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PROCEEDINGSANDPAPERSOFTHETWENTYSECONDANNUALCONFERENCE

Themeetingwascalledtoorderat900ambyPresi
dentRobertHPetersManageroftheNorthernSan
JoaquinMosquitoAbatementDistrict

PresidentPetersIherebycallthe22ndAnnualConfer
enceoftheCaliforniaMosquitoControlAssociationto
orderBeforeweproceedwithourprogramthismorning
IwouldliketomakeoneannouncementWearegoingto
askeachandeveryoneofyoutoperformaveryvaluable
servicebyparticipatinginaspecialactivitywhichisfound
intheroomjustadjoininghereAtesttodeterminethe
relativepresenceorabsenceofencephalitisisbeinggiven
toallwhoarewillingtoparticipateThisisawonderful
opportunityforustolendourselvestosciencewithoutany
adverseaffectsItisasimplematterofgivingafewounces
ofbloodandhavingatestinjectedintotheskinIdont
knowifitisenjoyablebutIhaventheardanyscreams
comeoutofthatparticularroomArethereanyotheran
nouncementsbeforewebeginwiththeprogram

OneannouncementthatourSecretaryverydefinitely
wantsmadeisthatallthosewhohavenotdonesowill
pleaseturnintheirpaperstodayatthetimetheirtalk
begins

Thismorningtostartourprogramwehaveawelcom
ingaddressbyDrGortonLinsleyChairmanoftheDe
partmentofEntomologyandParasitologyoftheUniver
sityofCaliforniaatBerkeley

DrLinsleyMrChairmanandmembersoftheCali
forniaMosquitoControlAssociationitgivesmeagreat
dealofpleasureonbehalfoftheUniversityofCalifornia
andmorespecificallytheDepartmentofEntomologyand
Parasitologytowelcomeyoutothecampusforthemeet
ingtodayFormanyofyouthismeanscominghomefor
othersofyouitmeansareturntoacongenialenviron
mentperhapsforafewitmaybeyourfirstvisitWhat
everthecasewehopethatyouwillenjoyyourstayhere
andthatyouwillhaveamostrefreshfultimeatthiscon
ferenceThefacilitiesoftheDepartmentofEntomology
andParasitologyareatyourdisposalandperhapsduring
someofthebreaksinyourprogramyoumaycaretovisit
ourinsectcollectionsjustacrossthewayForthebenefit
ofthosewhomaynotbefamiliarwiththisparticular
activityaboutfiveyearsagothedepartmentdecidedto
departfromapolicyofmaintainingalimitedteaching
collectionandtoembarkonanintensivesurveyofthe
insectfaunaofCaliforniaThismeansthatthecollections

whichwearenowassemblingaredesignedtoincludea
longseriesofspecimensofeachspecieswiththehopeof
gettingadefiniteascertainmentofthegeographicaldis
tributionofinsectsandamongotherthingsecological
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informationinconnectionwiththespecimensthatwe
needtobeconcernedwithAsfarasourmosquitocol
lectionisconcernedithasasomewhatlongerhistoryas
manyofyouknowWecangobacktotheearlydaysof
Freebornscollectionandtheintensiveworkthatwas
doneherebyDrReevesDrBrookmanDrBakerand
othersFiveyearsagowhenwechangedourpolicywe
formalizedthisactivityunderthetitleoftheCalifornia
InsectSurveyandin1951weexpandedfurtherbyinitia
tingapublicationwhichwecalltheBulletinoftheCali
forniaInsectSurveyMostofyouarefamiliarwiththis
becausethesecondnumberofthisseriespublishedin
1951wasTheMosquitoesofCaliforniabyFreeborn
andBohartIfthereareanymembersofthegrouphere
thatdonothaveacopyofthispublicationwhowould
likeititcanbeobtainedattheDepartmentalOfficein
Room112rightnextdoortothismeetingroomThe
objectivesofthisbulletinaretoputonrecordthedetails
ofthemosquitospecieswithintheStateinsofarasthey
areknowntosummarizethecriticalecologicalandbio
logicalinformationaboutthesespeciesandtoprovide
rapidmeansofidentificationWehavepublishedsixor
eightofthesebulletinsalreadyandwehaveanother
twentyfiveorthirtyinvariousstagesofproductionat
thepresenttimeThebulletinisprintedbyoffsetwhich
meansthatwehaveaninexpensiveprocesswhereit
actuallycostsusLesstoproduceillustrationsthantextso
thatthereisnolimittoillustrationsByprintinglimited
editionsofsome3000or2500copieswecanthenreprint
asnecessaryorrevisesothatthereisagooddealofflexi
bilitywithintheprogramWehopethatitwilleventually
beofconsiderablevalueIwillcallattentiontothefact
thedepartmentofparasitologyisonthethirdfloorPer
hapsyouwouldhaveafewmomentsthatyouwouldcare
tovisitthoselaboratoriesandactivities

Ifyouhavetimetospareatnoontimeorsometime
thisafternoonyoumightcaretovisitournewinsectary
whichisatthesouthwestcorneroftheOxfordTract

ThiswillprovidetheDepartmentforthefirsttimewith
facilitiesforlargescalerearingofinsectsandlargescale
workundercontrolledandfarmoresatisfactorycondi
tionsthaninthepastIamsuremanyofyouwhohave
visitedourlaboratorieshaveseenratherlargecageswhere
temperatureandhumidityhavenotbeencontrolledIn
thenewlocationwehavesevenlaboratorieswithcleanout
facilitiesandweexpecttohaveanothertenlaboratories
downthereinthenearfutureTheseaddedfacilitieswill
assistourworkverygreatlyMostoftheactivitiesare
plannedimmediatelyforthemovinginofinsectsbutwe



expecttohavecompletefacilitiesforparasitologybefore
long

Forthoseofyouwhohavenotbeenonthecampusfor
sometimeImightpointoutthatthenewbuildingthat
isjustinsideSatherGateontheoppositesideofthe
CampusisDwinelleHallThatisthesecondlargest
buildingonthecampusnowItissecondonlytotheLife
Sciencesbuildingjustacrossthewayfromthisbuilding
Assoonasitwaserecteditwasimmediatelyoccupiedand
isalreadybulgingattheseamsWefinditverydifficult
tokeepupwithourspaceneedsonthecampusTothe
westofusbetweenHilgardHallandtheForestryBuilding
isthenewHomeEconomicsbuildingthemostrecent
additiontoourAgriculturegroupOntopofthisbuilding
isapenthousebungalowinwhichsomesixoreightgirls
willbelivingallthetimeAlthoughthisbuildingisnot
completedatthepresenttimeyoumaywishtowander
throughitandlookatthemodernequipmentandfacilities
availableGenerallyyouarewelcometogowhereyou
wishseewhatyouwishanddowhatyouwishinany
sparetimethatyoumayhavewiththeaddedproviso
thatthisincludeseverythingexceptthekeystothepent
houseontopoftheHomeEconomicsbuilding

Weareverypleasedtohaveyouholdyourmeetingson
thecampusherebecauseweareverymuchinterestedin
whatyouaredoingYourprogramtodaylooksveryin
terestingandIamlookingforwardtoitWhileIamon
thefloorIwouldliketoinviteallofyoutoattendthe
nationalmeetingoftheEntomologicalSocietyofAmerica
whichwillbeheldattheBiltmoreHotelinLosAngeles
nextMondaytoThursdayThisisthefirsttimethatthe
SocietyhasmetinCaliforniaoronthePacificCoast
sincejustafterPearlHarborin1941Ifanyofyouare
interestedinseeingaprogramifyouarenotamember
andhavenotreceivedonewewillplaceoneintheoffice
inroom112andyoumaylookitoverThereareanumber
offeaturesontheprogramwhichwouldbeofparticular
interesttothisgroupInadditiontotheformalprogram
thereareanumberofsocialactivitiesincludingabanquet
anddancingintheBiltmoreBowlwhichisbeingtaken
overbytheSocietyonTuesdayeveningwithallofthe
entertainmentAfineprogramhasbeenplannedforthe
ladiesalsoThisisIbelieveanunusualopportunityto
meetwiththeSocietyinourownbackyardandIhope
thatyouwillbeonhandIwanttoexpressagainmy
pleasureinhavingyouwithusandwishyouthebestin
yourmeetings

PresidentPetersThankyouDrLinsleyAnun
expectedpleasuretodayistheunusualnumberofoutof
stateguestsandalthoughallofthemarenotknownto
meIamgoingtointroduceatleastsomeofthemandask
themtosayafewwordsUndoubtedlythefirstonethat
weshouldcalluponisthePresidentoftheAmerican
MosquitoControlAssociationDrFredCBishopp

DrBishoppPresidentPetersmembersoftheAssocia
tionandfriendsIassureyouitisagreatpleasureforme
tobeherepersonallyandtoextendthegreetingsofthe
AmericanAssociationtoyoupeoplewhohaveforsolong
servedmoreorlessasthebackboneoftheparentassocia
tionIalwaysenjoycomingtogetherwiththefolksout
herebecauseoftheirenthusiasmtheiractiveinterestin
allphasesofmosquitocontrolfromresearchdowntothe
actualhandlingoftheequipmentinthefieldanditisa
greatpleasuretoparticipateasalistenerinyourpro
gramIwillnottaketimetodiscusstheworkofthe
AmericanAssociationbecauseIthinkmostofyouare
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familiarwithwhatisgoingonbutIdowanttosaythat
theAssociationisinthebestpositionbothfromthestand
pointoffinancesandmembershipandactivitiesthatit
haseverbeeninWenowhaveaboutathousandmembers
scatteredoverthewholeworldandatremendousinterest

centeringuponthebroadobjectivesoftheAssociation
Youpeoplehereofcourseareparticipatinginitina
vigorouswaythroughyoursecretaryoftheAssociation
TedRaleyhasbeenIthinkouroutstandingofficerand
isdoingwonderfulworkfortheAssociation
Ithinkyoumaybeinterestedinrecentchangesinthe

BureauofEntomologyandPlantQuarantineProbablya
goodmanyofyouhaveheardthatIretiredattheendof
thelastfiscalyeartoacceptthepositionasCoordinator
ofPinkBollWormresearchfortheOscarJohnsonCotton
FoundationatBrownsvilleTexasSomehavefeltthat
mightmeanIhavebecomecompletelydissociatedfrom
thefieldofmedicalentomologyandthatImightlosemy
interestinthemosquitoanditscontrol1wanttoassure
youthatthatisnotthecaseAfteramanhasworkedin
thefieldforasmanyyearsasIhavewithmedicalen
tomologybeingthedominantinterestitisnteasytodrop
outandquitthejobIhopeinmynewpositionwithits
headquartersatBrownsvilleTexasdownintheextreme
endofthestatenotonlytocontinuemyinterestinmos
quitoworkbuttodoalittlemoreactiveworkonmyold
hobbytheticksIfanyofyoupeoplewhoareoutinthe
fielddoingmosquitoworkrunintoticksIwouldbede
lightedtoreceivespecimensbothfromthestandpointof
recordsofhostsandforgeographicaldistributionand
perhapstheremighteventurnupsomeundescribed
speciesIfeelcertainthereareafeweveninthiscountry
IdidntplantomakeanytalkatallthismorningbutI
assureyouthatIammightypleasedtobewithyouandI
shallenjoyimmenselylisteningtothisfineprogramyour
committeehaslaidout

PresidentPetersThankyouDrBishoppIamgoing
tointroduceasecondoutofstateguesttodayDrDon
ReeswhoispastpresidentoftheAmericanMosquito
ControlAssociationandalsoisfromthegreatstateof
UtahDonwouldyoubesokindastostepupandsaya
fewbutnottoofewwords

THEUTAHMOSQUITOABATEMENT
ASSOCIATION1953

BYDONMREESPHD
UniversityofUtah

Itisarealpleasureformetobeabletoattendthe22nd
annualconferenceoftheCaliforniaMosquitoControl
AssociationIhavebeenattendingthesemeetingssince
almostthebeginningofthisAssociationandalthoughI
amnotanativesonIhavebeenadmittedasamemberof
yourassociationandhaveactuallypaidmembershipdues
whenIhavebeenunabletoavoidit

ThemembersandfriendsoftheUtahMosquitoAbate
mentAssociationhaveaskedmetoexpresstheirbest
wishestoallmosquitocontrolworkershereassembled
andtheregretsofthosewhoareunabletoattendthe
meetingsthisyear

TheUtahAssociationwasorganizedin1948andhas
beenholdingannualmeetingseachyearsinceitsorgan
izationThesemeetingsarepatternedafterthoseheldby
theCaliforniaAssociationbutofnecessityonasmaller
scale



Therearenowsixorganizedmosquitoabatementdis
trictsinUtahThreeofthemareinSaltLakeCountyand
theotherthreeonacountywidebasisareinBoxElder
WeberandDavisCountiesAnattemptisnowbeingmade
toconsolidatethethreedistrictsinSaltLakeCountyor
reorganizethethreeintoasingledistrict

Organizedmosquitoabatementdistrictsnowprovide
thisservicefor60ofthepeoplelivinginthestateIn
additionthereareanumberofsmallcommunitiesin

differentpartsofthestatethatconductsomemosquito
abatementworkasacommunityprojectTherearetwo
othercountiesatpresentconsideringthefeasibilityof
organizingdistricts

TheSaltLakeMosquitoAbatementDistrictwasor
ganizedin1924andhassuccessfullyoperatedeveryyear
sinceitsorganizationTheseconddistrictwasnotor
ganizeduntil194521yearsafterthefirstTheotherfour
districtswereorganizedoneeachin194619471951and
1953

TheUtahMosquitoAbatementAssociationhasmade
itapolicytoholditsannualmeetingsinrotationatthe
headquartersofthevariousdistrictscomprisingtheAsso
ciationThelastmeetingwasheldatBrighamCityinthe
BoxElderCountyDistrictThenextmeetingwillbeheld
atMagnaabouttwentymileswestofSaltLakeCityon
March19thand20th1954Weextendtoallofyouan
invitationtoattendthesemeetingsandparticipateinthe
programandinsodoingassistusinsolvingourmosquito
abatementproblems

PresidentPetersIamnotaltogethercertainastowho
maybeintheaudiencethatwemighthearatthistime
soIamgoingtoinitiateanewprocedureIcallon
TommyMulhernwhoIamsurewillintroduceoneguest
andperhapstherestofyoucantakethecueonthat

MrMulhernThirtythreeyearsagoayoungman
freshoutofschoolacceptedtheresponsibilitynotasa
managerofamosquitoabatementdistrictbuthewent
thewholewayandbecamemanagerofamosquitoex
terminationcommissionThatmanhasseenthetidesand

fortunesofmosquitoabatementriseandfallandthenrise
againHehasseenwhathappenstomosquitoabatement
workthroughgreateconomicdepressionsthroughwars
andthroughprosperoustimesHehasseenthetechniques
ofmosquitocontrolgofromverycrudeequipmentand
verycrudemethodstothehighdegreeofperfectionthat
hasbeenarrivedattodayHehascomeclearacrossthe
countrytoattendourconferenceGentlemenIpresent
LesterSmithSuperintendentoftheMiddlesexCounty
NewJerseyMosquitoExterminationCommissionand
pastPresidentoftheAmericanMosquitoControl
Association

MrSmithMrPresidentmembersoftheAssociation
itisapleasurethatIhavebeenabletoattendthismeet
ingandsomeofyourmeetingsinpreviousyearsIextend
toyouthegreetingsoftheNewJerseyAssociationand
alsoextendtoyouaninvitationtoattendthejointmeet
ingoftheAmericanMosquitoControlAssociationand
theNewJerseyAssociationattheplaygroundofthe
worldThatsAtlanticCityIamsurethatDorerwhois
assistingDrBishoppinarrangingtheprogramalongwith
DrPepperwillhaveaveryfineprogramandarrange
mentshavebeenmadetoentertaintheladiesWehope
thatsomeofyouwillbeabletoattendWeareplanning
toattendyourmeetingnextyearifitisajointmeeting
WeplantocomeoutinacaravanAsfarasthisthirty
threeyearsisconcernedthatmakesanoldmanoutof
mebutIcanrememberwhenTommyfirstcameinas
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aninspectorandthenwenttotheExperimentStation
andworkedonwhatwecalltheWhiteElephantThe
machineweighedtwentyortwentytwotonsandIcan
rememberhavingthatthingdownalmostoutofsighton
thesaltmarshWehadtogoandgetabigderrickfrom
AtlanticCitytohelpTommyoutHoweverithasbeen
apleasuretobeintheworksolongIhavebeenpretty
muchoverthecountryandoutofthecountryalittlebit
andIenjoyedeveryyearofitanditwontbetoolong
assoonasmylastchildisoutofcollegethatImaymove
toCaliforniaorFloridaIdontknowwhich

PresidentPetersThankyouverymuchIhadfeltthat
weshouldhavearepresentativefromtheChamberof
CommerceonourprogrambutLesSmithhasbeatusto
itArethereanyotherintroductions

DrBishoppMrChairmanIthinkitmightbeap
propriatetoaddafurtherwordtowhatLesterSmithhas
justsaidabouttheAmericanAssociationandtheNew
JerseyAssociationmeetingjointlyinAtlanticCityWe
wantnotonlyafewofyoubutwewantyoutocomein
numbersIthinkwewillhaveaninterestingprogramand
itdoesnotseemrightnottohaveagoodnumberfrom
yourAssociationpresentatthatmeetingThefacilities
aregoingtobeexcellentforthemeetingandasusual
thereisthehandofwelcomeextendednotonlybythe
peopleofNewJerseybutbytheadjacentstateswhere
muchworkonmosquitoesisgoingforward

PresidentPetersThankyouDrBishoppArethere
anyotherintroductionsatthistimeIfnotIwouldlike
tomakeanannouncementtothosewhodidnothearme

originallyWearecarryingonaveryimportantactivityin
theadjoiningroomandIbelievethatsomeofthepeople
whoarecominginnowareperfectexamplesthatnothing
adversecanhappentoyouIurgeeveryonetoparticipate
inthisscientificendeavorthroughwhichwehopetobe
abletodeterminethepresenceorabsenceofencephalitis
withinusItcertainlyoffersusacrosssectionaloppor
tunitythatcouldseldombereachedunderanyotherset
ofconditionsWewillnowrecessuntilexactlytenthirty

RECESS

PresidentPetersThoseofyouwhohavehadtheop
portunitytonotethatChamberofCommerceorno
ChamberofCommercewehaveopenedthismeetingin
oneofthebestdaysthatthetownofBerkeleyhashadall
yearTheweatherisperfect

WehaveoneotherintroductionofaguestandIwould
liketocallonDickPeterstointroducehim

RichardFPetersWehaveadistinguishedguestof
thisstateatthepresenttimewhoisspendingagreatdeal
oftimewiththeDepartmentofPublicHealthandisgoing
totheentomologicalmeetingsinLosAngelesnextweek
aswellIpresentDrAntonioEjercitowhoisChiefMa
lariologistofthePhilippineIslandsDrEjercitowould
youliketostandandmakeyourselfknowntothegroup
fromCaliforniaIhavefoundDrEjercitowhoisa
medicaldoctortobeaprofoundscholarofengineering
andentomologyInthePhilippineIslandsonedoesnot
leadasimpleexistenceasamedicalmanbuthemustbe
acompleteindividualinthefieldofmalariology

DrEjercitoMrPresidentmembersoftheAssocia
tionandguestsIreceivedthekindinvitationtoattend
justthismorningandIwasntexpectingtobecalledI
wantedtoattendthismeetingincognitoFirstofallI
extendtoyouthegreetingsofmypeopleourpeoplein
thePhilippinesOnseveraloccasionswhenIhavebeen
askedtospeakIdonotforgettoexpressthecordialrela
tionshipsbetweenthePhilippinepeopleandtheAmerican



peopleMyworkismalariologyandinthefieldsofen
gineeringentomologyepidemiologytropicalmedicine
andothermattersInthistourofobservationstudiesIam
doinginthestatesIhavecoveredbigareasalreadybut
IamveryhappytobeinCaliforniaandattendingyour
meetingandIamveryhopefulthatIwillpickupmany
thingsthatIcancarrybackwithmetothePhilippines
andintroduceintoourcountry

PresidentPetersItiswithextremepleasurethatwe
callonDrLindquistwhoisknowntomostofyouforhis
workinthepastHistitlewillbeBiologicalResearchon
MosquitoesAsaBasisforTheirControl

DrLindquistMrChairmanmembersandfriends
oftheCMCAIthinkitisneedlessformetosaythatIm
veryhappytobeheretodayitissomethinglikecoming
backhomeIlivedinCaliforniaforfouryearsandlived
onthePacificCoastforabout12or13yearsTheweather
mancertainlypulledtherightlevertodayThisistheway
IrememberCaliforniaIhaveverymanyhappymemories
ofworkingcooperativelywithmanyofyouSeveralof
ourstaffmembersoftheBureauofEntomologyand
Quarantineareactivelyworkingwithyouduringthe
summertimeonmosquitocontrolAsyouknowIhave
anewjobinWashingtonanditisentirelydifferentfrom
whatIhavebeendoingItskindoftoughbutIthink
wecanmakesomeprogress

BIOLOGICALRESEARCHONMOSQUITOESAS
ABASISFORTHEIRCONTROL

BYARTHURWLINDQUIST
InCharge

DivisionofInsectsAffectingManandAnimals
BureauofEntomologyandPlantQuarantine

AgriculturalResearchService
USDepartmentofAgriculture

Washington25DC

Thoseofusengagedinmosquitocontrolareupagainst
abarrierinoureffortstoprogresssteadilyItistimewe
stoppedtotakeagoodlookatwhatwearedoingand
howtobreakthroughForthelast10yearswehavebeen
sobusydevelopingandevaluatingnewinsecticidesthat
someofushaveforgottenfundamentals

BeforeDDTcameintothepicturein1942wehada
veryfewchemicalsthatwouldcontrolmosquitoeswell
IcancountthemonthefingersofonehandSincethat
timewehavehaddozensofnewmosquitokillersLarge
groupsofscientistshavebeenevaluatingpotentialin
secticidesbythethousandsSomuchefforthasbeen
pouredintoinsecticideevaluationthattherehasbeen
littletimeormanpoweravailableduringrecentyearsfor
studyingthemosquitoesthemselvesWehavebeenforced
intoapatternofresearchapatterninwhichthemos
quitoesthemselveshavebeenforgotten

Mosquitocontrolwithchemicalstodaywouldbefar
lesssuccessfulifwedidnothaveconsiderablebiological
knowledgeofthepestsIttookus60yearstoaccumulate
thatknowledgebutwestilldonotknowenoughtosolve
theproblemsofunexpecteddevelopmentssuchashave
beenbroughtaboutbyresistanceandtoxicology

Nowitisunderstandablehowwegotinvolvedinthis
insecticidepredicamentDuringthelastwarweinthe
Bureauwereaskedforamoreeffectivemosquitocontrol
programandwewereaskedtoproduceitimmediately
Iaskyouhowcouldwemeetthisdemandexceptwith
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insecticidesInsecticideswerewithoutquestionthebest
answertomosquitocontrolproblemsunderconditionsof
warwhentroopsandcivilianswereshiftingintonewand
sometimesremoteareasInsecticidesweredeveloped
whichappearedtobetheanswerschemicalsthatprom
isedfarmorethanwehadhoped

WheredowestandtodaySeveralspeciesofmosquitoes
alreadyhavedevelopedamarkedresistancetoDDTand
otherinsecticidesThereislittlereasontobelievethat
theresistanceproblemwillbecomelessRatheritwill
plagueusforalongtimeAlthoughsubstitutechemicals
willbedevelopedonenaturallyinquireshowlongitwill
bebeforetheinsectdevelopsatolerancetothem
Iamstronglyinfavorofcontinuingresearchdesigned

todevelopnewbetterandsaferinsecticidesbutwemust
awakentotheurgentneedoflearningmoreaboutthe
biologyofmosquitoesIamusingthewordbiologyin
itsbroadsensetoincludebehaviorhabitsandphysiology
Theobjectiveofthisbiologicalresearchistomakechemi
calandothertypesofcontrolmoreeffectiveandless
costlyAfullknowledgeofthehabitsofthepestsmay
showweaklinksthatcanbetakenadvantageof

Thissoundslikeareasonableandpracticalproposition
Whythenisitdifficultforthelaymanandpersonsen
gagedinmosquitocontroltoappreciatebiologyWhy
dotheynotdemandmorebiologicalresearchThefore
mostreasonIbelieveisthatsoundbiologicalresearchis
difficultandisslowSignificantdevelopmentsusuallydo
notcomeovernightbutonlyafteryearsofintensivestudy
underchangingclimatesandenvironmentsThelaymen
andevensomedirectorsofresearchbecomeimpatient
withtheslowaccumulationofresults

Ithinkweshouldlookonbiologicalworkaspartofa
constructionjobEachpieceofgoodresearchservesasa
foundationuponwhichothersbuildResultsthatwillbe
usableinmosquitocontrolmaynotbeforthcomingfor
severalyearsoreveninourlifetimebutwewillbebe
queathingsomethingworthwhileforposterityFuture
generationsareentitledtoinheritbasiccontributionsWe
asscientistsorlaymenhaveanobligationtolookforward
2550or100yearsandconsiderleavingarecordofsuch
research

Whataresomeoftheproblemsonwhichresearch
shouldbeconductedIwillpointoutonlyafew

Theneedforasimplerapidmeansofsamplingadult
mosquitopopulationshasbeenrecognizedbymanyen
tomologistsAscreendevicebaitedwithasubstanceat
tractivetomosquitoeswouldbeagreataidinvarious
typesofstudiesTheproblemistofindanddevelopsuch
anattractantOnewouldexpectsomeofthetensof
thousandsoforganiccompoundsavailabletobeattractive
tomosquitoesAfineexampleofchemicalattractantsfor
insectsismethyleugenolwhichisapowerfullurefor
malesoftheorientalfruitmothForsomespeciesachem
icalluremaynotbenecessarybutratheranattractive
artificialrestingplaceThereisthefurtherpossibilitythat
economicalcontrolcouldbeachievedundersomecondi
tionsbydestroyingthemosquitoesbroughttotheattrac
tivesubstanceorequipment

Althoughinformationontheoverwinteringofadultsis
availableonsomespeciesagreatdealmoreisneededby
controlworkersProbablyCulextarsalisoverwintersonly
intheadultstagebutcanwebesurethateggsdonot
overwinterundersomeconditionsLetusassumethat
theadultsoverwinterArealltypesofhidingplaces
knownandcanestimatesbemadeofthenumberof



mosquitoesperacreorsquaremilePerhapsthebest
timetofightthisspeciesisduringthewinter

Weshouldknowmoreabouttherestinghabitsofadults
ofvariousspeciesThisinformationisexceedinglydifficult
toobtainwhenmosquitoesarephysiologicallyreadyfor
abloodmealbecausethemomentanobservercomesnear
theinsectitisreadytobiteBeforethesestudiescanbe
madeitwillbenecessarytoeliminatemanodorsor
movements

Studiesonswarmingflighthabitsovipositionhatch
ingandfoodrequirementsofbothlarvaeandadultsall
needcarefulattentionWhatarethehabitsofdifferent

speciesbeforetheyarereadytobiteWhatfoodsdomales
andfemalesseekafteremergenceWecanaskdozensof
questionsonthebehaviorofmosquitoesunderdifferent
ecologicalsituations

Insectphysiologistshavenotusedmosquitoesagreat
dealintheirstudiesongeneralphysiologyTheyhave
workedmoreonlargerinsectsandperhapsthosemore
easilyrearedWeshouldencouragephysiologicalresearch
onmosquitoes

Howdothevariousinsecticideskillmosquitolarvae
andadultsandwhyisitmoredifficulttokillpupaethan
larvaewithDDTandrelatedinsecticidesHowarere

sistantmosquitoesabletotoleratelargedosagesofDDT
ArethebreakdownproductsofabsorbedDDTthesame
asinotherresistantinsectssuchasthehousefly

Attentionshouldbegiventotherelationofthedifferent
speciesofmosquitoestotheirenvironmentInnatural
mosquitobreedingareassuchasmarshesminorchanges
inenvironmentcouldpossiblyreducemosquitonumbers
ifweknewmoreaboutthehabitsofthepestsandtheir
relationtotheenvironment

Ourinformationoninsectpathogensisfarfromcom
pleteDiseasesofmosquitoesandthepossibilityofusing
themincontrolshouldbeinvestigated

Whatisthemosteffectivewayofconductingsuch
researchAgroupofcompetententomologistsandothers
workingtogetherinoneplaceunderanableandimagina
tiveleadercouldgofarinsolvingtheseproblemsIshould
liketoemphasizeteamworkinagrouplikethisTeam
workinanygroupisatremendouslyvaluableassetin
gettingthingsdoneTheremustalsobeagooddegreeof
permanenceinthesetupandprogramsshouldbepro
jectedfor3to5yearsTheresearchunitshouldkeepa
balancebetweenthetwotypesofbiologicalresearch
thatisthecollectionofinformationthatmaybeofimme
diateuseinmosquitocontrolandthecollectionofin
formationforitsownsakeorthesocalledbasicwork
Thelatteracademicapproachshouldnotbediscouraged
butdirectedintochannelswhereitwillbringfruitful
results

WhoistopayforthistypeofresearchInmyopinion
itistheresponsibilityofStatesortheFederalGovern
mentSeldomhavesmallerunitsofgovernmenttaken
uponthemselvesthedirectsupportofthistypeofresearch
Thisisbecausemostoftheseproblemsarenotlimitedto
citiesorcountiesThepestsconcernedareregionalor
nationwideindistributionStatesandtheFederalGov

ernmentalsohavethebackgroundoforganizationand
experienceforthistypeofresearch

ManyofusareconcernedthatStatesandtheFederal
Governmenthavegivensolittleattentiontoresearchon
mosquitobiologyandcontrolMosquitoesaffectmillions
ofourpeopleTheybitedomesticanimalsaswellasman
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Thefarmerhasaspecialinterestbecausemosquitoesaffect
hislivestockwithaconsequentreductioninweightas
wellasinmilkproductionThemonetarylosshasnot
beenmeasuredbutmustreachhighfiguresFurthermore
muchofthetroubleoriginatesonthefarmerslandwhere
mosquitoesbreedinhisirrigatedpasturesItisdifficult
tomeasuretheinjurytomanhimselfbuttheirritation
andconsequentlossofhisefficiencymustbeconsiderable
Itseemswehavejustificationformoresupportandwe
shouldkeeplegislativebodiesinformedoftheseproblems

AllthefundsprovidedbytheDepartmentofAgricul
tureformosquitoresearchareusedattheCorvallis
OregonlaboratoryOnlyasmallamountisavailablefor
thispurposeThissmallunithasproducedsomeworth
whileresultsOfnecessitytheeffortshavebeendirected
towardstheuseofinsecticidesduringthepast6or7
yearsTheDepartmentofDefenseallocatesaconsiderable
amountofmoneytoourOrlandoFloridalaboratoryfor
researchoninsectsofmedicalimportanceparticularlyto
theArmedServicesbutmostoftheresultsobtainedare
notreadilyapplicabletocivilianneedsHereagainall
effortsarealonginsecticidallines

InclosingIshouldliketoemphasizethatalllinesof
researchonmosquitoesareimportantIhavenotmen
tionedwatermanagementandsourcereductionbutwe
allknowhowimportanttheyareTheresearchonde
velopmentofinsecticidesisofgreatvalueandtheiruse
inapracticalwayrestsfirmlyonourpresentknowledge
ofmosquitohabitsWehaveusedallthebiologicalin
formationavailableUrgentlyneededisnewinformation
onthehabitsbehaviorandphysiologyofmosquitoesIt
behoovesustoencouragenewandgreatereffortsalong
theselines

PresidentPetersAnumberofushavehadoccasion

duringthepastyeartoappearbeforelegislativecommit
teesinrelationtoencephalitisandmetamanwhois
muchinterestedinthisproblemWemayhavetheocca
siontobecomemorefamiliarwithhiminthefutureI
introduceAssemblymanErnestGeddeswhoisamember
oftheAssemblyPublicHealthCommitteeandwhowas
ChairmanofthesubcommitteeonEncephalitisduring
the1953sessionofthelegislature

THELEGISLATUREANDMOSQUITOCONTROL
HONERNESTRGEDDES

Assemblyman49thDistrict

MrPresidentdistinguishedguestsandmembersof
theAssociationManyofyouIseeagainafterhaving
hadyoubeforetheCommitteeonPublicHealthlistened
toyouthereandtalkedpersonallywithyouinthehall
aftertheformalmeetingswereoverandhadyouexplain
someparticularproblemandsomeparticularpointthat
theCommitteemayhavemissedIhavechosenformy
topictodayTheLegislatureandMosquitoControl
IwanttospeaktoyoutodaynotasthisparticularLegisla
torbutasarepresentativeoftheLegislaturehavingI
believeaprettyworkingknowledgeofthoughtprocesses
ifanyofthegenuslegislatorum
Iknowthatwearefacedwithacontinuingproblem

andsoIcanhardlyjustifymytimeoryoursandthelong
journeyheretospeaktoyouunlesswegotdowntofacts
andfundamentalsApersoncantgetverydeepintosub
jectssuchasweareinterestedinwithoutsomeofitrub
bingoffontohimIthinkoneofthethingsthatrubbed



offonmewasthatIwasterriblyterriblyafraidofmos
quitoesforsomereasonorotherAbouttendaysago we

hadahardraindowninClaremontjustoutsideof
PomonaandrightafterthatonenightIheardabuzzing
behindmyearandIthinkanairraidalarmcouldnt
havemademeanymoreawakeIdidntlikethatsound
atallSoIwonderhowpeopleinuncontrolledareasfeel
whentheynotonlygetthesoundofthemosquitoes
whinebutmustalsofeelthejabsoftheirbusinessinstru
mentSoIthinkthatissomethingwhichwewouldmore
orlesstakeforgrantedIhavetwolittlegrandchildren
thatItookuptoOregonwithmelastsummerTheir
motherworkedinoneofthecommitteeofficeshelping
putthereportofthecommitteetogethersincewewere
workingagainsttimeandsomeofwhatshereadmust
haverubbedoffonthekidssinceeverytimetheypassed
amudpuddleoratincanfullofwaterthechildren
wouldsayLookGrandpaCulextarsalisWell that

iseducationThosekidsupinOregonalthoughwehad
nomosquitoesuptherewouldneverallowafterarain
fallanytinpanorcanoranythingelsethatcollected
watertoremainwithwaterinitTheyturneditover
anddraineditIfwehadpeopleinourcitiesandin
festedareasdoingmoreofthatIamsurethatwewould
allappreciateitwouldwenot

ButIwouldliketogetdownnowtothesubjectthat
wearediscussingandsaythatinmyopinionthestudy
ofencephalitismerelyfocusedthewholeState interest

inthegeneralsubjectofmosquitocontrolItwas some

thingwhichiseasilydramatizedpeopleweredyingfrom
theeffectsofitpeopleweregoingtothehospitalswe
havepositiveteststhatweremadeofallthesuspected
casesanditwasrathereasyIsayrathereasytogetthe
appropriationtomakethestudyAfterthestudy was

madeitwasalittlehardertogetsomeofthecommittee
recommendationsfollowedoutButwedidobtainan
amountofmoneyinadditiontothefourhundredthou
sanddollarsthatwasalreadyinthebudgetwegotthree
hundredthousanddollarswhichwastoamplifythepro
gramandtobeusedaswasstatedinthesuccessfulbill
forincreasedsubventionsonanemergencybasisIthink
probablyeveryoneofushasfelttheimpactofthein
creasedsubventionorhavewonderedwhatwecoulddo
withalittlemoremoneyandwonderinghowthatwould
relateitselftoourownparticularproblemofhomefinanc
ingofourprogramsSowhatweareinterestedinI19
makenobonesaboutitiswhetherornottheamount
whichwillcontinuetobeappropriatedwillbefourhun
dredthousandtwohundredthousandfivehundredthou
sandsevenhundredthousandortenhundredthousand
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Soletsraisesomeofthequestionsthatmycolleagues
aregoingtoaskwhenwegobeforetheWaysandMeans
CommitteeforanyamountofmoneyFirstwhatdid
youdowiththemoneyyougotWasitwiselyspentand
whatresultswereobtainedWearepleasedtohearfrom
thereportontheyeartodatethatwehavehadapretty
goodyearIthinkprobablybecausewehavebeenout
killingmosquitoeswehavebeendoingsomethingtopre
ventthespreadofthemandwewereaidedintheearly
partoftheyearbynaturewhichissomethingtobe
thankfulforbutwehaventhadnatureoranyoneelse
wipeoutourwholebasicproblemAquestionthatis
goingtobeaskedisHowmuchforhowmuch Ican

hearsomememberaskingthatnowWhatarewegoing
togetwhatwillthepeoplegetforthismoneyThen
thereisthequestionthathasbeenraisedanumberof

timesintheCommitteewhenweweremakingourstudy
andthatisWhatequityexistsinthesubventionpro
gramIdonotmeanthatperhapseverymemberofthis
Associationasawholemightnotbewellsatisfiedwiththe
formulathatisusedinmakingthesubventionsorperhaps
thatnoneofyouaresatisfiedwithitbuttheLegislature
hasdevelopedaphilosophyonsubventionprogramswe
probealittledeeperintothefinaleffectsandthemethod
ofdistributionIthinkthattherearesomethingsincon
nectionwiththatwhichwewilldiscusslaterAnother
questionisIsthisgoingtobeacontinuingprogram
In1946theStatetookoverfromtheFederalGovernment
theoperationofChildCareCentersinCaliforniaonan
emergencybasisIthasbeenanemergencyeversinceI
havehaditinthebudgetonlytwicewhichmeantthat
theStateDepartmentofEducationthencameinwith
theamountthatwasdeemedtobenecessaryifthepresent
formulaofcollectingfromtheparentsandfromthelocal
schooldistrictandfromtheStateistobemaintainedas
isAnyvariationinthatformulaisgoingtocauseavaria
tionintheamountofmoneythatisbudgetedTheLegis
lativeAuditormakeshisrecommendationsthatcertain
amountsmaybecutdownasfarastheStateexpenditure
isconcernedbyincreasingthecontributionsfromthe
parentsandbyincreasingtheparticipationbythelocal
schooldistrictsNowIcitethatbecausethatisafive
milliondollarprogramandwemightexpectthatfive
milliondollarsisgoingtobelookedatalittlemoreclosely
thansevenhundredthousandbutbasicallytheWays
andMeansCommitteeoftheAssemblyandtheFinance
CommitteeoftheSenatelookatitinexactlythesame
wayHowwasthemoneyspentandwhatresultswere
obtainedIsitrightIsitfairAndhowwouldyou
modifyit

