieldareas

Anotherratherunexpectedfindingwasthattherewere
agreateraveragenumberofmosquitoesperstationdur
ingthefirstthreeweeksofSeptemberthanatanyother
timeoftheyearDuringtheweekofSeptember81950
theaveragenumberofAfreebornifemalesperstation
countwas130whiletheaveragecountperricefieldsta
tionwas187Thehighestcountinanystationwasone
intheColusasuburbanareaonJanuary291951the
numberwas702forthefiveunits

Thereseemstobeaclosecorrelationbetweentheden

sityfluctuationsforthewintersof194950and195051
Whiletheaverageperstationwashigherthisyearthe
generaltrendofallstationsisquitesimilarDuring1950
thelowestpopulationofAfreebornifemaleswasduring
thefirsttwoweeksinAprilwhenlessthanonepercount
ingstationwastobefoundThisdeclinebeganonFebr
uary2ndanddroppedsteadilyuntilthe7thofApril

Whentheaveragesaregraphedtherearesixmajor
peaksandtwominorpeaksnotedItmightbethatthe
majorpeaksrepresentgenerationsasitisintherice
fieldareastationswherethegreatestaveragesareen
counteredThefirstpeakoccurredonApril24thwhich
isbeforethericefieldsarefloodedThefollowingdates
arepeaksthatoccurredafterfloodingMay25June23
July14August11andSeptember8

FromNovember291949untilApril141950when
malesweretakeninallofthefiveareasmaleAfreeborni
wereneververyplentifulinanyofthestationsThelast
malenotedin1949wasonDecember27inastationin
thecityofColusaThereisarecordofoneonJanuary
231950fromthesamestationbutwhetherthisistobe
consideredarecentlyemergedspecimenoraholdover
isconjectureThisrecordisjustaboutfourweeksafter
theDecember27threcordandaboutfourweeksbefore

March3rdwhentwomaleswererecordedforastation

intheMaxwellricefieldareaThisisprobablythefirst
hatchingofadultsfrompupaefortheseasonAfterApril
14malesweremoreorlessexpectedbuttherewasan
unexpectedhighpeakof298malesthatoccurredon
September15inoneoftheMaxwellricefieldareasFor
thatparticulardatetherewasanaverageof741Afree
bornimalespercountingstationAswastobeexpected
thericefieldareasproducedthegreatestnumbersofmales
intherestingorcountingstationsThegreatestnumber
ofmalescountedinriceareasoccuredinMaxwellfollow

edbyColusaandWilliamsinthatorderFor1950the
lastmalerecordedwasonNovember24Thisyearno
maleshavebeenseenuptothepresenttimeMarch6th
1951



Observationshavebeenmadeontypesofnatural
asdistinctfrommanmadesheltersrestingplacesthat
mosquitoesmaybefoundinCollectionshavebeenmade
inthefollowingtypesoflocations

1Amongdriedandmattedtulesandcattails
2Aboutbasesofgreenanduprighttulesandcat

tails

3Underloosebarkofeucalyptustreeoneobserva
tion

4Amongdeadleavesstillattachedtoabroken
branchlyingagainstatreestump

5Undersideoffallentreetrunknearroots

6Amongricestrawdumpedbyharvester
7Ricestubble

8Uncutrice

9AmongwatergrassEchinochloacrusgalliBeauv
10Squirrelburrows
11Cracksinground

BeforethericewasharvestedmanyAfreeborniandC
tarsalisaswellasanoccasionalCerythrothoraxDyarand
AnophelesfranciscanusMcCrackenweretobefoundabout
thestemsofthegrowingricejustabovethewaterlevel
Whenthewaterwasdrainedthemosquitoesweretobe
foundonornearthedampgroundaswellasonstems
ofwatergrassApparentlytheareasusedmusthavemois
tureasveryfewifanyadultsaretobefoundonthe
driedpartofthestemOf1324adultscollectedfrom
thesenaturalrestingplacesinAugust21wereAnoph
elesfreeborniand79wereCulextarsalisInSeptember
53wereAfreebornionly377mosquitoesweretaken
andthesamplewasconsideredinadequateInthelatter
partofSeptemberandthefirstpartofOctobernearly
allwereCulextarsalisandthemajorityofthemwere
malesFromthemiddleofDecembertothepresenttime
March6thonlyafewCulisetainornataWilliston
adultsaretobefoundamongthericestubbleandother
typesofgrasses

Inatleast170groundsquirrelburrowsexamineda
totalof53mosquitoeswereobservedThosethatwere
takenwereaboutequallydistributedbetweenAfreeborni
andCtarsalisManyspecimensescapedcaptureandthese
arerecordedasonlymosquitoesInsomesquirrelholes
theedgeoftheentrancewispartiallyovergrownwitha
Lipiaandmosquitoeswerenotedtobeonthisplantrather
thanonthesidesoftheburrowentranceItisstillhard
totellhowmuchofafactorsquirrelburrowsandcracks
inthesoilaresincetheobserversrangeofvisionisre
strictedtoaboutsixinches

SWARMING

TheswarmingofAfreebornibeginsasaruleabout
twominutesafterthesunsinksbehindtheCoastRange
thoughwehavearecordortwoofswarmsformingwhen
thelaterafternoonsunwasobscuredbydenseclouds
Swarmshavebeenobservedfor45minutesbeforethey
moreorlessdissolvedItseemsthatasfewasthreemales
couldbeconsideredaswarm
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ThefollowingobservationwasmadebyHoldenried
ontheformationofaswarmAt549threemaleswere
seenovertheleveeAt550thethreemaleswerejoined
bysevenothersInthenextminute20moremalesjoined
theswarmTheseallflewfromdifferentdirectionsand

didnotriseupfromthevegetationdirectlybelowthe
swarmAtthistimemanyothermaleswereflyingabout
singlyandwereinnoswarmsAt6PMelevenmi
nutesafterthefirstobservationthisswarmcontainedan
estimated100males

Somepointoforientationseemstobenecessaryfor
locationoftheswarmGroupsofmaleAfreebornihave
beennotedalongricefieldleveeswherethegrassishigh
erthaninthesurroundingareatheyhavebeennoticed
overpatchesoftalltulestheyhavebeennoticedoverthe
crownofanisolatedsmalltreeTheonlyobservationof
aswarmthatwasmuchover10feetfromtheground
wasofonelocatednearanelectricaltransformerabout

20feetfromthegroundBesidesthesevarioustypesof
stationeryobjectsswarmshavebeennoticedfollowinga
walkingpersonwithoutbreakingformationThoughthe
swarmsseemstohavedefiniteinvisiblelimitstheindivi
dualmalescirculatewithintheseboundariesusingade
finitepatternTheygraduallyworktheirwayfromone
sideoftheswarmtotheotherandfromthetoptothe
bottomTheydonotseemtohoverinanypartofthe
swarmbutcontinuecirculatingthroughitWhenafemale
enteredtheswarmaverynoticeablereactionfollowed
Insteadoftheleisurelyswarmpatterntherewouldsud
dentlyseemtobeafreeforalluntilamaleandthe
femalejoinedafterwhichtherestoftheswarmwould
resumethewaitingswarmpattern Thecopulatingpair
wouldfloatdownfromtheswarmandusuallybreakapart
whenclosetothegroundIntheearlypartoftheevenings
ofOctoberthefemaleswouldentertheswarmabout10

to12perminuteThereweretimeswhenonlyonefemale
wasnoticedtoflyintoaswarmwithina34minuteperiod
November1stwasthelastdateofthisyearthataswarm
wasnoticed

DissectionsoffemaleAnophelesfreeborni
ThisphasewasbegunthefourthweekinOctober

1950atwhichtimewehopedtobeabletogetacor
relationofthenumbersofAfreeborniwithfatbodies
totemperaturesEvenwithatotalof1172dissectionsby
theendof1950averagingabout100perweekforthe11
weekperiodwehavebeenunabletogetanyapparent
correlationDuringtheworkweekofNovemberto10
thehighpercentageoffemalefreeborniwithabdomens
packedwithfatwas82Thelowestpercentagewas
52duringtheworkweekofDecember18to22The
overallpercentageofthe1172femalesdissectedwas69
withfatpackedabdomens286withlittlefatand24
withnofatSeeChart1

Inthemosquitoeswithlittlefatthefatbodieswere
foundattheupperendofthegutandinsomecasesit
wasrestrictedtotherectalendofthegutIncaseswhere
theabdomenwaspackedwithfatthecropandthestomach
weresheathedwithgrapelikeclustersoffatThecolor
ofthefatmayvaryfromonefemaletoanotherThefat
bodiesmaybemilkyaclearamberorarustyyellowor
inmostcasesaclearcrystaline
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Inconnectionwiththisphaseofthestudyanexamina
tionoftheamountofovariandevelopmentwasmade
beginningNovember29th1950Notonlywastheamount
ofdevelopmentoftheovariesrecordedbutalsothegut
contentsFromNovember27untiltheendoftheyear
thereweredissectionsof906Anophelesfreebornifemales

SeeChart2
CONTROL

OnlyDDTinvariousformshasbeenusedonthis
projectWettablepowderat02ofapoundperacre is

dumpedintotheplanehopperatthetimetheseed rice

isloadedConcentratewasusedforlarvicidingwithap
proximately06ofapoundappliedperacreofwaterAll
ofthewaterinthe25squaremileswaslarvicidedonce
beforewaterwasturnedintothericefieldsThisfirst
wholesalelarvicidingwasdonewithoutbenefitof
inspectionThesecondlarvicidingoftheareawasalso
completedbeforethericefieldswerefloodedbutonly
areaswherelarvaewerelocatedweresprayedAfterthe
introductionofwaterandtheplantingofriceinthearea
larvicidingwasdoneonlywhennecessaryinwatersin
cidentaltoricecultureseepagedrainageditchesirrigation
ditchesetc Aerosolwasusedduringthesummertime
whencomplaintscameintotheofficefromourareaAll
sheltersincludingbarnsculvertsouthousesbridgesetc
wereaerosoledduringthewintertocontrolandcutdown
thepotentialspringegglayers

MrWashburn Notonlyisthisinvestigationwork
doingagreatdealinthelineofinvestigationsoncontrol
butthereisagreatdealbeingdoneonthebasicbiology
andhabitsoftheseparticularmosquitoes

Anotherprojectthathasbeeninoperationthispast
seasonwasthestudyofanentirelydifferenttypeofmos
quitoThedistrictsaroundSanFranciscoBayhaveater
rificproblemofcontrolwithAedessquamigerTheyin
stitutedinvestigationslastyearontheflightrangeofthis
particularmosquitoasacooperativeprojectamongthe
severaldistrictsandTedAaronswhoisAssistantManager
andEntomologistoftheAlamedaCountyMosquitoAbate
mentDistrictwillgiveyouareportonthatwork

MrAarons Ishalldescribeanotherofthecoopera
tiveprojectsthatwasaccomplishedthislastyearbyjoint
operationsoftheninemosquitoabatementdistrictsinthe
SanFranciscoBayareawiththeassistanceoftheBureau
ofVectorControl

STUDIESOFTHEFLIGHTRANGEOF

AEDESSQUAMIGERCoquillet

by
THEODOREAARONSJOHNRWALKER

HAROLDFGRAYANDEMBREEGMEZGER

INTRODUCTION

Observationsoftheflighthabitsofthesaltmarsh
speciesAedessquamigerCoquilletintheSanFrancisco
Bayregionhaveledtothebeliefthatthedispersalrange
ofthismosquitoprobablyexceedsthatofallotherCalif
orniaspeciesDuringthespringof1950acooperative
projectsupportedbytheninemosquitoabatementdis
tricts intheSanFranciscoBayregionandtheBureauof
VectorControlStateofCaliforniaDepartmentofPublic
Healthwasundertakenforthepurposeofincreasingthe
understandingoftheflightrangeanddispersionpattern
ofAsquamiger

AssistantManagerAlamedaCountyMosquitoAbate
District

2 VectorControlSpecialistBureauofVectorControl
CaliforniaStateDepartmentofPublicHealth

s EngineerandManagerAlamedaCountyMosquito
AbatementDistrict

4 EntomologistSolanoCountyMosquitoAbatementDis
trict

AlamedaCountyMosquitoAbatementDistrict
ContraCostaMosquitoAbatementDistrict
MarinCountyMosquitoAbatementDistrict
MataderoMosquitoAbatementDistrict
NapaCountyMosquitoAbatementDistrict
PulgasMosquitoAbatementDistrict
SolanoCountyMosquitoAbatementDistrict
SonomaMosquitoAbatementDistrict
ThreeCitiesMosquitoAbatementDistrict

SinceAsquamigerandAedesdorsalisMeigen
typicallycoinhabitthesaltmarshesalongthecoastof
NorthernCaliforniabothspecieswereconsideredinthis
studybutattentionwasfocusedonAsquamiger

Thesespecieshavereceivedtheattentionofworkers
foralmostfiftyyearsandwerethefirstmosquitospecies
tobecometheobjectoforganizedcontrolcampaignsin
CaliforniaThereisreasontobelievethatthesemosquitoes
atcertaintimesoftheyearmadelifevirtuallyunbearable
fortheearlyIndiansInthecourseofanexplorationin
1772FatherCrespirecordedinhisJournalthathisparty
wassorelyafflictedbyvastswarmsofviciousmosquitoes
whiletraversingtheeastsideofSanFranciscoBayin
Aprilofthatyear

Recordsoftheearliestmosquitoabatementefforts
inthisStatewhichoccurredin1903nearSanRafael
MarinCountygaveevidencethatcontrolworkershadal
readygainedsomethingofanappreciationoftheflight
rangeofsaltmarshmosquitoesforitwasagainsttheir
aquaticsourcesthatabatementmeasuresweredirected
almostexclusivelyHJQuale1906workinginthe
vicinityofBurlingameSanMateoCountyin1904deter
minedasaresultofanentomologicalsurveyundertaken



toguidefuturecontrolactivitiesthat95ofthemos
quitoescausingsevereannoyanceinresidentialareaswere
ofsaltmarshorigin

AnearlyreportbyHEWoodworthconcerningthe
developmentofmosquitocontrolintheSanMateoregion
through1915includesastatementbytheprojectSuperin
tendentLDWhitneytotheeffectthatthesaltmarshes
asfarnorthasSouthSanFranciscohadtobeincludedin
aprogramdesignedtobringrelieftotheSanMateoarea
ProfessorCWWoodworthactingasadvisortothis
programexperiencedinoneinstance hordesof

mosquitoeswhichmigratedintotowninadarkcloudfor
threedays ThePeninsulaHotelhadtobeclosedlivery
stableswouldnotallowtheirhorsestogotothestation
andoutofdoorworkerswereobligedtowearnetstie
ropesorstringsaroundtheiranklesandwristsandwear
glovesandeventhenwerebitten

IndescribingearlycontrolproblemsEStuartandN
MStover1926statedthatthetwosaltmarshspecies
haveaconsiderablerangeofflightandhavebeenfound
15milesinlandfromanypossiblelarvalsourceRW
Doane1920studyingmosquitoesinthePaloAltoarea
surmisedthat80to90ofthemosquitoesthatoccur
redthroughoutthecommunityandadjacentruralareas
wereofsaltmarshoriginandthatthesewereoftenthe
predominatingspeciestenmilesormorefromthenearest
marshes

By1930theconceptofAsquamigerdispersinglong
distanceshadbecomeratherfirmlyestablishedHJLowe
1932observedthatAsquamigermirgratedfreelyfrom
itslarvalsourceandheexpressedthebeliefthatitsflight
rangewasconsiderablylongerthanthatofitscompanion
speciesAdorsalis

AttheSecondConferenceoftheCaliforniaMosquito
ControlAssociationheldinBerkeleyin1931NMStover
reportedobservationsoftwoflightsofAsquamigerOne
wasfromJoyceIslandthroughMartinezWalnutCreek
andDanvilletoapointsouthofDublinadistanceof more

thanfortymilesandthesecondfromthePetalumaCreek
marshespastSanQuentinAngelIslandandAlcatrazIs
landintoGoldenGateParkinSanFrancisco adistanceof
somethirtyfivemiles

DBKrimgoldandHPHerms1934stated
thatsaltmarshesinthePetalumaCreekBasinprincipally
inthevicinityofBlackPointTubbsIslandandNovato
constitutedthemajorsourceofmosquitoeswhichmigrated
welldowntheMarinpeninsulaThesemosquitoes emerg
ingearlyinMarch1934causedconsiderable annoyance
inMillValleybythemiddleofthemonthAsmaller
segmentofthismigrationwasbelievedtohavecrossed
theshortwatergapbetweenMcNearsPointinMarin
CountyandPointSanPabloinContraCostaCountyabout
March15PartofthisflightappearedtogothroughEl
CerritoandtheeasterncornerofAlbanyandthroughthe
hilldistrictofBerkeleyasfarsouthasTemescal canyon
Anotherportionofthisflightwasbelievedtohavetaken
aneasterlycourseovertheContraCostahillsThemain
flightsoutherlythroughMarinCountywasanespecially
severeinfestationFollowingthecoursereportedlytaken
inpreviousyearsaportionofthisflightapparently cross

edtheBayviaAngelIslandpassedthroughSanFrancisco
beingmostnoticeableonNorthBeachandtheMarina
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andcontinueddownthepeninsulaintoSanMateoCounty
followingacoursealongtheeasternsideoftheCoast
Rangemountains

Evidenceofmigrationsofsaltmarshmosquitoesinto
AlamedaCountyfromthePetalumaCreekBasinwould
normallyhavebeenrenderedinvalidinviewofthetre
mendousoutputoftheSobranteGiantandRichmond
marshesinwesternContraCostaCountyWorkonthese
marshesin1934whichwascarriedoutunderthetechni
caldirectionoftheAlamedaCountyMosquitoAbatement
Districthadresultedineffectivecontrolofallimportant
saltmarshmosquitosourcesinwesternContraCostaCounty
ConstantsurveillanceinJanuaryFebruaryandMarchof
thatyearsupplementedbylarvicidetreatmentofresidual
waternotcompletelyremovedbydrainageensuredthat
therewasnosignificantmosquitooutputfrommarshes
southofPinoleandonthebasisofintensiveinspection
noemergenceofsaltmarshmosquitoeswasdetectedin
northernAlamedaCountythatspringThiswasthefirst
yearthatitwasfeltthattherewassubstantialevidence
supportingthehypothesisthatmosquitoesfromthePetal
umaCreekmarshesmigratedintoContraCostaandAla
medaCounties

TheannualspringmigrationofAsquamigerwascare
fullyobservedandreportedbyHFGray1936who
againstressedtheimportanceofmosquitosourcesinthe
PetalumaCreekBasininrelationtotherestoftheBay
areaRPDow1947analyzingtwoseasonsofmos
quitoinvestigationintheSanPabloBayregionpointed
outthatthroughtheoperationoflighttrapshegaineda
strongindicationthatthespringflightofAsquamiger
fromthePetalumaCreeBasinmovesinasoutherlydirec
tionandthatonlyasmallpartofthisflightmoveseaster
lytowardMareIsland

MARKINGSITE

Forthisstudya15acresaltmarshlocatedontheeast
sideofthePetalumaCreekBasin5milessoutheastof
Petalumaand1milewestoftheLakevilleJunctionwas
selectedasthemarkingsiteThisnarrowstripofmarsh
isgenerallyflatandalmostcompletelycoveredwithadense
growthofpickleweedSalicorniaambiguaThesitein
cludedthreetypesoflarvalsourcesditcheswatersoaked
crackedmarshlandandsemiopenmarshThetwotide
gateslocatedattheterminusofthemarshtoallowfor
drainagewerekeptclosedduringmostofthestudyThe
marshwasfloodedwithfreshwaterdrainagefromnearby
hillsandadjacentfieldsaswellasfromdirectrainThe
waterdepthvariedfrom2to8inchesduringtheperiod
ofobservation

Acompositelarvalcountofthemarkingsitewasobtain
edutilizingamodificationofatechnicreportedbyAD
Hess1941 Anet4inchesindiameterwasusedto
makethreefootsweepsthroughthewatersurfaceEach
thuscoveredanareaequaltoonesquarefootNumerous
sweepsweremadeineachofthethreetypesoflarval
sourcesbeforeaveragecountswereobtainedTheaverage
numberoflarvaepersweepor1squarefootinthisman
nercalculatedtobe3762duringtheperiodofmaximum
densityAtthispointthetotalnumberoflarvae onthe

15acremarshwasthuscalculatedtobe24581000



EQUIPMENTANDTECHNIQUES

DrawingupontheexperienceofReevesBrookmanand
Hammon1948rhodamineBwasselectedasamarking
materialInthiscasehoweveraqueoussolutionscontain
ingonepoundofrhodamineBpowdertofivegallonsof
waterweredispersedonemergingadultmosquitoesThe
dyewasappliedwiththeaidoftwopowersprayers1
anEssick65gallonunitoperatingat70poundpressure
mountedonanArmyWeaseltypeM29c34tonam
phibiousand2acompressionsprayeroperatingat
150poundspressureandmountedonajeepTheweasel
wasusedonthemoreruggedterrainincludingthecracked
groundandfloodedareaswhilethejeepwaslimitedto
thehighermoreevenportionsofthemarkingsiteNoz
zlesproducingamistsprayT14650067SprayingSys
temsCowereused

MARKINGAPPLICATION

Thefirstapplicationofdyewasmadeovertheentire
sitebetween730and930AMonMarch151950
Boththeweaselandthejeepwereusedinthisapplica
tionThedisturbanceofthevehiclestraversingthemarsh
causedmosquitoestoflyupoutoftheprotectingvegeta
tiontherebyexposingthemtotherhodamineBmist
Followingthedyeapplicationnetswereusedtotake
representativerandomsamplesatthemarkingsiteFol
lowingthefirstdyeapplication7555ofthespecimens
recoveredweremarkedAnhourafterthefirstnetsamples
weretakenonthesitesampleswererecoveredinthe
samemanneronagrainfield100yardstowindward
25oftheadultsrecoveredonthisadjacentareawere
markedA2to4mphnorthwestwindprevaileddur
ingthisperiod

Collectionsmadeonthesitefollowingthefirstdye
applicationrevealedAdorsalistobenearlyfourtimesas
numerousasAsquamigerwithmalespredominating
Thesexratooftheformerwas41whilethatofthe
latterwas11Atthissametimecollectionsmadeon
theadjacentwindwardgrainfieldalsoshowedthetwo
speciestobepresentinthesamerelativeproportionsason
themarshhoweverthesexratioofAdorsalisthere
was12andAsquamiger11Theadultpopulationat
thistimewasstillmoderatelylightandattemptsatbiting
werenegligible

TheseconddyeapplicationwasundertakenonMarch
201950usingthesameequipmentmaterialsTheopera
tionstartedat700AMandwascompletedat930AM
A5mphnorthwestwindprevailedAerialnetsamples
takenatrandomonthesitefollowingtheapplication
indicatedthat69ofthemosquitoesweremarkedIn
thisshortintervalAsquamigerhadnowbecometwice
asnumerousasAdorsalisThesexratiooftheformer
asnow32whilethatofthelatterwas16

Thethirddyeapplicationwasmadeonthemorning
ofMarch281950usingthejeepaloneThepercent
ageofmosquitoesmarkedonthisoccasionwasnotdeter
minedOfthespecimenstakenatthistime226were
Adorsalisfemalesand9774wereAsquamiger
Thesexratioofthelatterwas17

ThefourthmarkingapplicationwasmadeonApril4
1950BothvehicleswereusedFollowingthisapplica
tion44ofthespecimenstakenbynetweremarked
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ThefifthdyeapplicationwasmadeonApril141950
usingthejeepaloneThepercentageofspecimensmark
edwasundetermined

ThesixthandlastapplicationwasmadeonApril20
1950usingbothvehiclesThepercentageofspecimens
markedwasundeterminedhoweverthemarkingsitewas
thoroughlycoveredduringtheselasttwoapplications

RECOVERYPHASE

Intherecoveryphaseoftheprojectatotalof56New
Jerseylighttrapswereemployedsupplementedbyhand
collectionsusingnetschoroformtubesandaspirators

ThedispersionpathsofAsquamigergenerallyfollow
edtheprotectivechaparralparticularlyalongtheravines
andwatercoursesWithintherangeofapproximatelyone
milefromthepointofmarkingbothsexesofthisspecies
werefoundonprotectedportionsofbuildingsThema
jorityofspecimenstakeninhandcollectionsatdistances
beyondthisonemilerangehadfoundprotectiveshelter
amongtheavailablefoliageIfthewindwaslightfemale
specimensreadilyfoundthecollector

TherecoveryofadultspecimenscommencedonMarch
15andwascontinuedthroughJuneAsanticipatedlight
trapswererelativelyineffectiveasacollectingdevice
ParticularlywasthistrueforAsquamigerwhichhad
previouslybeenobservedtodisplayratherfeeblephoto
tropicresponsesAfewofthemoreproductivetrapsat
tractedasmanyas30specimensinasinglenightwhile
othersattractedmuchsmallernumberseveninareaswhere
adultswereknowntoberelativelynumerousHandcol
lectionsreturnedmuchthelargestnumberofspecimens

Anestimated2000000mosquitoesweremarkedon
thesiteofwhichapproximatelythreefourthswereA
squamigerandonefourthAdorsalisAtotalof7582
Asquamigerspecimenswererecoveredfromthefollow
ingBayareas MarinCounty2311SonomaCounty
2165NapaCounty302SolanoCounty1098Contra
CostaCounty197AlamedaCounty553SantaClaraCoun
ty271SanMateoCounty685SanFranciscoCountynone
AslightlygreaternumberofAdorsaliswererecovered
inthetrapsduringthesameperiodAtotalnumberof
8586Adorsaliswereexaminedfromthefollowingareas
MarinCounty2766SonomaCounty2295NapaCounty
558Solano1442ContraCostaCounty67Alameda
County728SantaClaraCounty331SanMateoCounty
399SanFranciscoCountynone

Allspecimenswereexaminedforthepresenceofrho
damineBparticlesunderalowpowerdissectingmicro
scopeAnH4MercuryLampKeeseEngineeringCo
ShannonNo92LSproducingultravioletlightwithan
averagewavelength3400Angstrumunitsandarange
of3100to400AngstrumunitswasusedRhodamineB
particlesadheringtomarkedspecimenswerevisibleas
brightredspotsunderthisultravioletlight



LISTOFMARKEDAEDESSQUAMIGERSPECIMENS

RECOVERED

1female 38mileSSEofmarkingsiteLightTrap
33050

HandCollection
32250

HandCollection
4660

HandCollection
32950

HandCollection

32950
HandCollection
4550

HandCollection

4550
HandCollection
32260

2females1mileEofmarkingsite

3females1mileEofmarkingsite

1male

4males

1mileEofmarkingsite

3females1mileEofmarkingsite

1mileEofmarkingsite

9females1mileEofmarkingsite

1female

1female

2females

2females

1female

2females

1female

1mileEofmarkingsite

118mileNEofmarkingsite

1milesSEofmarkingsite

1milesSEofmarkingsite

2milesNofmarkingsite

7milesSEofmarking
BlackPtMarinCounty

19milesSofmarkingsite
CorteMadera
MarinCounty

1female 24milesSEofmarkingsite
TildenPark
ContraCostaCo

1female 38milesSofmarkingsite
CalifCountryClub
SanMateoCo

1female 38milesSofmarkingsite
SanMateoCo

LISTOFMARKEDSPECIMENSRECOVERED

ATMARKINGSITE

Specimens DateofRecovery

1STDYEAPPLICATIONMARCH15

2maleAdorsalis

4maleAsquamiger
2femaleAsquamiger
1maleAdorsalis

March171950
March181950
March181950
March191950

2NDDYEAPPLICATIONMARCH20

1maleAsquamiger March221950
2femaleAsquamiger March221950

3RDDYEAPPLICATIONMARCH28

1femaleAsquamiger April161950

LightTrap
4550

LightTrap
32250

LightTrap
4550

LightTrap
4550

HandCollection
41850

LightTrap
42750

HandCollection

42050

LightTrap
42750

LightTrap
42750

TimeInterval
SinceLast
Marking

Application

312days
3days
3days
412days

2days
2days

2days
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Thenumerousrecordsofadultsofbothspeciescollected
atthemarkingsite24hoursafterthedyeapplicationare
notlisted

CONCLUSION

Ininterpretingtheresultsofthisstudyseveralfactors
warrantspecialconsideration

Theinabilitytocapturelargenumbersofadultspecimens
ofAsquamigerandAdorsalisbeyondaonemileradius
fromthemarkingsitewasperhapsthemostcrucialand
canbeexplainedatleastinpartTheseasonchosenfor
thisstudywasprobablythemostsuccessfuloneinthe
historyofsaltmarshmosquitocontrolintheSanFrancisco
BayregionNotonlywasthisthecasewithinorganized
abatementdistrictsbutwasalsotruefortheareasof
WesternContraCostaCountyandthePetalumaCreek
BasinOfparticularsignifiancewastheextensivehelicopter
larvicidingconductedthroughoutthemarshareasofsouth
ernSonomaCountyexclusiveofthestudyplotandthe
adjacentbufferareaofapproximatelyonemile

Thetechniquesequipmentandmanpoweremployedin
therecovereyphaseofthestudywereinadequateconsider
ingthemagnitudeoftheundertakingTheNewJersey
lighttrapwasofverylimitedvalueasusedCarbon
doxideorsomeotherchemicalattractantusedinconjunc
tionwiththetrapcouldconceivablyhaveincreasedits
effeciency

Theprolongedperiodofemergencewhichmadeneces
sarythesixdyeapplicationsgreatlylimitedtheinter
pretationthatcouldbegiventofactorsassociatedwiththe
elementoftimeInnormalyearstheemergenceperiod
ofAsquamigerhasbeenusuallylessthantwoweeks

Whilenounusualqualificationappearstoberequired
withregardtotherecoveryofmarkedspecimensofA
squamigerupto714milesMap1thesinglerecovery
at19milesontheMarinpeninsulathe24milerecovery
inContraCostaCountyandthetwo38milerecoveries
inSanMateoCounty Map2shouldbeviewedwith
dueskepticismOurlimitedknowledgeofpossibilities
fortheoccurrenceoffluorescentmaterialsinnatureand

theratherwidespreadcommericalapplicationofthese
typesofdyessuchastheiruseonsignboardsmustbe
consideredalongwiththepossibilityhoweverremote
thatthemarkedspecimenscouldhavebeentransportedby
automobilesaswellasthepossibilitythoughunaccounted
forthatspecimenscouldhavebecomecontaminatedin
theconductofthestudy

Inthislastregardthedyeaspreparedwasobservedto
dryrapidlybothonspecimensaswellasonothersurfaces
andwhendriedwasstronglyadherent

Whilethisinvestigationhasbroadenedourunderstand
ingoftheflighthabitsofthissaltmarshspeciesuntil
furtherstudiescanbeundertakenperhapsusingradio
activematerialsasmarkersandemployinggreatlyim
provedrecoverytechniquesthemaximumrangeofflight
ofthesespeciesremainsasubjectforconjectureandfuture
confirmation
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MrWashburnAnotherstudythathasbeencarriedon
thispastseasonthoughnotunderthesponsorshipofthe
Associationbutnecessarilyimportanttoushasbeenthe
workcarriedonthroughtheUniversityofCaliforniaat
LosAngelesbyDrJohnNBelkinAssistantProfessor
EntomologyonFieldObservationsontheBehaviorofthe
AdultsofAnophelesfranciscanusinSouthernCalifornia

EditorsNoteThispaperwaspublishedinMos
quitoNewsforApril1951Thefollowingisabrief
summaryofthepaper

Summary

PRELIMINARYFIELDOBSERVATIONSONTHE

BEHAVIOROFTHEADULTSOF

ANOPHELESFRANCISCANUSMcCRACKEN

INSOUTHERNCALIFORNIA

by

JOHNNBELKIN

ObservationsweremadefromJuly20toAugust16
1950onthebehaviorofmalesandfemalesofAfrancis
canusMcCracken1904inthevicinityofasixacrearticifial
lakeintheCityofLosAngelesproducinganestimated
500000adultsperdayVarioustypesofshadedsituations
nearthelakeprovideddiurnalrestingplacesforlargenum
bersofmalesandasmallernumberofnongravidand
unbloodedfemaleswhileverysmallnumbersofblooded
femaleswerefoundrestinginfarmbuildingswithina
halfmileradiusTheactivitiesoftheadultsprovedtobe
entirelycrepuscularandwereconfinedtotheperiodwhen
lightintensitywasbelow50WestonunitsBothmalesand
femalesaremoderatelyattractedtoartificiallightsThere
isindirectevidencethatadultbehaviorismarkedlyinflu
encedbyenvironmentalconditionsandparticularlyby
strongmoonlightSwarmsnumberingasmanyas5000
maleswereobservedregularlyintheeveningwhenthe
lightintensityfellbelow20Westonunitsandlastedfor
25minutesRatherabundantmatingwasobservedatthe
peakofswarmingFemalesstartedfeedingonobservers
shortlybeforeswarmformationandwereparticularlyactive
inthevicinityofswarmsThelimitedcomparativelanding
andbitingtestsindicatethatAfranciscanusismoderately
anthropophilicfeedinginpreferenceononlythelarger
mammalshorsecowsheepandinfewernumberson
smalleranimalsduckturkeyrabbitguineapigThe
numberbitingandlandingwereextremelysmallincom
parisonwiththeenormouspopulationsproducedinthe
lakeDespitethedifferenceinanthropophilismtheforms
investigatedprovedmorphologicallyindistinguishableinall
stagesfromAfranciscanusfromCentralandNorthern
CaliforniaFurtherinvestigationsonthisspeciesareindi
catedinviewofitsanthropophilismanditsgreatabun
danceinpopulatedareasinSouthernCalifornia

MrWashburnThenextpaperontheEcologyof
IrrigatedPasturesMosquitoes wastohavebeensubmitted

byDeedCThurmanforthegroupwhichcarriedonthe
studiesHoweverMrThurmanisinWashingtonDC
enroutetoThailandfordutyThepaperwillbepresented
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byDickHusbandsbutIwillfirstintroduceMissBettina
RosayEntomologistwhodididentificationsDrJR
ArnoldoftheCollegeofthePacificalsowasassociated
withtheprojectandwasassistedbyhisstudentsMerritt
QuessenberryandDavidReed

REVIEWOFTHE1950STUDIESOF

MOSQUITOESINIRRIGATEDPASTURES

by

DEEDCTHURMANJR1RCHUSBANDS2
EWMORTENSON3BETTINAROSAY4

ANDJOHNRARNOLD5

1SASanitarianPublicHealthServiceBerkeley
2ResidentEntomologist CentralValleyMosquito

EcologyStudyCaliforniaMosquitoControlAssoci
ation

3ParasitologistBureauofVectorControlFresno
4AssistantEntomologist CentralValleyMosquito

EcologyStudyCaliforniaMosquitoControlAssoci
ation

5AssociateProfessorofZoologyCollegeofthe
Pacific

Ecologicalinvestigationsarearecognizedstepforwardin
theprogressiveevolutionoforganizedmosquitocontrol
InrecognitionofthisfactCaliforniamosquitoabatement
agenciesestablishedaspecialinvestigationalgrouptostudy
themosquitoesofirrigatedpasturesEstablishedinJuly
1949thisgrouplaidthegroundworkthatestablishedthe
methodofapproachtothe1950season

Problemsthatwereconsideredofprimaryimportance
werespeciespresentintypicalirrigatedpasturehabitats
relativespeciesabundancethenumberofirrigationcycles
perseasonandtheirinfluenceonmosquitopopulations
mosquitogrowthcyclesandtheinfluenceoftemperature
onsuchmosquitoesInvestigationswerebuiltaroundthese
primaryaimsandtoincludesuchsecondarystudiesaswould
findtimeduringthecourseofthework
Methods

Asapartofthestudyforthe1950seasonacanalirriga
tedpastureofapproximately90acreswasselectedinStan
islausCountyinT5SR9ES9Workingincooperationwith
theTurlockMosquitoAbatementDistrictaFieldStation
wasestablishedinTurlocktofacilitateoperationsDistrict
controlproceduresweremodifiedtoofferthegreatestassis
tancetotheprogramandthespecialstudypasturewas
freedfromallcontrolduringthefirstthirteenirrigation
cyclesThispasturewasselectedasafertilesourceofinves
tigationsinceitcontainedladinocloverpasturegrasses
andweedsAtleastonesixthofthispasturewasinvery
poorconditionandalmostbarrenfromanygrowthUn
derlyinghardpanpreventedgooddrainageandstanding
waterwaspresentinmanyofthechecksfromoneirriga
tiontothenextForpurposesofthestudythepasturewas
mappedanddividedintothreegeneralareaseacharea
formedfromanaturalboundryorirrigationditchFifty
acresofthispasturewasutilizedforthespecialstudyand
thecentralofofthethreegeneralareaswasselectedforthe



mostintensivestudyStripchecksrunningeastandwest
werenumberedandmappedfortheconvenienceofobser
vationsIrrigationinthepasturefollowedthesamepattern
foreachcycleThefarmerbeganirrigationfromtheeast
ditchthenfromthecenterditchandfinallyfromthewest
ditchNoattemptwasmadetoinfluenceirrigationmethods
Theamountofwaterplacedineachcheckvariedfromone
cycletothenextUsually12to18hourswererequiredto
irrigatetheentirepasturebutthecenterportionofthe
pasturewascompletelyirrigatedin6hours

Twentyfourtothirtysixhoursaftereachirrigation
waterareamapswerepreparedtocoincidewiththedevelop
mentofsecondstagelarvaeofAedesnigromaculisLud
lowDailyobservationstationswereselectedinchecksin
placeswherewaterwouldbefoundforthelongestperiod
oftimeRecordsweremadeofwaterdepthwatertempera
tureCollectionsoflarvaeweremadedailyateachstation
andpreservedforfutureidentificationSinceegghatchfor
Angromaculiswasfoundtooccurwithinafewminutes
afterirrigationthemosquitocyclewascomputedonthe
basisoftimeofirrigationtotheemergenceofthefirst
adults

AdultpopulationfluctuationsofAnigromaculiswere
measuredduringthedaybydailyclothflagcountsandby
sightwithaNewJerseytypelighttrapAspecialrotarynet
typeoftrapwasutilizedtosamplefornormalflightactivi
tiesandananimalbaittypeoftrapwasusedbothwith
liveanimalsandwithcarbondioxidetoprovideadditional
informationonspeciesnotnormallyattractedtoothertraps

Astandardfieldweatherstationwaslocatedin
thecenterofthepasturewhichcontainedahygrothermo
graphWinddirectionandvelocityweremeasuredtwice a

dayAfurtherstationwasconstructedinthemostisolated
portionofthefieldfortherearingofadultsfromspecial
tanksfortheproposedflightrangestudyLargescreen
cageswerealsoutilizedtostudyadultactivitiesandpoten
tialeggsourcesandhatches
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Results

Canalandditchdeliveredwaterproducedeighteenirriga
tioncyclesduringtheseasonSeeTableIAgroupof
correlatedfactsresultedformthemeasurementofvarious
factorsthatinfluencedtheformationofbroodsofmos
quitoesfromtheseirrigationcyclesForexampletempera
turemeasurementsshowedthatAnigromaculislarvalde
velopmentwasspeededupbyincreasingtemperaturesEarly
Marchtemperatureswithameanof54Fproducedalong
larvalgrowthcycleofatleast16daysOntheotherhand
hourlyJulymeantemperaturesof86Fshortenedthis
growthto475daysTheaveragetemperatureforthe18
irrigationcycleswas70FAtleastonehalfofthe18cycle
periodswas70ForwarmerDuringthetwohottestmonths
oftheseasonJulyandAugustthemeantemperaturesfor
eachcyclerangedfrom70Fto86Fandproducedapre
adultgrowthperiodthatvariedfrom475daysto675days
EarliermonthsMarchtolateJuneshowanaveragetem
peratureof64Fandanaveragepreadultgrowthperiodof
8to85days

Adultpopulationmeasurementsmadefromlighttraps
andclothflagcountsshowthatverygreatincreasesoccur
duringthemonthsofJulyAugustandSeptemberThisco
incideswiththerecognizedincreasedseverityoftheprob

lemofcontrolduringthesewarmermonthsEmbryological
investigationsshowthattheeggofAnigromaculiscanbe
hatchedinfourdaysunderroomtemperaturesUnderfield
conditionsthiscouldbeshorterCollectionofgravidand
fedfemalesindicatethateggscouldbedepositedingreat
numberswithin3daysafteremergenceofanewbroodof
mosquitoesWiththe4daysofeggconditioningandthe
3daysnecessaryforthefemaletoreachnearmaximumegg
productionitcanbeseenthatgreatnumbersofeggscould
possiblybemadeavailableforhatchwithin7daysafter
emergenceoftheadultmosquitoDuringthewarmperiod
ofJulyandAugusttheshortpreadultgrowthperiodwith
anaverageof65daysindicatedthataneggtoeggcycle
couldtakeplacein13daysDuringthecoolermonthsof
MarchtomidJuneaveragetemperature64Ftheex
tendedpreadultperiodof8daysorlongerwouldtakeat
least15daystoproducetheeggtoeggcycle

Irrigationcyclesinthestudypastureoccurredevery11to
13dayswithamajorityoftheirrigationsinthe13day
periodPreviousmentionedresultsshowthateggtoegg
cyclescanbebrokendownintotwomaingroupsthe13day
cycleduringthewarmermonthsandthe15daycycleduring
thecoolermonthsWiththisinminditcanbeseenthat

the15dayperiodwouldnotcoincidewiththeirrigation
cycleOntheotherhandtheshorter13dayperiodisper
fectlyadjustedtotheirrigationcycleandcanproducea
hatchwitheveryirrigationThisspeedingupofthenumber
ofgenerationsofAnigromaculisduringtheJulyandAu
gustperiodwillbecarriedoverintotheSeptemberperiod
butwithanexpectedmoderatedecreaseinthesizeofthe
populationsproducedbyeachirrigationThisisindicatedin
dailycatchesfromlighttrapsduringthisperiodThedur
ationoftheperiodbetweenirrigationsandtherateofde
velopmentofbroodsofAnigromaculisisthuscloselyre
latedSeeTableI

Aedesnigromaculislarvaeconstitute984perecntofthe
Aedespresentand869percentofthetotalmosquitoescol
lectedCulextarsalisCoquillettlarvaewas905percent
oftheCulexpresentand102percentofthetotalsCuliseta
inornataWillistontheonlyCulisetafoundwas03per
centofthetotalandthisisbaseduponthefactthatitwas
onlyfoundinthefirst6cycles

Therateoflarvaldevelpoinentiscloselyrelatedtotem
peratureSincethemosteconomicalperiodofcontrolof
Anigromaculisisthesecondandthirdstagelarvaeandbe
causefourthstagelarvaeandpupaeareincreasinglymore
difficulttokillthelengthofeachstadiahasadirectrela
tionshiptothecorrecttimingoftheapplicationofinsecti
cidesandthelengthoftimeavailabletotheoperatorfor
suchcontrolAtthebeginningoftheseasontheoperator
hasavailableanextendedperiodoftimetofindthesecond
andthirdstagesForexamplethelongestperiodoflar
valpupaldevelopmentwas16dayseachstadiumrequiring
thefollowingtimefirst3dayssecond2daysthird2
daysfourth6dayspupae3daysTheshortcyclein
Julyof475daysresultedinthefollowingstadiumperiods
first24hourssecond12hourswhichoccurredatnight
third24hourswithsomefourthsdevelopingduringthe
last12hoursfourth36hourspupae24hoursAmajor
ityofthelarvaechangefromonestagetotheotherinmass
butthereissomedegreeofoverlappingofstadiaSeeFig
ureITheincreasedrateofdevelopmentduringthe



monthsofJulyAugustandSeptembershortenstheperiod
ofsecondandthirdstagelarvaecontrolavailabilitytoap
proximately36hours12hoursofthattimemayoccurat
nightThisshortenstheeconomicalcontrolperiodto24
hoursascomparedto96hoursforthecoolerperiod

Carefulmappingofasinglecheckduringthetenth
irrigationcycleshowedtherelationshipbetweenthevolume
ofwaterandAnigromaculisdevelopmentThecheckarea
wascomputedtobe36225squarefeetAtthetimeofirri
gation969percentofthisareawasfloodedwith53325
gallonsofwaterAdultsemergedin6daysfollowingirriga
tionandlarvaldevelopmentproceededasfollowsirriga
tionoccurredonJuly11withthedevelopmentoffirststage
larvaereachingitsclimaxwithinthatperiodJuly12sec
ondstagelarvaewerefoundin43897gallonsofwatercov
ering26505squarefeetJuly13thirdstagelarvaewere
presentin33870gallonsofwatercovering25209square
feetJuly14fourthstagelarvaewererecoveredfrom
28410gallonsofwatercovering21645squarefeetThe
accuratemeasurementoflarvaldistributionwasnotpossible
atthetimebutcarefulgeneralobservationsindicatedthat
thefirststagelarvaeweremoreevenlydistributedover
theareathansucceedingstagesClumpingtogetheroflater
stagesandtheunequaldistributionoftheseclumpsmade
samplingforpopulationsizeaquestionableproceduredur
ingthesecondthirdandfourthlarvalperiods

Adultactivityrecordswereobtainedfromclothflag
countsandlighttrapsPeaksofadultdensitiesoccurreddur
ingthemonthsofJulyAugustandSeptemberSeeFigure
2