Thenthereisaquestionthatmustberesolvedandone
whichwecannotescapeIseethatyouhavesomething
aboutitonyourpanelforthelastdayofthisConference
thatisHowarewegoingtotreatthemarginalcasesof
thepoorerdistrictsImeanthefinanciallypoorandthe
indifferentcaseswhicharecomplicatedbyfactorswhich
wemusttakeintoconsiderationThenweareinterested
intheanswertowhetherthissevenhundredthousand
dollarswillbecontinuedforanotheryearItalldepends
onwhatisputintothebudgetbecausetheConstitution
oftheStateofCaliforniasaysthatintheevennumbered
yearstheLegislaturewhichshallconveneonthefirst
MondayinMarchshallconfineitsactivitiestothecon
siderationofthebudgetandnecessaryrevenuestosup
portitNowitisentirelypossiblefortheGovernorto
issueacallforaspecialsessiontoruncontemporaneously
withthebudgetsessionwhereitemsotherthanbudget
itemsmaybeconsideredItisalsopossibletomakean
interlinearamendmenttothebudgeteitherraisingthe
amountalreadyincludedinitordeletingitinitsen
tiretyorchangingittosomeotherstatusThatofcourse
ismoreorlessanadditiveprocessunlessitisproposedto
makeasubsequentchangeinexistinglawthrougha
budgetamendmentwhichislegalsoIthinkweshould
dismissthatfromourthinkingandplananyapproachto
theLegislativepowersthroughgettingfactsandfigures
togethertoshowthattheamountthatwasappropriated
lastyearwasjustifiedandalsotoshowthatthecontinua
tionofsomefigurecanbejustifiedThenofcoursewe
willhavetheanswertothisbasicquestionofoursIt
dependsontheunderstandingandpresentationofthe
programYoupeoplehavenopaidlobbyistsYouhave



reallyonlytheDepartmentofPublicHealthtoappear
beforetheBudgetCommitteeandtoworkforyouYou
haveacertainnumberoffriendswhoaremembersof

theLegislaturebutwemustoperatewithoutbeingmem
bersofanyparticularcommitteesetuptomakeanin
vestigationoftheneedAndofcourseitwilldepend
uponthebattleforeverydollarthatisinthebudget
thedemandandthenecessityandthepoliticsofcutting
thebudgettothelowestpossiblefigure

Youknowthatwevegotsomefolksthattheycallthe
prunersthatoperateinSacramentoandtheytakeagood
dealofpleasureinthisTherearethepenknifepruners
andthepickerstheyjustgothroughandtheypickoffa
coupleofdeadleaveshereandablossomthereitisready
tofallanyhowitdoesthegardenalittlegoodThen
wehavetheprunersthathaveagoodsharppairofshears
Theycomealongandlopoffatwigandtheystraighten
upatreeandmakeitgrowalittlestraightersothatit
willappearbettertotheeyeAndthentherearetheboys
thatcarryahatchetandreallydoajobAndsowehave
tohavesomeonethatknowshowtogetalongwiththese
peopleandwhowillanticipatethequestionsthatwillbe
asked

IamastonishedandIusethewordadvisedlyatthe
sketchylawsweoperateunderIlltellyouwhyWehave
downinLosAngelesCountyanairpollutioncontrolact
Allthatthepeopleinthesurroundingcountieshaveto
sayaboutitisthatLosAngelesisspendingalotofmoney
andwearegettingtheirsmogItblowsoverwiththe
samewindthathelpstocreateitandmakestheinversion
YetwehaveadetailedprocedurebywhichtheCounty
Counselcangointocourtandbringaninjunctionagainst
theAirPollutionControlBoardthatallowssomeonea
varianceWehavethemethodsunderwhichvariances

willbegrantedWehavetheprovisionthatbeforeaman
canbuyafactorybuildingitonhisownlandwithhisown
moneyputinhismachineryandeverythingandenjoy
therightsofhispropertyhemustgetaclearancefrom
theAirPollutionControlBoardastowhathecanmake

orproduceinthatfactoryifthereisanychancethathe
mightcontaminatetheairYetwehavenothingatallas
tothemarginalareaoperatortheagriculturistthatcor
respondstoourmosquitoabatementlawWedohave
theproblemwhichisalwaysgoingtobethrownatyou
whatareyougoingtodowiththeseislandareasthatlie
betweentwoareasthatarespendingthemselvesupto
thehiltonmosquitocontrolandaregettingaStatesub
ventionwhilethesepeopleareeithertoopoorortoo
indifferenttodoanythingaboutitthemselvesThepro
posalisofcoursemadethatweshouldbaitthemwith
somemoneywhichisofcoursehardlyfairtothepeople
whohavebeenworkingashardandaslongtosolvea
problemasthosewhoarerepresentedinthisroomThat
issomethingwhichwillultimatelyhavetobeanswered
butcannotbeworkedoutatthebudgetsession

IwanttohelpyouallIcanandtrytoanticipatesome
ofthesethingsandtellyouthatthenextitemIbelieve
isgoingtobetheveryapparentlackofevidenceofuni
formityofeffortIamnotthrowinganyblocksatanyone
atallonthisbutIwasjusttryingtostudythereportson
theexpenditureofmoneybythedifferentDistrictsand
comparethatinthetimethatIhaveremainingwith
thebasicquestionofequalizationofStateaidButbefore
IgoonwiththatIthinkweshouldgiveconsiderationto
solvingtheproblemofthemarginalandindifferentarea
onthebasisofhavinganoverallauthoritythatwouldnt
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interfereundulyanymorethanisdonenowwiththe
localoperationbutwouldcertainlydeclareinanendemic
areaparticularlyaquarantinetoexistorastateof
emergencytoexistandwouldwalkinandtakeholdI
thinkthatwouldbebetterperhapsthanmerelytrying
tousebaitButIwasstudyinginthematerialthatwas
submittedtothecommitteeacomparisonofsomethir
teenmosquitoabatementdistrictsintheCentralValley
Theaverageamountavailablethroughthevalleywas
18200perproblemorcontrolledsquaremileOfthe
thirteenagenciesthatwerereportedsixwerebelowthe
averageof18200onewasverynearlyattheaverageat
18000andsixwereabovetheaverageTwowereat
20000persquaremileoneat20800oneat21500
oneat29300andoneat30000Thatwasthetotal
moneyavailableperproblemsquaremileNowthatisa
widevariationandsomewhereonthebasisofanengineer
ingsurveythatiscostengineeringweshoulddetermine
whythereisthatwidespreadinthemoneyspentwhich
isagainthemoneythatisavailablepersquaremileWe
willlookatthelocaleffortthatismadetoraisemoneyfor
theirownneedsandtrytomakeadeterminationasto
whysomepeoplegowaybeyondareasonablelimitbut
receivelessinStateaidthanmightbereasonablyantici
patedwhenwemakecomparisonswithothers

Youknowthisaveragebusinessisalwaysratherinter
estingItremindsmeofthestoryaboutthemanthat
wastakingthePullmantrainforthefirsttimeinhislife
andhedidntwanttoshowthathewasignorantSohe
askedtheporterwhenhegotonNowIdontwantto
bebotheredwithtippingallthetimesowhatistheaver
agetipthatyoureceiveontherunfromheretoNew
YorkTheportersaidWelltheaverageisfivedollars
ThankyousaidthemanImverygladtoknowit
HereisyourfivedollarssoyouwontbeworryingThe
portertookitandsaidYouknowyourethefirstman
thatevercomeuptotheaverageNeverthelessImade
someaveragesofthesethirteenreporteddistrictsThe
sevenlowsaveraged13800persquaremileoftheirown
fundsplusStatefundsThesixhighaveraged23600per
squareproblemmileThatisadifferenceof9800which
isalmostthetotalfundraisedinsomeofthedistrictsper
squaremileInthelowgroupthereweretwowiththe
sameassessedvaluationandhadthesametaxrateyet
theiraverageperproblemsquaremilewasnotthesame
Inonetherewasanassessedvaluationoftheirproblem
squaremileof82963andintheother68716Your
differencethereamountsto2137intaxesthatisraised
onafifteencenttaxrateWedontallowthattogoonin
supportofpublicschoolsinCaliforniaIncasesomeof
youdontknowhowwesupportpublicschoolsunderan
equalizationprogramIlltrytosketchitforyou

FirstofallandthatiswhyIhavequotedthesefigures
foryouwedeterminewhatshouldbetheminimumedu
cationalopportunityforachildineachoftheseveral
areasinschoolsinCaliforniaThenhavingmadethat
determinationwepickacertainamountofmoneyfrom
theStatetaxesthatwemustappropriatetotheschools
andtakethatcertainamountofmoneyandspreadthat
acrosstheboardtoeveryschoolrichorpoorintheState
ofCaliforniaonthebasisofsomuchperchildinaverage
dailyattendanceAndthenwetakewhatiscalledacom
putationtaxitisntarealtaxitisacertainpercentage
ofthemaximumtaxthataschooldistrictcanlevywith
outavoteofthepeopleandwesaysuppose weraisethe

taxatthisratehowmuchmoneyperchildinaverage



dailyattendancewouldberealized Soweaddthat

andthebasetogetherandifthatdoesntcometowhat
isdeterminedtobetheminimumthenfromtherestof
theschoolsupportfundweallocateonapercapitabasis
untilitcomesatleasttothatThefortunatedistricts
BeverlyHillsandsomeotherplacescanbyputtingina
verysmalltaxinadditiontotheminimumtaxnecessary
provideagoldplatedopportunityforchildrenThatis
theirgoodlucknooneistryingtotakeitawayfromthem
ButthepointthatIamtryingtomakeisthatifwefind
wehaveabasisforequityforexamplethatevenSan
Franciscowhichcitycontributesagreatdealofmoney
andevenLosAngelesandLosAngelesCountythatcol
lectanenormouspartofthetotalsalestaxwillsupport
throughtheirelectedrepresentativesevenbeforethe
peopleofCaliforniaapproveditseveraltimesbytheir
actionontheballotthenthewholeStatebuystheprinci
palofequalizationofeducationalopportunity
Idontthinkthatwearestretchingittoofarthento

saythatinourparticularproblemoffinancingmosquito
controlthatweshouldmakeanappraisalofthebasison
whichwesubventtothelocalagenciesIthinkweneed
tomakeadeclarationasismadeinanumberofinstances
astowhytheStateisinterestedinthisparticularprob
lemWellgoontheusualbasisIthinkandbuythatAs
LincolnsaidWhenagroupofpeoplecannotprovidea
necessityforthemselvesitisthedutyoftheStateto
provideitforthemWehavefollowedthatprinciplein
providingforfloodcontrolWeuseittojustifytheex
penditureofStatemoneyinaidtothelocalgovernments
onanumberofdifferentoccasionsItwouldbewellto

comeinwithaprogramthatisjustifiedthatrepresents
thebestthinkingofeveryonehereinthisroomandwhich
wouldbeintelligibletothemembersoftheLegislature

NowtheseofcoursearethingsthatIhavereadinthe
reportIhavetalkedtovariousonesofyouintheDepart
mentofPublicHealthaboutitIhavetalkedtoother

peopleintheStategovernmentandIthinkthatIam
safeinsayingthatthekindofapproachIhavesuggested
wouldbemuchbetterthanonewhichisjustmakinga
greatdealofnoiseYetwearefacedwiththeveryserious
problemofwhatwewilldoin1954Budgethearingsare
goingonandthereisnolegislativecommitteeofyour
organizationwithwhichwecanworkSoIwouldgive
thistoyouasmyearnestrecommendationthatwhenyou
haveyourbusinessmeetingyouestablishaLegislative
CommitteethatyourLegislativeCommitteestartwork
ingonsomeoftheseproblemssothatyoucandotwo
thingsFirstthatyouhavealittlebrochurethatmaybe
placedinthehandsoftheLegislatureandinthehands
oftheinterestedcommitteesThenifitprevailsthere
thatyouplaceitinthehandsofeverymemberthatis
goingtovotewhenitfinallycomesupstairsandhastobe
actedupon

ItisapleasureformetohavebeenhereIespecially
enjoyedsomeoftheremarksthatthepreviousspeaker
hasmadeIthinkthatthatwaspointedupinourcom
mitteemeetingthatisthegoodthatmaybederivedfrom
theuseofchemicalsIwasapproachednosoonerthan
thecommitteehadbeenappointedbyamanufacturerof
chemicalsthatwantedthecommitteetotestitThat

wasntourfunctionSomeonewhodidntwantaprofit
himselfhejustwantedtodosomethingfortheState
butwecertainlyassuredhimthatwehadplentyofpeople
thatwereinterestedintheproblemfolksthatwould
maketeststhatwouldmakefinaldeterminationsontheir
ownIaskedMrPetersforsomefiguresyesterdaythat
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Ithinkyouwouldbejustifiedinusingthatwereobtained
ofcoursebyrecordsthathadbeentakenfortheentire
currentyearthatiscomparedofcoursewiththe700and
bettertotalcasesreportedfortheyearpreviouslytosub
stantiatethebidforemergencyfundsWehad267virus
casesOfthese149wereclinicalandthosewhichwere
traceabletochickenpoxmumpsormeasleswere116
leavingonly21confirmedThuswefindthatyoucan
answerthequestionWasanygooddonebytheexpendi
tureofthemoney IntakingthisbeforetheLegislature
wellwewonttakeallthecreditbecauseIdontthink
wearethatkindofpeoplebutcertainlywecansaythat
thosefiguresdidntcomeaboutjustbythemselvesThen
wewontforgetwhatDrLindquisthastoldusthismorn
ingthatthereisaveryimportantrelationshipbetween
themosquitoabatementactivitiesinthefieldandthe
biologicalstudiesthatshouldcontinuetobemadeIthink
itisinescapablethatthemosquitoabatementdistrictsand
theDepartmentofPublicHealthwillcontinuetowork
togetherwithsuchafinerelationshipandmutual
advantage

PresidentPetersThankyouverymuchMrGeddes
IamsureeveryoneenjoyedhavingyouhereWehave
aboutfiveminutesIdonotwhetheritwouldbeoutof

ordertoaskifthereareanyquestionsWouldanyonelike
toaskquestionsofMrGeddes

MrGrayIwouldliketoaskMrGeddeswhetherthe
membersoftheLegislaturewerewellconvincedthatthis
problemwhichinitselfliesintheCentralValleyisreally
amatterofStateconcern

MrGeddesYesIthinktheywereprettywellcon
vincedalthoughwehadsomedebatewhentheCommit
teewassetupforthisspecialstudySomeofthemembers
wereafraidthatweweregoingtoputonlongwhitecoats
andhedoctorsafterashortcourseWeconvincedthem
thatitwasnotsoInsupportingtheresolutionIstated
justwhataterriblethingencephalitiscouldbeMydaugh
terhadencephalitistheyearbeforebuttheycalledit
mumpshoweverandevenifyoucantdistinguishthe
diseaseastowhereyougetitcertainlynooneisgoingto
wishitonanyoneelseSotheLegislaturewillgenerallygo
alongwhenthereisaproblemofpublichealththatcan
bereallypointedoutIntheCommitteeonWaysand
Meanswehadalittlemoreargumentbutthemembers
ontheAssemblysidehadagoodrepresentationfrom
theCentralValleyandothercountiesEvenhavinga
certainamountofthediseaseinLosAngelesCountyand
OrangeCountyandRiversideCountyhelpedustherein
spiteoftherecommendationofMrShawthatnofurther
LegislativestudywasnecessaryTherestoftheCommit
teeonPublicHealthwiththeexceptionofthechairman
whowasawaywentalongwiththefinalrecommendation
oftheintent

LetmesaythisthatIthinkeveryoneofyouandyour
BoardsshouldbefamiliarwithyourDistrictRepresenta
tiveandcertainlythatistheplacetogetinsomefirst
handlicksbygoingtohimdirectlyandgivinghimsome
insideinformationastoyourownparticularlocalprob
lemOntheotherhandyouaregoingtohaveatough
sessionItisabudgetsessionitishardertomakeany
changesandthehatchetmenaregoingtodemandsome
prettystraightpositiveanswers

PresidentPetersArethereanyotherquestionsThe
nextparticipantonourprogramistheVicePresidentof
theCaliforniaMosquitoControlAssociationandMan
ageroftheSanMateoCountyMosquitoAbatementDis
trictDonGrant



APERSPECTIVEONOURINVESTIGATIONS

WORKINCALIFORNIAMOSQUITOCONTROL

CDONALDGRANTMANAGERENTOMOLOGIST
SanMdteoCountyMosquitoAbatementDistrict

Inreviewingtheconsiderablediscussionconcerningour
fieldresearchprojectsduringthepastfewyearsthere
hasbeennotedanatmosphereofimpatiencecertain
doubtsastoprocedureandfrequentconjectureastowhat
tangiblebenefitshavebeenorwillbeprovidedtothose
inactualmosquitoabatementworkCriticismofanysuch
projectshasitsplaceandmaybecommendablebutthe
failuretorecognizetheimportanceofsuchfieldstudies
hasalreadyhamperedourprogressinsomerespectsto
continuewithoutdueregardfortheurgentproblemsfac
ingusandtheresultantneedsforreliableecologicaldata
ourpastsuccessesmaywellbeplacedinjeopardy

IthasalreadybeenpointedoutmosteffectivelybyDr
Lindquisthowbiolologicalstudieshavedirectlyaided
mosquitoabatementworkthroughouttheworldandhow
theseresultsareincorporatedintoourownprocedures
hereinCaliforniaHoweveroftentheirintroductionis
sosubtleorgradualthatthesignificanceandreasonbe
hindsuchadoptedpracticesarelostintransitionorac
ceptedaspopularknowledgeneversubjecttoquestion
Theestablishmentoftimeelementsinlifecyclesaspecies
predilectionforcertaintypesofhabitatsthefailureor
successoftrialmethods allbeartheirinfluenceoneach

Districtinmodifyingitseffortsastosprayingandinspec
tionscheduleswheretoexpecttheneedforgreatestem
phasisunderpressurewhatchannelsofapproachmay
bedeemedimpracticalincertaindistrictsandwhatop
erationsaresubstantiatedasfeasibleonabroaderbasis

thanthataffordedbynumerousvariabilitieswithina
localarea

Atthepresenttimetheoutlookonourownoperational
investigationsprojectsisespeciallygratifyingaswenote
thatwithinthelargebulkofaccumulatedbasicdatawe
areresolvinghypotheticalpointsofattackandinvestiga
tionwhichwillbearmostdirectlyonthecontrolofmos
quitoesOneoftheseconsistsoftheworkbeingdoneon
theaquaticalgalformfoundinricefieldswhichap
parentlydirectlyinterfereswiththedevelopmentofmos
quitolarvaeAlthoughthepossibleeffectsofthisplant
werenotedmanyyearsagoithasbeendependentupon
thebackgroundofecologicalfactsestablishedintherice
fieldstudiestomakepossiblethefinaldeterminationof
itspracticalityincontrolmeasuresThereisalsothein
dicationthatthegreatestpotentialmeritofthisalgaewill
dependonfurtheranalysisinthelaboratoryofthephys
iologicalandchemicalmeanswherebyitsdeleterious
actioniseffected

Anotherpointofspecificstudyanddirectconcernto
controlpracticesliesindeterminingtheeffectsofsoil
conditioninirrigatedpasturesonmosquitodevelopment
thereinOnlyalargebodyofdatabasedonthecorrela
tionofsoilsamplesandmosquitodevelopmentcanre
solvethisproblemandtheacquisitionofthisknowledge
assuchisalreadywellunderwayTheeffectsofsoilcondi
tiononaquaticenvironmentmustalsobeanalyzedand
againmuchofthisinformationhasbeenpreviouslygar
neredthroughearlierstudiesofthisprojectTheeventual
controlstepwillverypossiblyliewitheducationalmeas
uresandadvicetoagriculturalinterestswhosecoopera
tionisbasictoanysuccessfulabatementeffortinirrigated
areas
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Objectivelyouroperationalinvestigationsundertakings
arewoefullyinadequatetoseizeuponorevenglimpse
intomanypromisingstudieswhichlendpromiseoffruit
fulresultsThishasbeenanecessitybornoffinancial
limitationsratherthandesirebutthedesignofourun
dertakingshasbeenfromtheirinceptionthatofbuilding
afactualbasisfromwhichthemostpromisinghypotheti
calpointsofattackonourricefieldandirrigatedpasture
mosquitoesmaybeformulatedandfollowedthroughA
primaryobjectiontothishasbeenthatsuchsubstudieson
directcontrolprocedurehavenotbeenformulatedor
exploredatanearlierdatesoastobringussignificant
achievementsinourmethodsofabatementandthus

relieveourheadachesandheavyexpendituresSuch
impatienceisnotwellfoundedforobviousreasonsthor
oughecologicalstudiesevaluatingseasonalchangesand
effectsdemandtheresultsofmanyseasonsforthereliable
interpretationthedevelopmentofsecondaryaspects
broughtforthbyinitialfindingsmayalsodemandseveral
seasonstodevelopthehypotheticalpointsofattackin
determiningcontrolmeasuresarebasicallydependent
uponthebackgroundofpreviousresultsandadequate
fundsandmanpowerhavenotbeenavailabletoinvesti
gatethemanifoldpossibilitieswhichhavebeensuggested
onthebasisofpreviousresults

Intheinterestsofabatementagenciesdesirousoftangi
blebenefitsitshouldbeacknowledgedthatecologyin
volvesthestudyofchangingrelationshipsoveraperiodof
timeandthusnoecologicalstudyofapopulationcan
everbedeemedfinishedsothatatsomepointthegather
ingofmassdatareachesanimpracticalstatusInviewing
thepastyearstrendsofstudyontheseprojectsithas
beenhearteningtonoteachannelingofeffortsintomore
restrictedphaseswithpreconceivedobjectivessomewhat
inmindItisapersonalopinionthatthetimehasbeen
ripeforamoreintensivepursuitofleadingspecificprob
lemswhichshouldbecarefullyconsideredchosenand
plannedtowardsdefiniteendsSuchpursuitcannotcome
withoutenlargedbudgetsorfacilitiesandthereinlies
theobligationofinterestedagenciesandmembersofthis
associationanobligationnottotheinterestsofthestudies
buttoourselvestothepublicandtoefficientmosquito
abatement

Andthuswecometotheconsiderationofwhyresearch
studiesaresoimportanttoourfutureeffortsIngeneral
ithasbeentakenforgrantedthatsuchinvestigationsare
agoodthingbuttoooftenitisfounddifficulttologically
justifythetimeandcostTheimportanceofsuchdata
andnewinformationisofcoursedependentuponthe
needforitandsowemightreviewtheneeds

Itisacknowledgedthatweknowalotoftheanswersin
regardtokillingmosquitoeswithinarelativesenserela
tivetotheeconomicpressuresandstandardsofmosquito
prevalenceencounteredinthepastUnfortunatelyforour
methodssuchfactorshavenotremainedstaticandour
problemshaveoutgrownefficientmeansofcopingwith
themSomeofthesefactorsareasfollows

aTherehasbeenasignificantincreaseinthetotalarea
undermosquitoabatementdistricts

bThereisanincreasingamountofmosquitosourcearea
duetoincreasedirrigationinagriculturalareas

cAsmoreefficientabatementisattainedthepeoplecor
respondinglyincreasetheirdemandsinregardtofree
domfrommosquitoes

dAcontinuinginfluxofpopulationanditsnormalin
creaseleadtosettlementofareaswhichnormallyact



asharboringpointsforadultmosquitoeswhichresults
infurtherservicedemands

eWiderrecognitionoftheassociationofmosquitoeswith
diseaseprevalenceputsspecialdemandsonabatement
procedures

fAlthoughrefinementofpreviousmethodsisyielding
greaterefficiencytherisingcostindexandadaptability
ofthemosquitoestoourprocedureshaspreventedany
decreaseinrelativecosts

Theavailablefundsareinmanyrespectslimitedbylaw
andevenwheredrasticneedmightjustifynewlegisla
tionsuchmeansareusuallyslowandinadequateto
meetthedemandsoftheproblem
Tobedependentuponconstantlyincreasedfundsto

meetourevergreaterproblemswithoutsignificantlyim
provedmethodsofabatementishardlyabrightoutlook
forthetaxpayerorourselvesThereinliesagreatneedto
lookelsewhereforouranswers

Oftenpertinentdevelopmentsarebroughtforthin
parallelfieldstheDepartmentofAgricultureinstudies
ofotherinsectschemicalcompaniesinthedevelopment
ofinsecticidesuniversitiesandotherresearchinstitutes
throughprovidingindirectbutpertinentdataandscien
tificpapersfromdiverssourcesbutdespitetheseexcellent
contributionsthedirectapplicationtopracticalmos
quitoabatementmustbeprovidedinagreatmeasure
elsewhereHereinCaliforniathatthisAssociationhas
beenforesightedenoughtoworkwiththeStatePublic
HealthDepartmentindirectstudiestowardssuchends
isamostsignificantstepandhasgivenconsiderablepres
tigetoCaliforniamosquitoabatementworkYetishas
beenrepeatedlypointedoutthatsuchtotalexpenditures
inthepasthaveamountedtoonlyaminuteportionof
ouroverallneeds

Thereisoneneedwhichhasnottoooftenbeenpointed
outbutwhichshouldbeconsideredoneofourmost

importantaspectsforthefutureThisistheneedforre
liablescientificallydemonstratedfactsasabasisforour
theoriesandmethodsinmosquitoabatementNotbe
causewecantstillkillmosquitoeswithoutitbutbecause
incontestableconcretedatainblackandwhiteshallbe

comeevermoreessentialingainingoutsidesupportfor
ourwork

Iffundsaretobesoughtinsupportofouractivities
inthefuturesuchrequestsaregoingtobeviewedwith
anincreasinglycriticaleyeAlthoughexceptionshave
occurredandprobablywillagainitmayberightfully
expectedthatthereasonspresentedfortheneedofaddi
tionalfundswillbemetwiththedemandforconcrete

statisticswhichmayonlybeobtainedbyreliablestudies
orinvestigationsInconjunctionwithsuchrequeststhere
maybeexpectedcriticalexaminationsofourworkour
useofpublicfundsandourefficiencyOurworkisalways
subjecttopublicscrutinyandwemustnotignorethe
factthattherearemanyqualifiedpeoplecapableof
evaluatingourworkandthefactualinformationwhereon
itisbased

Suchevaluationsanddemandsforfactsshallbemade
whenweseektheaidandcooperationofotheragencies
insuchprojectsaswatercontrolimprovedagricultural
practicesorspecificdrainageundertakingsOnlyifwe
maintainouroperationsatthehighestpossiblestandards
andinaccordwithasoundbackgroundofinformation
canwemeetwithsuchagenciesorbodiesonatleastequal
footingandexpecttheircooperationinjustifiable
proposals

g

10

Thesuccessesthusfarachievedinsuchrelationships
haveinagreatmeasurebeenduetothefactthatsignifi
cantstudiesarebeingconductedinthisfieldandthat
reliabledatacanbepresentedtosupportourproposed
coursesofactionratherthanthatwehavesufferedheavy
mosquitopopulationsandfeelthattheactionofother
agenciescanlightenourload

Intheformulationofrecommendedproceduresitis
mostimpracticaltocalluponabodyofgeneralandoften
contradictoryobservationsonmosquitobehaviorknow
ingthatanywrongguessesorinaccuraciescanreadily
sabottagetheseeffortsinthefutureTothisendfactsare
ourtoolsLetusascertainthemandusethem

Theaboveneedsareinthemselvesunquestionableit
isthemeanswherewithtobringaboutthenecessaryac
complishmentsthatremainstheproblemandtheobliga
tiontowhichwefallheirWhenweconsiderthatthe
basicfunctionandpurposeofthisAssociationliesdirectly
withthefurtheranceofmosquitoabatementworkestab
lishedandmaintainedasabodytoaidinprovidingfor
theneedsofitsconstituentsindividuallyandcollectively
thencertainlythelonglistofneedsdependentuponsci
entificinvestigationsandspecificallyuponourmostperti
nentprojectsofstudyhereinCaliforniamustmeritthe
uncompromisedsupportofthisorganizationOursuccess
inmeetingthechallengeoftheincreasedproblemsin
mosquitoabatementworkisdependentupontheability
ofeveryindividualandorganizationhererepresentedto
recognizetheseneedsandtocooperativelyseekthemeans
ofansweringthem

PresidentPetersThankyouverymuchThisconcludes
theportionthathasbeenscheduledforthemorning
sessionWewilladjournuntil130pm

SECONDSESSIONWEDNESDAYDECEMBER2
1953130PMAGRICULTUREHALL

UNIVERSITYOFCALIFORNIA
BERKELEY

DrLWHackettAsPresidentPetersisevidently
delayedwewillbeginwithouthim

ThefirstbusinessfortheafternoonsessionisaPanel
DiscussionontheImplicationsoftheLakeVeraMalaria
OutbreakinCaliforniaThemembersofthepanelare
DrRosemaryBrunettioftheEpidemiologySectionof
theBureauofAcuteCommunicableDiseasesCalifornia
StateDepartmentofPublicHealthHaroldFGrayEn
gineerManageroftheAlamedaCountyMosquitoAbate
mentDistrictandRussellEFontaineAssociateVector
ControlSpecialistBureauofVectorControlCalifornia
StateDepartmentofPublicHealth

TherewasacuriousoutbreakofmalariaatLakeVera

inNevadaCountyCaliforniabeginningin1952but
withcasescroppingoutforalmostayearaftertheJuly
whenthemosquitoeswereapparentlyinfectedThisout
breakgivesusanunusualopportunitytostudymalaria
asacloisteredexperimentinnaturewhichwefindvery
rarelyoccurringWeknowthesourceandhowitspread
inagroupofnonimmunesandinanonmalariousarea
andwecanthereforeeliminatemanyoftheconfusing
factorsinepidemiologywhichsometimespresentprob

TheModeratorofthispanelwasLewisWHackettMD
EditoroftheAmericanJournalofTropicalMedicineand
HygieneVisitingProfessorofPublicHealthattheUniversity
ofCaliforniaandaTrusteeoftheAlamedaCountyMosquito
AbatementDistrict



lemsThisoutbreakthrowslightfirstonthecompetence
ofourepidemiologicalagenciesAsyouwillseeinthe
paneltheelucidationoftheproblemwasapieceof
detectiveworkthatgivesagooddealofcredittoour
agenciesSecondlyitthrowslightonKoreanmalaria
becausetheoriginatinginfectionevidentlywasobtained
inKoreaItsluckyforusthatwehadaKoreanstrainof
vivaxandnotsomeofthoseheavilyrelapsingSouthPa
cificstrainswhichmighteasilygetintoourmosquitoes
andcauseusagreatdealoftroubleforyearstocome
ThisisawarningIthinktoourArmedForcesmedical
servicesTheyarenowsupposedtotreateveryreturning
Koreanveteranonthewayhomewithoneofthenew
drugswhichenablesustocleanoutallofthemalaria
parasitesinthesereturningservicemenbeforetheyland
inthiscountryThirdlyitthrowslightontheconditions
favorabletothespreadofmalariainCaliforniaone
thingthatweareapttoforgetaswehadsolittleofitin
recentyearsThisoneoutbreakgaveusmorecasesof
malariathanwehavehadinallofCaliforniaformany
yearspastandprovidedalmostalloftheindigenousma
lariacasesthatoccurredintheUnitedStatesin1953

Thisoccurredinamountainorfoothillvacationarea
andnotintheCentralValleythisisanotherinteresting
point

Therearemoremosquitoesandmorecarriersinthe
valleythanthereareinthefoothillareasWhyhasthere
beenonlythisoneoutbreakWehavehadagreatmany
veteransreturningwithmalariaWevehadsixthousand
veteransreturninginoneyeartoCaliforniawithpossi
bilitiesofmalarialinfectionWehaveimmigrantagri
culturallaborcomingintothevalleyeveryyearyetthe
onlyoutbreakwithasignificantnumberofcaseshas
occurredinanonmalariousareainthefoothillsOur

marginofsafetyinCaliforniaisalwayswethoughtquite
sufficienttoprotectusfromsuchoutbreaksbutitis
evidentlymuchthinnerinthefoothillswheretheold
minersfeverwasourprincipalmalariaintheearlydays
Inthefoothillstherearetwopossiblevectorsinthe
valleyapparentlyonlyoneIhopethatthespeakerson
thispanelwillclearupthatwhichisperhapstheonly
remainingmysteryaboutthisoutbreakthatiswhatmos
quitocauseditThefirstspeakerisDrRosemaryBru
nettiwhodidtheepidemiologicalworkontheLakeVera
outbreak

OUTBREAKOFMALARIALAKEVERA
CALIFORNIA

ROSEMARYBRUNETTIMD
BureauofAcuteCommunicableDisease

CaliforniaStateDepartmentofPublicHealth

Thereisnothingmorechallenginginthefieldofepi
demiologythantheappearanceoftheunusualorunex
pectedTheoccuranceofthreecasesofmalariapresented
suchachallengeinCaliforniainAugust1952These
caseswerepuzzlingTheywereallyounggirlswholived
inthreeseparatelocalitiesTheyallbecameillaboutthe
sametimeearlyinAugustandtheyallwerereportedto
havePvivaxmalariaThiswasindeedunusualandun

expectedCaliforniahadnotrecordedacaseoflocally
contractedmalariasince1945

Moreinformationonthesestrikinglysimilarcaseswas
clearlyindicatedTheinvestigationstartedroutinely
enoughbutrapidlydevelopedintooneofthemostfas
cinatingepidemiologicstudiesofmalariatooccurinthis
country
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FromAugust1952throughAugust1953thirtyfive
casesofmalariawererecognizedinsevenCentralCali
forniacountiesandRenoNevadaDidthisgeographical
concentrationmeananythingWhataboutonsetEight
caseshadonsetsinAugust1952oneinSeptember1952
oneinMarch1953teninApril1953eightinMay1953
fiveinJuneandoneeachinJulyandAugustThiswas
peculiaritlookedliketwooutbreaksWasthereasex
differenceThirtytwoofthecaseswerefemales27of
whomwerebetween9and20yearsofage

Thisconcentrationofcasesinyounggirlswasthemost
promisingandfascinatingclueWhatonefactordidthese
girlshaveincommonWesoonfoundoutthatmostof
themwereCampFireGirlswhohadattendedasummer
campatLakeVeraNevadaCountyWenowweregiven
acluetothepossibleplaceofexposureWhatdidLake
Verahavetodowiththesecases

ThefourcentralCaliforniaCampFireCouncilswho
conductedcampsatLakeVeracoincidedwiththeplace
ofresidenceofthecasesEvidencethatthiswastheonly
placeofexposurerapidlyaccumulatedNootherunex
plainedcasesofmalariaappearedinthesesevencounties
AllofthemwereeitherassociatedwiththeCampFire
GirlsorganizationorresidednearLakeVeraNoneof
thecasesgaveahistoryofpreviousexposureorattacksof
malariaAsurveyoftheLakeinAugustrevealinnumer
ableAnophelesmosquitoesbothlarvaeandadultsand
substantiatedthestatementsmadebythevictimsthatthe
mosquitoeswereterrible

TheCampFireofficialsmagnificentlycooperatedin
providingdetailsofthecamporganizationandlistsof
personswhoattendedthevarioussessionsof1952These
dataprovidedinvaluablerecordsforfollowupofthe
populationatriskandofferedaclueastotheprobable
dateofexposureThecampsopenedlateinJuneand
closedthefirstweekinAugustApproximately1800per
sonshadbeenintheareaduringthistimeThemajority
ofthecampersattendedforoneortwoweeksbutsome
stayedforthedurationThefactthat20ofthecaseswere
atLakeVeraafterJuly10thandthattherewerenocases
inthegroupsthathadbeenthereprevioustothattime
ledtothespeculationthatthemosquitoeswereinfected
sometimeearlyinJuly

Effortswerethenconcentratedonfindingtheoriginal
sourceorsourcesoftheseinfectionsamongthepersons
knowntohavebeenatLakeVeraearlyinJulyThespec
ulationwasmadethatthemostprobablesourcewasa
Koreanveteranalthoughallotherpossibilitieswerealso
investigatedThroughafortuitouscircumstancesucha
veteranwasfoundHehadreturnedfromKoreainNo

vember1951andhadexperiencedhisfirstprovenattack
onPvivaxmalariainApril1952HespenttheFourthof
JulyweekendatLakeVeraandwhiletheresuffereda
relapseofhismalarialinfectionHesleptoutofdoors
andvolunteeredtheinformationthateverymosquitoat
thelakebithimandweareinclinedtobelievehimNo
otherpossiblesourcecouldbefoundamongvisitorsto
LakeVeraorinthissparselysettledareainacountythat
hadnotreportedacaseoflocallycontractedmalariafor
over20years

Thispinpointingoftheplaceofcontractionwithknown
datesofexposureofthesourceandthepopulationatrisk
wasrecognizedinthefallof1952Theoutbreakatthat
timeconsistedofninecasesandwasitselfnoteworthy
Howeverthe26caseswithonsetsinthespringandsum
merof1953madethisoutbreakanepicinthestudyof



malariaItofferedtheopportunitytofollowthenatural
historyofPvivaxmalariainanonimmunepopulation
livinginanonendemicarea

Allbuttwoofthecaseswereconfirmedbythelabora
torytobePvivaxTheexceptionsareincludedonclinical
andepidemiologicgroundsNoneofthe26latentcases
hadanysymptomsofmalariapriortotheironsets226to
307daysafterexposureatLakeVeranorhadtheybeen
givenanysuppressivetherapyNoneofthemhadany
otherknownexposureeitherpreviousorsubsequentto
theirvisitattheLake

Adetailedaccountoftheinvestigationthefindingsand
thecontrolmeasuresinstigatedarebeingpublishedinthe
AmericanJournalofTropicalMedicineandHygiene
Becauseofthetimelimitationonlythehighlightsofour
findingswillbepresentedtoday

ThisoutbreakfortifiesKortwiegshypothesisthattwo
thirdsofthePvivaxinfectionscontractedinautumnre

mainclinicallylatentforeighttoninemonthsBeingable
todocumentthedateofexposureandthedateofonset
wasperhapsthemostsignificantcontributionofthis
investigationAsfarastheseinfectionsareconcerned
suppressivetherapydidnotcontributetothelonglatent
incubationperiodofthisstrainofPvivaxAnotherin
terestingobservationwasthefactthatsevenoftheorig
inalninecaseswhichhadclinicalmalariain1952later
relapsed

Theillnessintwentynineofthecasespursuedthe
classicalcourseofchillsfeverandsweatingeveryforty
eighthoursFifteenofthemexperiencedpremonitory
symptomssuchaslassitudeheadachearthralgianausea
vomitingchillinessandfeverfrom1to7daysbefore
theirfirstrigor

TwoSHandMTofthesixpossibleatypicalcases
developeddailyparoxysmsafterthreetypicaltertianre
actionsTwoothersIDandPChadaprodromalstage
ofintermittentattacksofpharynigitis41to48daysbefore
theirfirstparoxysmInonegirlCPthepredominating
symptomsandsubjectivefindingspointedtopyelitis
Thesesymptomswerealsopresentatthetimeofherre
lapseinAprilAtwodayepisodeoffeverchillsarthral
gianauseavomitingandheadacheoccurredinone
patientSRtwoweeksbeforethefirstclassicalattack

Whetherornotthesecasesrepresentthetotalremains
tobeseenHoweverwedonotbelievethatadditional
caseswhichcometoourattentionwillchangetheincuba
tiontimeSofarwehavebeenabletoverifythatthis
latentperiodcanbefromseventotenmonthsThetwo
caseswithonsetsinJulyandAugusttendtosubstantiate
thisOneofthemalesFPmovedtothevicinityofLake
VerainSeptember1952HebecameillJuly31953and
assuminghebecameinfectedonarrivalhisincubation
periodwouldbenineandonehalfmonthsTheother
personmaintainsasummerhomeattheLakeSheRP
wassubjecttoexposurefromthetimethemosquitoeswere
infecteduntilOctoberwhensprayingactivitieswerecon
ductedAnothercasePPsurreptitiouslyvisitedoneof
thecampsforthreedaysinmidJulyShebecameillnine
monthslaterAnotherBCthemotherofoneofthe
camperscametotheLakethelasttwoweekendsin
July1952ShebecameillinApril1953orabouteight
tnonthslaterTwentyoneofthecasesweredefinitely
establishedashavingonsetsfromeighttotenmonthsafter
exposureseveneacheightnineandtenmonths

Thisobservationhastremendousepidemiologicimpli
cationsPerhapsthecursoryquestionofwherewereyou
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NOTE AcknowledgementismadetoRoyFritzSeniorScien
tistUSPublicHealthServiceCommunicable
DiseaseCenterAtlantaGeorgiawhoiscoauthorof
thereporttobepublished

DrHackettImgladthatthemotherwaspunished
becauseyououghtnottovisityourdaughtersatthese
campsbutImsorryaboutthatsurreptitiousgirl
IhadapaperpresentedtotheAmericanJournalof

TropicalMedicinefromFortBenningtonbytwodoctors
therewhosaidthattheyhadacoupleofsoldierswho
hadcomedownwithprimaryattacksofmalariaeightor
ninemonthsafterleavingKoreabutIrejectedthepaper
becausetheytoldmethatthesoldiershadassuredthem
thattheyhadnottakenanysuppressivedrugswhilein
KoreaIrejecteditbecauseyoucantbelieveasoldier
aboutsuppressivedrugsButitistruethatyoucanget
thenorthernEuropeanandAsiaticmalariaandsufferno
symptomswhateverforeighttotenmonthsbeforethe
attackThisoutbreakhasarousedagreatdealofdiscus
sionamongmalariologistsastowhyithasntoccurred
moreoften

Whathistoricalevidencehavewethatwouldbearon

adeterminationofthevectorofthisoutbreakIhopeMr
Graywillthrowlightonsomeofthesepoints

INTERESTINGASPECTSOFTHEMALARIA
OUTBREAKATLAKEVERACALIFORNIA

HAROLDFGRAYGRPH
EngineerManager

AlamedaCountyMosquitoAbatementDistrict

AttheoutsettheepidemicofmalariaamongtheCamp
FireGirlsatLakeVeraCaliforniain1952mustbe
characterizedasanabnormalityTheconditionswere
almostcompletelydifferentfromanyusualsettingfora
malariaoutbreakInthefirstplacetherewasnohousing
intheusualsenseandthegirlswerefreelyaccessibleto
themosquitoesInthesecondplacethegirlswereall
nonimmunescomingfromareaswheremalariahad
neverbeenendemicorfromareaswhereendemicmalaria
hadbeenabsentformanyyearsThirdtheareainwhich
theinfectionsoccurredhadnothadreportedcasesof
malariaformanyyearsFourththeareainwhichthe
infectionsoccurredhadneversofarasIaminformed
hadanyorganizedmosquitocontrolworknoraneffective
localhealthdepartmentFifthefficientAnophelesvectors
hadalwaysbeennumerousintheareatomypersonal
knowledgeforoverfortyyears

ThesevectorsareAnophelesfreebornigenerallycon
sideredtobethemalariavectorinthewesternpartofthe
UnitedStatesandAnophelespunctipennisgenerallycon
sideredtobeanineffectivemalariavectorexceptinspe
cialconditionsasitseldomentershouses

Anophelespunctipennistendstoberelativelymore
numerousthanAfreeborniatleastinthefoothillareas

threeweeksagowillhavetoberevisedWhendealing
withtemperatezonePvivaxinfectionsinCalifornia
wherewereyouthreeweeksagoandeighttotenmonths
agoapparentlywillbemoreelucidating

Obviouslythisoutbreakdemonstratesthatthiscountry
isvulnerabletotheintroductionofmalariafromabroad

Aslongasthevectorisprevalentamongoursusceptible
populationtransmissioncanoccurOurcontrolendeavors
toreducethishazardshouldnotoverlookthepossibility
ofsecondarycasesarisingfromthosecaseswhichhave
hadtheironsetsmonthsafteroriginalexposure



inMayJuneandJulywithAfreebornigenerallybe
comingpredominantinAugustSeptemberandOctober
SincetheinfectionsinthisoutbreakwerereceivedinJuly
andsinceeveninAugustatLakeVeraApunctipennis
adultswerebyobservationmorenumerousthanAfree
borniasMrFontainewilltellyouitappearsthatnu
mericallyApunctipenniscouldbeinvolvedAndasit
biteshumansfreelyoutdoorsintheeveningandalsoin
theshadeduringthedaytherewasampleopportunity
forthisspeciesbothtoobtainmalariaparasitesandto
transmitthemOnthebasisofmyownobservationsin
similarsituationsinpastyearsandoftheconditions
occurringinthisoutbreakitismypersonalopinionthat
intheLakeVerasituationApunctipenniscouldhave
beenasefficientamalariavectorasAfreeborni

Undertheseunusualconditionsallthatwasneeded
wastheintroductionforafewnightsofagametocyte
carrieraccessibletotheAnophelesmosquitoesThein
evitablechainofresultsfollowedpromptly

BUTandhereisabigBUTifthegametocytecar
rierhadsleptinascreenedhousepossiblyonlyafew
Anophelescouldhavebeeninfectedorifthegirlshad
sleptinscreenedhousespossiblyonlyafewgirlscould
havebeeninfectedOrifthegirlshadcomefromareas
wheremalariawasendemicnewinfectionswouldprob
ablynothavebeensuspectedornotedassuchrelapses
wouldprobablyhavebeendiagnosedandthelocalorigin
ofinfectionnotdiscovered

Butevenifallthesebutsdidnotoccurtheepidemic
couldhaveslippedbyunsuspectedastosourceifDrBru
nettihadnotsensedapossiblecommonorigininthenine
initialcasesofwidelyscatteredhomeresidenceIttakes
morethanaroutineshufflingofcasehistorycardstoferret
outthesourceofthistypeofanepidemicandDrBrunetti
deservesanaccoladeforhavingherfeminineintuitionin
goodworkingorder

Onefactorthatwehadtoconsiderinthisepidemic
wasanimponderableWhatwerethechancesthatit
couldoccuragainin1953ifnomosquitocontrolmeasures
wereattemptedOnthebasisofpastexperienceitwould
appearthatsuchanoutbreakwasunlikelytooccurmore
thanonceinfortyorfiftyyearsItispossiblethatnonew
casesofmalariawouldhaveoccurredatLakeVerain

1953evenwithoutmosquitocontrolItisalsopossible
thatagirlwhowasinfectedtherein1952mightreturn
in1953andinspiteofmedicationshemightstillhave
gametocytesofmalariainherperipheralcirculationIn
thateventanotherseriesofcasesprobablywouldhave
occurredwithconsequentdamagetoLakeVerasreputa
tionandfutureuseasasummercampInviewofthe
CampFireGirlsinvestmentinthecampasidefromany
considerationsofhealththechancewastoogreattorisk
Thedecisiontodomosquitocontrolworkforthe1953
seasonwasthereforewise

Aninterestingcorollarytothisoutbreakwouldbefar
fromsomeepidemiologisttoworkoutthemalariapicture
inNevadaCountyinreversewhyandhowdidmalaria
dieoutinthisregionafterhavingbeenepidemicone
hundredyearsagoandendemicuptoaboutthirtyor
fortyyearsagoActuallytheessentialconditionsthat
permittedthissmalloutbreaktooccurwereverysimilar
tothoseunderwhichextensiveandintensemalariaoc
curredintheSierraNevadafoothillsacenturyago
unhousedpeoplefreelyexposedtoaprobablylargeAno
phelinepopulationwithgametocytecarrierspresentwho
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broughttheirinfectionsfromthesouthernstatesorac
quiredthemenrouteatPanama

Inthiscasethecontrolmethodsweresimpleobvious
andeasytoapplyFortunatelywehadreasonablyfright
enedCampFireGirlsexecutivestodealwithandnota
lotofamateurhealthexpertswithpigheadednotions
aboutDDTWewereabletopersuadethemtofillinthe
marginalshallowsofthelakefromwhichcamemostof
theAnophelesHereasalmostalwaysthebulldozerwas
mightierthanthespraycanAftertheeventIfeelcon
fidentthatthebulldozerworkwouldhavebeensufficient

tohavepreventedarecurrenceoftheoutbreakifapplied
toallthepossibleAnophelessourcesButsomeDDT
sprayingwasnecessarytomopupsmallresidualsources
Thiswasdonewithnearly100effectivenessAnen
comiumortwoshouldgotoRussFontaineforsupervising
thecontroljobsuccessfully

Itisprobablethatifalittleadditionalbulldozerwork
isdonetofillthemarginalshallowsalongthelowerend
ofBrushCreeknoAnophelescontrolworkwillbeneces
saryinthisareainthe1954seasonasamalariapreventive
measureAndifareasonablygoodjobofAedesvaripalpus
controlisdoneinthespringof1954whichinvolves
climbingallthedeciduoustreesinthecampareafurther
mosquitocontrolworkforthecomfortofthecampers
maybeunnecessary

Onesidelightonthisoutbreakespeciallyintriguesme
butaftermanyyearsofexperiencedoesnotastonishme
Itistheapparentutterindifferenceofthecountyofficials
thehealthofficerthechambersofcommerceandthe
generalpublictotheimplicationsofthisoutbreakIt
seemstomethatifIwerealocalchamberofcommerce

executiveIwouldhavebeenscreamingtotheboardof
supervisorsandthehealthofficerthatsuchanoutbreak
wasdisadvantageouspublicityfortheareaandwouldbe
badforbusinessandsomethingmustbedoneaboutit
AndifIwereaPTAmemberorahoteloramotorcourt
proprietororanyoneinlocalbusinessIthinkmyre
actionswouldbethesamePossiblytherealsignificance
ofthisoutbreakhasbeenconcealedfromthelocalcom
munitymindbythefarmorespectacularandconcurrent
epidemicofencephalitisthatsummerButthistypeof
malariaepidemiccanhappenagainperhapsnotatLake
VerabutatanyoneofnumerouslocalitiesintheMother
LodeareaItseemstomethatthisnotonlyisaphase
ofrecreationalsanitationwhichhasnotyetbeenade
quatelyconsideredbytheStateDepartmentofPublic
Healthbutitisalsoanareaoflocalsanitationinwhich
theStatehasnotadequatelystimulatedthelocalhealth
officialsinvolvedHereisafieldofactionmoreuseful
andbasicandvaluablethansomeofthemodernex

crescencesonthepresentcorpusofpublichealthpractice
DrHackettIwouldliketoaskMrGraywhether

MexicanagriculturallaborgoesupintoNevadaCounty
topickfruit

MrGrayProbablyonlyafewinthatcountyand
probablynoneinthegeneralvicinityofLakeVeraThere
areanumberimportedinadjacentPlacerCountyaround
ColfaxAuburnNewcastleandPenryn

DrHackettAnyotherquestionsoneitherofthese
firsttwopapersThesurpriseofthiswasofcoursethat
thishasnthappenedbeforeandnotthatitshouldhave
happenedatthistimeWhenweconsiderthenumberof
carrierswhichgetintotheCentralValleywith300000
acresofricegrowingAnophelesfreeborniyouwonder



whatitisthatprotectsourpeoplefrommalariainthe
valley

MrRussellFontainewassentuptoLakeVeraso
expeditiouslythathegottherebeforetheendofAugust
andhemadeasurveyandalsohadchargeofthepre
ventiveworkthere

CONTROLMEASURESFORTHEMALARIA

OUTBREAKATLAKEVERACALIFORNIA

RUSSELLEFONTAINE

AssociateVectorControlSpecialist
BureauofVectorControl

CaliforniaStateDepartmentofPublicHealth

OneoftheintriguingaspectsoftheLakeVeramalaria
outbreaktotheCulicidologistwaswhichoneofthetwo
prevalentAnophelespresentintheareawasthevector
AfreeborniorApunctipennisOfcoursebothspecies
mayhavebeeninvolvedbutAnophelesfreeborniispre
sumedtobePerhapsthefactsofthemosquitosituation
atLakeVeraaswefoundthemwhenwefirstvisitedthe

areaonAugust301952shortlyafteritwassuggested
thattheCampFireGirlscampswerethesourceofthe
malariawillshedlightonthisquestionOursearchfor
Anophelesspeciesinpermanentbuildingsinthecamps
particularlyinwashroomsandtoiletsrevealedbothA
freeborniandApunctipennisinabundanceHowever
Apunctipennisaccordingtoourcrudecountingmethods
outnumberedAfreeborninearlytwotooneOutdoors
undertheshadeoftheforestcanopybothspecieswere
collectedattemptingtobiteintheafternoonbetween330
and700pmOtherspeciesnotedincludedAedesvari
palpusCulisetaincidensandCulextarsalisAlthoughthe
Anopheleswerefoundinconsiderablenumbersatthefour
campsthePiedmontcampwhichislocatedfurthestfrom
thelakeonahillhadthelightestinfestationThisfinding
wasinterestingbecausethiswastheonlycampwhere
malariacasesdidnotoccurAtotalof8Apunctipennis
and8Afreeborniweredissectedandexaminedfor
oocystsbutallprovednegative

Themajorsourceofmosquitoesfortheareawastraced
tothelakewhichincidentallymightbebetterclassified
asapondbecauseitsareaisonly15acresAnopheles
larvaeaveragingabout10perdipweretakeninallthe
shallowareaslessthantwofeetdeepwhereemergent
aquaticvegetationandfloatingmatsofalgaewerepresent
Thesefavorablemosquitosourceconditionscomprised
about20ofthetotallakeareaOthersourceswere
foundattheoutletsofRockandBrushCreekswhichflow
intotheupperpartofthelakeAsmallsampleoflarvae
andpupawererearedandidentifiedasAnophelespuncti
pennisandAfreeborni

OurfindingsinlateAugustdonotnecessarilyrepresent
conditionsexistingduringtheJuly4thweekendwhenthe
KoreanveteranvisitedthelakeTheonlyinformation
availableofferingacluetothemosquitosituationinearly
summeriscontainedinaBureauofVectorVontrol

reportbyHarveyIMagywhomadeasurveyatLake
VerainearlyJuneof1950inresponsetoarequestofthe
CampFireCouncildirectorswhowereinterestedina
controlprogramatthattimeMosquitoesobservedinthe
adultstageaccordingtothereportincludedAnopheles
punctipennisCulextarsalisCulisetaincidensAedes
varipalpusandAedesincrepitusBothAnophelespuncti
pennisandAfreeborniweretakeninthelarvalstagein

14

thelakeOfparticularinterestisthefactthatthisreport
totheCampFireofficialsincludedpertinentrecom
mendationsforconductingacontrolprogramUnfor
tunatelythedirectorsfailedtoforestalltheconsequences
oftheir1952experiencebynotadoptingtheserecom
mendationsIftheyhadImcertainthispanelwouldnot
beseatedheretoday

Thereisofcoursenothingunusualaboutfindinga
preponderanceofApunctipennisinthisMotherLode
countyat2500feetelevationProfWBHermsinhis
reportonastatewidemosquitosurveycarriedoutin
1916alsoobservedaconsiderablylargerproportionof
ApunctipennisintheAnophelinepopulationofthe
MotherLodecountiesandsuggestedthatmalariaamong
theminersintheearlydaysmayhavebeentransmitted
bythisspecies

ThedemandsoftheCulextarsalisemergencycontrol
programincidenttotheencephalitisepidemicof1952
forcedustolimitoursurveyatthattimetoasingledays
observationsHoweverthetimespentappearedadequate
tosizeupthemajorproblemconditionsandtodrawgen
eralconclusionsforamosquitocontrolprograminprep
arationforthe1953campingseasonForexampleitwas
evidentthataprojectinvolvingreslpingandrealign
mentoftheshorelineanddeepeningorfillinginshallow
areasofthelaketoeliminatetheextensivedensegrowths
ofemergentvegtationwasabasicneedFortunatelythere
wasnoproblemtoaccomplishingthejobbybulldozing
becauseoftheroutinepracticeofdrainingthelakeinthe
fallbyremovingtheflashboardsatthedamandrefilling
inthespringbeforeopeningofthecampseasonallowed
atleastasixmonthperiodwhenearthmovingequipment
couldbeused

Theneedforsomelarvicidingworktosupplement
permanentcontrolwasclearlyevidentnotonlyinthe
lakebutforcontrollingthescatteredminorsourcesin
BrushandRockCreeksandintheareasurroundingthe
campsAresidualDDTsprayingofthepermanentbuild
ingsalsoappeareddesirableinordertoeffectanimme
diatereductionofthelargepopulationofAnopheles

TheCampFireofficialswereadvisedoncontrolmeth
odsandproceduresbytheBureauofVectorControlstaff
andeventuallysucceededwithconsiderableaidfromthe
AlamedaCountyMosquitoAbatementDistrictincarry
ingthemouttotheletternotonlyatthelakebutfora
onemileradiussurroundingthefourcamps

Someofthehighlightsofthecontrolactivitiesandthe
resultsachievedintermsofmosquitoreductionmaybe
ofinterest

Thefirstoperationperformedwasresidualsprayingof
thepermanentbuildingsinOctober1952resultingin
completedisappearanceofadultsfromallofthebuildings
shortlythereafterThefollowingspringonApril20only
twoAfreebornifemaleswerefoundafteraprolonged
searchinnearlyallofthebuildingsintheareaUn
doubtedlytheywereoverwinteringsurvivorsofthe1952
populationThefirstevidenceofaquaticstageswasob
servedonthesamedayAmoderateinfestationofAno
pheles1stinstarlarvaeandCuliseta4thinstarlarvae
averagingabout4perdipwererecoveredinshallow
seepagepoolsinthedrainedlakebottomWearecertain
thatthisrepresentedthefirstgenerationinthearea
ThesepoolsweresprayedwithDDTbytheCampFire
officialsandnofurtherlarvaewerenoteduntilafterthe

lakewasrefilledonJune18Refillingofthelakewas



delayedpurposelyuntilthelatestpossibledatebefore
openingthecampingseasoninordertodelaythegrowth
ofaquaticvegetationandalgaeandthemosquitocycle
EarlyinJunebeforethelakewasrefilledabulldozerwas
putfoworkeliminatingmostoftheshallowareasinthe
lakebottomandreslopingandclearingtheshorelineof
brushandtulesOnJune22afewdaysbeforeopening
thecampaworkerwasemployedparttimeforinspection
andlarvicidingoveranareaofabout1squaremileThis
workwasconcludedonAugust15theclosingdatefor
thecampingseason

Theeffectivenessoftheoperationintermsofmosquito
reductionexceededexpectationsDuringthecamping
periodadultmosquitoesexceptingAedesvaripalpus
werealmostentirelyabsentfromtheareaOnlyoneAno
phelesfreeborniadultfemalewascapturedwithintheone
squaremileofthecontrolareawhileactiveoperations
wereunderwayTheonlylarvaeobservedwerescattered
isolatedbroodsofCulexandCulisetawhichwereprompt
lycontrolledbyspotsprayingThelakeremainedfreeof
emergentvegetationandalgaeuntilaboutAugust1
Thereafterconspicuousgrowthsappearedinshallow
areasmissedinthebulldozingoperation

Wehadexpectedthataftersprayworkhadendedon
August15theareamouldbecomereinfestedwithinafew
weeksHoweverthissituationfailedtomaterializeOur
finalinspectionsmadeonSeptember14revealedafew
Anopheleslarvaeeitherfreeborniorpunctipennisina
weedgrownshallowareaatthelakeandafewCuliseta
incidensrestinginsomeofthewashroomsWehavecon
cludedthatthearearemainedfreeofmosquitoespri
marilybecauseofthefewadultsavailabletopropagate
thespeciessolateintheseason

Theconsumptionofspraymaterialforlarvicidingwas
surprisinglylowOnly5gallonsof25DDTemulsion
wasthususedResidualsprayingconsumedabout15
gallonsof25emulsionThegradingandlevelingwork
costswere300000involvinguseofabulldozerfor4
daysThemanhourcostsforinspectionandspraywork
aredifficulttoassessbecauseofthediversedutiesofthe
manhiredforthisworkhoweveranestimateof10000
appearstobeclosetotheactualexpenditureTotalex
pendituresincludingbulldozingareestimatedat44000

Costsofcontrolforthe1954seasonshouldnotexceed

25000includingAedesvaripalpuscontrolsincethebulk
oftheexpensivepermanentcontrolworkhasbeencom
pletedCananyonebickeroverthisamountwhenweighed
againstthebenefitsofcomfortandprotectionofhealth
whichitwillbringto1500younggirls

Thequestionastothevectorspeciesposedatthestart
ofthisdiscussionstillremainstobeansweredItprobably
willneverbebutcanwereasonablydiscountApuncti
pennisasapossibility

Neverthelesswearesureofonefactandthatiswhether
itwasoneorbothAnophelesinvolvedinmalariatrans
missionatLakeVeratheirefficiencyasvectorswere
irrefutablyestablished

Anotherquestionoftenraisediswhymalariaepidemics
havefailedtomaterializeintheCentralValleyThere
certainlyhavebeenampleopportunitiesforseriousout
breakstooccursincetheearlytwentieswhenmalaria
passedoutofexistenceasanimportantpublichealth
problemintheStatelongbeforetheadventofDDTand
beforetheeffectivetherapeuticagentscameintobeing
Forexampleduringthemiddlethirtiestensofthousands
ofdustbowlmigrantsmovedintotheCentralValley
frommalariaendemicstatesAlthoughsmallscattered
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outbreaksdidoccurepidemiologicalinvestigationre
vealedthatbyandlargethemajorityofthecaseshada
previoushistoryofmalariaintheirhomestateThenin
lateryearsduringandfollowingWorldWarIIthousands
ofsoldierswhohadcontractedmalariaoverseasreturned

toCaliforniaAndmorerecentlyalargepopulationof
MexicanfarmlaborershavemovedintotheCentral

ValleynottomentiontheKoreanreturneesbutmalaria
hasgenerallyfailedtoreachthenativepermanent
population

Perhapsacluetothisenigmamightbehadbyasking
anotherquestionWouldtheLakeVeraepidemichave
occurredintheValleyundersimilarcircumstancesthat
isifthesamesetofconditionsweretransferredtothe
Valleythetimethepopulationthepondandtheone
acutemalariacasetoanareasimilartoColusaCounty
wheremosquitoabatementisstilltoberealized

Someoftheoutstandingdifferencesbetweenthetwo
areasarefirstofallclimatealowerrelativehumidity
andhighertemperatureshorteningthelifespanofthe
mosquitosecondlythecompositionofthevectorpopu
lationinthevalleytherearefewerApunctipennisin
comparisontoAfreeborniduringJuneandJulythirdly
thebitingcharacteristicsofAfreeborniJuneandJuly
aretwomonthsoftheyearwhenAfreeborniismost
depressedfromthestandpointofadultprevalenceand
bitingactivityasthestudiesofDrSBFreebornthe
MCWAandtheRiceFieldMosquitoProjecthavecon
sistentlyshownovermanyyearsofobservation

Itappearsthattheconditionsstatedparticularlywith
respecttothedepressedactivityofthevectormosquito
andtheshorterlifespanintheValleyinJulywould
precludethepossibilityofanoutbreakoccurringaswas
experiencedatLakeVera

DrHackettThankyoumembersofthepanelIthink
wehavehadaveryinterestingdiscussionIwouldlike
toaddonemorefactortoMrFontainessummingupIt
seemstomethatwemighttakeintoaccountalsothe
numberofdomesticanimalspresentintheCentralValley
ascomparedwiththoseinthefoothillsThatmayhave
beenwhytheminerswereapushoverforpunctipennis
ifthatwasthevectormosquitoTheprotectionofour
valleypopulationbydomesticanimalsmustbenowvery
solidwhereasIthinkwecanconcludefromthisdiscussion
thattheremustbeothervacationareasinaprecarious
situationprovidedaneffectivehumancarriershouldcome
atthepropertime

PresidentPetersThankyouDrHackettandpanel
IregretthatIwasunabletoopenthemeetingsthis
afternoonbutIwasdelayedinofferingmyselftoscience
IbelieveIwasthelastonetosubmittothetest

Thereafewannouncementsthatshouldbemadein

regardtofutureeventsOnewewouldliketoexpedite
thesaleofdinnerdanceticketsinorderthatwecanget
anideaonattendanceDuringtherecesswhichwewill
havearoundthreeoclockthoseticketscanbepurchased
Wewouldappreciateitverymuchifallofyouwould
assumethisaspartofyourobligationinmakingthisa
tremendoussuccessintheconferenceIamsureyouwont
regretitInadditionIhavebeenaskedtoannouncethat
anyproposedresolutionsshouldbesubmittedtothe
ResolutionsCommitteeThesecanbesubmittedeither

totheSecretaryEdWashburnpreferablybeforefive
pmtodayortoanyofthemembersoftheResolutions
CommitteeofwhichHaroldGrayisChairmanLloyd
MyersisanothermemberandRoyHolmesisathird



memberInadditionBillReeveshasaskedthatthoseof
youwhohavequestionstoaskonencephalitiswillplease
getthemtoourSecretaryortoBilldirectlyandwehave
setasatentativedeadlineforthesubmissionofsuch
questionsnotlaterthantherecessoftomorrowafternoon
becauseitwillbenecessaryforBilltoformulatehispre
sentationonthesequestionsfromyouArethereany
otherannouncementsatthepresenttimeIfnotIintro
duceournextspeakerDrJamesRDouglaswhois
AssociateProfessorofParasitologyattheUniversityof
CaliforniaatDavisDrDouglaswilltalkonSome
VectorProblemsofVeterinaryInterest

SOMEVECTORPROBLEMSOFVETERINARY

INTEREST

JAMESRDOUGLASPHD
AssociateProfessorofParasitology

SchoolofVeterinaryMedicineUniversityofCalifornia
DavisCalifornia

AlthoughtheCaliforniaMosquitoControlAssociation
wouldappeartobeasomewhatspecializedorganization
dealinglargelywiththecontrolofmosquitoeswhichdi
rectlyaffectthehealthandwellbeingofmanIwould
liketothinkofitasanorganizationconcernedwiththe
controlofallarthropodvectorsnotonlythosewhich
affectmanbutalsothosewhichaffectthehealthofour
domesticatedanimalsManyofourvectorproblemsin
veterinarymedicineareregionalorstatewideandrequire
theapplicationofregionalorstatewidecontrolmeasures
Thecontrolofhorsefliesmaybecitedasanexample
Whatcouldbemorelogicalthantohavetheseproblems
handledbythisstatewidecollectionoforganizations
whichhashadsomuchexperienceinthecomplexfield
ofvectorcontrol

Toillustrateandestablishthefactthatwedohave
problemsinthecontrolofvectorsofdiseasesofdomesti
catedanimalsIshouldliketodiscussafewofthese
diseaseswithyouThelistisbynomeansexhaustive
thereareobviousomissionssuchasequineencephalomye
litisThediseaseswerechosenbecauseeachonepresents
achallengeanunsolvedproblemTheyhavelittlein
commonexceptthatanarthropodvectorisknowntobe
orthoughttobeanimportantfactorinthemaintenance
orspreadofthediseaseThehostsincludecattlesheep
horsesanddogsTheinfectiveagentscoveraswidea
spectrumasdothehostsincludingvirusesbacteria
protozoaandhelminths

ANAPLASMOSIS

Anaplasmamarginaletheprotozoanwhichcauses
anaplasmosisappearstobespecificforcattlealthoughit
hasbeenfoundindeerInnaturalinfectionsafteran
incubationperiodof20to40daysthediseasebeginswith
ahightemperatureAfteradayortwothetemperature
dropsandtheanimalbecomesanemicandjaundicedthe
fecesarehardoftenbloodstainedandcoveredwithmu
cusInacutecasestheanimalmaydiewithin2or3days
aftertheappearanceofsymptomsInchroniccasesthe
animalsbecomeweakprogressivelyemaciatedandhave
asevereanemiaThemortalityisquitevariableranging
from5to50percentManyoftheanimalswhichsurvive
becomeimmunecarriers

Thetransmissionofanaplasmosisisaccomplishedby
ticksDermacentorspandbyhorsefliesTabanidae
MosquitoeshavealsobeenincriminatedSomespecies
ofticksaretruebiologicalcarrierswhileotherspeciesas
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wellasthehorsefliesandmosquitoesaremechanical
vectorsEverysummermanycasesofanaplasmosisoccur
intheCentralValleywheretherearenoDermacentor
ticksTheseinfectionsresultfromtheintermittentfeed

inghabitsofhorsefliesfeedingoncarrieranimalsand
thenonhealthysusceptibleanimalsProbablyanyblood
suckinganthropodwouldbecapableoftransmitting
anaplasmosismechanicallyeventhestableflyandhorn
flyHowevertheseinsectslikethemosquitogenerally
fillwithbloodfromonehostanddonotfeedagainfor
sometimeThehorseflyontheotherhandfrequently
feedsonseveralanimalsinthecourseofobtainingameal

ANTHRAX

Cattlesheepandhorsesareallverysusceptibleto
BacillusanthracisIntheperacuteandacuteformsof
thediseasetheanimalusuallydiesinamatterofhours
withahighfeverandbleedingatthebodyopeningsThe
causativeorganismformssporesandiscapableofper
sistinginareasforlongperiodsgivingrisetosubsequent
infectionsInnormalcircumstancesananimalwillac

quiretheinfectionbyingestionoffeedcontaminatedwith
thesporesHoweverduringthesummertimewhenmost
outbreaksofanthraxoccurinCaliforniathespreadfrom
animaltoanimalisdependentonbitingflieslargely
horsefliesAsaresultofthismechanicaltransmissionan

thraxspreadswithamazingrapidityoverlargeareas
limitedprimarilybythedistributionofhorseflies

Inpassingitshouldalsobeemphasizedthatthehorse
flyinadditiontoitsdiseasetransmittingpotentialcon
stitutesamajorpestoflivestockeverysummerparticu
larlyinthenorthernendofthecentralvalley

Thecontrolofhorseflieshasnotbeenaccomplishedin
CaliforniaSincetheimmaturestagesarefoundinmud
oftenalongcanalssloughsandsimilarsituationsitis
difficulttoreachthemwithinsecticidesThecontrolof

adulthorsefliesislikewisedifficulttheapplicationof
insecticidestoanimalshasthusfarfailedtogivesatis
factoryresultsTheproblemrequiresagreatdealmore
studybeforeeffectivecontrolmeasurescanbeinstituted

BLUETONGUE

Inthesummerof1952adiseasepreviouslyunreported
inNorthAmericaappearedandrapidlybecameepi
zooticinCaliforniasheepItwassoondeterminedtobe
bluetongueavirusdiseaseknownoriginallyfromSouth
AfricaTheoutbreakstoppedsuddenlyfollowingthefirst
frostinthefallInthelatesummerof1953bluetongue
reappearedandbyNovemberhadbeenreportedfrom
ModocCountytoRiversideCountyThousandsofani
malswereaffectedandalthoughtheaveragemortality
wasprobablylessthan10percentthelosstothesheepmen
washighduetothefailureofinfectedanimalstogain
weightastheynormallywould

InAfricainvestigationhasindicatedthatgnatsofthe
genusCulicoidesarecapableoftransmittingthevirusof
bluetongueThereisalsoevidencetoindicatethatat
leastonespeciesofAedeswasabletotransmitthedisease