FlightdispersalstudiesofAnigromaculiswereconduc
tedusingtwomethodsoffollowingsuchactivitiesRhoda
mineBmarkedandradiophosphorustaggedadultswere
usedonseparateoccasionstofollowthepatternofdisper
salfromanuncontrolledpasturethroughanareaofinten
sivelarvalandadultcontrolRecoveriesofadultswereac

complishedbyhandcollectingandlighttrapsSeventydif
ferentlighttrapstationswerelocatedovera100square
mileareasurroundingthepointofreleaseMarkedmos
quitoeswerereleasedfromthestudypastureandfollowed
bydailycollectionsRhodamineBmarkingwasobtainedby
sprayingemergingadultswithanaqueoussolutionofthe
dyeRadiophosphorustaggedspecimenswereobtainedby
rearinglarvaeintankscontaining01microcuriesofPhos
phorus32permilliliterofsolutionBlacklightexamination
ofallrecoveredspecimensrevealedthedyemarkedadults
andaGeigercounterquicklylocatedanyradiophosphorus
taggedindividivalsRecoveriesofadultsindicatedthatun
derconditionsofanextensiveavailablefoodsupplythe
releasedareawassurroundedbymanypasturescontaining
cattleandrestingplacesthepatternofdispersalwaspos
siblyinfluencedbythedirectionoftheprevailingwinds
Thegreatestdistanceofdispersalwasdownwindadis
tanceof178milesRecoveriesupwindweremadeata
distanceof112milesApproximately400000Anigro
maculisadultsweretaggedwithradiophosphorusandof
these250specimenswererecoveredinlighttrapsand226
byhandcollectionsRhodamineBmarkedspecimentsindi
catedthesamegeneralpatternofmovement

DiscussionofResults
Theinterrelationshipofecologicalfactorsoffersarich

sourceofmaterialforfutureapplicationtocontrolpractices

74

Aedespopulationfluctuationscanbefollowedduringa
completeseasonbylighttrapsandclothflagcountsifmea
surementsaretakenatregularintervalsandunderthesame
conditionsLarvalrecordsareindicativeofspeciescomposi
tionandtherateofdevelopmentLarvaltemperaturerela
tionshipsareimportantfromanoperationalstandpointand
indicatethatageneralspeedingupofcontrolactivitiesis
necessaryastemperaturesincreaseTwofactorsareimport
anttocontrolprogramsinareaswheresuchfactorscan
beappliedOneisthedateofirrigationandtheotheristhe
meantemperatureduringtheperiodoflarvaldevelopment
Irrigationcyclesandcyclesofmosquitoesarecloselyrela
tedTheshorteningoftheeggtoeggcycleofAnigroma
culisduringthewarmersummermonthsincreasesthenum
berofgenerationsofmosquitoesproducedduringthese
monthsInadditiontothisincreaseinthenumberof

generationsthereisageneralspeedingupoftherateof
larvalgrowthandtheconsequentshorteningofthetime
duringwhichsecondandthindstagelarvaeareavailablefor
controlbymaterialssuchasDDTthatpossessaselective
toxicactionThemonthsofJulyAugustandSeptember
havebeenshowntoproducethegreatestnumbersofmosqui
toesintheStanislausareaThepatternofdispersalof
Anigromaculisunderconditionsoftheexperimentpossibly
wasinfluencedbythedirectionoftheprevailingwindand
limitedtoshortdistancesbyavailablityoffoodandegg
sites

Conclusions

The1950studiesofmosquitoesinirrigatedpastureshave
providedthegroundworkforfutureprogressManyencol
ogicalfactorshavebeenmeasuredsomeareinneedofre
finementandofaddedweightbeforetheycanbeconsidered
asconclusiveMoreinformationisneededonthecondition

ingandthedevelopmentoftheegginthefieldaswellas
embryologicalworkthatwillcorrelatethiswitheggcondi
tioninganddevelopmentintheadult
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Cycle AdultsEmerged
DateIrrigated

Date

No

days

MeanofAirTempinF

Max Min Mean

1 March166am April1am 160 67 41 54

2 April6 April20 140 70 44 57

3 April20 April29 90 78 43 61

4 May32am May13am 100 76 44 61

5 May138pm May22am 85 84 48 66

6 May254pm June1am 65 93 56 75

7 June510pm June148am 85 78 49 64

8 June176pm June24am 65 87 53 70

9 June29612amJuly4am 47 107 64 86

10 July11512amJuly17am 60 96 60 78

11 July23am July29pm 65 91 55 73

12 August3am August10noon 67 87 53 70

13 August15noon August21am 57 100 58 79

14 August26am Sept1am 60 97 60 79

15 Sept6 Sept13 75 82 53 67

16 Sept18 Sept24 65 47 70

17 Sept29 October6 80 81 47 64

18 October9 October20 110 84 50 66
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TABLEI IrrigationdateshatchingdateforAedes
eggsdatesadultsfirstemergedlengthof
growthcycleindaysandthemeanofthe
maximumminimumandmeantemperatures
fortheperiod
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TABLEIIRecordoftheamountofwatercovering a

singlecheckcheck9SpecialStudyPas
tureStanislausCountyCalifornia1950

Area

Days Covered Percentof Volumeof Aedes
Date After ByWater AreaCovered Water Record

Irrigation SqFt ByWater InGallons

July11 0 35110 969 53325 Hatch

12 1 26515 732 43897

13 2 25209 696 33870

14 3 21645 598 28410

15 4 18101 500 21502

16 5 norecord norecord norecord

17 6 10368 286 9720 Emerged

18 7 5184 143 4665

Emerged
19 8 3564 98 2452 Complete

20 9 1782 49 1110

21 10 972 27 397
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TABLEIIRecordoftheamountofwatercovering a

singlecheckcheck9SpecialStudyPas
tureStanislausCountyCalifornia1950
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Figure1 Acomparisonbetweentheratesofdevelopment
ofstagesofAnigromaculisasinfluencedby
themeantemperatureoftheairIrrigationpro
ceededthefirstlarvalstageby12hoursorless
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Figure2 SeasonalLightTrapCollections
Acomparisonoftheadultmosquitoestaken
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MrWashburnThankyouDickandDrArnoldfor
thispresentationOneofthefeaturesoftheOperational
InvestigationsCommitteehasbeenitsfrequentmeetings
withthesevariousprojectsthroughoutthestateNotonly
didthisCommitteewanttoknowwhatwasgoingonand
howitwasprogressingbutwealsowantedthisinforma
tiontobeavailabletotheindividualcontrolagenciesin
casesomeofthefindingscouldbeusedincontrolpro
ceduresThebasicideaoftheseinvestigationprojectsisto
facilitatecontroloperationsinourstate

OurlastpaperbeforewegoonthetouroftheExperi
mentStationisthecontrolofweedsinandalongwater
waysbyEADudleyDeputyAgriculturalCommissioner
ofOrangeCounty

CONTROLOFWEEDSWHICHINTERFEREWITH

THEAPPLICATIONOFINSECTICIDESFOR

MOSQUITOCONTROL

by

EADUDLEYDEPUTYAGRICULTURALCOMMISSIONER

OrangeCountyCalifornia

Aquaticweedshavebeenrecognizedasafactorhindering
theapplicationofinsecticidesforcontrollingmosquitoes
formanyyearsThelackofsuitablechemicalstocontrol
theseweedshaslimitedtheworkSince1945anumberof

chemicalshavebeenintroducedpartiallyovercomingprob
lemsofthepastWeprobablyshoulddiscussthetypeof
weedswhichenterintothisproblembeforeanydiscussion
ofthechemicalcontrolistakenup

ThefirsttypeissubmergedaquaticsTheseweedsare
attachedtothebottomoftheditchandactuallygrowbe
neaththesurfaceofthewaterTheygiveprotectiontomos
quitolarvafromtheirnaturalenemiessuchasfishandin
sectsAfewoftheseweedsareSagopondweedalsocalled
horsetailmossHornedpondweedHornedwartWater
milfoil

ThesecondtypeisimmersedaquaticsThisweedroots
belowthesurfacebutrisesabovethewaterThisparticular
typeofweedhinderstheflowofwaterandgreatlyen
couragesmosquitopropagationAfewoftheseareTule
CattailBurreedRushBurheadWaterplantain

ThethirdtypeissurfaceaquaticsSomeofthesefloat
freelyonthesurfacewhileothersattachthemselvestothe
bottomandsidesoftheditchandfloatonlyinfixedareas
AfewoftheseareYellowwaterweedWaterhyacinth
WaterlettuceBroadleavedpondweedPennywartA
subsectionofthisparticulartypeofplantincludessuch
perennialgrassesasBermudagrassWatergrassJohnson
grassandsomeannualsuchasCrabgrassandDitchgrass
Thesearenotstrictlyaquaticweedsbuttheydointerfere
withtheflowofwater

Priortotheintroductionofsomeofthenewchemicals
themechanicalmethodsofcontrolwereabouttheonly
satisfactorymethodsavailableDredgingwasamethodused
formanyyearsincleaningoutirrigationanddrainage
ditchesetcusingadraglinedredgeequippedwithbuc
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ketsThefirstsixoreightinchesormoreoftheditchwere
recovedalongwithnumerousweedsgrowingthereinThis
isaveryexpensivemethodandhascostupto1000to
1500permileItshouldbeunderstoodthattheaccumula
tionofweedgrowthintheditchesalsocausesrapidfilling
oftheditchwithsiltcomingofffieldsirrigationintothe
ditchoractuallycarriedwiththewaterfromthesourceThe
dispositionofthematerialtakenfromtheditchhasbeen
aseriousproblemmanytimesnecessitatinghaulingit
awayanddumpingitinsomeareanotfitforagricultural
use

Handcleaninghasbeenanothermethodusedextensively
Longhookedknivesareusedtocutoffthetulesandother
growthonthebottomoftheditchThematerialisthen
takenoutbymeansofmechanicalforksorsimilarequip
mentThisisalsoaveryexpensivemethod

Oneoftheleastexpensiveoperationsisthesimpledry
ingupoftheditchforatleastsixweekstotwomonths
duringthedryseasonoftheyearThismethodcanbeused
inlimitedareas

Amethodoferadicationusedinyearspreviousto1945
andstillbeingusedinsomeareasistheburningmethod
whichisdonebyaflamethrowingtypeofequipment
whereintenseheatisgeneratedbyapplyingpressureto
Dieseloilorsomeothertypeofoilandfollowingdown
throughtheditchwithanextendedarmoperatedmechani
callyorbyhandTheImperialValleyIrrigationDistricthas
carriedonthistypeofworkformanyyearsandhasspent
tremendousamountsofmoneyinkeepingtheirditchesclean
ofweedgrowthThisgivesonlytemporaryreliefandneces
sitatesburningatleastoneayearandsometimesoftener

Chainingisanothermethodusedwhichconsistsofdrag
gingaheavylinkedchainalongthebottomoftheditch
withatractoroneitherbankTheheavychaincutsoffand
loosesgrowthandsometimesitisnecessarytogoinboth
directionsintheditchtoclearitItisalsonecessarytocol
lecttheloosenedweedgrowthatsomecentralpointfurther
downthecanalorditchandhaveittakenoutbymechanical
forkorbyhandThisoperationislimitedunlessthebank
isaccessibleoneithersidetotractors

Wehaveseveralothermethodswhichhavebeenusedin

someareaswhereitispossibletodryuptheditchtemporar
ilythenturnsheeporotheranimalsintotheareaWhere
thismethodisusedthesoilmustbefairlyfirmortheani
malswillcauseconsiderabledamagebybreakingdownthe
dikesDiscinghasbeenusedtoowherethewaterisre
movedandthebottomoftheditchiswideenoughfor
equipmenttobeoperated

ChemicalMethods

Sodmarsenitehasbeenusedformanyyearsforthe
controlofweedsalthoughwedonotrecommenditsuse
becauseofdangerofpoisoninglivestockfeedinginthe
areawherethematerialhasbeenappliedIfusedasa
sterilantandappliedatthetimewhennogrowthispresent
itcanthenbesafelyused

Sodiumchlorateisanotherchemicalthathasbeenused

formanyyearsItisquiteexpensiveandshouldbeused
onlyinareaswheretheminimumrainfallis10to12inches
ormoreperseasonThischemicalisusedinsoilsteriliza
tionandisparticularlyeffectiveonperennialweedssuch



asBermudagrassJohnsongrassbroadleavedperennials
whichsometimesgrowalongditchbanksRussianknap
weedandHoarycress

Amoreorlessnewmaterialnowonthemarketisa
combinationofsodiumchlorateandboraxTherearesever

almanufacurersandtherangeisbetween25sodium
chlorateandapproximately72borontoamaximumof
42sodiumchlorateand58boronThesematerialscan
beusedforthesamepurposeassodiumchloratebutthe
firehazardiscuttoaminimumsofarasvegetationthe
operatorandequipmentareconcernedCareshouldbetaken
inapplyingthistoirrigationditcheswhicharebeingused
atthetimetoirrigatecropsasmostcropsaresusceptible
toboronpoisoningifthewatershouldcontainmorethan
3to4partspermillion

Thismaterialishighlyinflammablewhenitisappliedto
organicmaterialPrecautionshouldbetakentoremoveall
surfacegrowthpriortotheapplicationParticularattention
shouldbepaidtothepersonsapplyingthematerialAll
clothingshouldbewashedoutthoroughlyeachdaytore
movethesodiumchloraterubberbootsshouldbewornand
theequipmentusedforapplyingthematerialshouldbe
thoroughlywashedoutsideandinsidewithwaterIfpos
sibleadetergentshouldbeaddedtoincreasethewetting
ofthesurfaceassistingtoremovethechemicalSodium
chlorateshouldnotbeusedinfloodedareasunlessthe

waterisfirstremovedtheapplicationmadeandthena
smallamountofwateraddedtotheditchsothatthema
terialdoesnottraveltoofastinthesoil

TCAisanewchemicalwhichhasbeeninuseinCalifor

niaforthreeorfouryearItisarelativelyexpensivechem
icalusedonlyforthecontrolofdeeprootedgrassyperen
nialssuchasJohnsongrassBermudagrassandQuack
grassProbablythemostsatisfactoryplaceforthischemical
wouldbewhereJohnsongrassandBermudagrassaregrow
ingalongthewaterlineApplicationsinthefallattherate
of125lbsperacreandanotherapplicationinFebruaryor
Marchonthebasisof50lbsperacrearemostsatisfactory
Thischemicalrequiressomerainfalltocarryitintotheroot
systemoftheplant

Contactsprayshavebeenusedformanyyearsincontrol
lingweedsinditchesandalongditchbanksTheseconsist
mainlyofhydrocarbonssuchasDieseloilfueloilwaste
oilsetcInthelastfewyearstherehasbeenconsiderable
changeinDieseloilthearomaticshavingbeenremoved
ThereforeDieseloilsarenotastoxicasbeforethewar
Weedoilsnowconsistmainlyofthearomaticswhichare
takenoutoftheoilsintheprocessofrefiningTheseoils
areverytoxictoweedgrowthandtherearemanyofthem
onthemarket

Wealsohaveseveralothermaterialswhichareaddedto

fueloilandDieseloiltoincreasetheirtoxicitymainlypen
tachlorophenolanddinitrolmaterialsTheseoilsareused
mainlyforkillinggrassesandthetopgrowthoftulesand
otheraquaticweedsTheydonotgivepermanentcontrol
ofperennialweedsandareonlysatisfactoryasfarastem
poraryreliefisconcernedIfmosquitofisharepresentin
theditchesstreamsandpondsbeingtreatedwiththesema
terialsitwillbenecessarytoreplantbecauseallofthese
materialsareverytoxictofishInOrangeCountywhereap
proximately10milesofdrainageditchhasbeensprayed
consistentlyforanumberofyearsitisnecessarytoreplant
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theseditcheswithmosquitofishafteranapplicationof
aromaticoil

Forpermanentcontrolofwillowstulescattailswater
hyacinthwaterprimrosepennywartandsedges24D

hasprovenverysatisfactory24Disarelativelyinexpen
sivematerialThereisnohazardofpoisoninglivestockor
petsandnodangerfromthestandpointofpersonshandling
thechemicalbutitisaverydangerouschemicaltocrops
growingwithintheimmediatearea

Practicallyallcropsaremoreorlesssensitiveto24D
Someofthemaremoresothanothersparticularlycotton
sweetpotatoestomatoesblackeyebeansgrapesandmany
othervegetablecropsUnderSection10667oftheAgricul
turalCodeandtheCaliforniaAdministrativeCodeper
sonsusingover11bof24D245Torsimilarmaterials
intheregulatedareaand5lbsintheunregulatedareaof
thestatemustobtainfromtheAgriculturalCommittioner
ofthecountyapermitfortheapplicationofthismaterial

Theesterof24Disaveryvolatilematerialandiscapa
bleofcausingdamageforsomedistancefromthepointof
applicationDriftingofthematerialatthetimeofappli
cationhascausedseriousdamageinmanyareas24D
shouldnotbeusedinirrigationditchesifatthetimeof
applicationcropsarebeingirrigatedThisisparticularly
trueofcottontomatoespeppersandothersusceptible
plantsRecentlyseveralchemicalcompanieshavedeveloped
nonvolatileesterswhichhavegreatlyreducedthepossibility
ofdamageIwouldsuggestthatanyonecontemplatinguse
ofthismaterialfirstconsulttheAgriculturalCommissioner
todeterminewhetheritmightbeadangerousoperationto
usethischemical

Since1945wehavecarriedontestplotsof24Dforthe
controloftulescattailssedgesandwillowsWehavede
terminedfromourtestplotsthattheisoproplyesterof
24Dusedattherateof11galsperacremileofditch
with2Dieseloilorlightmediumsprayoilwillgiveat
least65controlthefirstyearandattheendofthe
secondyearwiththesamedosageusedprobably5ofthe
growthwillstillbepresentAfterthisperiodoftimecheap
maintenancecanbeobtainedbysprayingthefewremaining
infestationsandanynewinfestationswhichmayappear
fromtimetotimeThismaterialshouldbeusedonlywhere
nosusceptiblecropsaregrowingwithintwotothreemiles
oftheareatreated

Satisfactorycontroloftuleswillowscattailsandsedges
maybeobtainedbyusingtheaminesaltof24Dplusa
detergentonthebasisof11galsperacremileTheamine
saltwillnotgiveasgoodcontrolastheisopropylesterbut
wehavefoundweareabletoobtain50killthefirstyear
and60oftheremainingthesecondyearwithafairly
goodcleanupthethirdseason

During1950wehavetriedcombinationsof24Dand
TCAattherateof4lbsof24D sodiumsaltand12

lbsofTCAper100galsdrenchingplantsthoroughly
frombothsidesoftheditchusingfrom300to400gals
peracremileWehavealsotriedthesamecombinationwith
sodiumsaltof24Dandammateusedonthebasisof4

lbsof24Dand8lbsammateper100galsofwater

Acremileisaditchonemilelongandeightfeetwide
Lbsindicateactual24Dacid
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thoroughlydrenchingtheplantsfrombothsidesofthe
ditch

Whereheavygrowthofwillowsandcottonwoodshave
beentreatedwith24Dthemostsatisfactorymethodis
thatofsprayingthetrunkwiththeisopropylesterof24D
andDieseloilonthebasisof11bto11bof24Din
10galsDieseloilFourtofivefeetofthetrunkfromthe
groundupwardsisallthatisnecessarytocoverWhere
cottonwoodshavetakenonaheavycorkybarkslashing
thetrunkfor18to20incheswithaheavyknifeandspray
ingwithacombinationofsodiumsaltof24Dand
waterattherateoflbsto3lbspergalhasgivensatis
factorycontrol

Therearetwoseasonsoftheyearwhenplantgrowthof
tulesandwillowsismostsatisfactoryfortreatmentWhen
theplantshavegrown18to20inchesabovethewateror
atthetimewhenseedheadsappearTheintermediateper
iodhasnotprovedtobeverysatisfactoryatleastinOrange
CountySpringorfalltreatmentforwillowsandcotton
woodsseemstobthemostsatisfactorytime

Thefollowingresultswereobtainedontestplotsloca
tedalong17thStreetfromCliffDrivenorthwardinCosta
MesaApplicationsweremadeonAugust101950

PlotBandPlotCconsistedofanareaofapproximately
30000sqftandwastreatedwith14lbsofsodiumsalt
containing816lbsofactual24Dacidand20lbsof
ammatein300galsofwaterTheareawasinfestedwith
aheavygrowthofcattailssweetanisewildcelerycockle
burrsunflowermilkweedandseveralannualweedsThere
werealsotwoclumpsofwillowsinthetreatedareaThe
southerlyclumpwastreatedfor4ftto6ftabovethe
groundonthetrunksonlyThenortherlycnewastreated
withanoveralldrenchsprayAtthepresenttimethereare
fewgreenleavesshowingRegrowthoftheothervegeta
tionisveryslight

OnthesamedaywealsotreatedthreeplotsattheNaval
AmmunitionDepotThefirstplotcontained10000sqft
Materialusedwas1qtofaminesaltof24Dcontaining
1lbofactualacidperqtand22lbsofaluminumsulfate
in225galsofwaterBothsidesoftheditchweresprayed
andatthepresenttimeverylittlegrowthcanbefoundThe
vegetationinthisareawascattailsandsedges

Thesecondplotconsistedof6000sqftOnegallonof
isopropylesterof24Dcontaining34lbsofactualacid
and5galsofaromaticweedoilin100galsofwaterwas
thematerialusedAtthepresenttimethereisverylittle
regrowthofanyvegetationinthisareaVegetationtreated
consistedofcattailssedgesandfewmiscellaneousplants
suchaswillowsmulefatetc

Plot3consistedof10000sqftOnegalloneofamiie
saltcontaining4lbsofactual24Dacidin50galsofwa
terwasusedThisplotwasnotacidifiedaswasthecase
ofPlot1and14oftheactualvolumeofwaterwasused
Atthepresenttimethereareindicationsofregrowthin
thisareaFurtherobservationswillhavetobemadeonthis
plotaswedonotbelievethecoveragewasassatisfactory
asinPlot1

ThefollowingplotsweretreatedinSeptember1946as
follows

Plot1ammoniumsaltof24D83lbsactualacid
1lbofactualper100galswaterplusIntramineWK

speaderusing300galsperacreThissameplotwasre
treatedinMay1947with35lbsofammoniumsaltof
24Dplus1qtofdinitroand6ozsofIntramineWKin
100galsofwaterOnApril121948thesamematerial
andvolumeofwaterwasused

Plot2wastreatedonSeptember111946with6qtsof
Stantox40containing66lbsperqtoftriethylaminesalt
of24Dplus2qtsofdinitroand12ozsofIntramine
WKTheresultsofthistreatmentwerefairOnMay7
1947aminesaltwasusedonthisplotattherateof3
qtsof24Dcontaining1lbofactualacidperqtStantox
ofthesamepercentofacidusedthepreviousyearwasno
longerbeingmanufacturedFromourobservationsofthe
previousyeartheapplicationofdinitrocausedtoorapid
killingofgegetationsothismaterialwasnotusedinthis
applicationbut12ozsofIntramineWKwasusedasa
vettingagentVerygoodresultswereobtainedandare
peatedapplicationofthesamedosagewasmadeonApril
121948Sincethatdatenotreatmenthasbeenmadein
theareaexceptsprayingwithanaromaticoil