Relativelylittleisknownconcerningthebiologyof
CaliforniaCulicoidesHoweverthereisgoodcircumstan
tialevidencewhichleadsustobelievethatsomespecies
dofeedonsheepOntheotherhandCulicoidesare
sometimesextremelydifficulttofindinlocalitieswhere
bluetongueisrampantPurelyonepizootilogicalgrounds
itwouldappearthatsomeotherbloodsuckinganthropod
mightheinvolvedAedesnigromaculisforexampleis
foundinabundancewhereverbluetongueisfoundSome
transmissionexperimentswiththisspeciesaswellasA



dorsalisandCulicoidesvariipennishavebeenundertaken
butconclusiveresultsarenotyetavailable

ShouldCulicoidesspeciesbedeterminedtobeanim
portantvectorofbluetongueinCaliforniaagreatdeal
ofinvestigativeworkmustbedonebeforerationalcontrol
measurescanbestartedPreviousworkhasshownthat
therearesomesixtyoddspeciesofthegenusinCalifornia
andhasgivenussomeinformationontheirdistribution
butwithfewexceptionstheirfeedingandbreedinghabits
areunknown

PINKEYE

Infectiouskeratitisofcattleusuallyreferredtoas
pinkeyeisapparentlycausedbyacomplexofmicro
organismsItisverycommonintherangecountryinthe
summerandoftenthousandsofanimalsareinfected
Beginningwithasimpleconjunctivitisaffectedeyesde
velopopacitiesofthecorneatheinflammatoryprocess
becomespurulentandmayinvadetheorbitproducing
permanentblindness

Thetransmissionofpinkeyemaybebysimplecontact
betweenaninfectedandnoninfectedanimalhowever
itisthoughtthatflyinginsectsareanimportantfactor
Hereagainitappearstobeapurelymechanicaltypeof
transmissionpotentiallyanyinsectwhichisattractedto
thedischargesofaninfectedeyewouldbecapableof
carryingtheorganismstotheeyeofahealthyanimal
Practicallynothingisknownconcerningtheinsectswhich
maybeimportantinthespreadofthisdiseasepossibly
thehouseflyisanimportantvectororfliesofthegenus
Hippelateswhichareattractedtoeyedischarges

ARTERIALWORMS

Duringthepastyearwehavefoundthatwehavea
newsheepdiseaseinCaliforniaFilarialDermatosisap
parentlycausedbythelarvaeoftheroundwormElaeo
phoraschneideritheadultofwhichinhabitsthelarger
arteriesandeventheleftventricleoftheheartThe

diseasehasbeenpreviouslyreportedfromNewMexico
ArizonaColoradoandUtahInNewMexicouptoabout
onepercentoftheanimalsincertaineweflocksareaf
fectedTheinfectioninsheepismanifestedbyanin
flammatorylesionoftheskinofthetopoftheheadThis
lesionmayprogressdownthecheekandchinandina
smallpercentageofcasesistransferredbycontacttoa
hindlegandthenceagainbycontacttotheabdomen
Althoughtheinfestationisnotaseriousoneitdoescause
considerableirritationanddisfigurestheanimal

Eschneideriisalsofoundindeerbutseemstobewell

adaptedtothathostandproducesnocutaneouslesions
Sinceotherfilaridsrequireanintermediatehostitmust
beassumedthatEschneiderirequiresonealsoAlthough
thisisthoughtbysometobeabloodsuckingarthropod
thereisnoinformationtoindicatewhatitmightbe

HEARTWORM

Dirofilariaimmitistheheartwormofdogsisfound
notonlyintherightventricleoftheheartbutfrequently
inthepulmonaryarteriesTheinfestationisquitecom
moninCaliforniadogsandinsevereinfectionsmay
resultinthedeathoftheanimalAsinmanyfilarid
infestationsthemicrofilariaeofDimmitiscirculatein
thebloodstreamTheyarepickedupbyasuitableinter
mediatehostsuchasafleaorprobablycertainspeciesof
mosquitoesandafteraperiodofdevelopmentthelarvae
areinoculatedintoadogTheroleoffleasandmosquitoes
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intransmittingthisorganismisnotclearlyunderstood
Itisbelievedbysomethatthemosquitoalthoughcapable
ofdevelopinginfectivelarvaeisofnoconsequencein
thenaturalspreadofthediseaseHoweverfromwhat
isknownoftheepizootologyofheartworminfections
itwouldseemlikelythatavectorsomewhatmoreubiqui
tousthanthefleaisinvolvedThemosquitowouldappear
tobeideallysuitedtothisrole

EYEWORM

Thelaziacaliforniensistheeyewormsofarasisknown
islimitedtothebrushyhillareasofCaliforniaAlthough
itisfrequentlyreferredtoastheeyewormofdogsithas
alsobeenfoundinanumberofotherhostsincluding
catswildrabbitssheepdeerbearandmanThereis
somereasontobelievethatthedogisonlyanincidental
host

Theadultwormsinhabittheconjunctivalsacandmay
beseenmovingoverthesurfaceoftheeyeIftheyare
numeroustheremaybeasmanyastwentyorthirtyin
oneeyeTheirpresenceproducesasevereconjunctivitis
andtheirmovementonthesurfaceoftheeyeballproduces
cornealopacitieswhichmayinextremecasesleadto
blindness

Byanalogywithrelatedwormsitcanbeassumedthat
Tcaliforniensisrequiresanarthropodvectorhowever
thereisnoevidencetoindicatewhatthismightbe
Whetherornottheinfectivelarvaearedepositedonthe
eyeisunknownTheimmatureformsmayevenpassdown
thenasolacrimalductstobeultimatelyswallowedand
subsequentlyemergewiththefeceswheretheycouldbe
takeninbyasuitableintermediatehost

Inconclusionitcanbesaidthatthevectorproblems
ofveterinaryinterestarediverseonlyafewofthemhave
beenpresentedhereTheyofferachallengetoanyone
attmptingcontrolmeasuresFurthermoretherearegreat
gapsinourinformationwherewearereducedtopure
speculationontheidentityofsuspectedvectors

Thatsomeoftheseproblemsareofconsiderableeco
nomicimportanceinouragriculturalproductionisob
vioustoanyonewithevenaslightknowledgeofthefield

Inspiteofavailabledrugsandvaccinessoundeconomic
controlofmostofthesevectorbornediseasesofdomestic

animalsmustultimatelydependonadequatecontrolof
thevector

PresidentPetersThankyouDrDouglasAlsofrom
theUniversityofCaliforniaatDaviswehavereturning
tousDrBohart

DrBohartIthinkitisagoodideaatleastoncea
yearformosquitoabatementpeopletotaketimeoff
fromtheirworkandtodoalittlephilosophizingabout
mosquitoesDuringtheyeartheyaresobusytryingto
controlthepeststhattheyhardlyhavetimetowonder
whythemosquitoesareactingastheyareSomeoftheir
actionsmaybetakenentirelytoomuchforgranted
ThereareundoubtedlysomeinterestingcasesasIhope
toindicateofpeculiaritiesinthedistributionofmos
quitoesinCaliforniaYoumightaskWhydontwehave
allthespeciesofmosquitoeswhichweknowintheState
around41foundprettymuchthroughouttheState
Thereareprobablyverygoodreasonsforthisunevendis
tributionandIwanttopointoutjustafewofthese



SOMEPECULIARITIESINTHEDISTRIBUTION

OFMOSQUITOESINCALIFORNIA

RICHARDMBOHARTPHD

AssociateProfessorofEntomology
UniversityofCaliforniaDavis

ItisnotsurprisingthatCaliforniawithitsgreatdiver
sityofterrainandclimateshouldhaveinterestingprob
lemsinthedistributionofmosquitoesUponanalysisthe
faunaofthisstateappearstobetheresultofafusionof
elementsofvariedoriginThesehavebeenratherarbi
trarilyplacedinthesixcategorieslistedbelow

1Endemicspeciesoneswhichmaywellhaveorig
inatedhereAnophelesoccidentalisAedesbicristatus
AsquamigerAventrovittisCulexbohartiCuliseta
maccrackenaeandOrthopodomyiacalifornica

2HighaltitudespeciesrangingintoCaliforniafrom
lowerelevationsinCanadaAedescommunisAfitchii
AcataphyllaAhexodontusAcinereusandApullatus

3WidespreadspeciesratherfirmlyestablishedinCali
forniaAnophelespunctipennisAedesdorsalisAnigro
maculisAtaeniorhynchusAsticticusAvexansCulex
tarsalisCquinquefasciatusCpipiensCstigmatosoma
CthriambusCterritansCulisetaincidensandC
inornata

4TypicallWesternUSforms Anophelespfrancis
canusAfreeborniAedesincrepitusAvaripalpusCulex
erythrothoraxandCapicalis

5Easternornorthernimportsstillwithveryrestricted
distributioninthisstateMansoniaperturbansPsoro
phoraconfinnisAedesflavescensCulexrestuansand
Culisetaimpatiens
6LowerCalifornianspecieswhichseemtohave

strayedintothisstate UranotaeniaanhydorCulex
anipsandCreevesi

TheselistingsareprimarilygeographicalAnothertype
ofbreakdownofdistributioncouldbemadeonthebasis

ofhabitatssuchassaltmarshAedessquamigerAtae
niorhynchusmeltingsnowpoolsAedescommunistA
hexodontusetcandtreeholesAedesvaripalpusOrtho
podomyiacalifornicaSimilarlygroupingscouldbe
madeofspecieswhichtoleratecertainconditionsbut
whicharecommonlyfoundunderotherconditionsFor
examplesalttolerantspeciesareCulextarsalisCuliseta
inornataandAedesdorsalishighaltitudetolerantspe
ciesare CulisetaincidensCulextarsalisandAedes
varipalpus
Itshouldbeobviousfromtheaboveexamplesthat

distributioninCaliforniaiscloselytiedupwithecology
andthosespecieswiththeleastspecializedrequirements
canbeexpectedtohavethewidestdistributionItis
morethanacoincidencethatsuchspeciesasCulex
tarsalisCulisetaincidensandAedesdorsaliscanbe
foundinpracticallyeverycountyinthestate

Ontheotherhanditisinterestingtoexaminethe
conversesituationandtrytofindanexplanationforthe
extremelylimiteddistributionofsomeofourspecies
Arbitrarygroupingscanagainbemadeasfollows
1thoseratherrecentlyintroducedspecieswhichmay
beintheprocessofextendingtheirdistribution2those
formslimitedbyintolerancetoextremetemperaturesat
somestageintheirlifehistoryand3thoseformswhich
requireaveryspecialecologicalhabitatUndoubtedly
manyothercategoriesandcombinationsofcategories
exist
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Possibleexamplesofgroup1abovearePsorophora
confinnisoccurringsince1937inafewofoursouthern
countiesandAedespullatusrecordedfromMonoand
TuolumneCountiesasearlyas1947Bothofthesespecies
aredominantformselsewhereandthereseemstobeno
obviousreasonwhytheyshouldnotbecomewidespread
inCaliforniamuchasdidAedesnigromaculisintheyears
following1938

Group2whichisintolerantoftemperatureextremes
mightincludeCutexanipsCreevesiandUranotaenia
anhydorEvidenceforthisiscircumstantialandbased
largelyontheoccuranceofthespeciesinLowerCali
forniaaswellasonafewscatteredrecordsinmildclimate

areasofCaliforniaoveralongperiodofyearsAlthough
bynomeansrareCulexquinquefasciatusalsoappears
toberestrictedbylowtemperatureandhasnotextended
itsrangenorthofSanJoaquinCounty

Agoodexampleoftherestrictedecologicalhabitat
group3isOrthopodomyiacalifornicawhichisfoundonly
intreeholesandparticularlyinthoseofcottonwood

Afactornotpreviouslymentionedbutonewhichis
probablythemostlimitingofalliscompetitionBiolo
gistsgenerallyrecognizethatwheretwospeciesattempt
tofillthesameecologicalnichetheonewiththehigher
bioticpotentialwillprevailandeventuallywilleliminate
itscompetitorAnexampleofthisallimportantprinciple
inactonisthepartialdisplacementofAedesdorsalisin
irrigatedpasturesbyAnigromaculisGivenhightemper
aturesthelatterdevelopsmorerapidlythantheformer
andthissinglefactormaybeenoughtotipthescalesOn
theotherhandAnigromaculishasshownnodisposition
toinvadesaltmarsheswhereAdorsalisisdominant

Thisbringsupanothercircumstanceworthyofcom
mentThesaltmarshesofcentralandsouthernCalifornia
harborbothAedessquamigerandAdorsalisThuswe
havetwospeciesinwhatappearstobethesameecologi
calnicheAdorsalisseemstohavethegreaterbiotic
potentialyetAsquamigerpersistsverywellexceptwith
mansinterferenceAnanalysisofthissituationreveals
thatcompetitiondoesnotexistinthefullsenseofthe
wordAedesdorsalisdevelopsitsseveralgenerationsdur
ingthesummerandtapersoffinthefallAsquamiger
completesitssinglegenerationduringthecolderpartsof
thefallwinterandspringAedesbicristatuspursuesa
similarcourseinfreshwatergrassyareasfloodedbywin
terrainsanddisappearsbeforehavingtomeetthecom
petitionofAdorsalisinwarmweather

Thissameproblemofcompetitionmaybethefactor
whichisslowingclownthespreadofAedespullatusin
mountainsnowpoolsandofPsorophoraconfinnisinwaste
irrigationwaternorthofitspresentrangeCompetition
mayalsobetheinfluencewhichmakesOrthopodomyia
californicaarareandlocalspeciesInmosttypesoftree
holesitisdiscouragedorcrowdedoutbythemorevig
orousAedesvaripalpusItisonlyincertaintypesof
soupycottonwoodtreeholesthatOcalifornicaholds
itsownyearafteryearAsthesespecialholesarenotcom
monthespeciesiscorrespondinglyrestricted

Onefinalpointdealswiththeeffectoflarvalprefer
enceondistributionItisnaturaltoassumethatgiven
timeandlackofcompetitionaspecieswilleventually
extenditsrangeintoallsituationswhichitslarvaewill
tolerateHoweveradultovipositionhahaveafar
greaterbearingondistributionandtypeoflarvalhabitat
thandolarvalpreferencesItiswellknownthatmany
speciesofsaltwaterlarvaewillmatureinfreshwaterand



viceversaTreeholelarvaewillmatureingroundpools
undercertaincircumstancesandgroundpooltypeswill
oftenappeartothriveintreeholesThereflexgoverned
egglayinghabitofthefemalemosquitoisjustanother
factoraffectingthepecularitiesindistribution

PresidentPetersThankyouDrBohartWehaveone
morepaperbeforerecesssoIwillcallonMrRE
DarbyUniversityofCaliforniaatBerkeleywhowill
makeaprogressreportontheClearLakegnat
investigations

APROGRESSREPORTONTHECLEARLAKE

GNATINVESTIGATION

BYREDARBY

GraduateStudentinEntomology
UniversityofCaliforniaBerkeleyCalifornia

MostentomologistsareawareofthetreatmentofClear
LakeonSeptember15and161949inwhichRhothane
DDDorTDEwasusedwithremarkablesuccessinthe
eliminationofthelarvaeoftheClearLakeGnatChao
borusastictopusDandShoweverthereappearanceof
thegnatlarvaeinthislakeisnotsowellknownAlthough
nowrittenrecordsweremadeatthetimeMrArnott
HCampofNicewhohasbeenassociatedwiththegnat
controlproblemsince1942reportedthatafairlyheavy
emergenceofadultgnatsoccurredaboutthefifteenthof
September1952Thesourceofreinfestationisnot
knownsinceincontrasttothepretreatmentinvestiga
tionnothoroughposttreatmentstudiesweremadeNow
thelarvaeareabundantinthesloughsandothershallow
partsofthelakethroughouttheyearwhereasinearlier
studiesHerms19374andLindquistandDeonier
19431441exceptforashortmigrationperiodthey
werereportedonlyfromthedeeperwaterwelloffshore

InMayofthisyeartheLakeCountyMosquitoAbate
mentDistrictinstitutedastudyprograminpreparation
forasecondtreatmentofthelakeifandwhenthenum
berofadultgnatsincreasestoseriousproportionsRe
sultsoflighttrapstudiesshowedthatearlyintherela
tivelycoolsummerofthisyear1953thepercentageof
adultgnatswasnotproportionatelygreaterthanthatof
otherinsectsespeciallymembersoftheFamilyTendi
pedidaeChironomidaeHoweverfollowingasharp
riseofwatertemperatureto78FonJuly22thebottom
watertemperatureofthelakelevelledoffat73Fin
earlyAugustduringwhichtimetherewasasteadyin
creaseinthenumberofgnatstrappedwiththepeak
emergenceonAugust9Evenatthistimetheirnumbers
didnotapproachthoseofthesummersbeforethe1949
treatmentYetthegnatswereplentifulenoughtobe
responsibleformassmeetingsbythecitizensanddemands
foranimmediatetreatmentofthelake

Oneoftheprincipalproblemsconsideredthissummer
andonewhichisstilllargelyunsolvedistheabilityof
thelarvaewhichinhabitthesmallerpondsandthe
sloughsaroundClearLaketosurvivefairlyhighcon
centrationsofRhothaneSincetheselarvaeapparently
thriveunderextremelyvariedenvironmentalconditions
thepossibilityoftwoormorespecieswasinvestigated
Adultscollectedfromawidevarietyofhabitatswere
senttoDrEdwinFCookoftheUniversityofMinnesota
foridentificationHereportedthatonlyonespecieswas
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involvedbutthattherewasthepossibilityofseveral
crypticspeciesorphysiologicalraces

Inordertolearnwhetherthesurvivalofthelarvae

wasduetosomethinginherentintheinsectsthemselves
ortotheirenvironmentalconditionsitwasnecessaryto
haveaknowledgeofthephysicalandchemicalfactorsof
thevariouslakesandpondsoftheareaInadditionto
ClearLaketwentyotherbodiesofwaterwerechecked
forwatertemperaturespHhardnessanddissolved
oxygencontentThenfieldtestswereconductedonfour
lakesselectedasrepresentativeofdifferenthabitattypes
AftertheapplicationofRhothanewatersampleswere
takenforbiologicaltestsTodeterminetheultimatefate
oftheinsecticideposttreatmentchecksweremadeand
mudsampleswerecollectedatregularintervalsextend
ingoveraperiodoftwentyfourdaysSincetheanalysis
ofthesesampleshasnotbeencompletednostatement
oftheresultscanbemadeatthistimeThewatersamples
akentwentyfourhoursafterthetreatmentweretested
forthepresenceofinsecticidebyusingmosquitolarvae
undercontrolledlaboratoryconditionsThesetestsindi
catedthatthereisacorrelationbetweenwaterhardness
andeithertheabsenceofinsecticideoradecreaseinits

toxicitysincetherewasamuchhighersurvivaloflarvae
inthelakewaterofgreatesthardnessthaninthesamples
fromtheotherlakestreated

Numerousexperimentsdesignedtotesttheeffectof
differentconcentrationsoftheinsecticideRhothaneor
TDEongnatlarvaewereattemptedthroughoutthe
summerAlltoxicitytestsinwhichpintjarswereusedas
containersfailedduetotheinabilitytokeepthecontrol
samplesaliveByusinglargerearthenwarecontainersa
successfultestwasfinallyconductedfromAugust29to
September3withlarvaefromashallowsloughAcom
parisonofthetwoconcentrationsusedshowedthat1
partofinsecticideto70millionpartsofwatergaveless
thana94percentkilloverthefivedayperiodbutthat
the1to50millionconcentrationresultedina100percent
mortality

Althoughstillinthepreliminarystagesthisworkhas
producedsomeevidencewhichisworthyoffuturecon
siderationAtpresentmostbodiesofwaterinandaround
LakeCountycontainlarvaeoftheClearLakegnat
Successfultreatmentofmanyofthesepondshasnever
beenachievedevenwithveryhighconcentrationsofin
secticideandthereisthepossibilitythatasubsequent
treatmentofClearLakemayrequireaconcentrationof
1to50millionpartsofwaterinoutertobeassuccessful
asthatof1949Becauseoftheincreasingnumberof
lakesandpondsbeingconstructedandthiswiderange
oftoleranceexhibitedbythelarvaeClearLakegnats
maybedestinedtoassumeapositionofmajorimportance
inotherpartsofnorthernCaliforniaItishopedthat
thefindingsofthisstudywhencompletedmaybeof
valueinfuturegnatcontrolprojects
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PresidentPetersThankyouMrDarbyOurSecre
taryrequeststhatthosewhohavenotturnedintheir
paperspleasedosoassoonaspossibleattheintermission



iftheyareavailableWewillnowrecessfornomore
thantenminutes

RECESS

PresidentPetersLadiesandgentlemenweareabout
twentyminutesbehindschedulesoIaskthosepeople
whoareontheremainderoftheprogramtomakeevery
efforttokeeptheirpresentationsasbriefasispractical
Thefirstparticipantinthelastportionoftheprogram
willspeakonAdditionalUsesofGranularInsecticides
inMosquitoControlbyDrDonMReesheadofthe
DepartmentofEntomologyUniversityofUtahGeorge
FEdmundsJrandLewisTNielsenoftheUniversity
ofUtahItakegreatpleasureinintroducingDrDon
Rees

ADDITIONALUSESOFGRANULARLARVICIDES

INMOSQUITOABATEMENT
BY

DONMREESPHDGEORGEFEDMUNDSJRPHD
ANDLEWISTNIELSEN

UniversityofUtah

Previousreportsontheuseofgranularinsecticidesin
mosquitoabatementprogramshavebeenconfinedlargely
toextensiveoperationsinvolvingmechanicalapplications
ofthegranulesThisreportisconcernedwithsatisfactory
resultsobtainedintheSaltLakeCitydistrictandvicinity
byhandapplicationofgranularinsecticidestosmall
scatteredareasinwhichmosquitolarvaewerepresent

Itwasfoundduringthisinvestigationthatthereare
varioustypesofmosquitoproducingsituationsinUtah
whicharesmallandseparatedfromeachotherwhere
granularinsecticidescanapparentlybeusedmoreeffi
cientlythanothertypesoflarvicidesandcanbeapplied
byhandmoreeffectivelythanbymechanicalmeansIn
theSaltLakeCitydistrictthesesmallareaspriorto1953
weretreatedwithlarvicidesappliedbyhanddusters
portablespraypumpsorwithtossitsThemethodused
wasdependentuponthetypeofsituationandthenature
ofthelarvicide

Thegranularlarvicidesusedinthesefieldtestswere
formulationsof22or5ofheptachlorin3060
screeningsofbentoniteor5dieldrininirregularsized
particlesofdiatomaceousearthForcarryingthegranular
larvicideinthefieldacanvasarmysurplusgeneralutility
bagwithbothbeltandshoulderstrapsprovedtohe
excellentOnetothreerubberizedwaterproofbagscon
tainingpelletswerecarriedinsideeachutilitybagThe
insecticidewasthusprotectedfromaccidentalcontact
withwaterEachoftherubberizedbagsheldapproxi
matelyfourpoundsoflarvicideandthuswasadequate
fortreatingtwoacresIngeneralitwasnotedthatper
sonneltendedtoovertreatpoolsratherthantouse
inadequateamounts

Itwasnotfeasibletouseglovestoprovideprotection
topersonnelfortheyweresoondiscardedwhenitwas
foundthattheyinterferedwiththemansabilitytouni
formlybroadcastthegranulesPersonnelwereinstructed
tokeepthehandsbelowthewaistwhiledispensingthe
larvicidethusminimizingthedangerofinhalingthein
secticideandtowashthehandsthoroughlyafterspread
ingthegranules

Mostgranularformulationsaremadesoastorequire
fromonetotwopoundsofgranulesperacreWhilethe
onepoundperacreformulationshavetheadvantageof
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requiringlessbulkmaterialperacretreatedinhand
broadcastthetwopoundperacreformulationsresultin
greateruniformityofdispersaloflarvicidesbecauseof
thegreaternumberofpelletsappliedperacreItwas
determinedbyfieldexperiencethatpelletscanbehand
broadcastwithexcellentpenetrationofeventheheaviest
vegetationandstillprovideuniformcoverageattherate
oftwopoundsperacre

Eachfieldinspectorandinsecticidecrewmemberof
theSaltLakeCityMosquitoAbatementDistrictwas
suppliedwithcarryingbagsandgranularlarvicidesField
inspectorscarriedgranularmaterialatalltimeswhile
makinginspectionsformosquitolarvaeThepelletswere
usedonallsmallpoolsrequiringtreatmentatthetimeof
inspectionandonsomelargerareasthatweredistant
fromaccessroadsAlthoughaninspectorisconsiderably
hamperedbycarryingevenasmallspraycanheisable
tocarrywithconsiderableeaseandcomfortasufficient
supplyofgranularpelletstoadequatelytreatseveralacres
byhandbroadcastAconsiderablenumberofmanhours
weresavedeachweekbythisprocedureasinspectorsare
reluctanttocarryaspraycanduringinspectionsthus
makingitnecessarywhenlarvaewerelocatedtoreturn
tothevehicleforsprayingequipmentortocallonan
insecticidecrewtotreatthepoolDuring1953allin
spectorstreatedmorepoolsthemselvesandcalledonthe
insecticidingcrewslessoftenthanwasthecasebefore
granularmaterialswereprovidedThespeedandease
ofhandbroadcastingisequalorsuperiortospraying
withaknapsacksprayer

Thegranularmaterialalsoprovedtobeveryusefulin
anyareawhereitwasnecessaryforthecrewstocarry
theinsecticideslongdistancesThiswasespeciallytrue
ofshallowmarsheswherenosuitablewaterwasavailable

formixingtheinsecticidesforsprayingpurposes
Mountainousareaswheredifficultterrainoftencom

bineswithlongdistancestomakelarvicidingdifficult
werefoundtobeverysuitabletotheuseofgranular
formulationsAgreatnumberofthepoolswheremoun
tainmosquitoesarelocatedwithindensegrowthsofwil
lowsItisconsiderablyeasiertocoversuchareaswith
handbroadcastgranulesthanitistotraversethisheavy
growthencumberedbyahandsprayerInsuchdense
willowgrowthsitisoftendifficultforspraycrewstokeep
movinginonedirectionandfrequentlyamemberofthe
insecticidingcrewwillwanderfromthedesignatedcourse
orwilldoublebackontogroundthatheoranothermem
berhasjusttreatedThisunquestionablyresultsinwaste
ofinsecticidesandmanpowerandareducedkillisob
tainedasaresultofthefailuretotreatsomeareasWhen

usingheptachlorin3060meshbentonitegranuleswe
hadtheunexpectedadvantageofbeingabletoreadily
seetheswollennebulouscolloidalgellikeparticlesin
thewaterBecauseofthisitwasreadilypossibletopre
ventduplicationsandomissionsoftheareastreated
Duringsubsequentcheckingoftheeffectivenessofthe
killitwaspossibletoseethedistributionofgranulesin
relationtothepercentagekillItwasalsonotedthata
5formulationofdieldrinindiatomaceousearthwas
notaseasytolocatevisuallyasweretheheptachlor
formulationsinbentonite

Whentreatingmountainousareaspatchesofunmelted
snowwhichcoveredknownbreedingareaswereen
counteredGranularheptachlor22scatteredon
thesnowwasapparentlyeffectivefornolarvaewereseen
inanyoftheresultantpoolsduringsubsequentinspec



tionsandthedistributionofthegranulesinthewater
couldbeseenclearly

Previoustotheuseofgranularmaterialsintreating
thesmallandnotreadilyaccessiblepoolswithinthejuris
dictionoftheSaltLakeCityMosquitoAbatementDis
trictlarvicideswereappliedinthesituationsdescribed
abovebyhanddustersportablespraypumpsoras
tossitsInanumberofthesesituationstossits127
DDTand414 BHChadbeenusedpreviouslybut
granularmaterialshavethedistinctadvantageofamore
uniformspreadwhenthemosquitoproducingwatersare
intheformofsmallscatteredpotholesorpoolswhenthe
poolsareattenuateordenselyvegetatedInsuchsitua
tionsitwasoftennecessarytouseexcessivenumbersof
tossitsortobreakthetossitandscatteritscontents
overseveralsmallareasTossitsarehoweververy
effectiveagainstpupaeNeither5dieldrinnor2or
5heptachlorgranulesgavesignificantpupalkillson
mountainspeciesofAedesevenwhenappliedathigh
dosages

Ononeofthegunclubsheavyconcentrationsofgran
ularheptachlorwereusedtotreatthemarginsofanum
berofislandswhichwereinaccessibletoregularinspection
andsprayingApproximately5poundsofgranular2
heptachlorperacreappliedinmidsummerservedto
preventmosquitoproductionfromtheseislandsduring
theremainderoftheyearAnumberofnongranular
formsofDDTwerealsousedsuccessfullyinthispro
gramTheislandsserveasnestingandsheltersitesfor
manybirdsbutnoilleffectswerenoticedonthebirdsor
fishatanytimeGranularformulationsofdieldrinwere
notusedintheseareasbecauseofthepossibletoxic
effectsofsuchheavydosagesuponthebirdsandfish

SUMMARY

Duringthe1953seasontheSaltLakeCityMosquito
AbatementDistricteffectivelyusedgranularformula
tionsof2and5heptachlorand5dieldrinhand
broadcastonmosquitoproducingwatersthatweresmall
scatteredorofdifficultaccessThegranulescanbe
evenlydistributedatratesof2poundsperacreThe
applicationofgranularlarvicidesonsmallerpoolsby
fieldinspectorsresultedingreatsavingsinmanhours
Thefactthatbentoniteformulationsarereadilyvisiblein
thewaterisadvantageousindeterminingareastreated
inrelationtoeffectivekillThesegranulesaresuperior
totossitsinmanysituationsbutwerecomparatively
ineffectiveagainstpupaeAresiduallarvicidalapplica
tionofgranularheptachloralsoprovedeffectiveinthe
oneareawhereitwastested

PresidentPetersThankyouDrReesThesecond
paperbyDrReesthisafternoonisgoingtobepresented
byMrGrahamASeasonofMosquitoControlWith
HeptachlorbyJayEGrahamDonMReesand
GeorgeFEdmundsJrUniversityofUtah

ASEASONOFMOSQUITOCONTROLWITH
HEPTACHLOR

JAYEGRAHAMDONMREESPHDAND
GEORGEFEDMUNDSJRPHD

UniversityofUtahSaltLakeCityUtah

Heptachlorwasselectedastheprincipalinsecticideto
beusedbytheSouthSaltLakeCountyMosquitoAbate
mentDistrictfortheyear1953becauseitseemedtobe
welladaptedtotheparticularneedsofthedistrict
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Heptachlorisaneconomicallarvicideastheamount
requiredtotreatanacrecostsapproximately12cents
Althoughprecautionsarenecessaryitisarelativelysafe
insecticideforpersonneltohandleandatthedosages
usedisnotharmfultolivestockLehman1951reports
theLD50forheptachloras90mgKgweightwith
symptomsofpoisoningsimilartoaldrindieldrinand
chlordanHoweverthemostimportantreasonforthe
selectionofheptachlorwasitseffectivenessatlowdosages
Thiswasimportantbecausemostofthemosquitopro
ductioninthedistrictoccurredinareasthatweretoo

smalltobetreatedbyairplaneandcouldnotbereached
byvehiclesexceptwithgreatdifficultyandthenonlyby
circuitousroutesThemostpracticalwayoftreatingsuch
areaswasbymeansofalarvicidingcrewcarryingwith
themgranulesorknapsacksprayersandaquantityof
emulsifiableconcentrateAcrewusingthismethodcould
treat40acresofwatersurfacewithagallonof25
heptachloremulsionThesameareawouldrequire4
gallonsof25DDTemulsion

Althoughheptachlorhasnotbeenusedpreviouslyas
theprincipalinsecticidebyamosquitoabatementdistrict
asfarascouldbedeterminedconsiderableexperimental
workhasbeendoneLaboratorytestsbySoroker1951
haveshownVelsicolheptachlortobe86timesaseffective
asDDTagainstlarvaeofCulisetainornataStage1951
reportsalmostperfectcontrolofAedessollicitansand
Aedestaeniorhynchuslarvaeat005to01lbsperacre
ThisisinaccordancewithresultsfromCaliforniawhere

85controlofAedesnigromaculislarvaewasobtained
with004lbsperacreAnon1951McDuffie1949
reportsa73killofAedeslarvaeatChurchillManitoba
withaconcentrationof02lbsperacreReesandGraham
1953foundheptachlortobeeffectiveinSaltLake
CountyagainstlarvaeofAedesdorsalisCulextarsalis
andCulisetainornataat004lbsperacre

Thesprayingequipmentusedforthecontrolprogram
consistedofChampionknapsackhandspraypumpswith
a4galloncapacityandaFarmMasterorchardsprayer
witha50gallontankmountedonatruck

Heptachlorwasappliedattherateof005lbsperacre
forlarvalcontrolandattherateof01lbsperacrefor
adultcontrolNumber2fueloilcontainingheptachlor
wasroutinelyusedforthecontrolofpupaebutinthe
eventthatalarvicidingcrewfoundasmallisolatedpool
containingpupaeheptachlorwasusedattherateof05
lbsperacreratherthanreturnforfueloilsprayThe
greatmajorityofthemosquitolarvaeandadultstreated
belongedtothefollowingspeciesAedesdorsalisAnigro
maculisAvexansCulextarsalisCpipiensgroup
CulisetainornataandAnophelesfreeborniAlthough
heptachlorhasbeenfoundeffectiveagainstAnopheles
quadrimaculatisKeller1951at0025ppmithas
notbeenreportedasbeingusedinthecontrolofAno
phelesfreeborniForthisreasonseveralquantitativeex
perimentswereconductedwithlarvaeofAnophelesfree
borniItwasfoundthat004lbsperacreandallhigher
dosagesgavepractically100controlThisisidentical
toresultsobtainedwithotherspeciesofmosquitoesfound
inSaltLakeCounty

Heptachlorwasusedasaresidualadulticideonvegeta
tionattherateof01to02lbsperacreinaneffortto
preventthelatesummermigrationsofAedesdorsalisfrom
reachingthepopulatedareasinthedistrictTheinsecti
cidewasappliedbothbyhandpumpsandaFarmMaster
orchardsprayertovegetationalongpossiblemigration
routesincludingstreamsandmarshesThismethod



provedtobehighlysuccesfulasshownbythefollowing
observationsDuringtheweekfromAugust12toAugust
18amigrationofAedesdorsalismovedthroughpartof
thedistrictbeforeanyattemptwasmadetoestablishan
insecticidalbarrierThismigrationalthoughminor
causedconsiderableannoyanceandmanycomplaints
weremadebytheresidentsinsomeareasPersonnelin
thefieldwereabletoobserveadultmosquitoesincon
siderablenumbersalongstreamsanddampareasthrough
outthedistrictOnSeptember14thefirstmosquitoesof
amajormigrationappearedinthedistrictandheptachlor
wasimmediatelyusedintreatingallmoistareasandpos
siblemigrationroutesthatledtopopulatedsectionsAl
thoughthelatermigrationwasgreaterthanthefirstthere
werenocomplaintsexceptfromsparselypopulatedareas
wherenoattempthadbeenmadetocontrolthemigrating
mosquitoesPersonnelinthefieldwereunabletoobserve
adultmosquitoesinareaswheretreatmentofthevegeta
tionhadbeenmadewith01to02lbsofheptachlorper
acre

SimilarresultswereobtainedbytheSaltLakeCity
MosquitoAbatementDistrictinasomewhatdifferent
situationInthemarshesborderingGreatSaltLakethere
aresmallisolatedbroodsofCulexCulisetaandAedes
producedcontinuouslyDuringAugustasthepopulations
ofCulexandCulisetabegantoincreaseonthemarshes
lighttrapcatchesattheSaltLakeCityMosquitoAbate
mentfieldheadquartersweremarkedlyhigherthanpre
viouslyThislighttrapislocatedwithinafewyardsofa
drainconnectingthecitywiththemosquitoproducing
marshesandsincetherewasnonoticeableincreaseinthe
mosquitopopulationinthesurroundingareaitwasap
parentthatthedrainwasfunctioningasarouteformos
quitoesmovingintothecityThebanksofthisdrainwere
treatedalthoughnotinthevicinityofthelighttrapwith
heptachloremulsifiableconcentratedilutedinwaterThe
heptachlorwasappliedattherateof01to02lbsper
acreandachievedpromisingresultsLighttrapcatches
forsixnightsduringthethreeweekspriortotreatment
averaged215whiletheaveragecatchforasimilarperiod
followingtreatmentwas47Athirdthreeweekperiod
followingthesecondshowedalighttrapaverageof111
mosquitoespernightTheotherfivetrapsoperatedinthe
districtshowedlittleornochangeduringthistime

ATIFAfoggerwasusedforthecontrolofadultmos
quitoesofAedesdorsalisandAedesnigromaculiswith2
gallonsof25heptachloremulsifiableconcentratein50
gallonsofNo2fueloilTheresultswerehighlysat
isfactory

Heptachloringranularbentoniteof3060meshwas
usedinareaswherethevegetationwasthickandsatisfac
toryresultswereobtainedGranularbentonitecontaining
22heptachlorwasappliedattherateof2to3lbsper
acreandachievedpractically100controloflarvae
Granularbentonitecontaining5heptachlorwasap
pliedatthesameratebecauseofthedifficultyofspreading
thematerialevenlyatlesserconcentrations

SUMMARY

Duringtheyear1953theSouthSaltLakeCounty
MosquitoAbatementDistrictusedheptachloremulsifiable
concentrateastheprincipalinsecticideforbothlarvicid
ingandadulticidingItwasfoundtobeeffectiveagainst
allspeciesofmosquitolarvaeinthecountywhenusedat
therateof005lbsperacreandagainstallspeciesof
adultswhenusedattherateof01to02lbsperacre
Heptachlorappliedastheresidualadulticideonvegeta
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tionattherateof01to02lbsperacrewasfoundtobe
aneffectivebarriertomigratingordispersingAedesdor
salisandvariousspeciesofCulexandCulisetaHeptachlor
wasusedforthefirsttimeinthecontroloflarvaeof

Anophelesfreeborniattherateof004lbsperacreand
foundtobeeffectiveGranularbentonitecontaining
22 heptachlorwasusedasalarvicideinareasofthick
vegetationandfoundtobeeffectivewhenappliedatthe
rateof2to3lbsofgranulesperacreOnepercent
heptachlorinNo2fueloilwasfoundtobeaneffective
formulationforthecontrolofadultswhenusedinthe
TIFAfogger

Asaresultoftheseexperimentsitisconcludedthat
heptachlorisaneffectiveandeconomicalinsecticidefor
allspeciesofmosquitoesinSaltLakeCountywhenused
accordingtoabovespecifications
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PresidentPetersThankyouMrGrahamThefinal
portionofourprogramwillbeapaneldiscussiontitled
NewInformationonInsecticidesIcallontheModera
torDrWilliamMUpholtChiefToxicologyLabora
toryCommunicableDiseaseCenterActivitiesUS
PublicHealthServiceWenatcheeWashingtonto come

forwardandtakechargeofthemeeting
DrUpholtMrPresidentmembersandfriendsofthe

CaliforniaMosquitoControlAssociationI assureyou
thatitiswithagreatdealofpleasurethatIstand onthis

particularplatformtodayItwasseveral yearsagomore
thanIliketotellthatIwassittingupthereinthat par
ticularchairtheoneinthesecondwithoneof yourmen

initIwassittingthereveryattentivelywithmyeyeshalf
closedwhentheprofessorwalkedinthedoorhereand
saidBeforeIstartmylecturethismorningIwouldlike
tosaysomethingIfeelthatIaminsomewhatthe oppo
sitesituationthisafternoonIassureyouthatafterIget
throughtalkingthegentlemenonthepanelaregoingto
saysomething

ThequestionofinsecticidesatthetimeIwassitting
upthereinthesecondrowseemedtobeabitdivorced
frommedicalentomologyasIknewitatthattimeIn
factIwasntmuchinterestedinmedicalentomologyI
wasinterestedininsecticidesHoweverIamsurethat



allofyouareawarethatoneoftheearliestprofessional
recommendationsforaninsecticideforinsectcontrolwas
therecommendationforkeroseneasamosquitolarvicide
ItwasntverylongafterthatitwasdiscoveredthatParis
greenwasaveryeffectivemosquitolarvicideanditbe
camewidelyusedinmanypartsoftheworldAfewyears
laterpyrethrumspraysweredevelopedalanadulticide
specificallyagainstthosemosquitoesthatgetintohouses
andthereforetransmitmalariaMorerecentlyDDThas
beenusedasaninsecticideagainstmosquitoesespecially
againstmalariamosquitoesasanadulticideandresidual
sprayThismoreorlessrevolutionizedourconceptofin
secticidesanditwasalsousedasalarvicideinverysmall
volumeswithspectacularresultsThisaddedagreatdeal
ofhopeandimpetustothewholesubjectofmosquito
controlOfcoursethesubsequentdevelopmentshavebeen
notquitesopleasantthoughperhapsmoreinteresting
YoufolksinCaliforniaareparticularlyawarethatcertain
mosquitoesfollowedtheleadofthehouseflyanddevel
opedresistancetosomeofournewinsecticidesSince
thenalargegroupofnewinsecticideshasbeendeveloped
andwearestilltryingtofindtheperfectinsecticidethat
wethoughtDDTwasandwhichprovedotherwise

WhenIhavetalkedaboutDDTandthedevelopment
ofresistanceinhousefliesIhavefeltlikethankingthe
fliesfordevelopingresistanceActuallywehavebecome
prettyneglectfulofthefundamentalimportanceofsan
itationwhenwethoughtthatDDTwasthewholeanswer
toflycontrolIdontthinkthatapologyisnecessaryin
mosquitocontrolIdontthinkthatthereareverymany
peopleinthisroomthathaveforgottentheveryim
portantlessonthatwaslearnedduringtheSecondWorld
Warintheregardtomalariaspecificallythatmalaria
controlandmosquitocontrolingeneralisateamwork
propositionInsecticideshaveonlyonesmallpartinthe
wholepictureIcertainlywouldbethelastonetoargue
withArtLindquistontheimportanceofbiologicalin
formationIcertainlywouldntwantanyonetogoaway
fromthispanelthisafternoonwiththeideathatany
memberofthepanelthoughtinsecticideswouldtakethe
placeofproperengineeringWhenitcomestomalaria
controlcertainlytherearenoneofusthatthinkthateven
mosquitocontrolcancompletelysupplantthemedical
aspectsofadiseasecontroleffortofthatsortTherefore
inlisteningtothesediscussionsthisafternoonremember
thatwhileinsecticidesarenottheonlyanswerorgolden
approachtomosquitocontrolwearegoingtohaveto
dependuponinsecticidesinmanysituationsformany
manyyearstocomeandoureffortsshouldbetokeepup
todatetokeepaheadofthemosquitoesfromthein
secticidestandpointaspartofabalancedprogram

Thedevelopmentsinthelastfewyearshavebeen
largelyalongtwolinesOnehasbeenimprovementsin
formulationsandmethodsofemployinginsecticidesin
ordertomakethemmoreeffectiveandtheotherhas
beenexploringintothemoredangerousinsecticidespar
ticularlytheorganicphosphatesAfewyearsagowe
wouldhavethoughtthisgroupofinsecticidestoodanger
oustoevenconsidertheiruseinaprogramsuchasmos
quitoabatementIthinkwehavesomeprettygoodexperts
onbothoftheselinesofdevelopmentonourprogramthis
afternoonIdontknownhowIamgoingtourgethe
membersofthepaneltomaketheirremarksalittlemore
briefthanIammakingmineWhethertheycanbestdo
itbythrowingawaytheirmanuscriptsandcondensing
theirremarksorbyfollowingtheirmanuscripsvery
closelyIdontknowIllleavethatuptotheindividual
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speakersFirstIcallonMrGjullintotellussomething
oftheresultsofhiscomparativestudiesofinsecticides
duringthepastyear

ABSTRACTOFTHETOXICITYOFAEROSOLS

ANDRESIDUESTORESISTANTMOSQUITOES
INCALIFORNIA

ByCMGJULLIN
USDAAgrResAdmBureauofEntomologyand

PlantQuarantine

Elevenchlorinatedhydrocarbonandsevenorganic
phosphorusinsecticidesweretestedasaerosolsandresi
duesagainstresistantCulextarsalisandAedesni
lisfemalemosquitoescollectednearFresnoCalifornia
AllethrinandpyrethrinwerealsotestedExposuresto
theaerosolsweremadeinalargebuildingandresidue
testsweremadeonglass

EPNandmalathionwerethemosteffectiveofthein
secticidestestedasaerosolsandseveralothersofthe

phosphorousgroupwerealmostaseffectiveFemalesof
bothspecieswerehighlyresistanttothechlorinatedhydro
carboninsecticidesLindanewasthemosteffectivebut

30timesasmuchlindaneasmalathionwasrequiredto
giveequalkillsofAnigromaculisand40to100timesas
muchtogiveequalkillsofCtarsalis

Malathionmaybesafetouseasanaerosolsinceguinea
pigsandratshavebeenreportedtosuffernoilleffects
froma2weekexposuretodosages100to300timesgreater
thanrequiredtokillCtarsalis

TheresiduetestsalsoindicatedthatCtarsalisfemales
werehighlyresistanttoallofthechlorinatedhydrocarbon
insecticidesexceptlindaneandthatnonewouldbeof
anyvalueasaresidueunderfieldconditions

Themajorityoftheorganicphosphorousinsecticides
wereeffectiveatlowdosagesasresiduesbut21199and
B21200weremuchlesseffectiveasresiduesthanas
aerosolsTherelativetoxicityofthephosphorouscom
poundsinresidualtestsfollowedthesamepatternasin
theaerosoltestswiththeexceptionofthesetwomaterials

DrUpholtIamsurethatthereareanumberofques
tionsIhavethoughtofsomeIftheotherspeakersdo
notanswerthemIwouldlikeverymuchtohavethe
opportunitytodiscussthemlaterifBobPeterswilllet
usstayovertimealittlewhileAswelearnedfromMr
Gjullinstalkanimportantpartofthenewinsecticides
aretheorganicphosphatesandGordonSmithisgoingto
talktousonthefieldapplicationsandresultswithor
ganicphosphatesIthinkyouallknowwhothesespeakers
areandImnotgoingtotaketimetoidentifythem

THEROUTINEUSEOFEPNASAMOSQUITO
LARVICIDE

LEWISWISAACENTOMOLOGISTAND
GORDONFSMITHMANAGER

KernMosquitoAbatementDistrict

RoutineuseofEPNasarurallarvicidewasbegunin
theKernMADearlyinJulyof1952Circumstances
surroundingthismajorchangefromthecomparatively
safechlorinatestothemorehazardousphosphatesare
alreadygenerallyknown

AcooperativeprojectbetweentheBureauofEntomologyand
PlantQuarantineandtheBureauofVectorControlofthe
CaliforniaDepartmentofPublicHealthGraftonCampbell
andJamesWHuntsmanoftheBureauofVectorControl
assistedwiththeworkonthisproject



Inconsideringaprogramfortheestablishmentofthe
useofphosphatesinoursprayingprogrambackground
onthreeparticularsubjectswereaskedforbytheregula
toryofficialsbeforeEPNwasusedextensivelyinthefield
Thisbackgroundinvolvedhazardtofieldoperatorsboth
acutelyandchronicallytoxicitytolivestockfeedingin
animmediateareabeingsprayedandchronictoxicityto
livestockthroughapossibleresiduebuilduponpasture
feed

Forinformationonthepossiblehazardtofieldopera
torssprayingthismaterialroutinelaboratorycheckson
bloodcholinesterasewerenecessaryForthisstudythe
pilotandthreesprayoperatorsweregivenEPNtouse
routinelyBloodcholinesterasetestsweregiventhesemen
everytwoweekscoveringaperiodoffourmonthsThe
entomologistwhodidtherepackagingoftheconcentrate
forfieldusagewasalsogivenroutinetestsDuringthis
trialperiodseveralminoraccidentsoccurredbutnone
withanydeleteriouseffectsFirstthepilotwasaccidently
exposedtoafinesprayof08EPNasitblewbackfrom
aleakingpressurelinesomeofthesprayenteringhis
eyesHeimmediatelylandedrinsedhiseyeswashedthe
exposedpartsthenwenttoadoctorforclinicalevalua
tionSerialbloodtestsrevealedthatboththeplasmaand
erythrocyteactivityremainedwithinnormalvariation
andnoclinicalsymptomsofpoisoningwereapparentOn
otheroccasionsonemanaccidentlyspilledsomeofthe
45materialonhishandsandanotherspilledsomeon
hisclothesInallcasestheoperatorswerediligentin
proceedingwiththeprescribedprecautionarymeasures
Therewerenoapparentphysiologicalchangesandblood
activityremainedwithinthenormalrangesubsequent
tocontamination

Inadditiontothisinformationanotherstudywascon
ductedtoevaluatethepotentialeffectsofatmospheric
exposuresduringtheapplicationofEPNThisworkwas
performedattherequestoftheBureauofVectorControl
andwasconductedbyPaulCaplanIndustrialHygiene
EngineerandHaroldBrownIndustrialHygieneChem
istbothfromtheDepartmentofPublicHealthBureau
ofAdultHealthAtmosphericsampleswerecollectedin
ethylalcoholwithamidgetimpingerandanalyzedfor
EPNbytheAverillmethodfortheparanitrophenylgroup
inEPNTheimpingerwasplacedinthecockpitofthe
planefortestingatmosphericcontaminationtothepilot
andinseveralofthejeepswhiletheoperatorswerespray
ingIquotefromareportwhichwassubmittedbythese
meninAugustof1952

Sinceallofouranalysesshowedatmospheric
conditionswhichareregardedasanacceptableop
eratinglevelandsinceyouroperatorssprayapproxi
mately10oftheirworkingtimeitdoesappearthat
theirexposurewillbeexcessive
Withthebackgroundoncholinesterasestudiesand

atmosphericcontaminationcompletedwithfavorablere
sultswefeltrelativelyconfidentthattherewaslittle
chanceforoverexposuretotheoperatorsfromthedilute
tankspray

Whilethecholinesteraseandatmosphericcontamina
tionstudieswereinprogresspasturestudieswerealso
beingconductedunderthetechnicaladviceofDrFA
GuntherToxicologistattheCitrusExperimentStation
atRiversideTheseexperimentswereundertakenona
typicalirrigatedpasturecoveringanareaofsome40
acresThirtyacresweresprayedwithEPNwhile10were
leftasacheckareaAllsprayingwasdonebyairone
gallonliquidat075lbsacreImmediatelybeforeand
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24hoursaftersprayinggrasssampleswerecutandsent
toDrGuntherThiswasdoneaftereachirrigationover
aperiodofthreesummermonthsSixirrigationsoccurred
inthisinterimToourknowledgenophosphatewasre
coveredfromanyofthegrasssamplessentSeveralsam
plesoftreatedanduntreatedgrassweresenttothe
duPontExperimentalStationatWilmingtonDelaware
buttheirtoxicologistswerealsounsuccessfulinrecovering
anyresidueTherewasnoindicationofEPNbuildupin
thefieldSeveraltimescattlewereinthefieldatthetime
itwassprayedandtoourknowledgenoneofthecattle
gaveanyindicationsofpoisoningWiththeaccumulation
ofthisdataprettywellcompletedourreportswere
submittedtotheStateBureauofChemistryPermission
wasgrantedforustouseEPNnottoexceed01lbacre

Itappearedthenthatourprincipalconcernwouldlie
inthehandlingoftheconcentratedmaterialbeforeitwas
dilutedtothe01emulsioninthetankTherefore
beforeanyEPNwasusedforsprayingroutinelyinthe
fieldeachsprayoperatorwasissuedawrittensetof
instructionsinforminghimofthehazardousnatureofthe
materialandjusthowhewasexpectedtoconductall
proceduresinvolvedinitsuseHewasalsogivenapair
ofrubberglovessoapandapartitionedwoodenboxwhich
wastailormadetoholdsixbottlesofconcentrateAshort

demonstrativemeetingofinstructionwasalsoheldsothat
therewouldbelittlechanceforanymisunderstanding

The45emulsifiableEPNismeasuredoutinsingle
tankchargeseachmancarriessixbottlesinhispartitioned
boxTanksarecompletelyemptiedbeforerefillinganda
fulltankisalwayspreparedBeforepreparingafulltank
themanisexpectedtousethefollowingprecautionary
steps

1Putonrubbergloves
2Openspraytank
3Removebottleofconcentratefromboxandempty

itinthetanktakingcarenottospillconcentrateon
outsideoftankortocontaminateoutsideofbottle

4Replacecaponbottlewhileitisstilloverthetank
openingandreplacebottleinbox

5Washthegloveswhilestillonhandswithsoapand
water

6Removeglovesputthemawayandagainwash
hands

AlthoughresistanceintheAedeswasntasadvanced
asintheCulexatthebeginningofthe1952seasonand
wemayhavebeenabletouseAldrinorToxaphenefora
littlelongeronthesespeciesitwasfeltthatattempting
tousetwodifferentinsecticidesinthefieldwouldbecon

fusingandwouldhampercontrolmeasuresbytoomuch
lostmotionincontinuallychanginginsecticidesAlsothe
operatorsinthefieldwerecompelledmoreandmoreto
increasethepercentageofthespraymixtureinthetanks
toinsureaconsistentcontrolofAedesItappearedonlya
matteroftimebeforetheytoowouldbeabletowith
standextremeamountsoflarvicidesItmightalsobe
addedthatbyincreasingtoxaphenetoperhaps to1

poundperacreitislikelythatmoredangertolivestock
wouldbeinvolvedthaninsprayingEPNat075lbsacre
sincechlorinatessuchastoxapheneandDDThavea
longerresidualinthefieldthatEPNThatisthereisa
muchgreaterchancetobuildupatoxicresidueonpasture
grasswiththechlorinatesThisfactwasillustratedby
thepastureresiduestudiesandinobservingthatfirst
stageCulexlarvaewilldevelopwithinseveraldaysafter
thewaterhasbeensprayedwithEPNOurpresentap
plicationratesare075lbsacrebyjeepspraytanksand



1lbacrebyairplaneItisourexperiencethatairplane
applicationspoundforpoundareslightlylesseffective
thanthesprayingdonewithgroundequipment

RapidhydrolizationofEPNdoeshavecertaindisad
vantagesinthatpermanentwaterholesmusthesprayed
moreoftenthantheywerewithchlorinateshoweverthe
rapiddisappearanceofthetoxicagentshouldlessenthe
chanceofresistancedevelopingasquicklyasitdidwith
thechlorinatesOneofthequestionsmostfrequently
askedisthepossibilityofresistanceoflarvaetoEPNThe
answertothatissomethingonlytimewilltellhowever
inouropinionitisveryprobablethatresistancewill
occurjustasitdidwiththechlorinatesAlthoughlittle
isknownofthephysiologicalandgeneticbackgroundsof
thisphenomenaobservationsandstudieshaveindicated
thatresistantpopulationsarebornfromanumerically
smallbuthighlytolerantnaturalpopulationAndby
naturalselectionoveraperiodofgenerationsthispopu
lationwillincreaseandprosperWehavehadseveral
failureswithEPNinoneareabuttheactualreason
whetherresistanceormechcanicalwasnotpositively
determined

Inlookingbackonafullseasonandahalfofusing
EPNwehavebeenverysatisfiedwiththematerialIt
hasgivenusexcellentoverallcontrolItmightappear
thenthatourcontrolprogramfortheimmediatefuture
atleastshouldbeverybrightHoweveroneironicaspect
hasoccurredWillEPNbeavailabletousfornextseasons

operationsLastseasonwewereforcedtoadaptour
sprayequipmenttoutilizewettablepowderbecauseonly
enoughoftheemulsifiablewasavailableforairplaneuse
Itseemspossiblethatnoemulsifiablewillbemanufac
turedfornextyearsuseToadjustourairplaneforwet
tabledustattheproperconcentrationwouldnotonly
greatlyhamperouroperationsbutmightverywellbe
impossiblewithoutcompleterebuildingAlsoafullsea
sonsoperationsofsprayingwettabledustinourequip
menthasindicatedthatthismaterialisveryabrasiveand
muchharderonpumppartsthanwastheemulsifiable
Eventhoughwedidusethedustsuccessfullythispast
seasoninourjeepspraytankswemuchprefertheemul
sifiableIunderstandthatwewillbeinformedshortlyas
towhethertheemulsionwillbeavailablefornextseasons
operationsIfitisnotthenourcontrolprogramwill
hingeoneithersprayingparathionoragaindeveloping
oneofthenewphosphatecompoundsseveralofwhich
haveprovedtobegoodandarefavorablebecauseoflow
mammaliantoxicityhoweveravailabilityformostof
thesecompoundsisnotyetknown

DrUpholtItisquiteapparentfromwhatGordonhas
saidthatwearegettingintosomeproblemsthatinvolve
morethanjustmosquitocontrolWegetintoregulatory
problemsandwegetintoagriculturalproblemsanditis
appropriatethatweshouldhaveMrRollinsAssistant
ChiefoftheBureauofChemistryoftheStateDepartment
ofAgriculturetalktousabouttherelationshipsofthese
problemstotheDepartmentofAgriculture

REGULATIONOFPESTICIDES

ByROBERTZROLLINS
AssistantChiefBureauofChemistry

CaliforniaStateDepartmentofAgriculture
Sacramento

TheBureauofChemistryoftheCaliforniaStateDe
partmentofAgricultureadministerslawspertainingto
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theregistrationlabelingsaleanduseofpesticidesthe
operationsofagriculturalpestcontroloperatorsandtheir
aircraftpilotsandadministerslawsgoverningdeleterious
sprayresiduesonfruitsandvegetableshayandfodder

REGISTRATIONOFPESTICIDESEverychemicalproduct
intendedforcontrolofanypestmustbelabeledinaccord
ancewithcertainrequirementsoflawandregisteredbe
forebeingofferedforsaleinCaliforniaRegistrationmay
berefusediftheproductisoflittleornovalueforthe
purposeintendedorifitsproposedusepresentstoogreat
ahazardMorethan11000pesticidesareregisteredat
thepresenttimeandnewonesarebeingregisteredat
therateofoneevery45minutesThroughouttheState
theBureausamplesproductsfoundinthechannelsof
tradeandanalyzesthemtodetermineifeachmaterial
conformstothestatementofingredientsguaranteedfor
itbytheregistrantApproximately2000productsare
sampledeachyearandanannualsummaryoftheanalyti
calfindingsisavailabletoanyinterestedpersonItisa
violationoflawforanyonetosellamaterialforcontrol
ofmosquitoesunlesstheproducthasbeenregisteredSale
ofapesticideinanyotherthantheregistrantssealedor
closedcontainerisprohibitedandeachcontainermust
belabeledwithcertainminimuminformationconcerning
compositionandintendeduseTheserequirementsoflaw
pertainingtoregistrationandlabelingdonotapplyto
materialthatisgivenfreeofchargetotheuserforexperi
mentalworkHoweverinhandlingandusingsuchex
perimentalmaterialtheusermayincuregreaterrespon
sibilityforanydamageorinjurythanwouldbethecasein
handlingaregisteredproductforwhichmoreinformation
andexperiencehasbeendeveloped

OPERATORLICENCEAnyonewhoengagesforhirein
thebusinessofpestcontrolmustsecureanagricultural
pestcontrollicensecoveringthetypeofpestcontrolin
whichheproposestoengageThislicensedoesnotinclude
structuralpestcontrolwhichisregulatedunderthe
BusinessandProfessionsCodepreservativetreatmentof
fabricsorstructuralmaterialsorhouseholdorindustrial
sanitationservicesSuchlicensingisnotrequiredofamos
quitoabatementdistrictitselforofitsbonafideemployees
butitprovidesadegreeofprotectionorassurancetoa
mosquitoabatementdistrictthatmayengagetheservices
ofanagriculturalpestcontroloperatorLicensedagricul
turalpestcontroloperatorsarerequiredtoregisterwith
theAgriculturalCommissionerofeachcountyinwhich
theyoperateandtosubmittoeachcommissionermonthly
reportsonworkdoneinhiscountyUnlessauthorized
inwritingbytheAgriculturalCommissioneratthewritten
requestofthegrowerorownernooperatorcanapplyany
materialnotregisteredinCaliforniaasaneconomic
poisonorapplyanyregisteredproductforapurposeother
thanoneforwhichitisregistered

PILOTCERTIFICATEApilotwhooperatesaircraftinthe
businessofpestcontrolmustbeexaminedbytheDepart
mentofAgricultureandsecureacertificateofqualifica
tionSpecialprovisionismadeforanapprenticetopermit
restrictedoperationsasapreliminaryrequirementfora
certificateofqualificationThisisapersonallicensere
newableeachcalendaryear

INJURIOUSMATERIALSCertainpesticidesareclassified
byDepartmentofAgricultureregulationsasinjurious
materialsandapermitmustbesecuredfromthecounty
AgriculturalCommissionerbeforetheyareusedThese
specificmaterialsare
1Pestcontrolmaterialscontainingcalciumarsenate

standardLeadarsenateorcopperacetoarseniteParis



greenwhenappliedindustformbymachinepowered
equipment

2Pestcontrolmaterialscontainingtetraethylpyro
phosphateTEPPwhenappliedinunconfinedspaceas
athermalaerosol

3Pestcontrolmaterialscontainingparathion
4Pestcontrolmaterialscontainingethylparanitro

phenylthionobenzenephosphonateEPN
5Pestcontrolmaterialscontainingoctamethylpy

rophosphoramideOMPA
6Pestcontrolmaterialscontaining00diethyl02

ethylmercaptoethylthiophosphate
Theregulationsprovidedetailedrequirementscon

cerningthehandlinganduseofthesematerialsandthe
regulationsapplytoeveryoneexceptagenciesofthe
UnitedStatesoroftheStateofCaliforniaandtheofficers
agentsoremployeesofeitheractingwithinthescopeof
theirauthoritywhileengagedinorconductingorsuper
visingresearchonanysuchmaterialIfthesematerials
areusedbyamosquitoabatementdistrictforcontrolas
contrastedtoresearchtherequiredpermitsshouldbe
firstsecuredIncidentallysimilarpermitsarerequiredfor
useofinjuriousherbicideswhicharethosecontaining
24D245TorMCPandthecommissionershouldbe
consultedbeforethesematerialsareapplied

HAZARDSDuringrecentyearsanincreasinginterest
hasbeenevidentinthepotentialdangersinvolvedin
handlingandapplyingpesticidesManyofthelawsregu
lationsandadministrativeproblemsdirectlyconcernthe
injuryanddamagethatthesematerialsmaycauseThere
isneedforanadequateassessmentofthehazardsthat
theproductspresenttomentolivestocktohoneybeesto
fishtowildlifeandtoplantsorcrops

HAZARDSTOMENThehazardsofpesticidestomenare
fairlywellknownItiscommonknowledgethattheor
ganicphosphatescanbeexceedinglydangerousifnot
handledwithfullprecautionsThehazardsofexcessive
exposuretovolatilesolventsandtoflammableprepara
tionsaregenerallyunderstoodandwehavenothadany
recentreportofmosquitoabatementworkersbeingseri
ouslyaffectedbythepesticidestheyhandlebutwehave
hadafewreportsfromotherpersonsexposedtothe
chemicalswhobelievedthattheyhadbeendetrimentally
affected

HAZARDSTOLIVESTOCKThehazardsofpesticidesto
livestockareoftwotypesacutepoisoningbydirectex
posuretothepesticideduringapplicationorchronicpoi
soningfromresiduesonforageAcutepoisoningfrom
mosquitoabatementoperationsseemsrareandtheavail
abledataontoxicitiesoftheproductsgenerallydemon
stratethatsuspicionofacutepoisoningfromtheamounts
involvedlacksconvictionOntheotherhandreportsare
sometimesreceivedexpressingthebeliefthatmosquito
abatementchemicalshavecausedsomemoreobscure
lossessuchasreductioninexpectedweightgainofcattle
beingfattenedorreductioninmilkyieldfromdairycows
ThesearemoredifficulttoproveordisproveInany
eventdueconsiderationshouldbemadeofallpossibilities
beforeapplyinganypesticidetofieldswherelivestockor
theirfeedwouldbeexposedtocontamination

HAZARDSTOHONEYBEESThehazardofpesticidesto
honeybeesissometimesthelimitingfactorintheiruse
Severelossesmayfollowapplicationofaldrindieldrin
EPNlindanemalathionandparathiontoanyareawhere
honeybeesareworkingeventhoughworkerbeesmaynot
bepresentinthefieldatthetimeofapplicationOther
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pesticidessuchasDDTTEPPandtoxaphenemaybe
appliedtoblossomingcropsifcareistakennottoapply
themduringthewarmpartofthedaywhenthebeesare
actuallyinthefieldandwouldbeexposedtothesprayor
dustatthetimeofapplication

HAZARDSTOFISHWidespreadlossesoffishinirriga
tionditchesthroughoutthericegrowingareasinthe
SacramentoValleyoccurredlastsummerwhendieldrin
wasappliedbyaircrafttothericefieldstocontrolrice
leafminerItisbelievedthatmostofthelosseswere

causedbycarelessapplicationofthespraydirectlytothe
ditchesandalsobypermittingthecontaminatedwater
fromthericefieldstodrainintotheditchesTherehave

beenthreeseparateinstancesthisyearinCalifornia
wheretoxaphenedustbeingappliedbyaircraftdrifted
intocommercialorprivatefishraisingpoolsandcaused
severelossesToxicitydataorreportsofactualexperience
indicatethatfishmaybekilledbylessthanonepartper
millionofaldrinDDTordieldrinThetoxicityofmany
otherpesticidestofishisnotknown

HAZARDSTOWILDLIFETheeffectsofpesticideson
wildlifearecurrentlybeingstudiedinafederalproject
conductedbytheUniversityofCaliforniaatDavisLittle
isknownaboutthesehazardshowimportanttheyare
andwhatprecautionsshouldbetakenwithspecificma
terialsbuteveryoneshouldbeawarethatsuchproblems
mayexistandbealerttoconsideranyeffectsthatcome
tohisattention

HAZARDSTOPLANTSInjuryordamagetoplantsorto
cropsfrommosquitoabatementpesticidesappliedatthe
lowdosagescommonforsuchtreatmentseemrarejudg
ingfromthelackofreportsthathavereachedtheBureau
Howeverfullconsiderationofthispossibilityshouldbe
madebeforeanyapplicationtoafoodorfeedcropnearing
itstimeofharvestoruseSpecifictoleranceshavebeen
establishedforcertainpesticidesonfoodcropsandmos
quitoabatementapplicationsshouldnotbeconductedin
amannerthatmightshareintheresponsibilityforany
excessiveresiduesfoundonthecrop

UNKNOWNHAZARDSUnfortunatelythehazardsor
degreeofdangerpresentedbymanyofthemodernpesti
cidestomentolivestocktohoneybeestofishtowildlife
andtoplantsandcropsisnotfullyknownConsequently
anapplicationofapesticideisfrequentlychargedwith
causinganinjuryordamageonwhatseemstobefalseor
inadequategroundsIfinformationconcerningapesticide
isnotsufficientlydevelopedtodemonstrateconclusively
thatithascauseddamageitislikewisedifficulttoexon
erateitfromsuchachargeAllthisleadsinescapablyto
theconclusionthatinusingpesticidesformosquitoabate
mentitisnecessarynotonlytoavoidevilbuttoavoid
theappearanceofevilbyusingonlythoseproductsin
thoseparticularcircumstanceswheretheirhazardshave
beenadequatelyevaluated

DrUpholtThishasbeenofagreatdealofinterest
andIwouldliketogointoalongdiscussionbutthe
afternoonisconsiderablyovercrowdedalreadyIhave
mentionedthatonephaseofthenewerdevelopmentsin
volvedthesenewerandpossiblymoredangerousinsecti
cidesTheotherphasewasimprovedformulationsor
methodsofapplicationWehavealreadyheardsome
thingaboutpelletsbyDrDonReesandnowDrBryant
ReesofFresnoisgoingtotellusmoreaboutimregnated
pelletuseinmosquitocontrol

DrBryantReesItooshalltrytocutthetimeasshort
aspossiblefortworeasonsThematerialthatIampre



sentinghereconcurswithwhathasalreadybeengivenin
apreviouspaperbymyuncleDonReesIalsohavean
otherreasonAroundnoontodayMrDavismadethe
statementthatifIcouldcompletemypaperwithin10
minuteshewouldgivemea10oraisethiscomingsum
merNowifyoubelievethatyouwillbelieveanythingI
willsayupheretoday

SOMEGRANULARINSECTICIDESAND

PARATHIONINMOSQUITOCONTROL

ByBRYANTEREESPHD
FresnoStateCollegeandFresnoMosquito

AbatementDistrict

Nowasinthepastthemosquitoabatementoperator
intheinteriorvalleysofCaliforniamustcontendwith
mosquitosourcesthatformthroughtheimproperman
agementortheexcessiveuseofwatercommonlyencoun
teredinpoorirrigationpracticesDuringthecropgrowing
seasonwatercollectsindepressedareasthroughoutthe
fieldsprimarilyatthelowerendsSuchmosquitosources
arenotconfinedtoasingleparticulartypeoffieldbut
theyaretobefoundinalltypesoffieldssuchaspastures
tomatofarmsandcottonfieldsThepoolsofwatermay
rangeinextentfromafewsquarerodstooneorseveral
acres

Althoughfrequentlysmallsuchsourcesareoftennu
merouswithinagivenareaandaregenerallyprolificin
theproductionofmosquitoesDuringthespringseason
andearlysummertheindividualoperatormayobtain
satisfactorycontrolofmosquitoesbynormalabatement
methodsbutastheseasonrpogressesheisconfrontedwith
softsoilormudandaluxuriousgrowthofvegetation
Themudoftenprohibitstheoperationofgroundpower
equipmentusedintheapplicationofinsecticidesandthe
vegetativegrowthprecludessatisfactoryapplicationof
liquidinsectcidesevenwhentheknapsacktypeofspray
equipmentisemployedThesefactorsaddtotheproblems
ofthecontroloperatorBythemiddleofthesummer
seasonandthusintothefalltherankgrowthofvegeta
tionbecomessothickandtallintheseperpetualpools
oftenranginginheightfromtwotosixfeetandbecoming
mattedwiththefirstpassingwindthatverylittleifany
oftheinsecticideappliedasasprayreachesthewater
surfacebeinglostorcaughtonthemassofvegetation
Furthermorethesemosquitosourcesareoftentoosmall
toonumerousortoodangeroustoreachwithanaplica
tionofinsecticidebymeansoftheairplaneTheoperator
andthustheabatementagencyisforcedthereforeto
acceptaminimumofmosquitocontrolinthesewaters
Treatmentmaybelimitedtoonlytheexposedwater
surfacesortotheimpregnationofthewaterwithanin
secticideasitentersthefield

Thefactmustbefacedthatwhentheoperatoris
confrontedwithsuchsourcesandproblemshemaybe
contenttotreatonlythewaterthatmaybeeasilyreached
usuallyattheperipheryofthepondInsuchinstances
mosquitolarvaenearthecenterofthepoolarenotcon
tactedbytheinsecticidesOriftheoperatorisconscien
tioushemayattempttotreattheentireareaInthis
attempthemayspendagreatamountoftimeandeffort
onasmallyetimportantmosquitosourcereturningfor
repeatedapplicationsofinsecticidesontheaverageof
notlessthanonceaweekandstillhemaynotproduce
asatisfactorycontrolInnumerousinstancesalargenum
beroflarvaemaybewellprotectedfromliquidinsecti
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tidesbyacanopyofvegetativegrowthWiththeseprob
lemsinmindanumberofexperimentswereundertaken
tochecktheeffectivenessofcertaininsecticidesinsecti
cidalpreparationsandmethodsofapplicationwhenap
pliedtoareascontainingwatersdifficulttotreatby
normalmosquitoabatementmethods

Inordertoobtaindataasnearlyaccurateaspossible
acountingcellwasdevisedandemployedthepercentage
errorofcountinglarvaebythenumberfoundinadipper
ofwaterbeingconsideredtoogreatAlsothedipmethod
ofcountinglarvaedidnotshowtheactualnumberof
larvaekilledwithinagivenlengthoftime