Plot3wassprayedwiththemethylesterof24Dat
therateof2lbsactualacidper100galsofwaterinSep
tember1946Fromourobservationsthemethylestergave
thebestcontrolonthefirstapplicationIn1947theuseof
themethylesterwasdiscontinuedasitwasnotbeingman
ufacturedTheisopropylesterof24Dwasusedonthe
basisof25lbsactual24Dplus5galsDieseloilAtthe
beginningofthegrowingseasonin1948verylittlere
growthappearedandthisareaagainwastreatedonApril
121948withthesamedosageNofurthertreatmentwith
24Dhasbeenmadeandannualapplicationsofanaroma
ticoilhavebeenusedtocontrolannualweeds

Plot4wastreatedonMay71947using2qtsof
Esteron44containing2lbsofactual24Dacidplus5
galsofnaphthanatebottomsand12ozsofIntramineWK
spreaderTheresultsofthistreatmentwerenottoosatis
factoryasthenaphthanatebottomscausedtoorapidkilling
oftheplantsIn1948theareawasdividedintothreeplots
andtreatedasfollows

Plot1attherateof34lbsor1galofEsteron44
plus2galsofDieseloilin100galsofwater

Plot2wastreatedwith4lbssodiumsaltof24Dcon
taining803actualacidperpoundplus20lbsofthe
sodiumsaltoftrichloroaceticacid50or1lbactual
TCAperpoundin100galsofwater

Plot3wastreatedwith25lbsofsodiumsaltofTCA
50materialor12lbofactualTCAperpoundThe
resultsofthistreatmentareshownintheslides

Thesearemerlysuggestionsforyourinformationtotry
inyourparticularareaWehavefoundthatvariationsin
climateconditionsparticularlytemperatureandhumidity
causeconsiderablevariationintheresultswheretreatment
with24DisusedItwillbenecessaryforyoutofindthe
bestcombinationofthesematerialsforyourownuse

Wewillnowtakeuprecommendationsforthecontrolof
vegetationwhichisconsideredsubmergedaquaticssuchas
algaeandrelatedgrowthFormanyyearscoppersulfate
wasusedtocontrolthistypeofvegetationInthelastsev
eralyearsamaterialcalledBenechlorwhichisachlorinated
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benzeneplusanemulsifyingagenthasbeenusedThereare
twoofthesematerialsBenechlorandBenechlor3C

Thismaterialisinjectedintotheditchatthepointwhere
thewaterismovingslowlyItisaverystableemulsionand
willmoveuptothreemilesandgivesatisfactorycontrolon
thistypeofweedExposureshouldbeforaperiodofone
houriftheconcentrationis300ppmormore40minutes
foraconcentrationof600ppmand2hoursataconcentra
tionof150ppmThisisbyweightandBenechlorweighs
approximately11lbspergalandwater83lbs

Onthebasisof300ppmthisdosageisapproximately
6galsofchemicalperhourappliedinastreamof1cuft
ofwaterpersecondIftheoperatorknowsthecrosssection
oftheditchandthespeedatwhichthewatermoveshecan
calculatetherateofapplicationrequiredtogetthenecessary
ppm

Anothermaterialwhichhasgivensatisfactorycontrolof
thistypeofweedissolventnaphthaThismaterialismade
fromeithercoaltarorpetroleumoilsandissimilartoBene
chlorItmustbeusedwithastableemulsifierandatthe
rateof185ppmonavolumebasisforonehourThisis
approximately5galsofchemicalpercuftpersecond
flowappliedforaonehourperiodClimateconditionsand
othercircumstancesmayrequirehigherdosagesandmore
resistantplantssuchassagopalmweedandothersmayre
quireasmuchas1400ppmForfurtherinformationre
fertoCaliforniaAgriculturalExtensionBulletinCircular
158ControlofAquaticandDitchBankWeeds
Referencesusedinthispaperare

CaliforniaAgriculturalExtensionServiceBulletinCir
cular163CaliforniaRiceProduction

CaliforniaAgriculturalExtensionServiceBulletinCir
cular13324DasaWeedKiller

Reportofthe2ndAnnualConferenceApril1950
MrWashburnInowturnthemeetingbacktoyour

VicePresident

MrHendersonThankyouverymuchEdBeforewe
adjournIwshtoexpressourappreciationtothestaffof
theCitrusExperimentStationfortheircourtesiesinfur
nishingthefacilitiesfortodaysmeetingincludingthe
lunchandforarrangingthetourofthelaboratoriesatthe
Stationwhichwillbeginimmediatelyuponadjournment

Themeetingthenadjournedandthememberswere
takenonaconductedtourofthelaboratoriesoftheCitrus

EperimentStation
ThefinalsessionoftheConferenceconvenedat915

AMintheMusicRoomintheMissionInnRiverside
withPresidentEASmithpresiding

MrEASmithThefirsttalkontheprogramthis
morningisonthesubjectofradioactiveisotopesinstudies
ofmosquitoesandfliesItwillbegivenbyAWLind
quistEntomologistinChargeUnitedStatesDepartmentof
AgricultureBureauofEntomologyandPlantQuarantine
CorvallisOregon

MrLindquistMrChairmanmembersandfriendsof
theCaliforniaMosquitoControlAssociatontheseradio
activesubstancesarenotgoingtobeusedatthepresent
timetocontrolmosquitoesandfliesthatisyouwillnotbe
abletogetthemandgooutandwipeoutyourinsectpopu

lationseveniftheycandosimilarthingswiththeatomic
bombTheyaremainlyausefultoolinbiologicaland
physiologicalstudies

RADIOACTIVEISOTOPESINSTUDIESOF

MOSQUITOESANDFLIES
by

ARTHURWLINDQUIST

USDAAgrResAdmBureauof
EntomologyandPlantQuarantine

ExperimentsconductedattheCorvallisOregonlabora
toryoftheBureauofEntomologyandPlantQuarantine
duringthepastyearhavebeenconcernedwiththehandling
andusesofradioactiveisotopesinthestudyofthehabits
andcontrolofinsectsThisfieldiscomparativelynewand
muchinformationisneededontheadvantagesandlimita
tionsofradioactiveisotopesinexperimentalworkJenkins
andHassett1950havereviewedtheliteratureandsug
gestednumerouswaysinwhichtheseisotopescanbeap
pliedtoentomologicalstudies

Oneoftheseusesistotaginsectsinflighthabitstudies
Insectsthathavebeenmaderadioactivecanbeidentified
laterbymeanofaGeigercounterInthepastcoloreddyes
stainsandpowdershavebeenusedforthispurposebut
theisotopetaggingappearstohaveadvantagesinmany
casesPerhapsoneofthemostusefulisotopesfortoaging
insectsisPThismaterialhasahalflifeof142days
whichlimitsitsusefulnessinstudiesrequiringlongerthan
30to60days

EarlystudiesinCorvalliswereconcernedwithhowto
getthePatintoaninsectMosquitolarvaeAedessticticus
AvexansAnigromaculisandCulexsppwerereared
inaqueoussolutionsofradioactivephosphoricacidcontain
ingfrom000005to01microcuriesofpatpermilliliter
Mostthirdandfourthinstarlarvaerearedinsolutionscon

taining0001to01microcuriesofPs2permillilitergave
readilydetectableamountsofradioactivityintheadults
thatemergedseveraldayslaterMosquitopupaerequired
higherconcentrationstobecomeradioactive

Testsshowedthatadultmosquitoescouldalsobemade
radioactivebyallowingthemtofeedonaqueoussolutions
containingPs2towhichhadbeenaddedabout10percent
sugarorbyhavingthemtakebloodfromaratthathadbeen
injectedwithasolutioncontainingtheisotopeYatesGjul
linandLindquist1951Fortagginglargenumbersof
mosquitoesitappearsthatrearingthelarvaeinsolutions
containingP32isthemostfeasible

Studieswithfliesshowthattheycanbemaderadioactive
byrearingtheminvariousmediacontainingPatorbyal
lowingthefliestofeedona10percentsugarsolutioncon
taingthisisotopeHoffmanLindquistandButts1951
Withhousefliesandblowfliesitappearsthatfeedingthem
theisotopeistheeasiestandmosteconomicalPreliminary
testshaveshownthathousefliescanbemaderadioactiveby
sprayingtheminasmallclosedcontainerwithasolution
containingPSprayscontaining10microcuriespermilli
literdidnotproduceradioactivitythatcouldbedetected
withalaboratorymonitorsuppliedwithathinwalled
GeigerMullertubebutwhen2percentofawettingagent
WetsitorTween20wasaddedtothespraydetectablera
dioactivity125to400cpmperflywasfoundfor10to



14daysthereafterSprayingradioactivesolutionsexcept
underrigidlycontrolledconditionsishazardous

AnexperimentwasconductednearCorvallisinwhich
severalthousandhousefliesbluebottlefliesandblack
blowflieswereallowedtofeedonasolutioncontaining
PandreleasedScreenwiretrapsbaitedwithdecompos
ingliverencircledtheareaFrom36to14percentofthe
taggedfliesreleasedweretrappedovera3weekperiod
Houseflieswererecovered12milesfromthepointof
releaseFurtherstudiesofthisnaturewillnodoubtgive
valuableinformationontheflighthabitsandabundanceof
fliesinagivenarea

AbsorptionofradioactiveDDTbyinsectshasalsobeen
investigatedatCorvallisTopicalapplicationofsmall
measureddosagesoftheDDTwasmadeonhouseflies
followedin24hoursbyarinseinacetonetoremoveex
teriorDDTTheflieswerethenmaceratedtheDDTor
metabolitesextractedwithacetoneandcountsmadeofthe
radioactivityOnlyabout2to25microgramsof15micro
gramdosageswereactallyabsorbedin24hoursWhen
Aedesmosquitolarvaeweresubjectedtoacetonesolutions
containingradioactiveDDTonlyabout00038micro
gramwasabsorbedperlarvaThisinfinitesimalamount
causeddeathofabount50percentofthelarvae

Itishopedthattheinformationobtainedontheabsorp
tionanddegradationofDDTandotherinsecticideswill
aidinexplaininghowDDTkillsandperhapshowresis
tancedevelopsininsectsWithsuchknowledgeitmaybe
possibletofindchemicalsthatwillovercomeorblockthe
insectsabilitytometabolizeDDTandotherinsecticides
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JenkinsDaleWandCharlesCHassett1950Radio
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JosephSButts1951Treatmentofmosquitoeswithra
dioactivephosphorusJourEconEnt443437

HoffmanRobertAArthurWLindquistandJoseS
Butts1951Studiesontreatmentofflieswithradioac
tivephosphorusJourEconEntInpress
MrEASmithThankyouMrLindquistWecome

nexttoaSymposiumontheuseofinsecticidesinmosquito
controlItwillbemoderatedbyArtGeib

SYMPOSIUMONTHECHEMISTRYTOXICOLOGY

USAGECOSTAVAILABILITYANDREGULATION
OFINSECTICIDESUSEDINMOSQUITOCONTROL

ModeratorARTIIURFGEIB

PanelMembers

AWLINDQUISTTMSPERBECKTGRALEYWD
MURRAYGORDONSMITHEASMITHCMGJULLIN
RFPORTMANHHSTAGERALPHMARCHROBERTL
METCALFHROBERTSEWAMPLERLEOGARDNERED

COEGHWELDONABLEMMON

MrAFGeihThankyouEdThisSymposiumwill
beconductedbyconsideringeachtoxicantasaunitFirst
DrMetcalfwillpresentthechemistryofthetoxicantthen
itsusageandpotentialinmosquitocontrolwillbe
presentedthirditstoxicologicalcharacteristicswillbe
givenandfourthitsproductioncostandavailabilitywill
bediscussedMrLemmonoftheStateBureauofChemistry
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willdiscusstheregulatoryaspectsofeachmaterial
MrGeibthenintroducedeachmemberofthepanel
asfollows
AWLindquistBureauofEntomologyandPlantQuar

antineattheCorvallisOregonlaboratoryTMSperbeck
ManagerSutterYubaMosquitoAbatementDistrictTG
RaleyManagerConsolidatedMosquitoAbatementDis
trictWDMurrayManagerDeltaMosquitoAbatement
DistrictGordonSmithEntomologistKernMosquito
AbatementDistrictEASmithManagerMercedCounty
MosquitoAbatementDistrictCMGjullinBureauof
EntomologyandPlantQuarantineatCorvallisRFPort
manManagerButteCountyMosquitoAbatementDistrict
Thisgroupwillreportontheusageandpotentialinmos
quitocontrolofthetoxicantsthetoxicologicalaspectswill
becoveredbyHarryHStageBureauofEntomologyand
PlantQuarantineWashingtonDCandDrRalph
MarchUniversityofCaliforniaCitrusExperimentStation
atRiversidetheindustrialreportwillbemadebyMr
RobertsofDupontChemicalCompanyMrWamplerof
Rohm HaasCompanyMrLeoGardnerCalifornia
SprayChemicalCompanyMrCoeJuliusHymanCom
panyMrBurnsideHerculesPowderCompanyandMr
GeorgeWeldonVelsicolCorporation

WewillfirstdiscussDDTcompletelyinallaspectsthen
wellgoontothenextmaterialIwouldlikeDrMetcalf
tointroduceDDT

DrMetcalfWereallfamiliarwithDDTandIdont
thinkthereisanynecessityofgoingintodetailsastoits
chemicalandphysicalcharacteristicsbeforethisgroup

MrLindquistDDTisconsideredtheoldestofthe
chlorinatedhydrocarboninsecticidesandhashadwideuse
overtheworldincontrolofvariousinsectpestsparticularly
mosquitoesTheuseofDDTasaresidualtreatmentof
buildingsforcontrolofAnophelinemosquitoesiswide
spreadControlofthisvectorhasreducedtheincidenceof
malariatosuchanextentthatDDThasbeennamedoneof
themodernmiracles

InthiscountryDDTisusedprimarilyasalarvicidein
thecontrolofmosquitoesItismostcommonlyusedinan
oilorasanemulsionalthoughwettablepowdersareoc
casionallyappliedDosagesrangefrom01poundto05
poundsperacreforordinarylarvicidingoperationsIi
prehatchingtreatmentsdosagesrangefrom05to4pounds
peracre

DDTisfrequentlyusedasaerosolsormistspraysfor
controlofadultmosquitoesThemethodhasalsobeenused
forlarvicidinginsomeplaces

FromallthatwehearhereinCaliforniaDDTmaybe
losinggroundbecauseofinsectresistancetothisinsecticide
ItmaybethatseveralyearsfromnowwellspeakofDDT
inCaliforniaasthatgoodoldinsecticidethatweusedmany
yeasago

MrStageIhavearrangedontheblackboardtheacute
toxicityandchronictoxicityofthesematerialsItgivesthe
acutetoxicityofthematerialsbasedonexternalapplications
tobabycalvesWestartfirstwithmethoxychlorthemaxi
mumpercentagesaregivenwhichinthecaseofmethoxv
chlorDDTandTDEareeightpercentMethoxychloris
lesstoxicthanDDTwhichislesstoxicthantoxapheneand
chlordanThesearelesstoxicthanheptachlorandhepta
chlorislesstoxicthanaldrinandlindaneChronictoxicity
doesnotfollowthatorderAldrinisperhapsthemosttoxic
chronicallyandmethoxychlortheleasttoxiconachronic
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basisThisinformationwasobtainedonlylastFridayfrom
DrRDRadeleffaveterinarianstationedatourKer
villeTexaslaboratoryImonlyreportinghisresults

DDTisarelativelysafeinsecticideSingleapplications
ofeightpercentcanbetoleratedbyalllivestockAsmany
astenapplicationsoftwopercentDDTattwoweekinter
valsfailedtoproduceclinicalsymptomnsCattlehavealso
toleratedthirtyapplicationsof05percentDDTattwo
weekintervalsCowsthathadbeenfedforonehundred

andsixtydaysonhaysprayedwith87and67partsper
millionDDTshowednoilleffectsCattlehorsessheep
goatsandhogshavealltoleratedasmanyaseighttreat
mentswith15percentDDTappliedatfourdayintervals
FromtheforegoingitisseenthatDDTisamaterialof
verylowtoxicitytolivestockItissafelyusedondogs
butitmustbeusedwithcautiononcatsTheycanbe
poisonedbyrelativelysmallamountsOfcoursewhen
barnsaretreatedextensivelywithDDTitmaygetintothe
milkofdairycattleinthosebarnsDDThasbeenshownto
bestoredinthefatofcattlesprayedwiththematerialor
ofcattlefedwithcontaminatedfeedInpreliminaryex
perimentsHerefordcowswithsucklingcalvesweresprayed
fivetimeswith05percentDDTatfourweekintervals
Onehalfthecalvesweresprayedatthesametimewhile
othersreceivednotreatmentTwoweeksafterthefifth

treatmenttheyfoundthecowscontainedanaverageof
fifteenpartspermillionDDTThecalvesnotsprayedbut
sucklingthesesprayedcowsaveragedtwentyfivepartsper
millionCalveswhichweresprayedandsuckledsprayed
cowsaveragedtwiceasmuch

MrRobertsIbelieveourModeratorwantedmeto

talkregardingthesupplyoutlookonDDTandwhathas
causeditsshortageItsgreatestshortagewascausedlast
yearbythetremendousdemandforitincottonareasofthe
UnitedStatesandindustrynotbeingpreparedfortheter
tificdemandAttheendoftheseasonpracticallynosup
plieswerecarriedoverandwiththewareffortandstock
pilingofcrudematerialsbythegovernmentitwasimpos
sibleformostsupplierstooperateduringthewinter
monthsastheydidinpreviousyearsConsequentlypro
ductionfellfarbehindtheneedWiththegovernments
desireforincreasedcottonacreagesandthegeneraloverall
increasedproductionofagriculturalproductsithasfallen
farshortofwhateverybodyseemstoneedConsequentlyin
ashortmarketeverybodywantsmoreperhapsthanthey
willneedThestocksoftechnicalDDTwhichthisgroup
ismoreinterestedinthantheformulationshasbecomevery
tightandlowThegovernmenthassteppedinandrequested
theindustryset250oftheirproductionoftechnicalDDT
asideforDOordersandthatmaterialisconsequentlytaken
outofthenormalchannelsoftradePriceshavegoneup
proportionatelytotheincreasedcostsofbenzenealcohol
andchlorineanditisprettyhardtosayexactlywhatthe
pricesituationisOntechnicalDDTIveheardvarious
pricesquotedfromaslowas43ctoashighasadollara
poundItwouldnormallyrunintherangeoffromfifty
tosixtycentsperpounddependingonthequantityand
thesizecontainerTheoutlookforthebalanceoftheyear
looksextremelytightandmostprudentbuyerswherethey
thinktheyregoingtoneeditandcansecureitarebuying
itevengeforetheyaregoingtoneeditastheymaynot
beabletogetitatthetimethattheywishitastheyhavein
thenormalmarket

MrLemrtonThelawinCaliforniarequireseacheco
nomicpoisonthatisanypestcontrolmaterialtoberegis
teredbeforeitcanbeofferedforsaleinthestateThere
areaboutninethousanddifferentbrandnamedproducts
registeredforsaleinthestateatthepresenttimeThat
includesmaterialusedformosquitocontrolforhousehold
pestcontrolforagriculturalpestcontrolandsoforthEach
yearonlyaboutthreefourthsofthatnumberofproducts
areregisteredwhentheregistrationexpiresinJune30and
thennewproductscomeinwheretheychangethelabelor
changetheformulationandeachiscountedasanewpro
ductTherateofperhapstenadayfornewproductswould
beagoodaverageIbringthisuptopointoutthatthe
registrationordevelopmentthatcomespriortoregistration
isacontinuingoperationWeoftenthinkofproductsas
beingputonceonthemarketalwaysremainingthesame
butthelifeofaneconomicpoisonproductisnotverylong
In1949therewereeightytwohundredproductsin1950
thatincreasedtoninethousandandbyJune301951there
willbesomewherearoundninetyfourhundred

Beforeaproductcanbeacceptedforregistrationwemust
haveinforationtoestablishitseffectivenessitstoxicity
bothacuteandchronicandanyhazardsthatareinvolvedin
itsusewemustknowitscompositionandofcourseitis
desirabletohaveananalyticalmethodbothastothemater
ialitselfandastotheminoramountofresiduesthatmaybe
involvedIfitistobeusedonafoodproductthatsmore
importantthanifitstobeusedasarodentpoisonbutany
wayweneedinformationwithregardtoanalyticalmethods
Thenofcourseitssprayresiduesmustbeconsideredand
anytastefactorsthatmaybeinvolvedifitgetsontofood

TheregulatoryofficetheBureauofChemistryDepart
mentofAgriculturedoesnoexperimentalworkInforma
tiontoestablishwhetherornotaproductiseligiblefor
registrationistheresponsibilityofthemanufacturerThat
issubmittedwithhisapplicationforregistrationtosub
stantiatethathisproductisreadyforgeneralsale

ProductscontainingDDThavebeenregisteredsince
about1945andasyouknowthereareagreatmanyof
themonthemarketInthisstatewehaveasprayresidue
lawprobablytheonlystatethathasaspecificlawwith
regardtosprayresiduesOursprayresiduelawsetsupa
toleranceofsevenpartsprmillionforDDTFederaltol
erancesforthesematerialshavenotyetbeensetalthough
hearingswereheldduring1950andthmatterisunder
considerationWehopeinduetimetheregulationswith
regardtotoleranceswillbesetupWhentheFederal
tolerancesaresetwithoutdoubtourCaliforniatolerances
willbemodifiedtocorrespondtothoseoftheFederal
governmentbecausetheremustbeuniformityYoucan
nothaveatoleranceinonestatedifferentfromthatin

anotherstateIthasbeenmentionedDDTgetsintothe
rillandfatofanimalsandalthoughitisnotregardedas
ahighlytoxicmaterialitisamaterialthatwedonotwant
togetintoourfoodproductsThesevenpartsresidueper
millionfromthewaythetestimonylooksisprobably
higherthanwillbepermittedundertheFederalRegula
tionsThatbringsthemattertoyouYoumustusecare
inhandlingDDTproductstoseethatthereisnofood
contaminationandwhereitdoesgoonfruitsandvegeta
bleseitherthereisadequateprovisiontoremoveitor
toatleastseethatitisbelowwhateverlegaltoleranceis
setwhichforCaliforniaisnowsevenpartspermillion



MrGeibIbeleivethatcoversDDTadequatelysolet
usgoontothenexttoxicantDDD

MrTMSperbeckWehaveusedDDDforthelast
threeyearsWehaveboughtitinbothformsthe30
formulationoremulsionandthetechnicalWemakeour
ownemulsionbydissolvingitissolventandputtingit
throughourownmixingvatsWehaveuseduptoabout
threetonsoftechnicalperseasontobeusedespeciallyon
ourdairiesduetothefactthatinformationhasindicated
itwasprobablyalittlelesstoxicthanDDTIboughtsome
thisspringandthelasthalftonwereceivedcostussixty
fourcentsapoundIhaventfoundthatwecanuselessof
itandgetresultscomparablewithDDTandifitwasnt
thattechnicalDDTwasveryscarceIdoubtthatIwould
haveinvestedinDDDthisseason