Thecountingcellwasmadebyusingan1114inchesby
11inchespineboardofthreefourthsinchthickness
ThisservedasthebaseofthecellHeavydutywirehard
wareclothoffourmeshtothesquareinchwasstapled
totheedgesofthebaseThehardwareclothwhenat
tachedvariedinheightfromonetooneandonehalf
feetdependinguponthedepthofthewaterinwhichthe
cellwastobeusedThestandardcelladoptedinthis
workwasacube1114inchesby1114inchesby12
inchesThesidesofthecellwerelinedwith16mesh

householdscreeningThestronghardwareclothgave
rigiditytothecellandthehouseholdscreeningretained
larvaeofthethirdandfourthinstarsandpupaewhen
includedinthestudyInthismanneragivennumberof
specimenscouldbeplacedinthecountingcellandre
tainedtherealthoughmovementofwaterthroughthe
cellwasnotgreatlyencumberedAsteelrod14inchin
diameterandoneandonehalffeetlongwasattachedto
thecenterofthewoodenbaseNotonlydidtherodwhen
drivenintothegroundholdthecellinplacewhensub
mergedbutitsstrengthwassufficienttosupportthecell
whetherornotthebaseofthecellrestedonthebottom

ofthepondBydrivingtherodintothegroundaprede
termineddistancethecellcouldbebroughttorestatany
depthdesiredforexperimentalpurposesForinspection
afteranapplicationofinsecticidethecellwaspulled
slowlytowardthesurfaceandthelivinganddeadlarvae
countedwithoutthenecessityofremovingthecellfrom
thewaterThisservedwellinwatersofsufficientturbidity
tohidethebottomofthecelleventhoughsubmerged
onlyafewinchesbeneaththesurfacAcapofhousehold
screeningoverthecellwhendesiredafterapplyingthe
insecticidepreventedtheescapeofanyadultmosquito
thatmayhaveemergedduringtheexperiment

Inthevariousexperimentsundertakenfromthreeto
fivecountingcellsweredistributedthroughoutamos
quitoproducingareabeforeanapplicationofinsecticide
wasmadeSomeofthecellswereplacedinopenwater
othersinwaterprotectedbyacoveringofvegetative
growthorunderanyconditionwheremosquitolarvae
weretobefoundSomecellsweresubmergeddeeplyin
thewaterotherskeptnearthesurfaceOneortwocells
wereplacedbeyondthelimitsoftheareatobetreatedto
serveascontrolsfortheexperimentAgivennumberof
larvaeusually50or100wasplacedineachcellDip
methodcountsoflarvaeweretakenthroughoutthearea
inordertosupplementthedataobtainedfromthecount
ingcellstudiesMaterialsandinsecticidestobetestedwere
appliedtotheselectedareawithasmuchdisregardas
possibleforthepresenceofthecountingcellsortheir
locationsOftenthecellsweresohiddenfromviewthat
thepersonapplyingtheinsecticidedidnotknowtheir
positionsorifhedidhecontinuedhisapplicationas
thoughthecellswerenotthereWheneverpossibleas



theoperatorapproachedthecellsthatwerevisiblehe
wouldclosehiseyescontinuewalkingandspreadingthe
materialsuntilhehadgonebeyondthecelloruntilsuch
timethatacoworkerinformedhimthathehadpassed
thecellItisbelievedthatbyfollowingthissystemas
nearlynormaldistributionofmaterialaspossiblewas
obtained

Inconductingthevarioustestsprotectivemeasures
weretakenintheapplicationofthematerialssincesome
oftheinsecticideswereconsideredtobedetrimentalto

thehealthoftheoperatorProtectiveclothingagainstthe
effectsoftheinsecticideshoweverwaskepttoamini
muminordertocheckthepracticabilityofusingcertain
insecticidesandmethodsofapplicationInallinstances
theonlyprotectiveclothingconsistedofapairofheavy
dutyrubberglovesthatreachedwellupontheforearm
Consideredofgreaterimportancethanprotectiveclothing
inremovingtheoperatorfromthedangersoftheinsecti
cideswasthemethodofapplicationofthegranular
materialunderquestion

Startingatthedownwindendoftheareatheoperator
tookfivestepsforwardturnedtofacethetraversedarea
andthenthrewatotalofthreehandsfulofmaterialthe
firsthandfulinasweepingarctohisrightthesecondin
anarcdirectlyinfrontofhimandthethirdinanarc
tohisleftThisscatteredthegranulesinanarcofap
proximately240degreesandcutacrossirrigationalfur
rowsusedinwateringthecropTheoperatorthenmoved
fiveyardsintheinitialdirectionturnedandrepeated
thebroadcastingByalwaysmovingawayfromthetreated
areaandupwindneithertheoperatornorhisclothing
becamecontaminatedwiththeinsecticidethatmayhave
settledonthevegetationorthedustthatmayhavebeen
driftingintheair

Althoughliquidinsecticideswerealsotestedduring
thesummerof1953thisreportcoversonlythedataob
tainedfromtestareastreatedwithgranularpreparations
ofvariousinsecticidesWhencomparativedatawerede
siredtheexperimentswereconductedonmosquitosources
asnearlysimilaraspossibleotherwisetheareaswere
selectedforthedifficultproblemstheypresentedinmos
quitocontrolInsomeinstanceswheretestsprovednega
tivewithonetypeofinsecticideanothertypewasapplied
tothesameareatoseeiffavorableresultscouldbeob

tainedbytheuseofadifferentmaterialormethodof
applicationTestswererunwith5toxopheneinben
tonitegranules2dieldrinindiatomaceousearthgran
ulesand1parathioninagranularpreparationofdi
atomaceousearth

Twotestareasweretreatedwith5toxophenegran
ulesofbentonitethefirstinitiatedonAugust12the
secondonAugust14Inthefirsttestapermanentmos
quitosourceofapproximatelyonethirdofanacrewas
locatedatthelowerendofapastureItcontainedvegeta
tiontypicalofsuchwaterscattailssedgesandgrasses
Thedepthofthewatervariedfromafewinchestoap
proximatelyoneandonehalffeetContinuedirrigation
kepttheareawellsuppliedwithwaterMuchofthearea
wasfilledwithdensegrowthsofvegetationbutforthe
mostpartitwasopenwaterNolarvaewerefoundtobe
presentinthedeepopenwaterbuttheircountaveraged
around25perdippernearthebasesofsomeoftheplants
Intheshallowtemporarywatersorareasthatwere
periodicallyfloodedwitheachirrigationthelarvalcount
oftenexceeded50larvaeperdipperofwaterBothCulex
andAedeslarvaewerepresentinallstagesofdevelop
mentadultmosquitoeswerenumerous
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Fivecountingcellswereplacedthroughoutthearea
andoneservingasacontrolwasplacedbeyondthedis
tributionlimitsoftheinsecticideIntoeachcellwere

placed50thirdandfourthstagelarvaeandfivepupae
OnAugust12thefieldwastreatedwith5toxophenein
bentonitegranulesattherateof10lbsperacreAcheck
ofthecells24hourslatershoweda80to85killofthe
larvaebutnoevidenceofadecreaseintheadultpopula
tionoftheareawasnotedPupaeinallcountingcells
werestillaliveorhadtransformedintoadultsOfthe
adultsthathademerged50werefounddeadonthe
surfaceofthewaterLarvaeinthecontrolcellwerefound

tobenormalArepetitionofthistestwasconductedon
August1516withinthesamegeneralareawithduplicat
ingresults

Athirdtestwiththe5toxophenegranulesproved
muchlesssuccessfulThiswasconductedovertwoselected
acresoftheFresnoCitySewerFarmThefieldwasdensely
overgrownwithBermudagrassafootormoreinheight
Thewaterwithintheareaaveragedapproximatelythree
inchesindepthatthestartoftheexperimentAedeslarvae
werepresentinallstagesofdevelopmentandaveraged
wellover50larvaeperdipperPupaewerenumerousbut
fewadultmosquitoeswerepresentAgainfivecounting
cellsweredistributedthroughouttheareatobetreated
Twoadditionalcellsservingascontrolswereplaced
beyondthelimitsoftheselectedareaTheareawastreated
onAugust14byhandbroadcastingwith5toxophene
bentonitegranulesattherateof10lbsperacreTwenty
twohourslateranexaminationofthecountingcells
showedalarvalkillrangingfrom80inonecellto15
inothercellsTheoverallaveragekillinthecounting
cellswas37 AcloseexaminationofCell1withthe
80killrevealedthatithadreceivedmoregranularma
terialinthetreatmentthananytwootherscombined
Thefailureofahighlarvalkillinthisinstancewasat
tributedtothefactthatsometimeduringtheintervening
22hoursthevolumeofthewaterinthetestareahad
beengreatlyincreasedandnowstoodatadepthoftwo
feetandoverTheincreasehoweverdidnottakeplace
untileighthoursafterthetreatmenthadbeenapplied
indicatingperhapsthateventhoughthewatervolume
hadnotbeengreatlyincreasedtheoveralllarvalkillmight
nothavebeensatisfactoryIfitmaybeassumedthatthe
materialdidnotreachthewateratthetimeoftheappli
cationbecauseofthedensenessoftheBurmudagrassit
wouldneverthelesscomeincontactwiththewateras
thewaterroseontheplantgrowthSeveralfactorsthen
suchastheconditionofthewaterandtheslownessin

whichtheinsecticidewasreleasedfromthegranules
mighthavecontributedtothefailureintheeffectiveness
oftheinsecticideinthisinstanceFurtherexaminationof

thecountingcellsshowedthepupaetobealiveorthat
theyhadchangedintoadultmosquitoesLarvaeinthe
controlcellswerenormalandunlikethedayofthetreat
mentadultmosquitoeswerenumerousthroughoutthe
field

Aroadsideborrowpit275feetby8feetservedasa
testareafordieldrinWastewaterfromatomatofarm

continuallycollectedandstoodinthisdepressiontoa
depthrangingfromfourtonineinchesOnthedateof
thetreatmentJuly20grassandothervegetativegrowth
variedfromonehalffootinheightatoneendofthepond
tofourfeetinheightattheoppositeendThelarvalcount
averaged23larvaeperdipperThetreatmentofthearea
consistedofanapplicationof2dieldrinindiatomaceous
granulesdistributedattherateof5lbsperacrebythe



adoptedhandbroadcastingmethodOnJuly21or19
hourslateranexaminationofthecountingcellsandthe
wateringeneralshowedthatnoevidentkillhadbeen
obtained

Similarapplicationsof2dieldringranulesintwo
additionaltestareasgavenobetterresultsandinthese
areastheapplicationofthematerialwasincreasedto10
lbsperacreThefirstareawasapproximatelytwoacres
inextentdenselyovergrownwithgrassesandothersemi
aquaticvegetationLocatedatthelowerendofacotton
fielditwascontinuallysuppliedwithwaterwitheach
irrigationofthefieldTheheightofthevegetationvaried
fromthreetosixfeetandduringawindyperiodthe
plantshadbentoverandbecomemattedThewaterdepth
rangedfromeightinchestotwofeetthroughoutthe
greaterportionoftheareaCulexlarvaetakenthrough
outthesourceaveraged23perdipperwithafewAedes
larvaeappearinginwaterneartheperipheryofthepond
Inordertoinsureequaldistributionofthegranulesthe
materialwasdilutedwithroaddusttotwiceitsvolume

TheareawastreatedJuly27and24hourslateran
inspectionrevealednoappreciablekillofthelarvaeItis
believedthatthelackofakillinthisinstancemightbe
attributedtothefactthattheinsecticidalgranuleshad
beendilutedwiththeroaddustandthusperhapsthe
dusthadabsorbedsomeoftheinsecticideIfsuchwere

thecasethentheinsecticidewaslostasitblewawaywith
thedustorsettledonthevegetationAlsointhiscase
thedepthofthewaterwasnotlessthansixincheswhich
mighthavebeenacontributingfactortothefailureIn
ordertocheckthissuppositionasecondandcomparable
testwasrunonasimilarareabutinthisinstancethe
materialwasnotdilutedinvolumeLikeinthepreceding
thewaterwaswelloversixinchesdeepthroughoutmost
oftheareanoappreciablekillwasnotedConcurrently
andonthesamedateJuly28stillanothertestwascon
ductedunderlikeconditionswiththeexceptionthatthe
waterinthisareahadadepthofsixinchesorlessInthis
instancea78killofthelarvaewasobtainedindicating
thatthedepthorvolumeofthewatertreatedmighthave
aninfluenceontheeffectivenessofdieldrinInnoneof

theabovetestswerethepupaeaffected
OnAugust3theareaformerlytreatedwithdieldrin

hadbeenfloodedsothatitnowcoveredthreeacresMos
quitolarvaewerepresentandvariedinnumberfrom
threeperdipperinperipheralwaterstreatedthreedays
beforewithaDDTandoilmixtureto31larvaeper
dipperinthemorecentrallylocatedwatersExperimental
treatmentwasappliedonthisdateItconsistedofan
applicationbythehandbroadcastmethodof1para
thionindiatomaceousearthgranulesandappliedatthe
rateof20lbsperacreor02lbsofactualparathionper
acreInspectionofthecountingcellsandthegeneralarea
22hourslatershoweda100killinthetreatedareasThe
larvaeremainedaliveinuntreatedareasandinthecount

ingcellsusedascontrolsExaminationonAugust7showed
nolivinglarvaeinthetreatedareasbuttheywerepresent
intheuntreatedareasandcontrolcellsSomepupation
hadoccurredInspectionoftheareaonAugust10pro
ducedthesameresultsbutinthemeantimewasteirriga
tionalwaterhadincreasedthewatersurfacefromthree
tothreeandonehalfacresandraisedthedepthofthe
wateranadditionaleightinchesOnthisdateanapplica
tionofparathiongranuleswasmadeontheuntreated
arealeavingtheeasternportionoftheareauntreatedto
serveasacontrolThecottonfieldwasagainirrigatedon
August13AnexaminationonAugust17showedan
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averageoffivelarvaeperdipperinuntreatedwaterat
theeasternendoftheareaAtthenorthernfringeofthe
areawherethewaterwasflowinginfromthecottofield
thelarvaecountwas025perdipperOnthefollowing
dayAugust18anextremelycarefulinspectionrevealed
thepresenceofafewfirstandsecondstagelarvaeanda
secondgeneralapplicationofparathionwasmadeWaste
irrigationalwaterswerestillflowingintotheareaOn
August21twolarvaewerefoundwithinthetreatedarea
whileinthecontrolareathelarvaecountstoodat31per
dipperOnAugust26oreightdaysafterthesecondgen
eralapplicationofparathionanotherextremelycareful
checkwasmadeoftheareaatwhichtime9larvaewere

foundwithinthetreatedarea2firststagelarvaethe
restthirdandfourthinstarsThesewerefoundintwo

smallisolatedareasofwaterinthecenterofthetreated

areaandsemiconcealedbyadensemattingofgrass
DuringanexaminationoftheareaonSeptember9after
fivefloodingsofwater29larvaeweretakenagainfrom
smallisolatedpatchesofwaterwithinthemattedgrass
areanearthecenterofthepondOnewasafirststage
larvatheotherssecondsandthirdsNolarvaewere
foundinthoseareaswheregoodcoveragehadbeenob
tainedeitherwithintheareaproperinthetreatedcotton
fieldleadingintotheareaorintheditchsurroundingthe
areaThiswasthedateofthelastinspection

Supplementingtheaboveatestwasrunonanother
areaofaboutonefourthofaacreinextentThismos

quitosourcewasformedfromthewasteirrigationalwater
fromavineyardCattailswerepresentandothersemi
aquaticvegetationvariedinheightfromafewinchesto
threefeetAfterstoppingnormalmosquitocontrolopera
tionsforaperiodofabout10daysCulexlarvaewere
foundtoaverage38perdipperinmostoftheareawhile
aroundtheedgesofthepondwhereBermudagrasswas
presentAedeslarvaeaveraged23perdipperThearea
hadbeentreatedpreviouslyatleastonceaweekwithone
ofseveralliquidinsecticideswithoutobtainingsatisfactory
controlOnAugust10itwastreatedbythehandbroad
castmethodwith1granularparathionattherateof
02lbsofactualparathionperacreInspectionofthe
area22hourslatershowedthatalllarvaewithinthe
countingcellshadbeenkilledandthatnolivinglarvae
couldbetakenanywherewithinthetreatedwatersRe
peatedexaminationsuptoAugust17revealednomos
quitoproductiontobetakingplacealthoughthearea
hadproducedmosquitoesprolificallythroughoutthesum
merseasonBythisdatethevolumeofwaterhadde
creasedtooneeighthofitsoriginalamountFivedays
laterthepondwasdry

Keepinginmindthattheonlymosquitosourcesse
lectedforexperimentalpurposeswerethosecontaining
luxuriousgrowthsofvegetationareascontinuallybeing
suppliedwithwaterorotherwisepossessingconditions
unfavorablefornormalapplicationsofinsecticidesand
consequentlydifficulttobringunderpropercontrolthe
datamaybesummarized

Fivepercenttoxopheneinabentonitepreparation
whenappliedattherateof10lbsperacrebyhandbroad
castinggavea80to85controlofmosquitolarvaein
openwaterorinwaterinwhichvegetativegrowthwas
notdenseWhenappliedtoareaswithdensegrowthsof
vegetationitseffectivenesswasgreatlyreducedandre
sultedina37larvalkill

Twopercentdieldrininadiatomaceousearthprepara
tiongavenoevidentlarvalkillinwaterofmorethansix
inchesindepthwhenappliedattherateof5oreven10



lbsperacreWhendilutedwithroaddustitappeared
thatsomeoftheinsecticidewasabsorbedbythedustand
thusthegranuleslosttheireffectivenessApplicationsof
2dieldrinonwaterwithdepthsofsixinchesorless
gavealarvalkillof78

Anapplicationof1parathioninadiatomaceous
earthpreparationwhenappliedattherateof20lbsper
acreor02lbsofactualparathionperacregavea100
controloflarvaewithinaperiodof24hoursevenin
waterscontainingextremelydensegrowthsofhighvege
tationFurthermorethelethalactionoftheinsecticide
appearedtobeeffectiveforaperiodofnotlessthantwo
weekstheinsecticideprohibitingprolificmosquito
productionprobablyaslongasthreeweeksHowever
sincelarvaebegantoappearintwoweeksafteranappli
cationoftheinsecticidewatertreatedwithparathionin
thespecifiedamountmightnotofnecessitybeconsidered
exceedinglydangerousafterthisperiodoftimeIthas
beenshownthattwoapplicationsofparathionproduced
excellentmosquitocontrolforaperiodofapproximately
sixweekswhentheapplicationsweremadefromtwoto
threeweeksapart

Noilleffectswereexperiencedbytheoperatorapplying
theinsecticideevenwithlittleprotectiveclothingsince
thepersondidnotcraelesslyexposehimselftothechemi
calProtectionwasaccomplishedbytakingtheprecau
tionarymeasuresofremainingupwindfromthematerial
asitwasbeingbroadcastandbynotenteringthetreated
areaduringtheapplication

Itappearsthereforethattheuseofparathioninthe
controlofinsectsmightbeextendedtothecontrolof
mosquitoesbutundercertainconsiderationsorwith
certainlogicalreservationsItsuseatthepresenttime
cannotbegeneralbutitmightbereservedforthetreat
mentofmosquitoproducingwatersthataredifficultto
bringundercontrolbecauseofthefailureofcurrentmos
quitocontrolmeasuresThesimplicityofapplicationof
theinsecticideingranularformandthelengthofitsef
fevtivenessevenwhensubjectedtoincreasesinwater
volumemakesitsuseeconomicallyandpracticallysound
forlimitedcontrol

DrUpholtIneverwasverygoodatmathematicsA
tenpercentraiseforstayingwithinthetenminutesI
hopethelastspeakerislookingforatwopercentraise
Dowehavetimeforthelastspeaker

PresidentPetersIamafraidwedo

DrUpholtTherearealotoftritestatementsabout
thelastbeingbestandsoforthThissubjecttomeper
sonallyatleastwouldbethedessertofthesessionIhave
alwaysbeenverymuchinterestedinwettingagentsand
detergentsMrRobinsonofSalinasisgoingtotalkon
wettingagentsordetergentsforthepurposeofmosquito
control

SURFACTANTSANDTHEIRUSEINMOSQUITO
CONTROL

ByWILBERTJROBINSONENTOMOLOGIST
ChairmanBiologicalSciences

HartnellCollegeSalinas

Thepurposeofthispaperisthreefoldtoreportthe
practicabilityofusingsurfactantsorsurfacetensionre
ducersinthecontrolofmosquitolarvaeandpupaeunder

MrRobinsonwasemployedbytheNorthernSalinasValley
MosquitoAbatementDistrictduringthesummerof1953
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routinefieldconditionsasexperiencedbytheaverage
operatoroftheNorthernSalinasValleyMosquitoAbate
mentDistricttoshowtheeffectsofthesamematerialsin
thecontrolofAedesnigromaculisintheDosPalosarea
toitemizethematerialcostofusingsurfactantssothat
acomparisoncanbemadewithastandardapplicationof
DDTAstandardapplicationofDDTasusedbythe
NorthernSalinasValleyMosquitoAbatementDistrictis
08poundsofDDTperacreatacostof064witha
minimummortalityof80

HowardGreenfieldManageroftheNorthernSalinas
ValleyMosquitoAbatementDistrictbecameawareof
thelarvicidalandpupicidalpotentialitiesofasurfac
tantwhileperformingsomeroutinetestsinthelabora
torySurfactantsorsurfacetensionreducershavethe
propertyofloweringthesurfacetensionofwaterSeveral
informallaboratoryandfieldtrialsfollowedThesetrials
showedsufficientpromisetowarrantthisfieldinvestiga
tion conducted according to approved scientific

procedure
WiththeexceptionoftheArchieSwindlespermanent

pasturefieldexperimentintheDosPalosareaallfield
testswereperformedintheSalinasValleyAllexperi
mentswereconductedduringthesummerof1953

MATERIALANDMETHODS

Thefourcommercialsurfactantbrandstestedwere

REDTOPORONITESLURRYH2OKandMET
TANOL

REDTOPcontainsasanactiveingredientpolyethy
leneglycolandmonoisooctylphenyletherThismaterial
containsaspreadingagentaswellasawettingagentA
25solutioncosts250agallon

ORONITESLURRYcanbepurchasedatacostof
1425per100poundsTheactiveingredientwasnot
revealed

ThecurrentcostofMETTANOLis145centsper
pound

AnewfourandonehalfgallonHudsonDuMore
BakPakSprayercapableofmaintainingan80pound
continuouspressureandcontainingadoublepaddletype
agitatoroperatingateachstrokewasusedinapplying
thesurfactantsATjet8002nozzlewasfinallychosen
becauseitreleasedonegallonofmaterialuponeach116
acretestplot17ydsx85ydswithonepassofwetting
agentThesprayerwasrinsedthoroughlyaftereachtest

Twentypreandpostlarvalandpupalcountswere
madeoneach116ofanacretestplotSincesurfactants
haveatendencytodriftbecauseofwindactionpost
larvalandpupalcountswererestrictedtothecenterof
theplots

ThewriterassistedbyJohnIsaacservedasavacation
relieffieldoperatorinordertosubjectthefourbrandsof
surfactantstestedtousualfieldconditionsintheSalinas

ValleyUsefulguidancewasreceivedfromCMGjullin
BureauofEntomologyandPlantQuarantineUSDe
partmentofAgricultureandHowardGreenfieldMan
agerEntomologistoftheNorthernSalinasValleyMos
quitoAbatementDistrict

RESULTS

FieldtestconductedintheDosPalosareaindicated
thatfortyeightgallonsofan812 solutionofsurfactant

appliedtoanacregavethemaximummortalityTableI
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TABLEISurfactantfieldtestAedesniromaculislar
vae3rd4thinstarpermanentpastureDos
Palos

GallonsperAcre

1625solution 77 21 74 Larvae

161212 solution 0 20 0 Pupae

168solution 0

488solution 95 63 53

Anevaluationofthefourbrandsofsurfactantstested

RedTopOroniteSlurryHandMettanolunder
environmentalconditionsprevalentintheSalinasValley
gaveindicationsthatnosinglebrandwiththeexception
ofMettanolwasdecidedlymoretoxictolarvaethan
othersTableIIOroniteSlurryandH2OKstandout
asadependableinexpensivepupicideaswellasalarvi
cideTableIII

Incompetitionwith08poundofDDTappliedtoan
acreatacostof64centswithan80to90mortality
thefigureshowninTableVexpressesthefutilityof
consideringasurfactantasalarvicidewitha90or
moremortalitybecauseoftheexorbitantcostofmaterial
OroniteSlurryshowspromiseasalarvicideandpupicide
TablesIIandIIIthatmightbeusedtocontrolCuli
cinesatacostof464peracrewith98mortality

TableIVindicatesthata1solutionoftherespective
brandsgavealarvaeandpupaemortalityofmorethan
80 providingitisappliedattherateof48gallonsof
solutionperacreThecostperacrerangesfrom56cents
to480TableV

TABLEIISurfactantfieldtest4thinstarandpupae
salicorniasaltmarshbrackishwatercon
finedtodeepcracksinthemarsh

48Gallons

of8
solution

peracre

Larvae

Pupae

Averagepercentlarvaemortality
in24hours

RedTop OroniteSlurry

Averagepercentlarvaeandpupae
mortalityin24hours

RedTopOroniteSlurryH2OKMettanol

45 86 58 9

72 98 13 26

TABLEIII SurfactantfieldtestCulicineandCuliseta

larvae4thinstarandpupaeseptictank
overflowandindustrialwateroutflow

ditchesirrigationwateroverflowim
poundedwaterassociatedwithculverts
Vegetationtypesfromalgaetograssesand
rushes

48Gallons Averagepercentlarvaeandpupae
of8 mortalityin24hours
solution

peracre RedTopOroniteSlurryH2OKMettanol

Larvae 98 98 92 43

Pupae 72 100 100 58

TABLEIVSurfactantfieldtestCulicines4thinstar

larvaeandpupaeseptictankandindus
trialimpoundedwaterbrackish

48Gallons

of1
solution

H2OK peracre

25 16

122 16

813 16

8 48

1 48

Averagepercentlarvaeandpupae
mortalityin24hours

RedTopOroniteSlurryHMettanol

81 83 83

100 86 90

TABLEVSurfactantfieldtestSurfactantcostper
acreincomparisonwithan08poundof
DDTpersquareacreatacostof64cents

CostofSurfactantperAcre
Concen Gallons

trationofperacreof RedOronite

Solution Solution TopSlurry HMettanol

4000464 800 464
2000 232 400 232
1333 155 266 155

4000464 800 464

480 56 96 56

CONCLUSIONS

FortunatelytheNorthernSalinasValleyMosquito
AbatementDistricthasnotbeenseriouslyconfronted
withachlorinatedhydrocarbonresistanceprobleminthe
controlofmosquitoesAtpresentvarioussolutionsof
wettingagentsarebeingusedtocontrolthemosquito
populationsoffishladenfarmpondswateringtroughs
firebarrelsandpupaeladenwaters

Theresultsofthisinvestigationshowssufficientpromise
towarrantextensiveexperimentationwithotherbrands
ofsurfactantsMorefieldworkisneededinthetesting
ofsurfactantshavingconcentrationsoflessthan1
Furtherinformationisalsoneededinregardtotheeffec
tivenessofasurfactantasapupicideandlarvicideinthe
controlofAedesnibecauseoftheincomplete
nessofthedataobtainedintheDosPalostestplots
Finallyalaboratoryinvestigationshouldbemadetode
terminewhetherasurfactantisatoxicantormerely
bringsaboutadrowningaction

SUMMARY

Fieldinvestigationsconductedthispastsummerto
determinepracticabilityofusingsurfactantsinthecon
trolofmosquitolarvaeandpupaeindicatethefollowing
1OfthefourbrandstestedRedTopOroniteSlurry

andHshowdefinitelarvicidalandpupicidalpos
sibilitieswhensprayedat8 and1concentrations
at48gallonsperacreRateofapplicationisagreater
factorincontrolthanisthedepthofwatertreated

2An813solutionofOroniteSlurryisthemorecon
sistentandtheleastexpensivetouseinthecontrolof
CulicinesThemortalityisusuallyover90forboth
larvaeandpupaeatacostof464peracre

EDITORSNOTEThecostsgiveninthispaperareapparently
materialcostsonlyTherelativelylargevolumesofsolutionap
plied48gallonsperacrewouldimplylargeroverallcostsof
applicationmanhoursandmachinehoursascomparedwith
insecticidesappliedattherateof2to10gallonsperacreInthe
faceofamaterialsonlycostof464peracrewitha9098
mortalitythestatementthattwoofthesurfactantstestedstand
outasdependableinexpensivepupicideaswellasalarvicide
appearstobesomewhatexaggerated



3TheresultstabulatedinTableIVarethemostprom
isingThebrandstestedshowanexcellentpupalmor
talitywhenusedinconcentrationsaslowas1 The

larvalmortalityisgreaterthan80Thecostis56cents
peracreascomparedwithDDTat64centsperacre

4Theresultsgatheredfromthefewexperimentalplots
testedintheDosPalosareaarenotconclusiveas
showninTableIbecauseelevenofthekeyplotsdried
upbeforeapostlarvalandpostpupalinspectioncould
bemade

5Surfactantsdonotseemtoharmfishandothertypesof
wildlifeassociatedwithpondsandotherformsofim
poundedwater

DrUpholtIhavealwaysbeenanoptimistandI
certainlyhopedthatwecouldgetinsomegooddiscus
sionsonthispanelHoweverIamafraidwewillhave
tocarryonthediscussionsduringthehospitalityhour
Isthatright

PresidentPetersIbelieveso

DrUpholtThenIllturnbackthemeetingtoyou
PresidentPetersThankyouverymuchDrUpholt

andpanelOnecommentthatIwouldliketomakeisthat
weallknowthatwehaveoccasiontopreserveourspeci
mensincertaintypesofpreservativesWewouldliketo
helpyoupreservetheideasthatyouhavepickeduphere
todayatourhospitalityhourEachandeveryoneofyou
isinvitedfor630totheLidoDeckoftheHotelClare
montwhereIamcertainthatsomeoftheideasthatwe
havepickedupherewillbeconsumatedWewillnow
adjournrememberingthatthebusinessmeetingisto
conveneat900AMtomorrowattheClaremontHotel

THIRDSESSION

THURSDAYDECEMBER31953900AM
CLAREMONTHOTELOAKLAND

PresidentPetersThismorningisourannualbusiness
sessionThereareseveralannouncementsthathaveto
bemadepriortoenteringintothebusinesssessionOne
hastodowiththefinaldaysprogramAsweannounced
previouslyBillReeveshasaprograminwhichheis
goingtotelluswhatwewanttoknowaboutencephali
tisThequestionsareyourproblemWeareexpecting
thatquestionswillbesubmittedinwritingtoeitherBill
ReeveesorEdWashburnandthenBillwillmakeaneffort
toanswerthesequestionsWhatarethesethingsthatwe
wanttoknowaboutencephalitisWhatarethethings
thatyouareconfrontedwithinthefieldWhatquestions
dothepublicaskThinkintermsofthatandtrytoget
thosequestionsinassoonaspossible

Thereisoneannouncementregardingthedinnerdance
tonightTicketsIpresumearestillavailableIsthat
correctTedAarons

MrAaronsYesthedinnerdanceticketsareavailable
atourregistrationdeskWehavetogetwordinbynoon
Wearehopingtogetatleasttwohundredpeoplethere
soifyoudonotalreadyhaveyourticketspleasegetthem
atthefirstopportunityItisgoingtobeaverynice
affairrighthereinthehotelmaindininghallWehave
aBayAreanamebandlinedupwithentertainmentfol
lowingthedinnerThepriceofthedinnerdanceisthree
dollarsandthirtyfivecents
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PresidentPetersWhatisthestoryTedontheladies
luncheontoday

MrAaronsTheWomensCommitteeishavingtheir
luncheontodayandIthinksomeeighteenorsoindicated
yesterdaythattheyweregoingtoattendTheluncheon
istobeheldatJackLondonSquareatthefootofBroad
wayinOaklandattheSeaWolfRestaurantTicketsare
availableandwillbeavailablerightupuntilnoonatour
registrationdeskattwodollarsThewivesaregoingto
meetinthehotellobbyandgodowntogethersoifyou
haventobtainedticketsforyourwivesdosobythen

PresidentPetersIthinkitisanappropriatetimethat
announcementbemadethattheformermanagerofthe
KernMosquitoAbatementDistrictArtGeibhasbeen
illGordonSmithcanyoubringusuptodateonthis

GordonSmithIdontknowtoomanyofthedetails
Arthadaratherseriousheartattackacoupleofweeks
agoofacoronarytypeTheyarenotsurewhetheritwas
thrombosisorwhetheritwasanocclusionHehashad
somewarningpriorwhenhehadheartpainsandhad
gonetoadoctortogetcheckeduponTheprognosisis
goodnowHeseemstobefeelingallrightandheisbeefing
aboutbeingkeptinactiveThegeneralthingisnowthat
hehashadhiswarningandwillhavetoslackoffand
giveupsomeofhismoreactivepursuitsbutsofarasI
knowheisgoingtogetoverit

PresidentPetersThankyouGordonTheBoardof
Directorsatthebusinesssessionprevioustothisone
agreedtosendawiretoArtandalsoIbelieveflowers
aswellInadditiontothatTommyMulhernhasbeen
circulatingaprogramofthisconferencewhichanyone
whoisinterestedissigningIamsurethoseofyouwho
knowhimwellwillwanttoputyournameontheprogram
assortofagetwellgesture

MrGrayPresidentBobthereisoneveryoldtimer
heretodaythatweareveryhappytoseeHehasntbeen
activeforsometimeHeretiredfrommanagementof
theNapaDistrictafewyearsagoOldHamEmerick
Gambusiaai9inishimselfMrPresidentTheoldtimers
knowhimbutIwouldliketohavehimstandupandlet
theyoungstersseehim

MrEmerickItisgreattoseemostoftheboysagain
afteranabsenceofaboutfouryearsYoucantellthis
othergentlemanthathadthislittleailmentthatifhe
willtaketheadviceofhisdoctorhewillstillbearoundto
doalittlehuntingandfishingandfillapositionthesame
asIhavedonesinceIwascompelledtoretireItisa
greatpleasuretobeherewiththegrouptodayandhear
whatnewthingsaregoingtocomeupthatIdidnthear
whenIwaswiththeNapaCountyMosquitoAbatement
DistrictButIhaveasuccessorherethatisaveryfineman
totakemyplace

PresidentPetersThankyouverymuchThismorning
inthebusinesssessionIamhopingthatwearegoingto
beabletocarryonwithinareasonabletimeThatcan
onlybedoneifweattempttoexpediteallofourtalksand
trytouseasfewwordsaspossibletoexpresswhatwe
havetosayIwishthateachandeveryoneof youwould
observethatmethodinthepresentationofyourinforma
tiontoday

ThisistheopportunityforthePresidenttosoundoff
hereatthefirstpartofthemeetingIamnotgoingto
taketoolongIwasveryhappytohearwhatMrGeddes
hadtosayyesterdaybecauseinviewofwhatIhaveto
sayperhapsitisnotaltogethermyownopinion



PRESIDENTSADDRESS

ROBERTHPETERS

ManagerSanJoaquinCountyMosquito
AbatementDistrict

Theyearof1953hasechoedachallengetolocalmos
quitoabatementtoproveitselfagainstagrowingmos
quitoproblemtoamoredemandingpublicunawareof
thissituationandinterestedonlyintheabsenceofmos
quitoesinmosquitotaxedareas

Ibelieveitcanbedefinitelystatedthatthechipsare
downanditisuptomosquitoabatementagenciesto
demonstrateevenmoreconvincinglythatlocaldirection
ofmosquitocontrolinCaliforniaisthemostdesirable
andeffectivemeansofperformingthisphaseofpublic
service

Itmustalsobeacknowledgedthatmosquitoeshavea
statewidesignificanceparticularlywheremosquitoesand
diseasesarelinkedTodateweinmosquitoabatement
programshavenotbeenabletoeffectivelydemonstrate
thepositiveeffectofourcontrolactivitiesonthecom
parativescoreboardwhenencephalitiscasesaretabulated
fromcontrolledanduncontrolledareasinthisState

Whileweinmosquitoabatementknowfullwellwhat
themosquitopotentialwouldbeinourcontrolledareasif
ourfunctionswerenotcarriedonnonethelesswearenot
makingtheprogressdesiredtocurbamountingcriticism
fromapublicwhichexpectstofullyparticipateinoutdoor
livingrecreationandemploymentwithoutthebothersome
andhazardouspresenceofmosquitoesItisbecoming
apparentthatthepublicentertainsthemistakenconcept
thatwearefunctioningtoeliminatemosquitoesatthe
sametimetheirdemandsforbettercontrolareincreasing
andafewmosquitoesnowareasobjectionableasgreat
numberswereinpastyearsThusfailureonourpartto
maintainalowmosquitolevelcouldallowasituationto
arisebywhichotherconceptsthanthatofourlocalpro
gramsmightbeinitiatedtoeitherpartiallyorentirely
threatentheidentityofourfunctions

TodateourAssociationhasactedasacoordinatorof

mosquitocontrolagenciesandhasofferedveryvaluable
servicetoitsmemberswithinthelimitofitsintentand

purposeWhiletherehasbeenanunquestionedgain
towardthesolutionofmanyofourproblemswemust
notforgetthattherealshowofstrengthofanyorganiza
tionisitsunityinstandingbehindthosedecisionswhich
havebeenreachedthroughdemocraticprocessUnfor
tunatelyhoweverattimeswehavenotalwayssupported
themajoritydecisionsofourorganizationwhenissuesof
StatewideconcernhavebeenencounteredThisyear
particularlytheeverpresentdisparityofagreementon
subventionandoperationalinvestigationssetanexample
ofinconsistencyparticularlyintheeyesofourStatelegis
latureAsweknowconfusionreignedandinspiteof
activeoppositionfromwithinourranksthelegislature
passedabillincreasingStateAidintheadditionalamount
of30000000Howeverabillseeking15000000for
operationalinvestigationstoimproveouroverallintelli
genceinmosquitocontrolandsupportedunanimously
byourmembershipwasunabletobemovedfromCom
mitteeThisconsequencecanonlyberegardedasastep
backwardsparticularlywhentheneedforcontinuously
bettermosquitocontrolmethodsisbecominggreaterdue
tothegrowingproblemTostrengthenourpositionithas
beensuggestedthatweconsiderformingalegallycon
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stitutedgroupsimilartotheConferenceofLocalHealth
Officerswhereinwecouldresponsiblyassumeasimilar
influenceonmattersofStatepolicyrelativetothefield
ofmosquitoabatement

Certainlyitappearsasthoughwemustrecognizethat
improvingourpositioninthepictureofstatewidemos
quitocontrolisanecessaryrequirementInthisregard
wecannotignorefactorsof1diseaseaspects2
equalization3standardizationand4uncontrolled
areasastheyaffectthefutureofourprograms

1Thediseaseaspectsofmosquitocontrolcertainly
implyaneedforstatewideunityonthepartofourlocal
programstodoaneffectivejobincurbingthosespecies
linkedwithdiseaseOtherwisewecancertainlyexpect
oureffortswillbesupplementedbysomeformofaState
programsincethereisadirectresponsibilityoftheState
HealthDepartmentasregardsdiseaseprevention

2EqualizationoflocalprogramsthroughStatemonies
appearstobeamatterofincreasingimportanceinmany
areasanditmustberecognizedthatthiswillprobablybe
aninescapablemajorfactorinfutureyearstoactually
sustainourlocaldirectionofmosquitoabatementpro
gramsThejustificationforthisaidtoagenciesofhigh
mosquitoincidenceandlowassessedvaluationisbasically
thesameastheequalizationwhichispresentwithineach
localagencywherethecollectivetaxationreceivedisused
tocontrolmosquitoeswheretheyareproducedItshould
bepointedoutthatotherlocalprogramsinthefieldsof
healthwelfareandeducationhaveacceptedfinancial
equalizationasanecessityforcontinuationIfitmust
beregardedassuchthenthistypeofStateparticipation
iscertainlythelesseroftheevils

3StandardizationwithorwithoutStatesubvention
ofourmethodstechniquesrecordsandoutlookisa
mustinourfutureifweassomefiftyoddlocalmos
quitoabatementagenciesaretosurviveForinteragency
coordinationwemustspeakacommonlanguage

4Uncontrolledareasdefinitelypresentacontinued
probleminthefuturestatewidecontrolpatternWe
individuallythinkofsuchareasasborderproblemsas
theyaffectouroperationsbuttheseareaswillcontinueto
remaintheweaklinkinthestatewidepictureparticularly
wherethepublichealthisafactorThefailureoflocal
governmentstoassumetheirresponsibilityinmosquito
abatementisinitselfathreattolocaldirectionofthis

serviceandanopeninvitationtoanotherconceptof
performingthisfunction

Itisnotmydesireorintenttobeanalarmistbut
merelytopointouttothisAssociationthatwehavegrown
asseparateagenciestoapointwherewearenowcol
lectivelyanimportantpartofourwayofLifeaffectingthe
healthwealthandwelfareofourStateOurfutureis
dependentuponourabilitytosuccessfullymeetourprob
lemsandtostandunitedinacceptingourentirerespon
sibilityandobligationsinaStatewidepicturewhereeach
agencyisavitalpart

PresidentPetersWearenowatthetimetocallfor

reportsfromourstandingcommitteesFirstofallwe
shouldhaveareportfromourSecretaryTreasurer

MrWashburnThisisareportoftheSecretaryTreas
urerofthefinancialstatusorstatementoftheAssociation
asofDecember11953



CALIFORNIAMOSQUITOCONTROL
ASSOCIATIONINC

REPORTOFTHESECRETARYTREASURER

July11953December11953
Gentlemen

Herewithissubmittedthefinancialreportofthis
AssociationfortheperiodJuly11953toDecember1
1953inclusivePreviouslyareportwascirculatedtothe
membershipcoveringtheperiodfromFebruary21953
toJune301953inclusive
BalanceonHandJuly11953 401809
Income

ContractualDues 253500
AssociateMembersDues 9000

SustainingMemberships 41000
PublicationSales 1250
TotalIncome 304750

TOTAL 706559

Expenses
Stationeryletterheads
Postage
StateFairBooth
ThurmanFuneral
CutsandPlates

Printing21stAnnualProceeding
Recorderrepair
Membershipcertificates
Membershipduesrebate
TotalExpenses

etc 880

5691

43437
911

2873
118450

1173
1820
300

175535

BalanceonHandDecember11953 531024

Respectfullysubmitted
GEDwInWASHBURN
SecretaryTreasurer

PresidentPetersIbelieveitisprobablywisetoaskfor
areportoftheAuditingCommitteebeforeweaskfora
motiontoaccepttheTreasurersreportMrPreussare
yougoingtogivethatreport

MrPreussThisreportisdatedDecember21953

CALIFORNIAMOSQUITOCONTROL
ASSOCIATIONINC

REPORTOFAUDITINGCOMMITTEE

December21953

RobertGPetersPresident
CaliforniaMosquitoControlAssociationInc
DearMrPeters

WehaveonthisdateauditedthebooksoftheCalifornia
MosquitoControlAssociationIncandfoundthatall
moniesreceivedhavebeenenteredproperlyintherecords
oftheassociationWealsofoundthatallbillstodate
havebeenpaidandproperentrieshavebeenmadeinthe
recordsoftheassociation

Wefoundthattheassociationsbankbalanceasoftoday
is531024

WerecommendtothenewBoardofDirectorsofthis
associationthattheAuditingCommitteebemadeaper
manentcommitteewithinstructionstotakeaphysical
inventoryofallpropertyownedjointlybytheCalifornia
MosquitoControlAssociationandseveraloftheabate
mentdistricts
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WealsorecommendthattheAuditingCommitteebe
authorizedtoinvestigatethepossibilityoftheCalifornia
MosquitoControlAssociationbecomingthesoleowner
ofpropertynowownedjointlybytheCaliforniaMosquito
ControlAssociationandtheseveraldistricts

Respectfullysubmitted
EDWARDDDAVIS
WDONALDMURRAY
ADOLPHPREUSS

PresidentPetersYouhaveheardtheSecretaryTreas
urersreportandyouhaveheardtheAuditingCommit
teesreportIsthereanyquestion

MrGrayWhatisthejointpropertybetweentheAsso
ciationandsomeoftheDistricts

MrWashburnThejointpropertyisthevariousand
sundrypiecesofequipmentandmaterialsthatarenow
beingusedinoperationalinvestigations

MrGrayTheexhibitupattheStateFairisnotjoint
propertyisit

MrWashburnNoTheexhibitattheStateFairis
nowinthehandsoftheSecretaryTreasurerThatis
Associationpropertystrictly

MrGrayImoveweacceptthereportoftheSecretary
Treasurer

PresidentPetersIthasbeenmovedthatweacceptthe
reportoftheSecretaryTreasurerIsthereasecond
MovedbyGraysecondedbyHolmesQuestionAllthose
infavorsayayeOpposedThemotionispassed

MrGrayInowmovethatweacceptthereportofthe
AuditingCommitteewithitsrecommendation

PresidentPetersIthasbeenmovedthat weacceptthe
reportoftheAuditingCommitteewiththerecommenda
tionsthatitcontainedMotionsecondedbyHolmesIn
favorOpposedMotioncarriedIcallupon ourVice

PresidentDonGranttogivethereportoftheMember
shipCommittee

REPORTOFTHEMEMBERSHIPCOMMITTEE
AnyreportonthestatusofAssociationmemberships

mustbedeliveredwithanoteofdisappointmentRe
sponsetothisCommitteeslettersandformrequestshas
metonlyamodicumofsuccessLackofopportunityfor
personalcontactinthefirstpartofthisfiscal yearhasin
somemeasurebeenresponsibleforarelativelylownum
berofassociatemembersCompletelistings asoftheclose

ofthisConferencewillbegivengeneraldistributionby
mail

RecommendationsforprocedurebytheMembership
CommitteewereadoptedonMay14thofthis yearwhich
areincludedbelowandwillbereferredtothesucceeding
CommitteeChairmanforconsideration

Respectfullysubmitted
CDONALDGRANTChairman
NORMANEHMANN
WDONALDMURRAY
GEORGEUMBERGER
HOWARDGREENFIELD

RECOMMENDATIONSOFTHEMEMBERSHIP
COMMITTEE

TheMembershipCommitteeoftheCaliforniaMos
quitoControlAssociationIncmetat330PMMay
141953inBerkeleyandas aresultofactiontaken
thereinthefollowingrecommendations werepresented
toandadoptedbytheBoardofDirectorsoftheCMCA
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intheirmeetingwhichwasheldimmediatelythereafter
1ThatthoseAgenciescontributingfundstotheCali

forniaMosquitoControlAssociationIncwhichmight
notdesiretobeknownasSustainingMembersshallbe
acknowledgedonlyasContributorsThisshallbeno
wayinterferewiththeclassifiicationofSustainingMem
berwhichshouldbereservedormaintainedforsuch
Agenciesasmaybemorecontinuallyinterestedinthe
CMCAandmosquitoabatementworkandhencewish
tobemoredirectlyassociatedwithit

2ThataletterbesenttoallCMCADistrictManagers
togetherwithacurrentlistofmembersrequestingan
additionallistingofprospectivemembersorcontributors

3Thatlettersbesenttoallmembersandprospective
membersonsuchlistsasmaybecompiledindicating
thereinthebenefitstobederivedfromtheCalifornia

MosquitoControlAssociationIncandmembershipin
itaswellassolicitingsuchagenciesorpersonsformem
bershipinthecomingfiscalyearSuchletterstobesent
outpriortoJuly1stofthatyear

4Thatacertificateofmembershipwithminoraltera
tionsfromtheformoriginallydraftedshallbesenttoall
members

5Thatastandardofprocedurebeestablishedforso
licitingmembershiptotheCaliforniaMosquitoControl
AssociationIncinthefutureandinaccordwiththe
aboverecommendations

PresidentPetersHaveyouanyideastoindicatehow
thisgroupcangetassociatememberships

MrGrantIbelieveMrWashburnhasmembership
blanksIhavemembershipblanksandmembersofthe
MembershipCommitteeyourregionalrepresentativeson
theBoardofDirectorswillhavemembershipblanksWe
arestillinthefirsthalfofthisyearandhopetohavea
goodreturnyet

PresidentPetersYouhaveheardthereportofthe
MembershipCommittee

MrGrayImoveitsacceptance

PresidentPetersSecondedbyPreussAllinfavorsay
AyeOpposedCarriedIwouldliketohaveareport
nowofthePublicationsandPublicityCommittee

MrAaronsThePublicityandPublicRelationsgroup
metthroughouttheyearandwerehappyaboutanumber
ofprojects

REPORTOFPUBLICATIONANDPUBLICITY

COMMITTEE

Throughouttheyear1953thePublicationandPublicity
Committeehasbeenactiveonvariousprojects

aSALARYSURVEYContinuingthesurveypatternestab
lishedbytheMercedCountyMosquitoAbatementDis
trictduringthepreviousyearaquestionnairerequesting
dataonsalariesandpositionsmaintainedbytheDistricts
wascircularizedThecompletedSalarySurveywasdis
tributedtoallCaliforniaMosquitoDistrictsandwas
receivedearlyenoughtobeofuseinpreparingfiscalyear
budgets

bHAROLDFGRAYagainservingtheAssociationas
EditoroftheProceedingsofthe21stAnnualConference
completedtheenormousjobofeditorshipandturned
the725copiesoftheproceedingsovertoGEdwinWash
burnSecretaryTreasurerinNovemberfordistribution

CTHECALIFORNIAMOSQUITOCONTROLASSOCIATION
INClargelythroughtheeffortsofGeorgeUmbergerre
ceivedfromtheStateFairCommissionapermanent
exhibitboothattheCaliforniaStateFairGroundsin

SacramentoAnexhibitsponsoredbytheAssociation
duringtheStateFairSeptember3131953includedlive
mosquitomaterialphotographsalargemapoftheState
showingtheDistrictareasandpamphletsandotherlit
eratureTheboothwasmaintainedthroughouttheFair
sessionbypersonnelfromtheSacramentoYoloMosquito
AbatementDistrictOver7000CaliforniaMosquitoCon
trolAssociationIncpamphletsweredistributedtoin
dividualsrequestinginformationTheAssociationwas
awardedabronzeplaquebytheCommitteeJudgesfor
havinganoutstandingeducationalexhibit

dTHEASSOCIATIONforthefirsttimesponsoredan
advertisementinMosquitoNewswhichannouncedour
1953ConferenceandcalledattentiontoourMembership
drive

eLASTYEARtheCulicidologyCommitteesuggested
thatDistrictsconsiderusingsomeofthedatamadeavail
ableinthevariousAssociationCommitteereportsand
specialBureauofVectorControlStateDepartmentof
PublicHealthreportsforlocalnewsreleasesCertain
DistrictshaveusedthesesourcestoadvantageThePub
licationsandPublicityCommitteehasreleasedgeneral
andfeaturestorymaterialtothepressconcerningour
AnnualConferencenowinsessionwhichhasincluded
1AnnouncementofConference2WesternEquineEn
cephalomyelitisSkinTest3Scopeandnatureof
Conference

Respectfullysubmitted

THEODOREAARONSChairman
ARTHURCSMITH

LSTONE

ELTONJSIMMONDS
JOHNRWALKER
CPAULJONES

PresidentPetersYouheardthereportofthePublica
tionsandPublicityCommitteeArethereanyquestions

MrEhmannImovethereportbeaccepted

PresidentPetersMovedbyEhmannsecondedbyGray
AllthoseinfavorOpposedCarriedEdWashburn
wouldliketomakearemark

MrWashburnInregardtocopiesoftheTwentyFirst
ProceedingsIthinkIhavemailedatleasttwocopiesto
everycorporatememberoftheAssociationandtomostof
theAssociateMembersasoflastyearIindicatedina
lettertothemembershipthatifyourAssociationoryour
Districtoryouyourselfdesiremorecopiestopleasecon
tactmehereItisabigexpensetomailthosethingsoutto
youandifyoucanpickuphereattheConferenceany
additionalcopiesthatyoumightwantIdohavethem



hereLetmeknowtodayortomorrowaboutthatsoyou
canpickupextracopiesshouldyouwantthem

PresidentPetersHaroldGraywouldyoumakeareport
ontheHermsAwardCommittee

MrGrayTheWilliamBHermsAwardCommittee
makesthefollowingreportfor1953

REPORTOFWILLIAMBHERMSMEMORIAL
AWARDCOMMITTEE

TheWilliamBHermsMemorialAwardCommittee

makesthefollowingreportfor1953
TwoBoyScoutsfromtheMtDiabloformerlyBerke

leyContraCostaAreaCouncilweresenttoCampWolf
borofortwoweekseachinthesummerof1953Theywere

MichaelSalliTroop15
RonaldProssenTroop25

TheScoutExecutiveMrVictorLindbladrequests
thatweextendthethanksoftheMtDiabloAreaCouncil
totheCaliforniaMosquitoControlAssociationforthis
assistancetounderprivilegedBoyScoutsinmemoryof
theAreasformerPresidentWilliamBHerms

Verytrulyyours
WILLIAMBHERMSMEMORIALAWARDCOMMITTEE

RICHARDFPETERS

HAROLDFGRAYChairman

PresidentPetersYouhaveheardthereportofthe
HermsAwardCommitteeMovedbyRobinsonseconded
byEhmannthatitbeapprovedAllthoseinfavorOp
posedMotioncarried

MrGrayMrPresidentImovethattheWilliamB
HermsAwardbecontinuedfortheyear1954inan
amountnottoexceed4000

PresidentPetersIthasbeenmovedthattheHerms

Awardbecontinuedduringtheyear1954atnottoexceed
4000SecondedbyRaleyIsthereanyquestionAll
thoseinfavorOpposedCarriedEdSmithwillyou
makethereportoftheWaysandMeansCommittee

REPORTOFWAYSANDMEANSCOMMITTEE

Duringtheyear1953theCMCAWaysandMeans
Committeeheldtwogeneralmeetingsoftheentirecom
mitteeandoperatedthroughtwosubcommitteesOn
May7ththeWaysandMeansCommitteemetinSacra
mentotodelinateitsownresponsibilitiesIncludedinthe
businessforthedaywasareportbyECRobinson
ChairmanofthesubcommitteeonLegislationThecom
mitteeapprovedarecommendationthattheCMCAparti
cipateintheCaliforniaStateFairwithaneducational
exhibitThemostsignificantactionofthecommitteewas
theappointmentofasubcommitteetoconsiderlocal
staterelationshipsinthelightofthepossibilityofestab
lishingaConferenceoflocalmosquitoabatementagen
ciesGordonSmithwasappointedaschairman

Thesecondmeetingoftheentirecommitteewasheld
inBerkeleyonOctober27thThecommitteewenton
recordasfavoringtheformationofaConferenceofLocal
mosquitocontrolagenciesandpassedaresolutionre
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questingtheBoardofDirectorstoappointaspecialcom
mitteenextyeartodrawupappropriatelegislationto
accomplishthispurpose

Thetwosubcommitteeseachhadseveralmeetings
Thesewillbereportedseparately

Respectfullysubmitted
EDGARASMITHChairman

PresidentPetersAnyquestionsregardingthisCom
mitteesreportDoIhearamotionthatthisreportbe
acceptedMovedbyGraySecondedbyGrantAnyques
tionsAllthoseinfavorOpposedMotioncarried

OurnextreportwillbeLloydMyerswhoisChairman
oftheWaterResourcesand IrrigationPractices
Committee

REPORTOFTHEWATERRESORCESAND

IRRIGATIONPRACTICESCOMMITTEE

Thiscommitteeheldtwoformalmeetingsduringthe
pastyearoneonApril211953todetermineappropriate
projectsforcommitteemembersandoneonNovember
241953tosummarizetheresultsoftheirendeavorsThe
resultsofcommitteeactivitiesareasfollows

1CertainwateruseactspassedbytheCaliforniaState
Legislatureinthe1953sessionwerefelttobeofinterest
tomosquitocontrolandabatementagenciesSummaries
oftheseactswerereproducedanddistributedtothe
CMCAmembershipAnattemptwasmadetoobtain
completecopiesoftheseandotherpertinentactsfordis
tributionbutitwaslearnedthatveryfewcopiesofsuch
actsareprintedMosquitocontrolandabatementagencies
ingeneralwillhavetorelyonDeeringsCodeSummaries
ofcurrentwateruselegislationmaybeobtainedbywrit
ingtotheDivisionofWaterResourcesDepartmentof
PublicWorksStateofCalifornia

2Informationrelativetotheprincipalproblemsmos
quitoabatementandcontrolagenciesencounterregarding
drainageofirrigatedlandswasforwardedtoMrJames
TurnbullChairmanoftheCommitteeonDrainageof
IrrigatedLandAmericanSocietyofAgriculturalEn
gineersMrTurnbullindicatedthattheinformationwill
beconsideredindevelopingthefutureprogramofhis
Committee

3Preliminarystepshavebeentakentowardpublishing
intheSoilConservationmagazineanarticlewhichwill
describesomeofthemutualinterestsandcooperative
activitiesofCaliforniamosquitocontrolandabatement
agenciesandthevariousagriculturalagenciesTheeditor
ofthemagazinehasstatedthathewouldliketoprintsuch
anarticleandarrangementsforpreparingithavebeen
completed

4Asurveywascompletedofotheragenciescontacted
byCaliforniamosquitocontrolandabatementagencies
asofNovember1952Thesurveyproducedasurprisingly
largelistofotheragenciescooperatingwithmosquitocon
trolandabatementagenciesItisencouragingtonotethat
almostallagencieswerereportedasgivinggoodor
verygoodcooperationThedatagatheredbythesurvey
arepresentedbelow
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TABLEI

CONTACTSMADEBYCALIFORNIAMOSQUITOABATEMENTDISTRICTSWITHOTHERAGENCIES
fromreportssubmittedby20MADs

Cooperation
ContactsPerYear RenderedbyAgency

Over Very
0 15 610 1120 20 Good Good Poor

CANALANDWATERCOMPANIES 16 1 1 1 1 1 2 1

CITYAGENCIES
ChamberofCommerce 19 1 1

CouncilorManager 19 1 1

Engineer 19 1 1

HealthDepartment 12 2 2 4 4 3

PlanningCommission 15 1 3 1 2 2 1

Schools 19 1 1

StreetDepartment Note1 1 1

COUNTY

AgriculturalCommissioner 17 1 1 1 2 1

AgriculturalExtensionService 7 3 3 3 4 4 7 1

BoardofSupervisors 18 1 1 1 1

CounselorDistrictAttorney 3 7 5 3 2 5 8

DrainageCommission Note2 1 1

FloodControlCommission Note2 1 1 2

HealthDepartment 1 2 4 3 10 13 6

PlanningCommission 10 7 1 1 1 2 8

PurchasingDepartment 14 5 1 5

RoadDepartment 3 5 3 5 4 5 10

Schools 7 6 4 3 7 5
SheriffsOffice Note1 1 1

SurveyororEngineer 8 7 2 3 3 8

TaxpayersAssociation Note2 1 1

DISTRICTS

DrainageDistricts Note2 1 1

IrrigationDistricts 7 2 2 5 4 3 8 2
ReclamationDistricts Note2 2 1 2
SoilConservationDistricts Note2 1 2 2 2 3

SanitaryDistricts Note2 1 1

WaterDistricts Note2 1 1

FARMORGANIZATIONS
CattlemensAssociation 17 2 1 1 1

DairymensAssociation 14 4 2 5

FarmBureau 8 8 2 1 1 2 10

Grange 13 5 1 1 5

FEDERALAGENCIES
USBureauofReclamation 13 4 2 1 1 5

USCorpsofArmyEngineers Note2 1 1 1 1

USFishandWildlifeService 16 3 1 1 3

USProductionandMarketingAdministration 12 4 2 2 1 6 1

USPublicHealthService 11 7 2 3 3

USSoilConservationService 14 2 1 3 2 3

SPORTSMENSASSOCIATIONS 14 3 3 2 2

STATEOFCALIFORNIA
BureauofChemistry 19 1 1

BureauofFoodandDrug 16 4 1 2

BureauofSanitaryEngineering 10 5 3 1 1 2 6

BureauofVectorControl 1 1 12 6 14 3

DepartmentofFishandGame 9 8 1 2 3 8

HealthDepartment 14 2 2 2 4 1

HighwayDepartment 9 7 1 1 2 1 10

WaterPollutionControlBoard 15 2 2 1 1 4

NOTE1ThisagencyundoubtedlycontactedbyMADswhichdidnotreportsuchcontactAzerofigurewouldbeerroneous
NOTE2ThisagencydoesnotoperatewithinallMADsAzerocontactfigurewouldbeerroneous



5Asurveywasmadetodeterminetherelativepriority
giventovarioustypesofmosquitosourcesbyCalifornia
mosquitocontrolandabatementagenciesResponseto
thesurveywasverygoodandthirtyeightagenciesfor
wardedtherequestedinformationNoattemptwasmade
toevaluaterelativeareasorintensitiesofproblemsin
volvedThatcanpossiblybedonebymeansofanaddi
tionalsurveyRegardlessofareasorintensitiesthesum
marypresentedbelowrepresentstherelativeimportance
ofthelistedsourcestotheagenciesparticipatinginthe
surveyAccordinglythesedatashouldbeofsomevalue
inplanningfutureprogramsandactivitieswhichare
intendedthemeettheneedsoftheseagencies

TABLEiiOrderofPriorityGiventoListedSourcesby
AgenciesReporting

OrderofPriority

Source

Alfalfa
Cotton

DairyDrains
IndustrialWastesandSewage

Disposal
IrrigatedPasture
Rice

RowCropsGrapes
OrchardsPotatoesetc

RuralMiscellaneous

CanalsSloughsPondsetc
SaltMarsh
TreeHoles
Urban

WildPastureirrigated

Priority
1st

2nd
3rd

4th

5th

1 2 3 4 5

NumberofAgencies
ReportingAboveOrder

ofPriority

6 1

2 2 4

2

1 1 5 1 1

18 5 3 4

2 3 2 1 1

3 2 3

3 5 8 6 11

5 4 2 1 2
1 2
5 3 8 15 2
1 4 5 1 2

TABLEtnOrderofPrioritybyWeightedScore

WeightedScoreSource

IrrigatedPasture 127
Urban 93

RuralMisc canalssloughspondsetc 82
SaltMarsh 51

WildPastureirrigated 41

Cotton 31

Rice 31

Alfalfa 27

IndustrialWastesandSewageDisposal 27

RowCropsGrapesOrchardsPotatoesetc19
DairyDrains 8

TreeHoles 7

Points

5

4
3

2
1
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Theweightedscorewasdeterminedbyallowingpoints
foreachreportoforderofpriorityaslistedinTable11
asfollows

AsisusualtheCommitteesetitssightsalittletoohigh
andsomeoftheplannedprojectswerenotcompleted
Theseprojectswere

1Tocompileinformationrelativetotheidentityre
sponsibilitiesandinterestsofallagenciesconcernedwith
wateruse

2Todevelopsuggestedproceduresfortheformation
oflocalorganizationswhichwouldbringagenciescon
cernedwithwaterusetogetherforthediscussionofmutual
problemsandtolistbenefitswhichmaybederivedfrom
suchorganizations

3Tocompileasummaryofdesirableandundesirable
countyordinancesrelativetowateruse

Theaboveprojectsarebelievedtobeofinterestand
valuetothegeneralCMCAmembershipandtheCom
mitteerecommendsthattheseprojectsbecontinuedand
completedbytheCommitteeappointedfornextyear

TheCommitteealsorecommendsthatcontinuouscon
tactbemaintainedwithwildlifeagenciesandsportsmens
associationstopromoteeffectivecooperationbetween
theseagenciesandassociationsandtheagenciesconcerned
withmosquitoabatementandcontrol

Respectfullysubmitted
LLOYDEMYERSJRChairman

PresidentPetersThankyouverymuchMrMyers
YouhaveheardthereportoftheWaterResourcesand
IrrigationPracticesCommitteeWhatisyourpleasure

MrEhmannMrChairmanImovethatthereportof
theWaterResourcesandIrrigationPracticesCommittee
beacceptedwithspecialthankstotheCommitteeand
withtherecommendationthattheCommitteeChairman

fornextyearremainthesameastheChairmanthislast
year

PresidentPetersYouhaveheardthemotionthatthe

reportbeacceptedthatthanksbegiventotheCommittee
andthatthepresentChairmanberecommendedtobe
retainedforanotheryearIsthereasecondtothat
motion

MrGrayIwillseconditontheunderstandingthat
thelastpartismerelyarecommendationandwillnotbe
bindingupontheincomingPresident

PresidentPetersThatisrightWhosecondedthat
motionAllthoseinfavorOpposedMotioncarried

ThenextreportwillbebyTedRaleyThiswillbea
preliminaryreportonthebusinessandotheraspectswith
inthejurisdictionofOperationalInvestigations

MrRaleyBeforeImakemyreportfortheCommittee
wehavehadthepleasureofmeetingoneoftheoldtimers
inthisgroupWehadHamEmerickintroducedby
HaroldGrayandIwouldnowliketointroducethe
ManagerofthenewestDistrictinCaliforniaTedSalmon
wouldyoustandupTedistheManagerofthenew
CoalingaHuronDistrictinFresnoCountyWehaveother
ManagerswhohavecomeintoestablishedDistrictsduring
thepastyearandIunderstandthatPresidentPetershas
inmindintroducingthesenewManagersatalatertime

ThereportsthatyouhaveheardfromCommittees
todayhavebeentakenverycalmlyandquietlyIhope
thatthisreportwillreceivethesameresponsealthough
IrememberthatlastyearatSacramentotherewasagood
dealofdiscussionafterthereportonOperationalin
vestigations



OPERATIONALINVESIIVATIONSCOMMITTEE

Report

GuidedbytherecommendationofPresidentPeters
theOperationalInvestigationsCommitteeatitsfirstmeet
ingonMarch271953wasdividedintosubcommittees
witheachgroupresponsibleforaparticularphaseofthe
fieldstudiesAssignmentstothesubcommitteeswere
basedonlocalandpersonalinterestasfollows

RPORTMAN
TSPERBECK RiceStudies

RFONTAINE

LMEYERS
RDEWITT

CROBINSON

LISAAK

GBROOKS

TAARONS
HHERMS

JARNOLD
ELooMis

DrHarveySScudderwasaskedtocontinueasCo
ordinatorandarequestwasforwardedtotheBureauof
VectorControlthatCMGjullinbeattachedtothe
committeeasAdvisortothetoxicologystudies

ByJunethefinancialcommitmentsforfiscalyear1953
54werewellenoughclarifiedtopermitbudgetingand
fundsavailablewereapportionedasfollows

RiceFieldMosquitoEcologyStudy 1230000
IrrigatedPasturesEcologyStudy 1230000
EmbryologyofAedesnigromaculisStudy 40000

Eachsubcommitteewasempoweredtomakenecessary
changeswithintherespectivebudgetsandtoallocate
carryoverfundsProjectdirectorswereencouragedto
usediligenceinthepurchaseofsuppliesandequipment

Fullcommitteeandsubcommitteemeetingswereheld
throughouttheyearThecommitteemeetinganden
tomologicalworkshopheldinFresnoonMarch27brought
togetherinterestedpersonnelfromallpartsoftheState
Demonstrationsanddiscussionsofproblemsinmosquito
identificationwereorganizedbyMissBettinaRosaywith
theableassistanceofBenjaminKehandTedAaronsA
discussiononmosquitomeasurementandrecommended
methodsforrecordingdatawasledbyEdmondCLoomis
Thefinepublicationonmosquitoidentificationprepared
byTedAaronstooksomeofitsinspirationfromthismeet
ingTherecenttrendinmoreuniformsamplingmethods
wasstimulatedbythefineworkofthesubcommitteeon
culicidology

Fieldstudieswillbereportedingreaterdetailbyproject
personnelWiththeactivemosquitoseasonof1953now
historythecommitteerecommendsthatatleastthesame
amountoffundsavailablein195354bemadeavailable
forthefollowingyearEachprojectcanusemorefinancial
assistanceandofcoursetherearemanypertinentstudies
thatshouldbemade

Ithasbeenapleasuretoworkwithsuchadevoteddedi
catedgroup

THEODOREGRALEYChairman

PresidentPetersThankyouverymuchTedYouhave
heardthereportoftheOperationalInvestigationsCom
mitteeIsthereanyquestionDoIhearamotionthen

PastureStudies

Toxicology

Culicidology
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acceptingthisreportMovedbyHolmessecondedby
MyersthatthisreportbeacceptedAllthoseinfavor
OpposedPassed

Thevarioussubcommitteereportswillbepresented
laterinthissession

Ibelievewehavesuccessfullyarrivedatthepointwhere
wecancallontheChairmanoftheResolutionsCommit

teeIbelievethatisyouisitnotHarold
MrGrayIwishyouwouldletmeoff
PresidentPetersWefigurewhenthebusinessmeeting

comesaroundthatyouareprobablytheonewhoiscapa
bleenoughtopresenttheresolutions

MrGrayMrPresidentImovethatasthereportof
theResolutionsCommitteewewritetheresolutionsafter
wardsforinclusionintheProceedingsThattheSecretary
Treasurerberequestedasusualinthepasttosend
lettersofappreciationtotheSustainingMembersand
everybodyelsewhohasassistedinputtingonthis
Convention

PresidentPetersShallwetakeactiononthemaswego
ahead

MrGrayCertainlyifyouplease
PresidentPetersAllthoseinfavorofadoptingthis

motionOpposedCarried
MrGrayResolutionnumber1willbearesolutionof

regretatthedeathofEugeneBumillerManagerofthe
BallonaCreekMosquitoAbatementDistrictandthat
willbedrawnupinproperformandsenttothefamily
andtotheTrusteesoftheBallonaCreekDistrict

PresidentPetersYouhaveheardresolutionnumber1

SecondedbyEhmanAllinfavorOpposedCarried

RESOLUTIONNo1

BeisresolvedbytheCaliforniaMosquitoControlAs
sociationIncassembledatitsTwentySecondAnnual
ConferenceatOaklandCaliforniaonDecember31953
thatwenotewithregretthedeathofEJBumillerwho
wasformanyyearstheManageroftheBallonaCreek
MosquitoAbatementDistrictandwhoconductedits
operationswithgoodsuccess

TheforegoingResolutionwasintroducedbytheCom
mitteeonResolutionsHaroldFGrayChairmansec
ondedbyNormanEhmannandpassedbyunanimous
vote

ROBERTHPETERSPresident
ATTESTGEDWINWASHBURNSecretaryTreasurer

MrGrayAswehavehadnoothersuggestionsasto
resolutionsMrPresidentthatisthereportoftheReso
lutionsCommittee

PresidentPetersIbelievethereareoneortwoothers

MrGrayThenwhydonttheygivethemtomeLloyd
Myerssaysthatthereshouldbeoneonsubventionbut
nobodyhassetupanypolicyastowhatwearegoingto
dothatIknowofWearestillwaitingforareportfrom
theVectorControlAdvisoryCommitteeconcerningtheir
generalpolicyastosubventionsIwouldbealittlere
luctanttohavearesolutiondrawnupandpassednow
withoutknowingwhattheVectorControlAdvisoryCom
mitteeisgoingtoreportWedontwanttotelltwodiffer
entstoriesIamalwaysremindedofthestoryaboutthe
BritishPrimeMinisterGladstonewhenacabinetmeet
inggotalittleacrimoniousoveraveryseriousdifference
ofopinionHefinallywalkedovertothedoorandsaid
GentlemenwewillgooutofthisCabinetroomalltelling
thetruthorthesamelieSoyoumayoverridemeifyou



wishbutIdonotfeelthatweshouldattempttopassa
resolutionuntilweknowwhatweareresolutingabout

PresidentPetersIaminclinedtoagreewithHaroldin
thatrespectIfeelthatwearesetuptodealwiththis
situationwhenitdoesarisebutwehaveincompletedata
atpresenttoarriveatadecision

MrGrayIwouldbewillingtomakeamotioninthis
formwiththeconsentoftheothermembersofthisCom
mitteethatweauthorizetheBoardofDirectorstoprepare
onbehalfofthisAssociationaresolutionconcerning
subventionafterthepolicystatementoftheVectorCon
trolAdvisoryCommitteehasbeenpromulgatedThat
doesntmeanthatwehavetofollowitAtleastwewill
seewhattheyhavetosayandthenwecanadjustour
ideassomewhattothatagreeingordisagreeingwiththem

PresidentPetersThatisamotionIsthereasecond
SecondedbyMyersAreyoureadyforthequestionAll
thoseinfavorOpposedCarried

PresidentPetersIbelievethereisoneotherresolution
regardingDeedThurmanthatneedsattention

MrGrayIllmovethatthatresolutionbeadopted
andthenwewillwriteitupingoodformandsendacopy
toErnestine

PresidentPetersItismovedthataresolutionbepre
paredregardingthedeathofDeedThurman

IsthereasecondSecondedbyMyersAllthosein
favorOpposedCarried

RESOLUTIONNo2

WhereasDeedCThurmanJrwithhisbrideErnest
inewasin1948transferredbytheUnitedStatesPublic
HealthServicetoCaliforniaandtheyweresubsequently
engagedwiththeCaliforniaStateDepartmentofPublic
Healthtoconductbiologicalstudiesofmosquitoesin
Californiainthecourseofwhichworkheestablisheda
fieldstationatTurlockinwhichimportantstudiesin
mosquitoecologywerecarriedoutwhichstudieshelped
tosetthepatterninrelationtotheacquisitionofbasic
knowledgeconcerningsuchimportantspeciesasAedes
nigromaculisCulextarsalisandAedesdorsalisand

Whereashiszealandthethoroughnesswithwhichhe
didhisworkwereinpartresponsiblefortheestablishment
oftheVectorControlFieldStationatFresnoand