MrStageSinglesprayingsofcattleusing005DDD
sprayhaveproducedtwoweekslateranaverageofeleven
partspermillioninfatThatstheminimumThemaxi
mumhasbeenattherateof156partspermillioninfat
Howevertwentysevenweeksafterthissprayingthere
wasstillanaverageof05upto07partspermillionin
storedfatincowsInnocasehaveweexperiencedanyill
effectswhentheseanimalsweresprayedwithasmuchas
an8sprayForexampleonesprayingofan05spray
gaveanaverageofelevenpartspermillioninthefatand
thatcontinuedforsomelittletimeIthasbeenestimated

thatafataldoseforamanis300milligramsperkilogram
ofbodyweight

MrWamplerThereisnttoomuchtosayonDDDwith
relationtosupplyIcanjustaboutrepeatMrRoberts
wordsonsupplyThecompoundgoesmostlytoagricultur
aluseAsfarasmosquitoesgothesupplyisagaingoing
toberatherroughandifanythingisavailableitwillprob
ablybeinthetechnicalformthepriceisaboutashas
beenstated

MrLemmonAsfarasDDDisconcernedwehave
regardeditinthesamegeneralcategoryasDDTeven
thoughitisindicatedasperhapssomewhatlesstoxic
Therehasbeennotolerancesetupunderourstatespray
residuelawforDDDWevetreateditthesameasifit

wereDDTIthappenedtobethatDDTwasfirstour
lesislatureputatoleranceforitinthelawandatthesame
timeprovidedthatthedirectorcouldafterhearingestab
lishtoleranceforothermaterialsPersonallyIfeltthatwe
shouldwaituntiltheoutcomeoftheFederalFoodand

DrugHearingswassettledsowewouldknowwherewe
wereandnothavethespendthemoneyforadditional
hearingswhichcostalotofmoneyThematterisstill
draggingonthatbasisWehavehadnoparticularproblem
fromtheresidueangleandinproperusagethereshouldnt
beeitherwithitorDDT

Thereisadifferenceinwordingandopeartionbetween
theFederalFoodandDrugActandourStatelawsOur
StateFoodandDrugActisadministeredbytheDepart
mentofPublicHealthBureauofFoodandDrugsItfol
lowsverycloselytheFederallawbutwehaveinaddition
aspecificlawintheAgriculturalCoderelatingtospray
residuesThatcoversonlyfruitsandvegetablesbutinour
registrationofeconomicpoisonswegoastepfurtherin
coveringacceptabledirectionsorlabellingItallsounds
ratherconfusingbuttotrytostraightenitouttheUS
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FoodandDrugsetstolerancesorisintheprocessof
doingsowhichwillcoverthewholefieldoffoodsand
feedsTheStateSprayResidueActappliesonlytofresh
anddriedfruitsandvegetablesandwouldnotapplyto
forageTheEconomicsPoisonsActwhichappliedtolabel
lingisintendedtoprotecttheusersorpurchasersofin
secticidesItrequiresthatthemanufacturergivetruelabel
lingoftheproductOnthoselabelsdirectionsforuseare
requiredandinthosedirectionsforusitisnotpermitted
oneitherDDTorDDDtorecommendorsuggestusages
thatwillcauseaproblemofDDTorDDDinthemilkor
inthefatofanimals

MrGeibArethereanyfurtherquestionsonDDDIf
notwewillgoontothenextcompoundlindane

DrMetcalfIdliketopointoutthatlindaneisessent
iallythepuregammaisomerofbenzenehexachloride
Crudebenzenehexachloridechemicallyconsistsofonly
tentotwelvepercentofthisgammaisomerandother
amountsofaboutsevendifferentchemicalcompounds
Thereforeitsquiteimportanttomakedistinctionbetween
theuseoflindaneandtheuseofcrudebenzenehexachlor

idebecausetheseotherimpuritiesareresponsiblefora
greatmanyoftheunpleasantodorsresultingfromtheuse
ofbenzenehexachlorideTheyalsocontributeagreatdeal
tothechronictoxicityofthiscompound

MrRaleyLindanehasbeenaworthwhilesupplement
toourmosquitosprayprogramatConsolidatedItcame
theclosesttobeingtheallpurposemosquitoicideofany
usedItsonlydrawbackwastheratherhighinitialcostbut
inoverallfielduseitcomparedfavorablywiththeothers
Fromthispastexperiencewewilluselindaneinallspray
workduringthespringandearlysummerof1951

Minimumlethaldosageratesoflindanewereneverac
curatelydeterminedControlledlaboratorytestingwasat
temptedbutthemanydifficultiesexperiencedinhandling
Aedesnigromaculisinanyformforcedustouserough
comparisonswithDDTasaguidetofieldapplication
Fromtestsinthelaboratorylindanegammaisomerof
BHCwas100effectiveonpupaeofCquinquefas
ciatusandAdorsalisatdosagesupto1partin50million
At1100millionitwas70effective

Initialfieldsprayingoflindanewasdonewith25
wettablepowderAsproperformulationsweredeveloped
a20emulsifiableconcentratewassubstitutedTheliquid
formhasbeenmuchmoresatisfactorythanthepowdered
ineveryrespectWhenusedasanaqueoussprayeach
formwasappliedatanaveragerateof006poundslindane
peracreThisamountwaseffectiveforbothlarviciding
andadulticidingWhenfoggeneratorswereusedforadult
icidingtheapplicationrateaveraged0018poundsperacre

Lindanewasusedsuccessfullyinpowersprayersapply
ingsixgallonsofdilutedwatermixperacreinhand
sprayersapplyingtwogallonsoffortifiedDieseloilper
acreintheairplaneapplyingthreequartsofeitherawater
sprayoranoilsprayperacreinbriquettesinoildrips
andinfoggingwithgroundequipmentortheairplane
Properlyappliedlindanecontrolledalllocalspeciesof
mosquitolarvaeandadultsInDieseloilitwasaneffective
pupicideandwasespeciallygoodindairydrainsandsewer
effluentItwasnottooeffectiveinthesyphonorforpre
hatchingtreatment



Inourexperiencelindaneisverynicetohandleanddoes
minimizetransportationproblemsNospecialequipment
isrequiredandnounusualprecautionsaretakeninpro
tectingeithertheequipmentoroperatorAsusedthereis
littleifanydangertoanimalscomingincontactwith
eitherthesprayorresidueNocriticismwasvoicedby
eitherthepublicortheoperators

Inthisareanolindaneresistanceinmosquitoeshas
beenobservedAsalarvicideitisnotaseffectiveathigh
temperaturesasitisatlowtemperaturesbutsurprisingly
inthermalexhaustaerosolsitispershapsthemoststableof
allthechlorinatedhydrocarbonsThisheatstabilityplusits
irritatingqualitiestoadultmosquitoesmakesthisanexcel
lentmaterialforfogmachines

DrMarchWeknowverylittleofthetoxicactionof
lindaneexceptthatitschiefpharmacologicalactionseems
tobeastimulationofthecentralnervoussystemBecause
ofitssimilaritytomesoinositolwhichisagrowthvitamin
certainworkershaveattemptedtoshowthatitsneurotoxic
actionisduetoaninterferencewithmetabolismofmeso

inositalDataatthepresenttimeisconflictinginthisre
spectalthoughithasdefinitelybeenshownthatcertain
yeastsaregrowthinhibitedbylindaneandthatinhibition
isreversedbytheadditionofmesoinositolIthasalsobeen
shownthattheinhibitionofpancreaticamylasebylindane
canbepreventedbytheadditionofmesoinositolThe
effectoflindaneoninsectssuchasmosquitolarvaehas
notbeenreversedbysimultaneousapplicationsofmeso
inositolWealsoknowverylittleofthefateoflindane
inthebodyCertaindifferencesbetweenlindaneandDDT
asconcernedwithstorageareworthmentioninghowever
thestorageoflindaneinthebodyfatismuchlessthanthat
ofDDTatthesamedietarylevelThebodystoragelevels
forlindaneareaboutthesameastheamountfedinthe
dietwhereaswithDDTthematerialcanbeconcentrated
andstoredinthebodyforexamplefeedingonepart
permillionthematerialisconcentratedtoaboutsixto
twentyeighttimesLindaneisrapidlymetabolizedand
completelydisappearsfromthebodyafteritisremoved
fromthedietTheonlydifferencebetweenlindaneand
DDTisthatsmallamountsoflindanearefoundinthe
braintissuewhileDDTisnotfoundthere

Lindaneissomewhatmoretoxicacutelytwotothree
timesthanDDTbasedontheaverageoralLD50dose
forlaboratoryanimalswhichis90to100milligramsper
kilogramforlindaneascomparedto250forDDTItis
alsosomewhatmoretoxicbyskinabsorptionFromasingle
dermaldosewithanoilysolutionthereisanLD50of
fiftymilligramsperkilogramascomparedwithmorethan
2800forDDTItisalsomoretoxicbymeansofmultiple
dosesTheestimatedinjuriousdoseformanisfifteen
gramsorabouthalfanounceorallyorthreegramsper
singledermaldosefromoilysolutionoroneortwograms
bymultipledoseChronicallyhoweverithasbeenfound
tobelesstoxicthanDDTThelowestfigureinpartsper
millioninthedietcausingclinicaleffectsorpathological
effectssuchasontheliverisfourhundredpartspermil
lionoflindaneandfivepartspermillionofDDTThe
lowestfigureindietforretardinggrowthorforgrowth
effectsareevenhigherbeingsixteenhundredpartsper
millionforlindaneandahundredpartspermillionfor
DDT
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MrGardnerLindanehasgreatstabilitytoheatandthe
materialwillvolatilizefromthesolidformtothevapor
andrevaporizeasasolidformwithoutanychangeinchem
icalcompositionoranylossintoxicityItisstableinwater
dilutionsitisstableinstronacidssulphuricacidand
onepointImightmentionbrieflyrelativetoitscompara
tivesafetyisthequantityusedforexamplewhereone
wouldusetenpoundsDDTperagivencontrolvaluethe
quantityoflindaneusedmightbeahalfpoundorapound
andconsideringthisdifferenceinquantityandinterpret
ingthisinrelationtotoxicityitshowsabetterpicturefor
toxicitybecauseofthereducedquantityLindanealsohas
ahighvolatilityratewhichisquiteimportantandde
pendingupontheconditionsunderwhichitisappliedthe
rateoflossbyvaporizationintheairrangesfromabout
28perdaytoabout25perdaysothatthetoxicity
factorisalsoimprovedbyitstransientnatureAJLeh
manChiefoftheDivisionofPharmacologyofFoodand
DrugAdministrationstatedthatlindaneisrapidlymeta
bolizedisnotaccumulatedinbodyfatandthatifDDT
hasachronictoxicityof1BHChasthetoxicityof1 and

lindane14Imerelymentionthatasaninterpretivepoint
oftoxicityInreferencetotheadvantagesanddisadvan
tagesoflindaneinrelationtoothermaterialsitshigher
costisprobablyitsgreatestdisadvantageOneofitsad
vantagesiseaseofformulationsafetyinuseandeasyuse
incitiesandpopulatedareasandaroundcropsandtrees
becauseofitstransientnaturelackofresidueandsafety
tohumansInreferencetotheprecautionthatshouldbe
takeninthehandlingoflindaneprobablythemostcom
moncauseofirritationwouldbethatfromthesolvents

usedinmakingtheemulsifiableliquidsThepurelindane
hasrelativelynoodorbutcausesanoseandthroatirrita
tionsomewhatofthesametypeasrotenoneTherehave
beennofatalaccidentsonrecordfromlindaneandits
troubleshavebeenprimarilysolventirritationSofaras
Iknowtherewillbeamplesuppliesoflindaneduring
1951Thesituationisalittletightbuttheprimaryshort
agesarenotlindanebutsolventsthecriticalsolvents
tomakethe20emulsifiableliquidsandalsotheplastic
linersforcontainersthatittakestoholdthematerialso
thatthechemicalitselfwillprobablybeavailableandthe
tightnessofsupplycurrentlyisonthespecialsolventand
theplasticlinersforcontainersThelattermayforceship
mentinglass

Thedifferenttypesofformulationsoflindaneare20
liquidscontainingapproximately166poundsoflindane
pergallonandalsoliquidformulationscontainingone
poundlindanepergallonInwettablepowdersthereis
20wettablepowderanddustcontaining1 11

and2lindaneThepriceofthematerialisroughly
around2500agallonforthe20liquidandabout
350on25wettablepowderLindaneisdistributedby
manydifferentcompaniesOnaworldwidebasislindane
ismanfufacturedbytwodifferentcompaniesinGermany
byonecompanyinEnglandandonecompanyinItalyIt
isusedextensivelyincentralAfricaonanimalsandalso
formosquitoesItisalsousedincentralEuropeandinthe
SouthAmericancountriesThevolumeofusageintherest
oftheworldisprobably25ofthevolumeusedinthe
UnitedStatesTheeaseofcompoundingoflindaneisone
ofitsimportantfeaturesitsstabilityandthefreedomfrom
odorinhandlingTheonlyproblemcurrentlyisthatof



solventsandcontainersandIbelievethatwithasmany
suppliersasthereareofthismaterialitshouldbeavailable
inamplequantity

DrTinkhamInthesummerof1949workingwith
adulticidespraysusingtheHoskinsandCaldwellSpray
ChamberIfoundlindaneatlessthat05actuallyacti
vitatedthegnatsAboutfifteenpercentofthepopulation
outlivedmytestexperiments

MrLemmonLindaneisoneofthenewermaterialsin

usageandwedonthavealltheanswersastoagricultural
usageToleranceshavenotasyetbeensetupItsanother
oneofthosematerialswaitingtheFoodandDrughearing
butthesmallerquantityusedaspointedoutbyMrGard
nerdoeshelpastoresiduesthatmaybeleftwhenitis
usedonvegetablesparticularlyWerestillsomewhatcon
cernedaboutthetastefactorBenzenehexachloridetaste

hasbeenoneoftheobjectionstoagriculturalusageand
lindaneseemstohaveconsiderablylessobnoxioustaste
butwerenotconvincedthatinallcasesithasnoeffect

uponthetasteorflavorinfactinsomecasesithasbeen
provedthatthereisthisdifficultyfromlindane

MrGeibThatcompletesthediscussiononlindane
sowewillcontinuewiththenextmaterialtoxapheneDon
MurrayManagerofDeltaMosquitoAbatementDistrict
hashadexperiencewiththeuseoftoxaphene

MrMurrayThisinsecticidehasbeenusedintheDelta
Districtayearandahalfnowandweexpectittobethe
mainoneduring1951Itisusedexclusivelyasalarvicide
Asaresidualsprayitispracticallyuselessbutasalarvi
cideforAedesnigromaculisunderourconditionsithas
beenexceedinglyeffectiveWevehadveryfewfailures
withitSomeofthefailuresduring1950apparentlywere
duetodifficultiesinformulationThematerialwasvery
unstablepartofthetimeandIunderstandthatthepresent
productsof1951areimprovedandcomparewiththe
1949materialwhichwasverystableAppparentlythere
isverylittleresidualactioninsprayinginthefieldWe
havefoundthatwecansprayapoolofwaterwherenigro
maculisoccurskillallthenigromaculisandwithinone
weekwewillhaveCulextarsalisbreedinginsignificant
numbersTherecertainlyisnopossibilityofusingitas
prehatchingtreatmentbecauseitdisappearssoquickly
Wehavefoundinsprayingequipmentthatitdoesnot
damagetherubbergasketsasdoesDDTformulationsIt
doesnotholdupverywellincontactwithmetalitbreaks
downapparentlyintoxicityandalsoinformulationso
wemixupenoughtolastforonlyoneortwodaysin
ourspraytanks

Sofarwehavenotseenanysignificantdevelopmentof
resistancetoitOneofthebiggestadvantagesoftoxaphene
inthelowerSanJoaquinValleyisthatitismoreeffective
athightemperatureswhenourtemperaturesreach100
andnigromaculisaredevelopingwithinthreeandahalf
tofourdayswewantsomethingthatworksfastand
toxapheneseemstobetops

DrMarchLikelindanethechiefpharmacologicalac
tionoftoxapheneseemstobeastimulationofthecentral
nervoussystem Weactuallyknowverylittleaboutits
neurotoxicacionduetothelackofasensitivemicroanaly
ticalmethodforthematerialWeknowverylittleofits
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secretioninmilkitsdepositionintissuesitsmetabolism
anddegradationoritseliminationandexcretion

Toxaphenelikelindaneisalsosomewhatinoretoxic
thanDDTacutelyTheoralLD50doseissixtymilli
gramsperkilogramItisalsomoretoxicbyskinabsorp
tionfromsolutionsasyoucanseefromthefiguresfor
singleormultipledosesTheestimateddangerousdosefor
manisfromtwotosevengramsorallyorsomewhatless
thanaquarterofanouncefortysixgramsforasingle
dermaldoseor24gramsformultipledermaldosesLike
lindanetoxicityistheoppositeasfaraschronictoxicityis
concernedbeingsomewhatlesstoxicthanDDT

MrBurnsideToxapheneisusedmoreextensivelyfor
mosquitolarvaecontrolhereinCaliforniathaninanyother
stateinthecountryInthesouthitismyunderstanding
thateffortsaredirectedtowardsadultmosquitocontrol
andtoxapheneisnotaswellsuitedforthisuseasother
chemicalsConcerningtheavailabilityoftoxaphenethe
USDepartmentofAgriculturehasestimatedthatabout
fortysevenmillionpoundsoftechnicaltoxaphenewillbe
neededinthiscountrythisyearHerculesPowderCom
panywillmakeeveryefforttomeetthisrequirementpro
videdsufficientchlorinecanbesecuredChlorineisat

presentinveryshortsupplyInthewesternareaweexpect
tohaveabouttwiceasmuchtechnicaltoxapheneavailable
thisyearascomparedtolastyearAspresenttoxaphene
ismadeinthiscountryonlyatBrunswickGeorgiaHow
everinthenearfutureweexpecttohaveaplantinoper
ationatHattiesbrgMississippiWealsohaveaplantin
LondonEnglandwhichsuppliessomeoftheforeign
demandToxapheneismadeinpartfromingredientsfound
insouthernpinestumps

Herculestoesnotformulatetoxapheneintofinished
productsThetechnicalmaterialissoldtootherinsecticidal
manufacturerswhoareinabetterpositiontoformulateit
andgetittotheultimateconsumerThepriceoftechnical
toxapheneis23cperpoundincarloadlotsfobBruns
wickGaToxapheneisformulatedintoemulsionsoil
solutionswettablepowdersanddustsInthisareaemul
sionsvaryinpricefrom360to640pergallondepend
ingontheamountoftoxaphenepergallonandthesup
plierTheseareconsumerpricesThe40wettablepow
derretailsforbetween28cand30cperpoundanda10
or20dustsellsfor12cand20cperpoundrespectively
Thelargestoutletfortoxapheneisforcontrolofcotton
insectsHoweverthroughcontinuousretheuseof
toxaphenehasbeenexpandedforinsectcontrolona
varietyofrowcropssuchaslimabeansonionssugar
beetsmushroomsornamentalstomatoesalfalfaetc

MrLemmonToxaphenegivesusaproblemasthereis
noadequateanalyticalmethodforthesmalleramounts
OneproblemthathasrecentlycometothefrontthatI
thinkmightbefacingallofyouisthattheFishandGame
Commissionisverymuchconcernedoverfishpoisoning
RecentlytherewasameetinginMarinCountywhereit
wasallegedthatfishwerebeingkilledbyrotenoneThat
immediatelybroughtupthewholeproblemoftheuseof
insecticidesthatmightbedangeroustofishandtoxaphene
isoneofthematerialstheyrelookingthehardestat
Wheretoxapheneisusedcarefulconsiderationshouldbe
giventopreventionofpoisioningofgamefishorthe
FishandGameCommissionwillbegreatlyinvolved



MrGeibWhatisthedosagerateoftoxaphenelethal
tofish

MrLemmonIhaventtheinformationwithregardto
itstoxiclimitsonfishTheFishandGameCommissionis

doingworkonthatandIhadhopedtohavethatinfor
mationbeforethismeetingThiswholeproblemhascome
uprathersuddenlyasaresultofrotenonespraysbeing
usedondairycattleforgrubcontrolInMarinCountythe
claimwasmadethatthespraywasallowedtoruninto
streamsFromthatallinsecticidesthenbecomesubjectto
questionbytheFishandGameCommissionwithparticul
aremphasisontoxapheneWewillgetthatinformation
forFishandGameassoonaswecanbutwehaventyet
gottendefiniteinformation

MrGeibIwouldliketoaskDonMurrayinwhatform
andatwhatratesofapplicationhesusingtoxaphenein
larvicides

DrMurrayWeareusingonly50emulsifiablema
terialYoucanbuyitat40orevnat60 Webreak

thatdowntoapproximately3Withairplaneapplica
tionsweapplythatataboutonegallontotheacreBy
handapplicationsthesamematerialgoesoutatapproxi
matelytwogallonsperacreGenerallyweget100con
trolunlessthevegetationisratherheavyinwhichcasewe
uptheratetoperhapsfourgallonsperacreWedonotget
averygoodpupalkillwithtoxaphene

MrGeibWewillnowgotothenextmaterialaldrin
ApparentlyDrMetcalfhasnocommentsinregardtothe
chemicalstructureofthiscompoundThereforeGordon
Smithwillcommentontheuseofaldrinasamosquito
larvicide

MrGordonSmithAldrinisarelativelynewmaterial
andwedonthavetoomuchfieldexperiencewithit

InthelaboratoryscreeningworkonfourthinstarAedes
nigromaculislarvaetheoxicityofaldrinwasaprroximate
lyfivetimesthatofDDTWeputthematerialinthe
fieldonthatbasisusingonlyemulsibleconcentratesThe
firstattemptsinfieldworkwereintherangeof005
poundtotheacreappliedattherateoftengallons
peracrebysprayTheresultsonthewholewerethatthe
abovedosageresultedinfewfailuresevenunderadverse
conditionsLaterweputthematerialonwithfivespray
rigsoperatingontheroutinecontrolprogramsatrates
from0075to0083poundstotheacreoveraperiodof
aboutamonthandahalfintheheavypartoftheseason
JulyAugustThematerialwasexcellentinthefield
Wehadonlyonefailureinairplaneapplications6n very

heavyBermudagrassinwaterThematerialhasnoappar
enteffectsonthesprayrigsWedidhavesomecomplaints
fromthemenbecauseoftheodorwhichweattributeto
impuritiesinthealdrinitselfItisproducednowasa60
aldrinequivalentwith40ofimpuritiesTherewere
somecomplaintsofheadachesWewerenotsurewhether
thatwaspsychologicorotherwiseThematerialhasavery
shortresiduallifewhichwefeeltobeofvalueinourwork
particularlywherelarvicidingapplicationsmustbemade
overforagecrops

MrStageThereisverylittleknownaboutthetoxicity
ofaldrintocattleBabycalveshavebeenmildlyaffected
bysprayscontaining025concentrationHerefordcattle
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fed25partspermillionofaldrinineveryitemoftheir
feedhaveshownthat39partspermillionwererecovered
inthefattwentyeightdaysafterfeedingand78partsper
millioninthefatafterfiftysixdaysSheepfedthesame
dietshowed28partspermilliononthetwentlyeighth
dayoffeedingand78partspermilliononthefiftysixth
dayoffeeding

MrCoeOntheavailabilityofaldrinthesupplyin
1950wasabout2800000poundsItwasusedratherex
tensivelyinthecottonareasandalsoforgrasshoppercon
trolWefeelthattherewillbeamplesuppliesforallthe
mosquitoworkthatmightbecontemplatedthisyearOn
formulationsaldrinisbeingputoutinemulsifiableconcen
trateat2poundspergallon25wettablepowder25
industTheemulsifiableconcentratesinpricewillbeone
gallon775infivegalloncontainers750thirtygallon
containers735fiftyfivegalloncontainers730These
willbepackedinreturnabledrumsDustsellsatabout
13cperpoundSome25000000poundsof2dust
wereputonthesoutherncottonareaslastyearForgrass
hopperstwoouncesofactualchemicalperacrewasused
veryextensivelyasspraysorthreeouncesinthedustform
peracreUsingbaitsforgrasshoppercontroltwoounces
perhundredpoundsofbranatfivetotenpoundstothe
acregaveexcellentcontrolOnthesoilpestsfromtwoto
fivepoundsofactualchemicalperacrehasgivenexcellent
controlonwirewormsandseedcornmaggots

MrLemmonAldrinandproductscontainingithave
beenacceptedforregistrationforcottongrasshoppers
andotheruseswhichareexperimentalTheresbeenno
toleranceyetsetupthematerialbeinganotheroneof
thoseawaitingtheoutcomeoftheFoodandDrughear
ingsItisanotherofthosematerialsthatneedstobeused
withcare

MrGeibMrRobinsonwantstoknowiftheresdata

availableontheeffectsoftemperatureuponaldrin

MrCoeOurinformationindicatesthatthetoxicityis
aboutequalatvariousrangesoftemperatureTheproduct
isverystableineitheralkalineormildacidwatersandit
canbeusedinsaltwaterwithoutdifficultyTheproduct
putoutlastyearcontained60availablealdrinand404
impuritiesOurplantisbeingremadeforthemanufacture
ofthepurecrystallineproductwhichcanbemuchmore
easilyhandledandshippedinordinarycontainersThis
productshouldbeavailablesometimeinthemidspring
Execptfordifficultiesasprocurementofessentialequip
mentweshouldhavetheplantinoperationveryshortly

MrGeibWewillgoontothenextcompounddiel
drin

DrMetcalfDieldriniscloselyrelatedtoaldrinIt
merelyhasoneoxygenatomaddedtothecompoundaldrin
Theresultofthischangeisveryprofoundhoweverand
producesacompoundwhichhasextremestabilityNextto
DDTithasthemostresidualeffectofallorganicinsecti
cides

MrGordonSmithWescreeneditinthelaboratory
andgotapproximatelythesametoxicitytomosquitolarvae
asaldrinbutduetotheresidualqualitiesinthematerial
wedidnotputitinthefield



MrRaleyIn1949wehadtwofieldunitsusingdiel
drinforlarvicidingItlookedexceptionallygoodInfact
wethoughtwehadfoundsomethingtotaketheplaceof
DDTatafairpriceWecontinuedthatworkin1950with
onlyoneunitnotknowingtoomuchaboutthematerialat
thattimeUnfortunatelyintheearlypartof1950diel
drinbrokedowninfielduseOneweekitlookedexcel
lentthenextweekapparentlyaresistancehaddeveloped
andweachievednoeffectivecontrolwithdiedrinatthat
timeinthatarea

MrGeibMrGjullinorMrLindquisthaveyouany
thingtocontributeondieldrininyourexperienceswithit
asamosquitoinsecticide

MrGjullinNothinginthefield

MrGeibHowaboutthelaboratory

MrGjullinItlooksverygood

MrStageTheuseofdieldrinonlivestockhasnot
beenestablishedbutwedohavemoreinformationonit
thanwehaveonaldrinItisverytoxictobabycalvesat
025concentrationandtocattleat20r sheepandgoats
at3 andhogsat4 Itisnotsafewhenitisused

repeatedlyCattlesprayedthreetimesattwoweekinter
valswith05materialshowedclinicalsymptomsofpoi
soningItisstoredinthefatofcattlesprayedwithitand
twosprayingsof025atthreeweekintervalsproduced
17ppminthefatthreeweeksafterthesecondspraying
YoungHerefordcattlefed25ppmdieldrinineveryitem
offeedshowed59ppminthefatonthetwentyeighth
dayoffeedingand745ppminthefatonthefiftysixth
dayoffeedingSheepfedthesamedietshowed34ppm
Itisexcretedinmilkanddairycowswith05spray
showedamaximumof7ppminthemilkonthethirdday
afterspraying

MrCoeWehopetohavesomelimitedstocksofdiel
drinforexperimentaluseaboutMay1Theproductwas
manufacturedonapilotplantoperationlastyearSome
sixtyfivethousandacresweresprayedordustedinthe
cottonareainthesouthforthecontrolofcottoninsects

Wehopetohaveamplesuppliesforuseonexperimental
workouthere

Thecompoundisformulatedin11 poundsofactual
chemicalpergallonofemulsifiableconcentrateinto25
wettablepowdersand11 and2dustsOnemulsifi
ableconcentratetothemosquitocontrolgroupstheprice
in1poundcanswillbe945pergalloninfivegallon
containers920thirtygalloncontainers905infifty
fivegalloncontainers900Wettablepowderpriceshave
notbeenestablishedThe15dustwillprobablycom
parewith212aldrindustinpriceImightsuggestthat
withTedRaleysexperienceitsjustpossiblethatthere
maybesomefaultwiththeparticularformulationWe
dontknowwhetheritcoulddeveloparesistanceinthat
brieftimeIfanyproductisappliedatsublethaldosages
resistancecouldbeexpectedwithanymaterialInArkan
sasinthericefieldstheresbeensomeexperimentaluseon
thecontrolofvariouspestsandmosquitoesat005andat
01poundsperacreIncottonatfifteenhundredthsofa
poundperacredieldringivesexcellentcontrolonquitea
groupofinsectsOngrasshoppersoneounceperacre
waseffectiveOnsoilpestsonetothreepoundsperacre
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seemedtogiveanexcellentcontrolforvarioussoilpests
suchaswirewormseedcornmaggotsandcertainother
formsoflifeinthesoil

MrLemmonDieldrinisnotyetacceptedforregistra
tioninthisstateforgeneralsalealthoughithasbeenfor
experimentaluseAtthepresenttimeasfaraswerecon
cerneditisalmostreadyforacceptanceforcottonOneof
thethingsthatwerestillawaitingisasuitableanalytical
methodforthesmallquantitiesintheresiduerangeIts
residualactionasmentionedpreviouslyheremaybea
particularproblemastousageonafoodproductThat
maybesomewhatoffsetdependinguponwhatevertoler
ancetheFoodandDrugAdministrationdecidesuponand
thesmallamountsthatwillbeusedapparentlyforcontrol
mayreducetheresidueproblemsbutthatmaybeoffset
bythelongresiduallifeofthematerialWerestillwait
ingfortheinformationfromthemanufacturerbefore
registrationcanbeaccepted

MrGeibIwouldliketoaskTedRaleyifhehasan
explanationastowhatmighthavehappenedwithhisap
plicationsDoyouthinkitwasabreakdownofyouremul
sifiablematerial

MrRaleyWehavenoreasontobelievethatbecause
thesamematerialusedinotherareaswhereithadnotbeen

usedbeforegavethesameresultsastheinitialsprayhad
given

MrGeibIhaveanotherquestionAtwhatratesofap
plicationsinusingdieldrindidyouobserveresidualaction

MrRaleyTheresidualwasverygoodinfactsogood
thatwewerealittlefrightenedusingitinpastureareas
Thatwaswhywedroppedbacktoonlyoneunitinthe
secondyearuntilwecouldgetmoreinformationonthe
applicationratefordieldrinWewereatthattimecom
paringdieldrinagainstlindaneapplyingdieldrinatthe
rateof006poundsperacreinanaqueousemulsionspray

MrGeibHowlongdidyoufeelthatyouobtainedres
idualactionwhenyoufirstbeganusingit

MrRaleyInsuitablelocationswehadnoreinfestation
andnoappearanceoflarvaeforthreemonthsafterthe
firstapplication

MrGeibMrCoewhateffectwillsaltwaterhave
uponthiscompound

MrCoeItshouldbecompletelystableinsaltwaterand
underalkalineconditionsaswellIthasntbrokendown

underanyalkalineconditionencountered

MrGeibThenitslongresidualactionshouldmakeit
aneffectivematerialforcontrolinsaltmarshes

MrCoeIthinkitwouldbeverydesirableonsaltmar
shesandweanticipateconsiderableuseinthoseareasOn
apasturageareayoumightwishtoobservesomeprecau
tioninthematterofanyresiduesongrasses

DrTinkbamWhenweuseanychlorinatedhydrocar
boningreatdilutionsuchas006poundsperacreweare
runningachanceonbuildinguparesistantstrainofmos
quitoesInanypopulationtherearesomeweakmembers
andsomeveryresistantmembersoraswesaythesur



vivalofthefittest accordingtothestatisticiansabout
67ofapopulationiswhatmightbecalledthenormal
Ateachendofthepopulationcurveyouhavethestrong
membersandtheweakmembersandwhenyougetdown
togreatdilutionsyoualwaysrunthatdangerthatthese
extraresistantmembersofthepopulationmaynotbe
killedandwillsurvivetoproducenewgenerationsofa
resistantstrainThisIhaveobservedonDDTDDDtoxa
pheneandotherchlorinatedhydrocarbons

MrGeibWecannowgoontothenextcompound
heptachlor

DrMarchIthinktheonlycommentnecessaryisthat
thisparticularmaterialheptachloristhemosttoxicingre
dientnexttotechnicalchlordanwhichiscloselyrelated
toit

MrGeibMrEdSmithMercedMosquitoAbatement
Districtwillreportontheuseofheptachlor

MrEASmithWeobtainedasampleofheptachlor
lateintheseasonandhadopportunitytotestitonlyon
AedesnigromaculisinpasturesOnonetestweobtained
about50killwithanapplicationrateof002poundto
theacreondoublingthatto004poundperacrewejum
pedituptoabout85killTheonlyotherdataIhave
isthatGordonSmithtellsmetheyobtained100killwith
0075poundstotheacreandthatwasonbothAedesand
CulexmosquitoesIfanyotherdistrictshavehadanop
portunitytotestitIwouldbeverymuchinterestedinhear
ingthisresults

MrGordonSmithImightaddthatinourworkwe
hadverylittlematerialanditwasratherahurriedtrial
butitisinterestingtonotethatontwoapplicaionsofpol
lutedwatersatsewerfarmswherewewouldntexpect
goodresultswithtoxapheneorDDTwedidgetgoodkills
withheptachlor

MrStageAgainwehaveverylittleinformationonthe
toxicityofheptachlortoanimalsWefedacalfwith
heptachlor7030emulsioninternallyandonthe25mgkg
wieghtbasisthecalfwasdefinitelyaffectedanddied
Twocalvesweretreatedona15mgkgbasisandwere
notaffectedLaterthreecalvesweresprayedwith1
emulsionofthesetwodiedandonerecovered

MrWeldonIcontactedmostofthemosquitoabate
mentdistrictsinCaliforniathisyearandmanytimes
promisedthemheptachlorbutthematerialwasnever
receivedThereasonwasourpilotplantwasshutforen
largingWehavenowdoubleditscapacityandwenow
hopetohaveenoughheptachlorforeveryonewhowould
liketorunsometrialswithitDuetoourinabilitysofar
toobtaincertainpumpsthatweneedwereunabletoget
ourcommercialplantinproductionandsowillhaveto
dependentirelyonourpilotplantforthisyearWereplan
ningaveryintensifiedexperimentalprogramthisyear
andhopethatwewillbeabletohavesomemoredatafor
youalittlelaterHeptachlorismorevolatilethanchlordan
thereforewedontexpectitwillhaveaslongaresidual
actionaschlordanInthewayofstabilityofformulations
wehaveonereportononeofthesamplesthatwassent
tothewestbyourlaboratoryOneofthecommercialcom
paniesransomestabilitytestsonthisformulationand
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emulsifiableconcentrateandtheymadethestatementthat
itisthemoststableproducttheyhadseenafterdilutionin
water

Formulationswillbein25wettablepowders25
emulsifiableconcentrates5dustand21dustThere
isnopriceasyetbutthepricewillbecompetitivewith
comparableproducts

MrLemmonAsthepreviousspeakershaveindicated
theinformationhasnotyetbeendevelopedtothepoint
thatregistrationcanbeissuedandnoregistrationhasbeen
issuedforheptachlororanyproductscontainingitWell
needfulldataforthisnewmaterialbeforewecanissue

registrationItwillbeuptothecompanytosubmitthe
informationwhenitsubmitsitsapplicationforregistration

MrGeibWouldyouhaveanyadviceformosquito
abatementdistrictsusingmaterialofthistypeontrialbasis

MrLemmonWithanynewmaterialyoushouldsecure
fullinformationfromthecompanyalongwithasample
whatprecautionsyoushouldtakeandyoushouldfollow
theseprecautionsbecausethemanufacturersareinthebest
positiontoknowwhatprecautionshouldbetakenwith
thematerial

MrGeibWepurposelyputheptachlorontheprogram
realizingthatnottoomuchisknownaboutitSeveralof
thememberdistrictsareinterestedinitsowethoughtwed
atleastgivethemwhatwedoknowatthepresenttime

Wellgotothenextcompoundandyoullnotethatso
farwevebeeninthegroupknownasthechlorinatedhy
drocarbonsThisnextmaterialisthefirstvariationfrom

thatgroupandwegointothephosphategroupwith
parathion

DrMarchParathionisOODiethylOpnitrophenyl
thiophosphateItisadarkbrownliquidveryslightly
solubleinwaterandslightlysolubleinkeroseneand
miscibleinalcoholacetoneandxylene

MrGeibMrGjullinoftheBureauofEntomology
andPlantQuarantineofCorvalliswilltellussomething
abouttheuseofparathionformosquitocontrol

MrGjullinParathionhasntbeenusedformosquito
controlexceptinanexperimentalwayLaboratorytests
indicatethatthismaterialisconsiderablymoretoxicthan
DDTtoseveralspeciesofmosquitolarvaeHoweverMr
Deonierinunpublishedinformationonsmallplotfield
testsfoundthatparathionandDDTwereaboutequally
effectiveagainstAnopheleslarvaeMrFlunoalsofrom
thatlaboratoryfoundthatparathionwasonlyslightlymore
effectivethanDDTagainstAedestaeniorhyncuslarvaein
smallplotfieldtestsinwhichthematerialwasappliedin
emulsionformIntryingtoestimatethepotentitaluseof
parathioninmosquitonccntrolthetoxicityofthematerial
tomanandanimalsisprobablytheprimaryconsideration
TheAmericanCyanimidCompanyhasputoutahandbook
onthismaterialinwhichtheyrecommendthatallpersons
workingwithitshoulduserubberglovesrespiratorsand
changetheirclothesimmediatelyafterworkingwithit
Italsorecommendsthatalllivestockintheareastobe

sprayedordustedshouldberemovedandthatparticular
careshouldbetakentoavoidwinddriftontoadjacent
areasWhenyouconsideralltheselimitationsitsdoubt



fulthatparathionwouldhaveverymuchofafutureasa
sprayordustinmosquitocontrolworkunlessitshould
provetobeparticularlyeffectiveagainstsomespeciesthat
areresistanttootherinsecticidesHoweverMrGeibhas
suggestedthatitmaybepracticaltomixthismaterialdir
ectlywithirrigationwaterbeforeitflowsintothepastures
orfieldsThemethodthathehasinmindIthinkisone
heusedbeforeanditconsistsofadrumofthematerial
withatubeleadingintothewaterthematerialisapplied
onapartspermilliondilutionbasisandbythismethod
youhaveverylittledangerfromtoxicitytomanoranimals

MrGelbWevegivenconsiderablethoughtandsome
worktothepossibilityofdevelopingamechanicalappli
catorwhichwouldapplygivenconcentrationsingivenvol
umesofwaterhopingthatwemaybeinapositionif
andwhenweencounterahighdegreeofresistancetochlor
inatedhydrocarbonstosubstituteparathion

DrMarchWeprobablyunderstandmoreofthetoxic
actionofparathionthananyoftheotherinsecticidesun
derdiscussiontodayInvestigationhasshownthatitsprin
cipaltoxicactionistheinhibitionoftheenzymecholin
esteraseThisenzymecholinesteraseisconcernedwiththe
transmissionandmediationofnerveimpulsesacrossnerve
synapsesanditsinhibitionresultsintheblockingofre
coveryofnervoustissueandinexcessivespontaneousner
vousactivityOneofthefeaturesofparathionpoisoning
whichIthinkisworthmentioningistheslowreturnof
cholinesteraselevelstonormalfollowinginhibitionPara
thioninhibitstheenzymeirreversiblyandrecoverytonor
maldependsuponformationofnewenzymeThisisat
therateofonlyafewpercentofnormalperdayinthe
caseofredbloodcellcholinesteraseitmaytakeaslongas
twomonthstoregeneratetheenzymetonormallevelsWe
knowverylittleofthefateofparathioninthebodyWe
knowthatitisnotstoredasDDTisorconcentratedbut
itisapparentlymetabolizedveryrapidlyandisexcreted
asunknownmetabolistsintheurine

ParathionismanytimesmoretoxicthanDDTwithan
oralLD50ofthreetofourmgkgascomparedwith150
forDDTItdiffersfromsomeoftheothermaterialsunder
discussioninthatitisreadilyabsorbedthroughtheskin
notonlyfromoilysolutionsbutalsofromthetechnical
materialandfromdustswheremostoftheothermaterials
wediscussedthismorningarenotparticularlyhazardousas
technicalproductsTheestimateddangerousdoseforman
isrelativelylowcomparedtotheotherbeingontheorder
of1220mgorallyoraverysmallfractionofagramBy
skinabsorptionitis3gramspersingledoseor300milli
gramsformultipledosesChronicallyhoweverparathion
canbeconsideredasmuchlesstoxicespeciallyinthelight
ofitsveryhighacutetoxicity

MrGardnerThestatusofproductionofparathionin
theUnitedStatesisIbeliveinamplesupplyfor1951I
assumethatthemajorproducerAmericanCyanimidsup
portedbyMonsantoandtwoothercompaniesproducingthe
materialwillbecapableoftakingcareof311thenational
demandforthismaterialParathionisalsoexportedfrom
thiscountryTheprincipalforeigncountryproduceris
GermanywithEnglandhavingtwoplantsinproduction
andIbelieveinFrancetheyhavesomeminorproduction
sothattheworldproductionofparathionisquitesubstan
tial
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Inrespecttoformulationofparathionthemostcom
monformulationisthe25wettablepowderthatis25
parathionand75ofanabsorbentclayItisalsomade
ina15cowettablepowderandinadditiontothatitis
madeasa25emulsifiableliquidTheemulsifiableliquid
containstwoponudsofactualparathionpergallonIn
Europethetypicalformulationsaredifferentthaninthe
UnitedStatesinthatinGermanyandseveralothermid
continentcountriestheyuse15liquidformulationor
85moregenerallythananythingelseWettablepowders
arehardlyusedatallTheyusedifferenttypesofformula
tionswhicharedesignedtopreventskinpenetrationIn
Francetheyusetheliquidtypebutcontaining15Its
interestingtonotethatalsoinGermanythatattheendof
WorldWarIIparathionwasthematerialusedtocontrol
bedbugsandotherhouseholdpeststocleanupthecoun
tryaftertheravagesofwarsothatthishighlytoxicchemi
calwasusedsafelyinthehabitationsofpeoplegenerally
throughoutthecountry

Thepricesvaryon2powdersfrom100to140
perpoundThoseofyouwhoareworkingwithparathion
shouldreadtheprecautionscarefullycontactyourlocal
doctororemergencyhospitalandbesurehehasemergency
treatmentinformationandalsotogooveritwithyour
mensothattheyknowexactlywhattodoincaseofany
accidentAlsoconsiderthestorageroomforthismaterial
anddonotsetuparoomsuchasagalvanizedshedthats
tightwheretherewillbewettablepowderandchancesfor
thematerialtovaporizeandgetahighconcentrationwhere
peopleareworkingpackagingmaterialsIfyouregetting
liquidmaterialbecarefulofyourhandlingofempty
drumsandemptydrumdisposalImconfidentthatpara
thionisoneofthemosteffectiveinsecticidetoolsinour
handsandifanedshoulddevelopforahighlytoxicagent
withacomparativelyshortresiduallifethatithashigh
versatilityagainstmanydifferentinsects

MrLemmonThereareagreatmanyproductscon
tainingparathionregisteredforsaleinthisstateanditis
ratherwidelyusedinagricultureItisclassifiedunderthe
lawasaninjuriousmaterialandassuchcanbeusedonly
underapermitfromtheAgriculturalCommissionerofthe
CountyinwhichitistobeusedPerhapsIshouldexplain
alittleaboutinjuriousmaterialregulationsIn1949the
LegislatureaddedSection1080totheAgriculturalCode
requiringtheDirectorofAgriculturetomakeaninvestiga
tionwithregardtoinjuriouseconomicpoisonsanddeter
minewhatprecautionsorwhatparticularhandlingshould
berequiredinordertoprotectthoseusingthematerialsas
wellastheirneighborsHearingswereheldasaresultof
thisnewprovisionoflawrulesandregulationswereset
upandthehearingswereratherprolongedOnesession
wasinSacramentoandanotheroneinLosAngelesAs
anoutcomeoftheclassificationofparathionandcertain
othermaterialsasinjuriousmaterialsthelawrequired
thattheycanbeusedonlywhenapermitissecuredfrom
theAgriculturalCommissioneroftheCountyinwhichit
istobeusedThepurposeofthisistomakeeveryuseof
parathionamatterofrecordIntentisnottoprohibitor
preventtheusebuttoletussayencourageintelligentuse
wherethereisadequateunderstandingoftheprecautions
thatshouldbefollowedItisrecognizedasavaluabletool
butalsoanextremelyhazardousoneItisnotregistered
foruseinoraroundhouseholdsandpermitswouldnotbe



issuedforsuchusageThereappearstoberatheralow
residueproblemitseemstodissipateinthecourseoftwo
tothreeweekswhenappliedaccordingtothenormaldos
agesnecessaryforagriculturalpestcontrolTolerancehas
notyetbeensetalthoughonthebasisofpharmacological
informationthatwehaveseenfortheUSFoodand

DrugAdministrationwevebeenoperatingonthebasisof
2partspermillionWevenothadanyseizuresofproduce
inourinspectionprogramsbecausethoseusingparathion
realizetheymustallowbetweentwoweeksoramonth
betweenthelastapplicationandharvestThisallowsthe
materialtodissipateandleavesnoresidueproblematall
Withproperhandlingthereshouldbenosprayresidue
presentbutitmaydevelopthatareasonabletolerance
wouldbetwopartspermillionbutwerestillwaitingthe
outcomeofFoodandDrughearingsbeforeestablishing
statetolerance

Idliketoemphasizeifanyofyouareconsideringusing
itevenexperimentallyyoushouldseeyourAgricultural
Commissionersecureapermitandmakeitamatterof
recordsothattherecanbenoquestionsbutwhatyouhave
fullprotectioninhavingcompliedwiththelawincasean
accidentofsometypedidoccur

MrRaleyFromobservationsofcottonfieldswhere
parathiondustswereusedwithbothpreinspectionand
postinspectionsurveysweobservednochangeinthe
larvalmosquitopopulationwithinthosecottonfields
Butitwasadustmaterialusedforcottoninsectsonly

MrLemmonWhereyouaremakinginspectionswhen
parathionisbeingappliedbyaircraftdontgetoutand
stayinthedustMakeyourinspectionsseveraldaysafter
applicationnotduringtheapplication

MrGeibAnyfurthercommentsTimeisgettingshort
ifweregoingtocovertheinsecticideslistedontheSym
posiumIsuggestthatwemovealongasrapidlyaswe
canNextonthescheduleislethaneIthasbeenusedbya
numberofdistrictsexperimentallybutnotextensivelyac
cordingtomyunderstandingMrPortmanhashadcon
siderableexperiencewiththeuseoflethane

MrPortmanApparentlyanumberofthedistrictshave
usedlethaneandsomehaveuseditbecauseitwasavailable
onagivebasislastyearfromsurpluswarmaterialI
contactedseveralotherdistrictstoseewhattheirreaction
wastoitandtheirideasinregardtoitaresomewhatdif
ferentfrommine

Larviciding

SutterYubaMosquitoAbatementDistricthasusedle
thaneinconjunctionwithlightkeroseneinbackpumps
andfounditveryeffectiveespeciallyonpupaeNoevalu
ationhasbeenmadetodeterminewhetherornottheeth

anewasentirelyresponsibleorwhetherthelightkerosene
wasresponsibleinpartforthekillobtained

TheOrovilleMosquitoAbatementDistrictusedsurplus
10lethaneinlightkeroseneasalarvicideandfoundit
veryeffective

TheButteCountyMosquitoAbatementDistricthasused
aDDToillarvicidecontaining1clethanefortwosea
sonsappliedattherateof001gallonlethaneperacre
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ThisDDToillethanelarvicideresultedinarapidkillof
larvaeoftenwithin15minutesandahighpupaekill
withinahalfhourwhereasthekillbytheDDTwateroil
emulsionwithoutlethanegaveamuchslowerlarvaekill
andanincompleteorpoorkillofpupaeLethaneusedin
aDDTemulsibleoillarvicidecontaining2lethaneona
sewerditchgaveagoodkillonlarvaeandpupaewhichwas
notobtainedbyotherformulationsnotcontaininglethane
Anoilbaseplaneaerosollarvicidespraycontaininglethane
wasappliedtoricefieldsin1949Tlxapplicationrateof
016poundsDDTAcand0004gallonlethaneperacre
gaveanexcellentkillAnoilbaseplanelarvicidespray
containinglethanewasappliedtoaricefieldin1950The
applicationratewas022poundsofDDTAcand00055
gallonlethaneperacreThisgaveagoodkillexceptin
densericewherethekillofculicinelarvaewasnottoo

goodTheconcentrationoflethanewasdoubledto0011
gallonperacreandagoodkillofbothanaphelineandculi
cinelarvaewasobtainedindenserice

Aerosoling
SolanoCountyMosquitoAbatementDistricthasnever

hadanyindicationofanykillusinglethaneastheonly
toxicantinaerosolingIthasanirritanteffectontheadult
mosquitoesLethaneisusedattherateof12inanaero
solformulationcontaining08poundsofDDTpergallon

TheSutter YubaMosquitonAbatementDistricthas
added1lethanetoanaerosolformulationwhichcon
tains066poundsofDDTpergallonandbelivesitactsas
anirritantintheaerosolandstirstheadultupenoughto
causeittomovearoundandgetagreaterexposuretothe
DDTTheydoubtthatthekillingpoweroftheiraerosol
formulationisimprovedenoughby1lethanetojustify
thecost

TheButteCountyMosquitoAbatementDistricthasfor
twoyearsusedanaerosolformulationcontaining08
poundsofDDTpergallonand2lethaneThisformu
lationhasprovedtobeverysatisfactoryThelethaneac
tivatestheadultmosquitoesandmakestheaerosolmore
effective

Miscellaneous

Theuseofa10lethaneinlightkerosenespraycon
taining04poundsofDDTpergallonforresidualspray
ingshowedthatthelethaneactivatedandkilledtheadults
whichwererestingintheplacessprayed

Wehavesomeofthissurplus10lethaneandlight
keroseneandweuseditinaresidualsprayprogramthis
lastfallWeadded04poundsofDDTpergallonandwe
useditinsteadofDieseloillikewehadformerlyusedin
ourresidualsprayformulationsThemenhaveconstantly
reportedthatwhentheyuselethaneitreallyactivitatesthe
adultsandkillsthemandtheygetagoodknockdown

MrGeibMrWamplerreportsthatlethanehasbeen
usedextensivelyinaerosolsandisconsideredtoberela
tivelynontoxicinthatformAnyothercomments

MrStageIhaveseentheconcentratedmaterialplaced
onthecombofachickenanditkilledthechickenwithina

veryshorttimebutIalsoknowthattheNavyhasuseda
10tlethanesprayasaspacesprayforseveralyearsHow
evertheArmytookitoffitssupplylistTheNavyisnow
usingIbelieve5jlethaneand3DDTspacespray



MrWamplerThereareveryfewcommentstomakeon
thelethanesbecauseyouareundoubtedlyfamiliarwith
themFormanyyearsitwasoneofthefirstcompoundsto
besynthesizedcommerciallyandhsedinwidescale
operations

Astothesupplyofthematerialsthereshouldbecom
parativelyspeakingafairlygoodsupplyfornextyearbe
causetheintermediatesinvolvedarenotintightsupplylike
someoftheintermediatesforchlorinatedhydrocarbons

Thelethaneshaveinthepastbeenusedextensivelyin
flyspraysandthentheydecreasedontheadventofthe
chlorinatedcompoundsnowthatresistanceisappearing
theyareagainbeinggivenattentionbecauseoftheirap
parenteffectonresistantinsectsasacontactinsecticide
Therearethreeformulationsavailablelethane384lethane
specialandlethane60cotainingvariousamountsofthe
activeingredientsinslightlydifferenceformulationsThe
priceoflethane384variesfrom450to500pergallon
whilethespecialandthelethane60aresomewhatcheaper
thanthat

MrLemrnonThesesparyscontaininglethaneproducts
havebeenonthemarketforagoodmanyyearsandthere
seemstobenoparticularprobleminvolvedwiththeir
usage

MrGeibThereareanumberofindividualswhoare
interestedinchlordanandthatisnextonourlist

DrMarchTechnicalchlordanliketoxapheneisamix
tureofvariouscompoundscolselyrelatedcomprisingfrom
60to75purechlordanwhichcontains8atomsof
chlorineTheassociatedcomponetscontainfrom6to9
atomsofchlorineTechnicalchlordanisabrownviscous

liquidveryeasilysolubleinmostorganicsolventsand
insolubleinwater

MrLindquist Asamosquitolarvacidechlordanhasnot
enjoyedparticularlywideusageThereasonforthatmaybe
thatitcamealongshortlyafterDDTandpeoplewereso
enamouredwiththattoxicantthattheydidntgivetoo
muchattentiontochlordanThiscompoundisnotaseffec
tiveasDDTandseveralothersasamosquitolarvicidebut
tiveasDDTandseveralothersasamosquitolarvicidebut
severalthingsinitsfavorIthasafumigatoryactionand
itiswellknownthatifitisappliedinratherheavydosages
inenclosedareastheinsectsarekilledbyfumigatoryac
tionaswellasbycontactIamnotfamiliarwithwhats
beendonewiththismaterialinanophelinecontrolinvari
ouspartsoftheworldbutitshouldbeconsideredbecause
ofthisfumigantpropertyAstothepotentialusesofchlor
danIdonthaveanythingtoofferIfitgetsdownreal
lowinpriceitmayhavepossibilitiesinspecializeduses

MrStageChlordanisrelativelysafeinsecticidetouse
fromthestandpointofacutetoxicityMostfarmanimals
exceptyoungcalvescanwithstand20spraysanddips
BabyJerseycavesthatareoneortwoesoldhowever
caneasilybekilledbyaspraycontainingonlyonepercent
Chlordanisnotsosafeasachronicpoisonadultcattle
canwithstandoneortwo2etreatmentsattwoweekin
tervalsbutarekilledwiththreesuchapplicationsThis
genreallyappearstobethecasewithallotherfarmanimals
Itsasafeinsecticidetouseondogsaslongasitisusedat
therecommendeddosageAmericanpestcontroloperators

93

haveusedlargeamountsofthismaterialinhomesbut
whenitissousedwerecommendthatitbeusedasspot
treatmentsItisaparticularlygoodinsectideagainstants
cockroachesandspiders

MrWeldonIhaveonelarvicideroprtbyDrWV
KingOrlandoFloridaheusedaonehundredthofone
percentchlordanandgotaninetypercentkillwithinforty
eighthoursThatstheonlyreportthatIhaveonchlordan
asalarvicide

MrLindquistmentionedthatifthepriceofchlrodan
gotinalowenoughrangetheremightbesomeuseforit
asamosquitocideWerealizeverywellthatthehighprice
ofchlordaninthepasthascausedmanyofyoutoshyaway
fromevenitspossibilitiesHoweverbynotraisingour
pricesinthepastyearweregraduallygettinginline

Theavailabilityofchlordanhoweverissomethingelse
ImtoldthatthedemandoftheFederalGovernmentfor
chlordanforuseinthearmedforcesthelasthalfofthis

monthandAprilisgoingtobeveryheavythereforethe
supplyisgoingtobesmallinAprilandthefirstpartof
MayHoweverduringthelatterpartofMayandJune
thedemandwilleaseoffandanabundantsupplywillbe
availableafterthattimeChlordanisveryeasytoformu
lateItcanbeformulatedintoalmostanytypeofformula
tionyouwantProbablythemostavailableformulationsare
2and3inkeroseneandaneightpoundorafour
poundemulsifiableconcentratealso40or50wettable
powdersand5and10dust

MrLemmonTherehavebeenmayproductsregistered
containingchlordanOneoftheinterestingthingsweno
ticeinourregistrationofeconomicpoisonsisthatappar
entlytheincreaseinnewproductssomewhatfollowsthe
styleofwomensdressesWhenanewthingcomesouton
themarketeverybodywantstoregisteraproductcontain
ingitthenprettysoontheresarushforanothernewone
Wehavebeentreatingchlordansomewhatthesameas
DDTalthoughnotolerancehasbeensetWevebeen
awaitingtheoutcomeoftheFoodandDrughearingsThe
tolerancewillprobablybeprettylow

MrWeldonIdliketomakeonestatementabouttoxi
cityAtthepresenttimewehaveatoxicologistasthe
UniversityofIllinoiswhoisreviewingthetoxicityof
chlordanandwehopetohavesomeresultsfromthese
testssoon

MrCoeIfailedtomentiontheavailabilityofalirin
anddieldrintothevariousformulatorsOurexclusivesup
plymanufacturerwillbeShellChemicalCorporationand
theyintendinturntoselltothevariousformulatorssuch
asCaliforniaSprayChemicalStaufferandmanyothers

MrStageLastweekIwasattheKervilleTexaslabor
atorywherewearetestingmanyoftheseinsecticideson
animalsWesawsymptomsoftoxicitybutofcourseyou
andImustnotmakeanyinterpretationsofthemIncase
ofsuspectedpoisoningweshouldhaveaveterinarianexa
minetheanimalassoonashecantomaketheproper
diagnosisTheveterinarianstellustheseinsecticidesshow
theireffectonanimalsintheformofvariousnervousdis
turbancesNotwoanimalspoisonedbyanyofthesein
secticidesshowexactlythesamechainofsymptomsyet
theyaresufficientlyaliketobefairlydistinctiveAnaf



fectedanimalgenerallywillfirstbecomeexcitablealittle
morealerttoitssurroundingstwitchingofvariousmuscles
usuallybeginsattheheadandslowlygoesbackwardto
theendofthebodyThetwitchesmayincreaseinintensity
untiltheyarespasmsfinallyconvulsionsandthendeath
Inadditionmanyabnormalattitudesofthebodyare
shownananimalwillstandwiththeheadbetweenthe
forelegsandunderthebodywithapersistentchewing
movementIfyoulookcarefullyyouwillseetheanimalis
notchewingbutiscontinuallymakingachewingmove
mentrightatthegroundOccasionallytheybecomesome
whatbelligerentitsamusingtoseeacalfsixweeksold
startfightingyouThereisusuallyprofusesalivationroll
ingoftheeyesdribblingofurineandbawlingorcrying
oftheanimalthebodytemperatureisveryhighupto
about114degrees

MrGeibInclosingthisSymposiumIwishtothank
thisgroupofexpertswevehadbeforeusTheyhavegiven
usvaluableandrecentinformationthatwewouldhavea

verydifficulttimeobtainingbyanyothermethodTheyve
traveledconsiderabledistancesanditisindeedarareoc
casiontogetagrouplikethistogetherThankyouvery
muchgentlemenApplauseI willturnthemeeting
backtoPresidentSmith

MrEASmithNormEhmannhasanannouncement
tomake

MrEhmannThetotalregisteredattendancewas125
atthisconventionandImgladtoreportwellhaveover
0000toturnbacktotheAssociationoverandbeyond

the15000thatwasloanedtoustoworkonApplause

MrEASmithThishasbeenratheralongsessionso
weregoingtohavearecessWehaveonlythreemore
paperstogoandtheyreveryinterestingonesHowever
letstakeaboutoneminutetostandupandstretchbefore
wegointothehomestretch

WilltheMembersoftheBoardofDirectorsoftheCali

forniaMosquitoControlAssociationpleasecomeuphere
tothefrontoftheroomatthecloseofthissessionforjust
averyfewminutes

ThenextpaperisonthesubjectoftheClearLakeGnat
tobepresentedbyJohnRWalkerVectorControlSpec
ialistBureauofVectorControlBerkeley

ANEVALUTIONOFTHE1949

CLEARLAKEGNATCONTROLPROJECT
by

JOHNRWALKER
CaliforniaStateDepartmentofPublicHealth

BureauofVectorControl

Thisreportisintendedtobeinformalinnatureinthata
detailedaccountoftheprojectwillbepublishedinthenear
futureundertheseniorauthorshipofAWLindquist
whoassistedbyARRothwasresponsiblefortheex
tremelythoroughplanningwhichwentintothecontrol
programandwhoheadsalistofthemanyindividualswho
overaperiodofyearscontributeddirectlyorindirectlyto
thesuccessofthisundertaking
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TheClearLakegnatChaoborusastictopusDyarand
Shahnonthoughanonbitinginsectwasformanyyears
thecauseofextremediscomforttoresidentsandtourists

alongtheshoresofClearLakeSincetheeconomyofthe
LakeCountyareaisinalargepartbasedonrecreational
developmentsthematterwasoneofunusualconcern
Theannoyancewascausedbythepresenceofthegnatin
astronomicalnumbersandbyitsattractiontolights

Itwasnotpossibletoevaluateclearlythepublichealth
aspectsofthisprobleminthatnothoroughmedicalin
vestigationwasincludedinthestudiesTherewashow
everconsiderableevidencebasedonclinicalobservationsof
localphysicianswhichindicatedthattheunusualincidence
ofindividualssufferingfromallergenscouldbecorrelated
withtheseasonalabundanceanddistributionofthegnat
populationThefactthataconditionofhypersensitivityto
certaininsectproteinsisarathercommonandwidelyre
cognizedphenomenonhasbeenobservedbyanumberof
investigators

PreliminaryStudies
Between1916and1936investigatorsfromtheUniver

sityofCaliforniaunderthedirectionofProfessorWilliam
BHermscontributedmuchtothepresentknowledgeof
thebiologyofthisspeciesIn1938Congressappropriated
fundstotheUSDepartmentofAgricultureBureauof
EntomologyandPlantQuarantinetomakefurtherstudies
onthebiologyandcontrolofthegnatMrAWLind
quistwasplacedinchargeofthesestudiesandsubsequent
lyunderhistechnicaldirectionthecontrolprojectwas
conceivedplannedandexecuted

Between1938and1942muchbasicinformationwas

obtainedwithregardtothegnataswellasotheraquatic
faunaAllcontrolmeasuresshowingpromisewereex
ploredTheseincludednumerousmechanicalandchemical
agentsdirectedtowardthevariousstagesofthelifecycle
Nolargescalecontrolprojectwasundertakenhowever
andwiththeonsetofWorldWarIItheworkwasdiscon
tinued

Followingthewaraseriesoflaboratoryandfieldtests
conductedbytheUSBureauofEntomologyandPlant
Quarantineclearlydemonstratedthevalueofcertainofthe
newlydevelopedchlorinatedhydrocarboninsecticidesin
controllinggnatlarvaeBy1948experimentalworkhad
progressedtothepointwhereitappearedthatahighde
greeofcontrolcouldbeobtainedinClearLakewithaTDE
11bisPchlorophenyl22dichloroethanelarvicidal
treatmentwithoutendangeringthefishTheCalifornia
DivisionofFishandGamestudiedtheeffectofthetreat

mentonfishduringthesepreliminarytests
In1947atestwasruninLowBlueLakealakeofabout

75acreslocatednearClearLakeTDEwasappliedinthe
ratioof1partto45000000partofwaterTheexperi
mentwashighlysuccessfulexceptthatafewfishwere
killedIn1948asecondtestwasruninDetertReservoir
TheratioofTDEwaschangedto175000000Inthis
testcompletecontrolofthegnatlarvaewasapparently
achievedwithoutapparentharmfuleffectsonthefish

TheControlProgram
InFebruary1948theLakeCountyMosquitoAbatement

DistrictwasorganizedThroughthismediumtaxfunds



wereprocuredtoprovideforthecontrolofmosquitoesas
wellastoundertakeafullscalegnatcontrolproject

OnJune171949GovernorWarrenapprovedAssembly
BillNo3102whcihamendedtheStateHealthandSafety
Codeandprovidedfortheallocationofcertainvector
mosquitocontrolsubventionfundstoagencesundertaking
thecontrolofgnatswhichadverselyaffectthepublic
healthAccordinglytheStateDepartmentofPublicHealth
throughtheBureauofVectorControlallocated10000
forthe194950FiscalYeartoassistinfinancingthe
project

ClearLakewithitsareaofalmost42000acresanda
volumeofover850000acrefeetofwaterwastreatedon
September15and161949Sixtugseachpullingbarges
loadedwithdrumsofTDEemulsionbasecontaining30
percentTDE10percentofTritonX100and60percent
ofxylenewereusedintheprojectTheinsecticidewasap
pliedthroughhosesbygravityfeedApproximately14000
gallonsoftheconcentratewereusedtoobtainadilutionof
onepartofactiveinsecticideto70000000partsofwater

InadditiontoClearLakeatotalof22smalllakesand
reservoirswithin40milesofClearLakeweretreateddur
ingSeptemberandOctoberbyEricWinklertheDistrict
Entomologist

Evaluation

ExtensiveposttreatmentsurveysconductedatClear
Lakeandatthesurroundingsmallerlakesindicatethata
remarkabledegreeofcontrolhasbeenachieved

Overtheperiodofyearsbetween1938and1949dur
ingwhichtimetheBureauofEntomologyandPlant
Quarantineconductedthepreliminaryinvestigationsgreat
seasonalandyearlyfluctuationsingnatpopulationswere
observedBottomsamplestakenwithEkmandredges
showedaveragedensityvariationsrangingfrom96to1004
larvaepersquarefootOneextensiveseriesoftestscon
ductedoveraperiodoftwoyearsindicatedanaveragetotal
seasonalemergenceinexcessof500gnatspersquarefoot
ItwascalculatedbyLindquistandDeonierin1939that
thetotalseasonalproductionontheupperarmofthelake
comprising44squaremilesonthebasisofemergencein
cageswasapproximately712billiongnatsor356tons
Onenightsemergenceifspreadevenlyforamilebackof
shorewouldresultinaconcentrationofsome5gnatsper
squarefoot

OnSeptember121949threedayspriortotheapplica
tionofinsecticidedredgestakentogivearepresentative
samplingofthelakebottomrevealedanaveragedensityof
1446larvaepersquarefootThisfigurewasratherlow
forthistimeoftheyearAdultdensitywhichhadreached
apeakduringthewarmdaysofthefirstweekofSeptem
berhaddroppedappreciablybySeptember15th

OnSeptember19ththreedaysaftertreatmentextcsHc
dredgingshowedadensityof18larvaepersquarefeet
areductionof875percentBytheendofoneweekthe
densityhadfallento56persquarefoota961percent
reductionTendaysfollowingtheapplicationa9983per
centreductionwasobserved

Asafurthercheckforthepresenceofgnatlarvaere
maininginthelakeplanktonnetsweredrawnthrough
thewateratnightinanattempttotakefreeswimming
larvaewhichwereknowntomigrateverticallyfromthe
mudaftersunsetThepasttwolarvalspecimensrecovered
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fromClearLakeweretakeninthismanneronOctober18
194933dayslatertreatmentAtthattimeanestimated
10000cubicfeetofwaterwasstrainedInpreviousyears
samplingofsuchamagnitudewouldhaveyieldedatleast
50000larvaeExtensiveseininganddredgingsubsequent
tothatOctober18thsurveyhavefailedtorecoverany
ChaoboruslarvaeinClearLakeInlikemannerlighttraps
operatedonbothsidesofthelakeduringthe1950season
failedtotakeanyadultsofthespecies

ThisdegreeofperfectionhasnotheldforcertainOf
thesmallerlakesandreservoirswhichweretreatedSome

requiredsecondandthirdapplicationsatincreasedcon
centrationtoobtainwhatappearedtobeacompletekill
in1949Inthefallof1950eightofthesesmallerlakes
showedevidenceofreinfestationandweretreatedagain
insomecasesusingstillhigherconcentrations

Theonlylakeofapparentconsequenceintheareawhich
hasnotbeentreatedisLakePillsburywhichislocatedsome
29milesnorthofUupperLakeInthatthislakeisstocked
withtroutanextensivetestingprogramwouldberequired
beforepermissiontotreatwouldbegrantedbytheDivi
sionofFishandGame

SpeciesEradicationConsiderations

TheClearLakeGnatControlprojectwastheclimaxof
manyyearsofintensivestudyembracingallphasesofthe
biologyofCastictopusaswellasexhaustiveinvestigations
coveringalmosteveryconceivablemechanicalbiological
andchemicalmethodofcontrolThemethodandmaterials

finallychosenforthisprojectandwhichapparently
achievedsucharemarkabledegreeofcontrolforthis
speciesinClearLakewerenotnotablyeffectiveagainst
theotheraquaticDipteraallofwhicharewidelyseparated
bionomicallyfromCastictopzzsWhilethedensitiesof
severalspeciesofChironomidspresentwerereducedat
leasttemporarilythisgroupremainsrelativelyabundantin
ClearLakeTherewasnoevidencetoindicatethatthe

densityoflittoralfaunaingeneralhadbeenreducedsig
nificantly

Theseobservationsconsideredalongwithdifficultiesen
counteredincontrollingChaoboridsinsomeofthesmaller
lakesandpondssupportthecontentionthatthereisahigh
degreeofspecificityinthemethodsandmaterialswhich
canbeusedsuccessfullyinthecontrolofaspeciesina
givenecologicalsituation

Thetermspecieseradication thoughliterallyimplying
worldwideexterminationofaspecieshasfrequentlybeen
appliedtotheeliminationofagivenspeciesinalimited
thoughattimesrelativelyextensiveareaWhenthishas
beenaccomplishedthespeciesmayreappearafterinter
ruptionofthecontrolprogramonlyifreintroducedThe
probilityofreinfestationshouldbeexpectedtovarywith
thesizeoftheareacleanedandwiththedegreeofisola
tionfrominfestedterritory

Onthebasisof18monthsofcloseobservationsincethe

treatmentofClearLakeitisapparentthatcompleteornear
completecontrolofCastictopushasbeenachievedinthis
areaPerhapsbytheendof1951weshallbeinaposition
todeterminewhethereradicationhasbeenaccomplished
Shouldthisbeborneoutanuninterruptedprogramofsur
veillanceandcontrolwillberequiredtomaintainthebar
rieragainstreinfestation



MrEASmithThenextspeakerontheprogramis
MrLeonardMillerChiefSantitarianintheRiverside
CountyHealthDepartment
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THEGNATPROBLEMOFELSINORE

by
LEONARDMILLER

SanitarianRiversideCountyHealthDepartment

ThecontrolofgnatsatLakeElsinoretakesonanaspect
peculiartoanysimilarprojecthandledbyoneofthe
abatementdistricts

Whentheproblemgainedthemagnitudeofageneral
nuisanetheHealthDepartmentsecuredalegalopinion
fromtheCountyCounselthatgeneralpublicfundscould
notbeexpendedwithinalocalizedareatoabateaninsect
nuisancethathadnospecificpublichealthsignificanceIn
additionalegalquestionwasraisedastopublicorprivate
ownershipofthelakeandwewerefurtherhamperedwith
alegalopinionthatpublicfundscouldnotbeusedtoabate
anuisanceonprivatepropertyunlesssaidnuisancecould
beprovedtobeapublicnuisance

Throughseveralconferencesitwasagreedthatthe
HealthDepartmentcouldlegallyexpendfundsinresearch
todetermineifapublicnuisanceexistedortocompiledata
whichwouldenablethelocalcitizenstobringaboutpro
percontrolthusaresearchprojectwasorganizedAsthe
HealthDepartmenthadnofinancesbudgetedweenlisted
theservicesofDrRobertMetcalfandDrRalphMarchof
theUCCitrusExperimentStationtoperformtheentom
ologicalstudiesandtogiveustechnicaladviceonthere
searchOurappealtoArveDahlsecuredadonationof
350gallonsof35percentDDT2percentTritonx100and
63xyleneconcentrateThiswassurplusmaterialowned
bytheStateHealthDepartmentBureauofVectorControl

InFebruary1949thelocalcitizensofLakeElsinoreby
localsubscriptionraised25000andtheCityofElsinore
appropriated20000whichprovidedthefundstobegin
theresearch

Informationavailablewasanalyzedtodeterminethe
extentoftheproblemThisconsistedofananalysisofthe
watersofLakeElsinoremadein1940byCGGillespie
thenCheifBureauofSanitaryEngineeringStateDepart
mentofPublicHealthAtthattimethelakecontainedap
proximately2000acresofwaterwithanaveragedepth
of10feetorroughlythreebilliongallonsofwaterwhich
contained

135000tonsofwetalgaewith110ofalgaeon
shoreline

55000tonsalkali
150 tonsnitrogen

5000tonsalgaesludge

3000tonsdrysuspendedsolids
14000tonssulphatesasHydrogensulphide

300ppm
4000tonsoxygenconsumption
13tonsBOD

InApril1949theresearchwasactivelylaunchedby
DoctorsMarchandMetcalfassistedbyJamesHastingsR
SoftheHealthDepartment

FourlighttrapsborrowedfromtheStateHealthDepart
mentBureauofVectorControlwereplacedatlocations
whichwouldgiveanaverageinfestationatallpoints
Adultstrappedaveraged20000perhourAtonetimeas
manyas165000adultgnatsweertrappedinaonehour
period

Larvaewerestrainedfromthemudofthelakebottom

andaveraged200persquarefoot
IdentificationdisclosedTanypusvenustueandChirono

musplumosusbloodwormwiththelatterpredominat
ing

Barreltestswereconductedtodeterminetheeffectsof
larvicidesManychemicalsweretestedwithDDTandBHC
showingthemostpromisingresultsasfollows

DDT125000000parts 72kill

DDT125000 parts 72kill

DDT1wettablepowderperacre 74kill

BHC111wettablepowderperacre94kill
Toprovethelaboratoryresultsoflarvicidetreatment

prisonlaborwassecuredfromtheCountySherifftodyke
twooneacretestplotseachcontainingapproximatelyan
averagedepthof6inchesofwaterThreedaysafterthe
dykeswerecompletedDoctorsMarchandMetcalfandMr
Hastingsarrivedtoconductfieldapplicationsandfound
theplotsentirelydevoidofwaterduetoevaporationA
portablewaterpumpwasrecruitedwithoutchargefrom
theLosAngelesClayProductsCompanylocatednearby
AtruckwasborrowedfromtheCityofElsinoreandthe
pumpwasloadedhauledunloadedandplacedinopera
tionTheplotswerefilledandmaintaineduntilconfirma
tionwassecuredontheefficiencyofBHC11

Thecostoftreatmentwasdeterminedasfollows

2150acresoflakesurface

215011 BHC 38cperpound 81700

Aeroplanedusting 25000

TotalCost 106700

Thefundscouldnotberaiseduntilayearlaterwhenthe
investationhadreachedproportionsgreaterthantheyear
previousandthegnatswerethreeinchesthickonallex
posedlightsafterdark

OnMay221950thecitizensofElsinorepurchasedand
haddeliveredtothelake180011rBHCwettablepow
derthelakeduetoevaporationhadproducedapproxi
mately1600acres

TheHealthDepartmentcontactedJackKimballandat
tempedtoborrowawaterbuffalotoapplythedustbut
Jackwasunabletoassistashisamphibiousequipmentwas
outofserviceAlongdistancephonecalltoArtGeib
couldnotgetusadustplanesoanemergancyconference
wascalledwiththeElsinoreChamberofCommercewho
raised 000AcalltoEverettStoneMDCounty
HealthOfficersecuredacommitmentof12000tobe
paidbytheBoardofSupervisorstoemployanaeroplane
todustthelakeinorderthatourresearchcouldbecom

pleted



OnMay231950thelakewastreatedThefirstrun
withdryBHCwasnotsuccessfulaswinddriftscarriedthe
dustintothehillsthebalanceof1600poundswasemulsi
fiedwithwaterandsprayedbyplane

Twentyfourhoursaftertreatmentitappearedtobea
failureInfortyeighthoursthedeadlarvaeorblood
wormsbegantowashontoshoreandwithinaweekliked
theshoresfor2toadepthof1 SubsequenttestsbyDoc
torsMarchandMetcalfindicatedan80killoflarvae
whichwasremarkableasthealgaeinsuspensionhad
morethandoubledinthetenyearswhichpreventedalarge
partoftheBHCfrompenetratingintothemudAbout
threeweeksaftertreatmentatremendouskillofadult
gnatswasnotedbeingwashedontothebanksThecitizens
werehappytheHealthDepartmentwasoffaspotandIll
beforeverindebtedtoBobMetcalfRalphMarchandthe
UCCitrusExperimentStation

AsaninterestingsidelighttothisprobleminAugust
1948aphenomenonoccurredwhichunbalancedtheforces
ofnatureinthelakeLakeElsinorehadatypeofalgae
growthwhichconsumedoxygenduringthedarkandre
leasedoxygeninsunlightAperiodofseveralovercastdays
allowedthisalgaetoconsumesufficientoxygentokillthe
carpinthelakeAtthistimemillionsofGambusiawereliv
ingintheupper2ofwaterInFebruary1949notasingle
Gambusiacouldbefoundoranytraceofaskeletonofthe
Gambusia

Thereisanaturalcyclethroughwhichlifepassesinsuch
alakeThisspringthelakestartedwithplantlifeSome
thinghasundoubtedlydisturbedthebalanceofNaturere
centlyandthisexplainswheretherehasbeenanascendency
andunrestrictedgrowthofasinglespeciesofSpirulina
thisspringInthesecondphaseofthecycletherearethe
Rotifersstilllargerorganismsoftheanimalkingdom
thrivinganddevouringtheSpirulinaInthenaturalcourse
ofeventssomestilllargerorganismstheChironomidswill
appeartodevourtheRotifersOrdinarilyfishfeedon
theRotifersandinsofarasthefoodsupplyisconvertedin
tonnageoffishfleshthelakeisclearedofitsfoodsupply
forplantsButthereareevidentlynofishinLakeElsinore
AftertheChironomidsconsumetheRotifersandtaketo
wingtheybecomeaninsectpestintheneighborhoodTo
theextentthatsuchinsectsleavethelakeorganicfoodsup
plyforfuturecyclesinthelakeistakenawayButwhen
youstartwithsay3000drytonsoffoodsupplyinthe
lakewithdrawalsintheformofwingedinsectsisnota
greathelp

Andwhileallthesethingsaregoingonthedeadalgae
plantsanimalsandinsectsleftinthelakeundergodecay
andthisinturnleadstofreshcropsofgreenorbrown
algaethenthesmallanimallifeandfinallytheinsects
comeonintheirsuccessivecyclesSomeoftheseproduce
muchoxygenwhichkeepsthelakefreshOthersproduce
noneTheresultyougetisthenetofallofthemYoucan
readilyseethatcontrolbyintroducingfishisimpossible
andouronlyhopeisthatthelakewillbedrybyJune1951

ImightjustbrieflyaddthatLakeElsinoreintheearly
daysusedtobeknownasLagundaGrandeorbiglagoon
PioPicowhenhefirstcameintotheValleysenthisscouts
outlookingforwaterOneofhisscoutsreturnedandsaid
hehadfoundthisbeautifulLagunaGrandeandtheyasked
howwasthewaterhesaidLikeHellSenorAslong
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asIhaveknownLakeElsinoreitsbeenthesameproposi
tion

MrEASmithForthefinalpaperwehaveDrErnest
RTinkhamtheEntomologistoftheCoachellaValley
MosquitoAbatementDistrictwhowilldiscussthegnatsof
oftheCoachellaValley

DrTinkhamThoseofyouwhohaveeverbeentoour
Valleywillknowsomethingaboutthefriendlynatureof
ourinhabitantsandperhapshaveheardofthefriendly
Indiowave Littledothosetouristsandtravelerspass
ingthroughourValleyrealizethatwiththatIndiowave
therearemutteredanathemasandprotestationsbypeople
plaguedwihapeskyandpestiferouscreatureTheydive
bombyourearsandtheydivebombyoureyesIfyou
muttercursestheydivebombyourmouthandgetinyour
larynxandsuddenlystopthosethingsthatmaybemut
teredfromyourmouthAtonetimetheyclosedtheschools
ofourValleywithpinkeye averyseriouscondition
Everyoneoftheschoolsinthevalleyeventodayespecially
inthefallhasnursestotakecareofawholeroomfulof
childreneverymorningthathavedevelopedpinkeyein
thelasttwentyfourhourssoitisamedicalaswellasan
economicentomologicalproblem

Wehavefivespeciesofgnatsinthevalleybelongingto
theGenusHippelatestheyarecolosarrobertsonidorsalis
pusioandhermsiColosarisayellowleggedspeciesblack
bodyandisanannualspeciesAnydayinthewintertime
withatemperatureoversixtytheyllbeouthibernating
whentheweatheriscolderRobertsoniisaveryinteresing
speciesaspringspeciesapparentlyithascomeintothe
valleyrecentlyThetypelocalityisIdlewildabout8000
feetelevationanditisprobablyabletosurviveinthe
CoachellaValleyonlyasaspringspeciesDorsalisisagray
summerspeciesandpusiocloselyrelatedtocolosaris
apparentlymainlyafallspeciesLastofallwehavebermsi
namedafterthelateProfessorHermsbySabroskyItisa
nonpestspeciesandisnotfoundnearhumanhabitation
Theonlywayonecanfinditisbysweepingtheairofthe
orchards

Themostoutstandingdiscoveryin1949madejointlyby
ourdistrictandtheBureauofVectorControlwithMr
ErnestMeyersinchargewasthatwediscoveredthegnats
breedalmostentirelyinfreshlychilledordiscedsoilsof
thematuredateandcitrusorchardsContingentonthat
veryimportantfactthenmustbethefactthattocontrol
thegnatswouldbeasimplematterifwecouldgetridof
thatpracticeshallwesayviciouspracticeofcultivating
everytwoorthreeweeksEverytimethatagrowerdiscshis
orchardheisbringingonanewgenerationofgnatsOur
districtprogramlastsummerwasafourfoldprogramand
natrallythefirstandmostimportantoneonthatprogram
wasculturalcontrolSincegnatcontrolisintimatelybound
upwiththeculturalpracticesofthevalleyitsgoingtobe
amatterofeducationoveraperiodofyearsbeforewecan
shifttheculturalpracticesEverybodycultivatesnotbecaus
thereisavalidreasonbutbecausetheyremostlywheat
growersfromthecentralstatesbuteverybodyisfollowing
TomDickandHarryandthereareonlysfewindividuals
inthevalleythathaveevergivenanvthoughttowhatis
thebesttypeofcultivationMrWilliamssisterwentover
toMesopotamiaabout1935andfonnlthattheArabsin
Incdidnotcultivateanditisevidentthatdrhavebeen
grownforthousandsofyearsundernoncultivationand



thatoughttobethebestwaytoproducedatesSotheWil
liamsorchardhasabeautifulBermudacoveranditis
oneoftheveryimportantorchardsthathasfiguredinour
investigationsMoreimportantstillisthefactthatnon
cultivationactually produces bettercropsHeresafigure
thatIgotfromCosgroveoneofthegrowerswhointhe
winterof1948and1949wentoverfromcultivationin
whichheproducedonlytwelvehundredboxesofgrapefruit
offoffouracresandinthepreviousyearfifteenhundred
Heturnedovertononcultivationinaverybadyearthe
yearoftheworstfreezesince1937andin1949produced
thirtytwohundredboxesofgrapefruitandtoindicatethat
itwasnotanaccidentin1950heduplicateditbyproduc
ingthirtythreehundredboxeswhichisoverfortythous
andpoundsofgrapefruitperacreLikewisedateproduc
tionapparentlyisgreatlyincreasedRightacrossanarrow
roadleadingintotheWilliamshouseistheWoodplace
notwoorchardscouldbemoreidenticalexceptforculti
vationWilliamswithhisBermudacoverwhichhasnot

beentouchedwithadiscorplowsince1941outproduced
hisnearneighborbytwentyeighthundredpoundsper
acrePulciferdownintheoasisareahasanearneighbor
Brownwhouseseverymeansofcultivationandfertiliza
tionandproducedeightysixhundredpoundsbutPulcifer
producedaphenominalalmostthirteenthousandpounds
peracreandhisorchardhasnotbeentouchedwithadisc
orplowsinceitwasputinin1932Itsamatterthenthat
thecontrolofgnatswouldbeamatterofeducationbut
wecannottaketimetowaitforthependulumtoswingby
educationItsgoingtotakeyearssowehavetogoto
anothertypeofprogramuntilwereabletosupplantitwith
aculturalcontrolInthecontrolofaninsectthebestcon
trolisthenaturalcontrolandthisculturalcontrolprogram
ofnoncultivationwouldactuallysaveeverybodymoney

ItwouldcostthetaxpayerstorunourdistrictFiftyto
SeventyFiveThousandascomparedtoNineteenThousand
thisyearifwesoiltreatallthematuredateandcitrusor
chardsofthevalleyThecosttothegroweristhecostof
tractoranddiscfuelandmanpowertodrivethetractor
thecostofthereducedyieldandalsothecostofimpaired
soilsThelatterisaresultoftheviciouspractice of
vatingAssoonasthesoilhasbeendiscandirrigatedit
startstodryoutOurairisveryverydrybelow10rela
tivehumidityandasthegroundstartstodrycapillary
actiontakesplaceupcomesthewaterfromthesubsoil
andthewatergoesintotheairleavingthesaltsbehind
Thesesaltspermeatethetoplayersofthesoiluntilwhen
theorcharddriesoutyoucantmakeaheelmarkintothose
soilssothefarmerhastogetinthereagainandbreakit
upandirrigatetogetwaterpenetration

Notsowithnoncultivationyoucangointothese
orchardsthathaventbeencultivatedforyearsandfinda
coarsetypeofsoilWiththiscoarsetypeofsoilyouhave
someveryinterestingcharacteristicsoneofwhichisin
creasedproductionInyourcitrusorchardsyouhavethe
feedertypeofrootsroghtinthesoilsurfaceandyourdisc
isactually awayteninchesofthefeederrootIn
otherwordsthecitrustreesarepracticallybleedingto
deathIngoodcitruspracticetheysayyououghttosnip
offthefruitratherthanpullitWellthenthatiswhat
ishappeningtothetreerootswhenthedisciscuttingthem
awayallthetimeThesemattersthenenterintoaneduca
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Lionprograminformingthegrowersofthebenefitsof
noncultivationandtryingtogetafewtostartinayear
ortwotheyllconvincetheirneighborsthattheyreoutpro
ducingthemandtheninmaybefourorfiveyearsthe
pendulumswingstotheothersideandwellhavethe
valleydevotedtononcultivationinthedateandcitrus
orchardsandwewillhaveeradicatedthegnatsandevery
bodywillbehappierandmorewealthy

NextwehavesoilchemicalcontrolinwhichIhavedone
mostofmyexperimentsduringthelasttwoyearsThisis
moreorlessbeingabandonedthatsthewayitiswithin
vestigationsThismethodisverycostlyandnotacureatall
butifyouregoingtocontrolthegnatsyouvegottogetat
themwheretheyrebreedinginthesoilratherthanwait
forthemtocomeoutandthentreatingadultgnatsWe
couldprobablyspend25000aweekwithairplanecontrol
tryingtocombatthegnatsofthevalleyandyettheyre
justpouringoutofthesoilbythemillionsWetriedthat
outwiththeBeskilandtheYorkHessianfoggerbutthe
besttypeofsprayequipmentthatwefoundisonethats
notmanufacturedItiswhatiscalledtheLasleymachine
fromthenameofanOperatoratBellflowerHehasan
airplanepropellerpoweredbyaseparateaircooledengine
andanenginepoweringthespraylinetherearenine
nozzlesinfrontofthepropellerwhichblowsthespray
mistintotheorchardBydoublingthatmachinescapacity
withtwelvetoeighteennozzlesinfrontofafourfoot
propellerwecouldproduceIthinkaprettygoodtypeof
machinetocontrolthegnatsbyairadulticidebutwe
wouldntbegettinganywhereanditwouldbeverycostly

Ofallthetypesofunnaturalcontrolsthemostpromis
ingappearstobesoilchemicalirrigationbythatImean
achemicalwhichissprayedonthesoilfromaboomin
frontofthejeepandsprayedonsoilwhichhasbeen
discedThechemicalinthesoilkillsthelarvaeuponirri
gationThethreemostpromisingchemicalsinorderare
aldrinBHCandDDTWeplantouseheptachlorand
chlordaninsomeexperimentsthisyearsincewerestillin
theresearchexperimentalphaseOursoilchemicalirriga
tionwillbecarriedoutmainlypriortotheheavyoviposi
tioninthesoilswhichstartsaboutmidJulyIttakesa
numberofgenerationsforthesoilpopulationtobuildup
whenitdoesitreallygoestotownandasaresultthelives
oftheinhabitantsaremademostunhappyThetreatment
isgoingtobealmostentirelyinthedateandcitrus
orchardsbecauseofourextremetemperaturesthereis
littleornobreedinginthevineyardsoryoungdateor
chardsorothertypesoffieldswhichareexposedtothe
sunbecausethatsoiltemperaturegetsuptoarounda160
and170bytenoclockinthemorningAnestimatedcost
isabout760peracre

LastlywehavecarriedonatrappingprogramTrapping
hasneverprovedverysuccessfulinthecontrolofany
insectbutduringthelasttenyearsthedistricthashada
trapperandtheyhavebeenusingarottenmeatbaitWhen
peoplehearaboutprogreessbeingmadeinvariablythey
windupwithWellwhatareyouusingforbait Were

stillusingthatrottenmeatbaitandtheyalwayssayWell
Idratherhavethegnatsthanthatbait Lastsummerwe

discoveredanewtypeofbaitwhichisverycheapmuch
cheaperthanthecheapestmeatyoucanbuythatwas
stirringarawegginacoffeetinthreequartersfullof



waterinaboutthreedaysthateggisdevelopinghydrogen
sulphidewithotherodorsandthegnatsflocktoitWehad
somepromisingresultshinourtrappingprogramandat
lastIfeelthatwithanewtrapthatwasdevelopedinthe
fallof49thesocalledTinkhamtrapwehaveIthinkat
lastarrivedatatrapandabaitwhichwillindexthegnat
populationsintheorchardsOnetrapaloneinthePyramid
DateGardenplotcaught114000gnatsthisfallfrom
September1totheendofDecember

MrEASmithArethereanyannouncementsIf
notIdlikeJackKimballtostandupIwanttoexpress
myadmirationfortheveryfinewayinwhichJackKimball
andhisCommitteeshavehandledthisentireConference
NormEhmannhasbeenLocalArrangementsChairman
TonunyMulhernhasbeenProgramChairmanIthinkall
threeofthemdeserveagoodroundofapplauseforthe
fineworktheyvedoneandthankstoEdWashburnfor
hisconstantworkupherewiththerecordingmachine
Applause
IvebeeninformedthattheSouthernCaliforniaregion

oftheCaliforniaMosquitoControlAssociationhaselected
NormanEhmannasRepresentativeontheBoardofDirec
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torsforthenextyearIaskthatBoardofDirectorsto
comeuphereforashortmeetingandInowdeclarethe
meetingadjourned

THETWENTIETHANNUALCONFERENCE
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