WhereastheUnitedStatesPublicHealthServicein
1951assignedDeedCThurmanJrandErnestineThur
mantomalariacontroloperationsinThailandwhere
hedidaremarkablejobofimprovingthehealthofsome
twomillionpeopleinnorthernThailandwithgreaten
thusiasmandwithnoregardforhisownhealthifonly
hecouldhelpothersandasaresultofhistremendous
effortsbroughtonhisfartooprematuredeathinApril
1953and

WhereasDeedCThurmanJrbyhisidealismhis
engagingpersonalityhisscientificattainmentsandhis
industrygainedtherespectofandendearedhimselfto
thepeopleengagedinmosquitocontrolworkinCali
fornianowtherefore

BeisresolvedbytheCaliforniaMosquitoControlAsso
ciationIncatitsTwentySecondAnnualConference
heldatOaklandCaliforniaonDecember31953that
wegreatlyregrettheuntimelydeathofDeedCThurman
JrthatthisResolutionbeprintedintheProceedings
ofthisConferenceandthatacopyhereofsignedbythe
PresidentandSecretaryTreasurerbesenttohiswidow
withourprofoundcondolencesatherloss
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TheforegoingResolutionwasintroducedbytheCom
mitteeonResolutionsHaroldFGrayChairmansec
ondedbyLloydEMyersJrandpassedbyunanimous
vote

ROBERTHPETERSPresident
ATTESTGEDWINWASHBURNSecretaryTreasurer

MrGrayThatisthereportoftheResolutions
Committee

PresidentPetersThankyouHaroldAtthisstagewe
areinapositionwhereageneralmotionshouldbemade
approvingtheactsandthestatementsoftheBoardof
Directorsduringtheperiodbetweenconferencesalmost
ayear

MrRaleyImovethattheactionsoftheBoardof
DirectorssincetheTwentyfirstAnnualMeetingbeap
provedbythemembership

PresidentPetersIthasbeenmovedbyTedRaleythat
theactionsoftheBoardofDirectorsshallbeapproved
SecondedbyLloydMyersIsthereanydiscussiononthis
subject

MrGrayThereisonlyonequestioninmymindIs
thereaquorum

MrWashburnYesthereis
PresidentPetersAllthoseinfavorOpposedCarried

Thankyou
IbelievethatbeforeIcallontheNominationsCom

mitteeIwillaskforanynewbusinessthatshouldcome
beforeus

MrEhmannIwonderifStephenMacFarlandwho
isseatedbackherehasapointthatmightbeconsidered
underbusinessIthinkitshouldcomeuphereatthis
particularbusinessmeetingSinceIhavebeeninBerkeley
IhaveheardfromseveralManagersaboutanewspaper
articlewrittenregardingthedangersofDDTthatwas
publishedsomewhereintheEastForsometimenowMr
MacFarlandoftheSouthEastMosquitoAbatement
Districthasbeenkeepingusinformeddownsouthofa
similaractiontakenbyanMDdowntherethathas
beenhamperingandlookslikeitwillcontinuetohamper
hisactionsintheuseofthingsotherthanjustplainoil
IthinkMacyoumighttellusaboutthisthing

MrMacFarlandIthinkthatyouareprobablyall
familiarwiththefactthatthisparticularMDisDrF
MPottengerJrHisfatherwasaverycompetentman
andarespectedphysicianinhisfieldofTBworkThe
sonhaschangedovertoallergystudiesMostofhisaller
giesaccordingtohimapparentlyatleasttohispatients
havebeencomingfromthehalogenatedhydrocarbons
HehasbeengivenagrantIthinkayearorsoagoby
theUSPublicHealthServicetomakestudiesofthe
amountofDDTandotherhydrocarbonsLindaneTDE
Chlordanandsoforthinthefattytissuesofhuman
beingsHehasanalyzedIdontknowhowmanyhundreds
ofcadaversfromthegeneralhospitalandhascomeup
withtheconclusionthatalloftheailmentsfromasick
nessstandpointintheUnitedStatesarefromthesepar
ticularmaterialsTwoofhisrecentpatientsthishap
penedinJunelivedinourDistrictHetookafewspot
samplesandtheywerefromDDTpoisoningaccording
tohimWhenhefoundoutthatwewereoperatingin
thisDistricthesaidthattheMosquitoAbatementDis
trictwastheonethatcausedtheDDTpoisoningofthese
twoadultsbecausethereisalotoflawndrainageinthis
areaandwehadsprayedinfrontoftheseparticular
peopleshousesItwasjustfortunatethatwewerespray
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ingwithoilWehadntusedDDTinthatareabecause
therewerealotofchildrenplayingintheguttersButhe
isawarenowoftheoperationsoftheMosquitoAbate
mentDistrictsandhehasseveralarticlesthatareready
forpublicationaboutpasturesthatarebeingtreatedwith
DDTandotherhydrocarbonsHeispreparedasIun
derstandittoblasttheoperationsofMosquitoAbate
mentDistrictsandofcourseagricultureingeneralHe
hasappearedatvariousprofessionalhearingsHewas
theprincipalpersonthatgaveevidenceathearingsheld
atLosAngelesayearorsoagoandofcoursehehas
carriedonItisnojokebecauseasIsayheisworking
undertheUSPublicHealthServiceauspicesHeis
reportedtobeacrackerjackresearchmaninthatfield
HehasaperfectlaboratorysetupItisathingIthink
whichthisAssociationcouldgivealotofattentiontoIn
thereportsyesterdayitseemsthattheBureauofChem
istryisawareofitbuthenotonlydiscussestheproblem
ofMosquitoAbatementoperationsbuttheuseofanyof
theseinsecticidesagainstthosecommerciallylabeledand
soldinnurseriesandsoforthheisagainstallthoseI
dontknowwhatisgoingtobeleftafterhegetsthrough
buthecarriesalotofweightandhecancauseuscon
siderabledifficulty

PresidentPetersThankyouverymuchIsthereany
comment

MrGrayMrPresidentIsawatleastaresumeofan
articleputoutbysomedoctorintheEasttryingtoclaim
thatalltheillsthatmortalfleshisheirtoarecausedby
thesechlorinatedhydrocarbonswhichhavebeeninuse
since1945Wedonothavetoreaditveryfarbeforewe
seethatitisthedamndestjumbleofposthocreasoning
thatyoueversawinyourlifeItisperfectlyandcom
pletelyassininefromanylogicalstandpointThisstuffwill
blowupandblowoverIthinkandultimatelyblowout
Butyoualwayshavetoexpectacertainamountofcrack
potsenthusiastsandcongenitalidiotstocomeoutwith
thingsofthiskindItisnotpeculiartomosquitoabate
mentoragriculturalinsecticidesitoccursinagreatmany
fields

MrEhmannImovewestrikethatofftherecord

MrGrayCaliforniahas90ofthescrewballsinthe
UnitedStatesand90ofthoseareconcentratedsouthof
Tehachepi

MrMacFarlandIwouldliketocommentonMr

GraysstatementIhadalotofcontactwiththisparticu
larMDalongotherlinesparticularlywithhisfather
inregardtomilkrawmilkandnutritionandapoint
canbemadeasHaroldmadeitButthissituationisa
littledifferentThisDrPottengerisconsideredanau
thorityinthisparticularfieldandasIsaytheUS
PublicHealthServicesawfittogivehimagranttodo
thedefinitiveworkforthemItisnotacrackpotdealat
allThisdoctorishighlyintelligentverycapableand
heapparentlyhasgotaconsiderableamountofevidence
actualphysicalevidencethatsubstantiateshiswork
WhenhewastheprincipalwitnesssattheseCongressional
hearingsmostofhistestimonywasreportingonthework
thathadbeendonethroughouttheUnitedStatesbut
nowhehasgothisownconfirmationwiththebackingof
theUSPublicHealthServicesoitisnotgoingtobe
anythingthatisgoingtoblowoverovernightItwillcause
alotoftroubleandverysoon

PresidentPetersIbelievethisisasubjectwhichis
goingtobecomemoreseriousAsamatteroffactonthe
verydaywhenIlefttocomedownhereoneofour

OperatorsreportedasickcowWehavebeentryingto
becooperativewiththefarmersinanycasewherecattle
mayhavebeenaffectedbyourworkIfwegetareport
thatacowmayhavebeenpoisonedbyDDTwetryto
getaVeterinarydiagnosisonthebasisthatifitisproven
tobeDDTpoisoningourDistrictpaysforthediagnosis
butifitissomeotherdiseasetheownerpays

Fortunatelywehadnotsprayedinthatareaforamonth
andahalfButwhenwewenttoseethefarmerwewere

greetedbythefarmerwavingthisnewspaperarticlein
ourfaceItisprobablysomethingwhichisgoingtohave
tobeironedoutwhenIgetbackandIamafraidthatit
isgoingtobesomethingwhichwillbealittledifficultto
overcomeIpersonallywouldliketorecommendtothe
nextChairmanofthePublicationsandPublicityCom
mitteethatsomecounterpublicitybeconsideredinthe
wayofansweringthisbecausewearegoingtohaveto
accumulateinformationtoovercomethingsofthistype
Wecanatleastlearntohandlethekindofpeoplewho
dontusetoomuchinthewayofreason

MrUmbergerIappreciatethefeelingsofMrGray
regardingthisDDTsubjectAboutfiveyearsagowhen
westartedourMosquitoAbatementDistrictwehadthe
sameproblemFortunatelyitwaswithplantsCamellia
plantsAndwerodethroughthatHoweverIdobelieve
asthegentlemanhasmentionedthatthisnewstudythis
newthoughtisnotgoingtostopItisbasedonevidence
gainedoverthepastfourorfiveyearsandIhavetalked
toseveraldoctorsinSacramentoItisnotamatterof

takingsidesbuttherearethingshappeningWhether
mostofthepoisoningifwewillcallitthatiscausedby
theapplicationtofruitandifitisbeingeatenbyour
citizensdrectlyorwhetheritisbycontactorothermeans
IdontknowIsaysincerelythatIthinkwearegoingto
havetostresssourcereductionmoreandmoreandlean
awayfromchemicalcontrolItmaysoundhardbutI
thinkthatisgoingtobetheanswerIwouldntbesur
prisedifwithinaverylimitedperiodoftimeifcertain
evidenceispresentedthatwewillhavetodiscontinue
aerosolingSomeagenciesdonotdoitbutwithusin
thenorthernendofthevalleywherewehaveourmigra
tionofAnophelesmosquitoesaerosolingisanimportant
phaseofourcontrolworkinordertogivethepeople
reliefIfeelthatalthoughitwontbeimmediatewithin
averyreasonableamountoftimethereissgoingtobea
reappraisaloftheuseofthesechemicals

PresidentPetersThankyouGeorgeGentlemenwe
arepressedfortimeIthinkthatDrArnoldhadhishand
upfirstWouldyoutrytokeepitwithinasfewwordsas
possible

DrArnoldBeingentirelyinagreementwiththepre
viousspeakersIwouldliketomakeonecommentSetup
onebitofpublicityifpossibleinjustthreecolumnsOne
showingthepercentornumberofpeopleinwhichDDT
causesallergyoneshowingthenumberofpeopleor
percentshowingallergytoolivepollenandoneshowing
thenumberofpeoplethatareallergictowheatMaybe
suchacomparisonmightbevaluableandshowthat
whilewehaveallergiestoDDTwehaveallergiestotwo
verycommonotherproductsthatareimportantinthe
StateofCalifornia

PresidentPetersThechairmanofthePublicityCorn
mitteemightrecognizeDrArnoldasaverygoodmember
oftheCommittee

DrTinkhamThislastMondayaweekagotheUni
versityofCaliforniaRiversideCitrusExperimentStation



putonapanelfortheFarmBureauwithDrRobert
MetcalfModeratorwhommostofyouknowasoneof
themostoutstandingentomologistsintheUnitedStates
IbelievewhenitcomestochemicalsThispanelwas
stagedinIndioinCoachellaValleyandhewithout
pullinganypunchessaidthatitwasknowndefinitely
thatDDTwasdepositedinthefattytissuesofthebody
andthatHeptachlorandDieldrinandAldrinespecially
wereabouttentimesasbadasDDTWhenyouhavea
panelputonbytheUniversityofCaliforniaandbya
recognizedauthorityonchemicalsyouvegotsomething
tofaceIamsurethatwearegoingtohavetofaceitand
Iamsurethatitisgoingtohavetobeonthebasisof
scientificfactsNotthatIknowverymuchaboutitbut
havingbeensubjectedtoanticholinesterasepoisoninga
fewyearsagoinSeptemberof1950whenworkingin
thefieldonadulticidinginthecontrolofeyegnatsin
CoachellaValleyIknowsomethingofthelethaldanger
ofthechlorinatedhydrocarbonsDieldrinandAldrin
especiallyThisanticholinesterasepoisoningorchemical
myocemiaorchemicalfatigueorwhateveryouwantto
callitisreallysomethingpotentandsomethingweare
reallygoingtohavetofaceIamsurethatasalready
statedthewaytogetaroundthatismosquitosource
reductionAlsowehaveindicationsinthelasttalkof
yesterdaysprogramthatthesedetergentsofferusan
opportunitytoinvestigateintothepupacidesWemay
findthatinayearortwothatwecancontrolmosquitoes
withpupacidesandthereisnodangerofchemicalde
positsBybeingforewarnedanddirectingourattention
tothesefuturemethodsofmosquitocontrolwecan
largelyrideoverthisstormofpublicinterestorindigna
tionorwhateveryouaregoingtocallitthatisgoing
tocomeinthefutureIcantellyouthatitisnotgoing
toblowoverbecausetheyappeartohavethescientific
evidence

PresidentPetersThankyouDrTinkham
MrPortmanAsIunderstandittheUnitedStates

PublicHealthServiceisfinancingtheseinvestigations
Ithinkitwouldbeveryappropriateifacommitteefrom
thisorganizationhadcontactwiththeUSPublicHealth
Servicetodeterminewhattheirstandonthisproposition
isandiftheyareendorsingthisinformationbeingput
outIftheyarenotendorsingitandiftheyarenottaking
thestandthattheyareouttoeliminatetheuseofthese
chlorinatedhydrocarbonsinmosquitocontrolandother
pestcontrolthenIthinkitisuptotheUSPublicHealth
ServiceandtheUSDepartmentofAgriculturetotake
adefinitestandsothatthepeopleoftheUnitedStates
willknowwhatisgoingon

MrMacFarlandIjustwanttoaddonemorecom
mentIoversimplifieditwhenImentionedaboutthe
allergiesthatisntthewholeproblemTheyareworking
onthebasisoftheliverdamageandalltherestofthe
thingAllergyisjustoneofhisspecialtiesNowheisin
theprocessofanalyzingmilksamplesparticularlymilks
cominginfromtheSanJoaquinValleyHeisofcourse
findingconsiderablequantitiesofDDTinthatmilkquite
ahighrateofcontaminationAsfarasmosquitoabate
mentdistrictsgohesnotpointingatthemheispointing
atallagricultureWhetheritisthefarmersprayinghis
alfalfawithDDTorwhetheritisthemosquitoabate
mentdistricttreatinghispermanentpastureisageneral
thingAsfarasIcanseeandIhavetalkedtoanumber
ofindividualsoftheUSPublicHealthServicetheyare
goingprettystrongonit
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PresidentPetersThereisagentlemandownherewho
isgoingtomakethelastcomment

AMemberThequestionofallergiesisalwayspresent
evenwithleadarsenateThequestionofmilkisvery
importantandDDTisknowntohavebeenconcentrated
inthefattybodiesbutthereisonepointwhichhasnot
beenmentionedbymostpeoplethefactthatwealso
haveenzymesinthebodywhichcanchangeDDTinto
TDAorTDEThathasbeenestablishedbyDrHoskins
Somepeoplecanbesubjectedtothehydrocarbonsandbe
affectedbyitandsomewillnotForexampleIworked
fiveyearswithadeodorantandIdontfeelabitsickor
haveanyaffectsfromthedeodorantinaveryconfined
roomIthinkwearecapableashumanbeingaswellas
insectstochangeDDTtoTDAorTDEThereforethis
subjectmayhaveanotherslantentirely

PresidentPetersThankyouverymuchAtthistime
IamgoingtocallonHaroldGrayasChairmanofthe
NominatingCommittee

MrGrayAsonelastcrackattheDDTasinitythe
townofIquiqueinChiletreatsitswatersupplyregularly
everytwoweekswithDDTwettablepowderforthe
controlofAedesaegyptiDDTisinsolubleinwater
nobodyhasdied

TheNominatingCommitteeoftheCaliforniaMosquito
ControlAssociationInchavingtakentwoballotsthere
onherebymakesthefollowingnominationsforofficesin
theAssociationfor1954

President DONALDMGRANT
VicePresident GEORGEUMBERGER
SecretaryTreasurer GEDWINWASHBURN
TrusteeMember ROYLHOLMES

PresidentPetersThankyouHaroldYouhaveheard
thereportoftheNominatingCommitteeMrSecretary
havetherebeenothernominationspresented

MrWashburnNo

PresidentPetersIfnotisthereagoodSamaritan
amongstuswhowouldmakeamotiontocastawhite
ballot

MrGrayNoothernominationshavingbeenmade
MrPresidentImovethattheSecretaryTreasurercast
awhiteballotelectingtheforegoingnominatedpersons
totheofficesindicated

PresidentPetersSecondedbyMrGreenfieldAll
thoseinfavorsayAyeOpposedMotioncarriedNow
Iwouldliketoaskthosefourmentocomeforwardif
theywillplease thepersonswhohavejustbeenelected
totheofficesofPresidentVicePresidentSecretary
TreasurerandTrusteeDirector

GentlemenIwouldliketofirstofallextendmythanks
tothemembersfortheveryfinesupportthatIhave
receivedasPresidentIamveryfortunateinthatIhave
servedtheonlyshorttermthathasbeenencounteredin
thehistoryoftheAssociationButifyourememberIhad
toservedoubledutyasVicePresidentsothatIfeelthat
Ihavecompletedtothebestofmyability myjobas
PresidentIwouldliketowelcomeyouasthenewOffi
cersandturnovermy Icantturnovermypipe
wedonothaveanythingelsetobangwithsoyouare
goingtohavetofurnishthatyourselfAllIllgiveyouisa
handshakeandsaythebestofwishestoyou

MrGrayMrPresidentIwouldliketoknowwhether
theDDTallergyhasanythingtodowiththelackof
hirsuteadornmentonthesenewofficers



MrCDonaldGrantThankyouBobPetersAsfar
astheincomingPresidentsayinganythingithasalready
beensaidforthefutureoforganizationintalksbyBob
PetersandothertalksbyourspeakersIdoappreciate
beingelectedandhopethatIcanserveaswellasmy
predecessorsinthisrespectIwanttothankBobPeters
verymuchforasuccessfultwotermsinofficeandweall
appreciatethegreatamountofworkhehasputintoward
thesuccessofthisAssociationIthinkwemightgoright
aheadwithourbusinesswhichwouldbearecess

PresidentPetersMayImakeonesuggestionbefore
youdothatDonIshouldhavedoneitbeforebutitis
customarythatthePresidentaskthattheregionalgroups
meetduringthisperiodsothattheycanselecttheirre
gionalDirectors
MrGrantYoumightfindlocationsoutsideofthis

roomwheretheregionalmemberscangettogether
MrMulhernOneotherannouncementDrLong

shoreiswaitingoutsidethedoortotakereadingsonthose
testswhichweremadeyesterdaySowillyoupleaselook
upDrLongshore

RECESS

PresidentelectGrantThemeetingwillpleasecometo
ordersothatwecanproceedwiththeprogram

Firstwewouldliketohavetheintroductionofthe

newlyelectedRegionalDirectorsWewillstartwiththe
BayAreaandContraCostaRegionBillRusconiofNapa
CountyMosquitoAbatementDistrictfromtheSan
JoaquinValleyGordonSmithManageroftheKern
MosquitoAbatementDistrictfromSouthernCalifornia
NormanEhmannEntomologistfortheLosAngelesCity
PublicHealthDepartmentandfromtheSacramento
ValleyBillBollerudoftheDurhamDistrictisgoingto
servetemporarily
IaskthattheRegionalDirectorsandtheotherofficers

meetforaBoardofDirectorsmeetingatthecloseofthis
afternoonssessionWehaveoneotherrequestThere
hasbeenconsiderableinterestexpressedintheStateFair
pamphltputoutbytheCaliforniaMosquitoControl
Associationandithasbeenaskedforashowofhandsfor

whatDistrictsmaybeinterestedinorderinglargernum
bersofthoseHowmanyDistrictswouldwishtoreceive
suchpamphletsfordistributionCouldwehaveashow
ofhandsonthat

MrUmbergerWepassedthispamphletoutatthe
StateFairandtherewereovereightthousandofthem
takenattheboothIdontknowifalloftheDistricts

haveseentheseparticularpamphletsItisamodification
oftheCoachellaValleypamphletIknowsomeDistricts
havetheirownparticularlayoutbutthereareanumber
ofuswhodonothavethemOuragencyforinstance
wouldliketogetabouttenthousandofthemprintedI
thinktheyrunaroundthepriceoffifteendollarsathou
sandThenortherngroupwasgoingtoorderabout
twentyfivethousandbutthethoughtwasexpressedthat
iftheywouldholdoffuntilthismeetingsomeofthe
Districtswhichdonothaveaspecificpamphletthem
selvesmightwanttoplaceanorderatthesametime
Thoseareveryinterestingtheyareverygoodandwe
havehadalotofsuccessinschoolswiththemgiving
talksinschoolsandgivingthosetoyoungsterstotake
home

MrGrantIthinkitwouldbeagoodideatogetin
contactwithEdWashburnatthecloseofthissessionand

giveyournameandtheapproximatenumberthatyou
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wouldbeinterestedingettingThereareafewbeing
distributedaroundandtheywillbepassedtothebackso
thatyoucanseethem

IwillnowturnthechairovertoDrBasilMarkos
DirectoroftheFieldStationinFresnoandhewillintro
ducethespeakersfortheOperationalInvestigations
reports

DrMarkosAstimeisrunningshortwewillgetright
alongwiththispresentationIpresentMrRichardC
HusbandswhoisEntomologistfortheCaliforniaMos
quitoControlAssociationwhowilldiscusstheresultsof
hisinvestigationsforthepastyearItisontheIrrigated
PastureStudies

MOSQUITOECOLOGYSTUDIESINIRRIGATED
PASTURES PROGRESSREPORT

1953

RICHARDCHUSBANDS

VectorControlFieldStationFresnoCalifornia

ThenumberofacresoflandinCaliforniathatwillbe

devotedtoirrigatedpastureswillhaveexceededthe
millionmarkbytheendof1953Therapidgrowthin
pastureacreagefrom235000acresin1940to614000
acresin1949andtothepresentmillionplusacresis
indicativeoftheimportanceofthiscropinagriculture
andtothedevelopmentofthebeefanddairyindustry
withintheStateTodaypasturesconstituteapproximately
onesixthofthetotalirrigatedacreagefoundinCali
fornia1

MosquitocontrolagenciesinmanypartsoftheState
havefoundthatirrigatedpasturesproducealargeshare
oftheirproblemsinmosquitocontrolandthatthese
problemsarebecomingincreasinglymoredifficultSince
irrigatedpasturesareoftenunfortunatelyconsideredto
bepermanentinstallationsandsinceapproximatelyhalf
ofthepresentmillionacresarelessthanfiveyearsofage
theagingofpasturesanditsinfluenceonmosquitopro
ductionisimportantandshouldreceiveconcertedatten
tionAgingdoesnotimplytheincreasingdeteriorationof
pasturesforinmanycasespropermanagementwillgrad
uallyimprovepasturecropshoweverthenumberof
pasturesthatarereceivingpropermanagementmaybe
relativelylowasituationthatcanonlybedetermined
byawellplannedsurveyandiftheincreasingproblems
inpasturemosquitocontrolcanbeconsideredasabarom
eterofdeteriorationinpasturesasdemonstratedinthis
reportthenthissituationofimpropermanagementis
theruleratherthantheexception

Whereverdeteriorationoccursthisproblemcanbe
examinedasasuccessionalphenomenoninvolvingplant
andsoilchangesthatoccuroveraperiodoftimeFurther
morethisphenomenonresultsinchangesintheamounts
andkindsofmosquitoesproducedinpasturesandthis
changecaninvolveincreasingpublichealthproblemsThe
presentstudyisanattempttoevaluateoneaspectofthis
situationandcanbeusedasanexampleofthetypeof
problemsthatwilldevelopinirrigatedpastures

1AcooperativeprojectconductedjointlybytheCalifornia
MosquitoControlAssociationInctheBureauofVector
ControlStateDepartmentofPublicHealthandtheFresno
MosquitoAbatementDistrict

2EcologistProjectLeaderCentralValleyMosquitoEcology
StudyCaliforniaMosquitoControlAssociation



INTRODUCTION

Investigationsofmosquitoproductioninirrigatedpas
tureshavebeenconductedintheCentralValleyofCali
forniasince1949From1951todatethesestudieshave

beencarriedoninaselectedpasturelocatedinMadera
CountyneartheSanJoaquinRiverThistwoyearold
pasturewasselectedforstudybecauseitrepresenteda
relativelynewpasturewithunknownpotentialsformos
quitoproductionThepasturesoilisaSanJoaquinSandy
Loamandiscapableofexcellentcropproductionwithout
mosquitoproductionaconditionthatwasadequately
demonstratedinadjoiningfieldsofcottonalfalfaand
cornItwasfurtherselectedforstudybecauseitrepre
sentedanexampleofthecomplexityandseverityofthe
mosquitoirrigationproblemconfrontingmosquitocontrol
agenciessinceitwasfeltthatthedemonstrationofmos
quitoproductioninanonsalinetypeofsoilthathad
characteristicsforgooddrainagebeforeitwasprepared
asapasturewouldemphasizetheproblemsandrelation
shipbetweenwaterandsoilmanagementandmosquito
production

Becauseofthenatureoftheproblemandbecausethe
farmerownerofthestudypasturedidnotwantinter
ferencewithhismanagementmethodstheworkwas
limitedtoanevaluationofexistingfarmconditionswith
outmeasuringtheamountofwaterusedorinterfering
withdailyfarmingpracticesMosquitocontrolwasnot
carriedoutinthisareaduringtheperiodofthestudy

STUDYAREA

Thestudypastureconsistedoftwelveacresofmixed
grassesincludingDallasgrassPaspalumdilatatumPoir
BermudagrassalfalfaandladinocloverIrrigationwater
pumpedfromtheSanJoaquinRiverwasappliedfrom
theeastendofthefieldbyamainlateralditchandfrom
ashortlateralinthecenterofthesouthhalfofthefield

Figure1Adrainditchatthewestendofthefield
providedincompletesurfacedrainagefromadjoining
checksAspoilbankfromthisirregulardrainditchhelped
toholdwateratthefootofeachcheckTheendofeach

checkwasflatorbasinshapedandwaswellbelowthe
damformedbythespoilbankaconditionwhichen
hancedpondingFigure1Checksranfromeastto
westwithaslopeof015to020footper100feetfor
thefirst300to700feetThelast200feetofeachcheck

wasgenerallyflatThefieldwasdividedinto33strip
checksapproximately15feetwide

Cropsadjacenttothefieldwerecottononthenorth
cornontheeastandalfalfaonthesouthThepasture
hadlastpriorityonthewaterpumpedfromtheriver
andwasoccasionallyirrigatedinconjunctionwiththe
irrigationofthealfalfaThereforeseepagefromthe
lateralsometimesprovidedextendedordoublepeaksof
irrigationinthepasturewhilethealfalfawasreceiving
water

Aneastwestfenceconfinedcattletoseparatehalves
ofthepasturewithbullsandsteersonthenorthhalf
andcowsandonebullonthesouthhalfThenumberof

cattlegrazingonthefieldvariedfrom1to20head
duringtheseasonThesouthsectionreceivedtheheaviest
grazingsinceafewcattlewerepresentonthishalfmost
ofthetimeThenorthsectiongenerallycontainedmore
cattlebutforshorterperiodsoftimeCattleweregen
erallyallowedonthefieldduringirrigationandwhenthe
fieldwaswet
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PROCEDURE

Inconjunctionwithotherinvestigations23
limitedbioticandenvironmentalmeasurementswere
madeduringtheyears19511952and1953Additional
environmentalmeasurementswereconductedduring1953
whichincludedthestudyoftheseasonalvariationsin
soilmoisturecontentbymeansofelectricalresistance
nylonblocksandbysoilsamplingatadepthofsix
andtwelveinchessoiltexturebysievingandsedimenta
tionwatertablelevelandfluctuationsinfiltrationrates
inselectedareasandthemeasurementofsedimenttrans
portationinirrigationwater

Standardmeasurementsconductedoverthethreeyears
periodincludedmosquitoaquaticstagesamplingby
meansoffrequentdipping23Dippingrecordspro
videdacomparativerecordofspeciescompositionspecies
densitylowmediumandhighspeciesgrowthrateas
influencedbytemperature2andthenumberofgen
erationsproducedeachyearasdeterminedbytemperature
andthenumberofirrigationsanddurationofstanding
water

Adultmosquitosamplingwaslimitedtorecordsob
tainedfromasinglelighttrapthemappingofareasin
thepasturewhereemergenceoccurredandmakingrou
tinepantslegcountsatselectedstationsinthefield

Pastureflorawasrecordedinselectedstationsandby
photographstakenoftheentirepasturefromanadjoining
bluff

Measurmentsofthephysicalenvironmentduringthe
threeyearsperiodofstudyincludedtherecordingof
temperatureandrelativehumidityinastandardweather
stationrecordsofirrigationwatertemperaturesthe
numberandfrequencyofirrigationsduringeachseason
lengthoftimewaterwasappliedtothepastureduring
eachirrigationthedepthofstandingwaterinponding
areasofthefieldandchangesinthesizeoftheponding
areasfromoneirrigationtothenextandfromyearto
year

RESULTS

Irrigation
Thecomparativefrequencyofirrigationduring1951

1952and1953isbestillustratedinFigure2fromrecords
showingtheriseandfallofwateratthefootofcheck
sevenStationOneWaterwasappliedfourteentimes
in1953Table1eighteentimesin1952andfifteen
timesin1951Theaveragelengthoftimebetweenirriga
tionperiodswas16daysin195311daysfor1952and15
daysfor1951Howeverduetotheseasonalvariationsin
theapplicationofirrigationsduringeachyeartheaverage
lengthofperiodsbetweenirrigationsforayearisless
importantthanthefrequencyofirrigationduringthe
warmerpartsoftheyear

IrrigationfrequencyduringthemonthsofJulyAugust
andSeptemberandpossiblyOctoberwillhavethe
greatesetbearingonmosquitoproductioninirrigated
pasturesDuringthesemonthsthegreatestnumbersof
Aedesspeciesofmosquitoeswillbeproducedinpastures
237Culexspeciesproductionmayalsoincrease
greatlyduringthisperiodifthefrequencyofirrigation
producesstandingwaterperiodsoftendaysorlonger3
Figure2showstherelationshipbetweenirrigationfre
quencyandtheproductionofspeciesofmosquitoes

Variationsintheapplicationofwatertothefieldwere
seldomrelatedtosoilmoistureconditionsandplantre



TABLE1StudyPastureIrrigationDatesNumberof
TimesWaterwasAppliedforeachIrriga
tionandNumberofDaysbetweenIrrigation
Cycles

Numberoftimes

Irrigation Date waterwasapplied
orrainStarted duringthisperiod

rainJanuary15
1 April5
2 April18

rainApril27
3 May4 1

4 May27 2
5 June14 1

6 June29July2 2

7 July19 1

8 July26 2
9 August12 1

10 August28 2
11 September17 1

12 October23 1

13 October30 1

rainNovember14

14 November17 1

1

2

Numberofdays
sincelast

irrigationstarted

0

13

16

23
18
15

20
7

17
16

20
36

7

17

quirementsRecordsofsoilmoisturechangestakenduring
1953showthatadequatemoisturewasgenerallypresent
inthesoiltopreventwiltingWaterwasnotoftenapplied
tothefieldlongbeforeitwasneededandinexcessof
requirementstoreplacedepletedmoisture

Irrigationefficiencywasestimatedtobebelowtypical
efficiencyforamediumloamsoiltypeSurfacerunoffand
evaporationlossesfromstandingwateraccountedfor
morethanfifteenpercentofthewaterappliedDeep
percolationatthelowerendofthefieldcausedwater
tablefluctuationsofseveralfeetandgaveevidencethat
lossesfromthisfactorwerealsohigh

Dependingupontherateofapplicationirrigation
waterrequiredfromseventofortyeighthourstoreach
theendofthechecksandtocoverthefieldTwospecific
typesofirrigationwereencounteredduringtheperiodsof
observationInthefirsttypeofirrigationwaterwas
appliedslowlyoveraperiodoffromtwelvetofortyeight
hourswiththegradualaccumulationofwateratthefoot
ofthefieldInthesecondtypeofirrigationlesswater
wasappliedduringthefirstfortyeighthoursbutthiswas
generallyfollowedbythereleaseofalargevolumeof
waterwhichaccumulatedrapidlyatthefootofthechecks
toadepthoffromsixtonineinchesinmostareasIna
fewcaseswaterwasappliedtothetopofchecksasitwas
spillingoverthefootofthechecks

Measurementsmadeoftheadvancingwaterfrontin
stripchecknumbersevenwithagradeof015feetper
100feetshowedthatduringatypicalirrigationperiod
watermoveddownthefieldattherateof90to100feet

perhourDuetodifferentialinfiltrationthefrontad
vancedatadecreasingrateuntilthewaterreachedthe
pondingareaofapproximatelythelast300feetAtthis
pointthefrontincreasedinspeedindicatingdecreasing
infiltrationanduseofwaterbythesoil
Infiltration

Cylinderinfiltrometerswereplacedinpondareasat
thetopofchecksandincattletrailsalongfencesTests
wereconductedinStations1561516andincheck
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18Figure1duringthreeirrigationperiodsThesoil
surfacewasnotdisturbedwhileplacingthecylindersin
positionandtheyweresunkintothesoiltoadepthofone
andonehalfinchesMeasurementsweremadebeginning
fortyeighthoursafterwaterhadsurroundedthecylinders
duringirrigationIrregularitiesininfiltrationratesduring
thefirstfortyeighthoursmadesuchresultsquestionable
andthereforethesevelocitiesarenotreportedThe
averagevelocitiesaresummarizedinTable2

TABLE2InfiltrationVelocityDeterminedatVarious
StationsinanIrrigatedStudyPasture48
HoursafterIrrigationWaterwasFirst
Applied

Station

Footofcheck PondNo1
PondNo5

PondNo6

Topofcheck Check21
Check23

Cattlepath Average3Stations

Threeperiodsofirrigation

AverageVelocity
cmday cmhr

114

127
089

231
254
538

0047
0053
0037
0096

0106
0224

Infiltrationvelocitiesarelowestinthepondingor
standingwaterareasandhighestinthecattlepathsThe
topsofstripchecksshowhigherratesthanthepondareas
Inallcasestherateofinfiltrationisverylowforsucha
soilThesignificantincreaseintheinfiltrationratein
thecattlepathcanpossiblybeattributedtothefactthat
thesoilwasdisturbedandwornbycattletraveloccurring
beforetheinstallationofthecylindersGeneralobserva
tionsindicatedthatwaterdidnotstandaslonginthe
checkalongthecentralfenceApathwornalongthis
fencebycattleshowedthatpossiblecompactioninthis
regionshouldhavedecreasedinfiltrationvelocities
SoilMoisture

Soilmoisturecontentwasmeasuredbyovendried
samplestakenfromdepthsofsixandtwelveinchesand
byelectricalresistanceblockslocatedthroughoutthefield
atsixandtwelveinchdepthsBY1to7Figure1

StandingwaterStations15and6Figure1show
thehighestsoilmoisturecontentinthefieldduringand
followinganirrigationOnlyintheseareasdidsoilrarely
approachsaturationandthisconditionlastedforonlya
veryshortperiodoftimeTheaveragefieldcapacitywas
estimatedtobeabout15percentSoilmoistureseldom
exceededfieldcapacityduringirrigationFromAugust
throughNovemberthesoilmoisturecontentatStation1
rangedfrom13to22percentAtBYStation3nearthe
topofacheckwherewaterdidnotstandsoilmoisture
rangedfrom5to17percentOtherstationsshowedsimilar
rangesbutwithsomevariationsdependinguponsoildif
ferencesandtheamountofwaterappliedtothearea
Sedimentation

Sedimenttransportedinthewaterduringirrigations
wasmeasuredbothinthemainlateralditchandinthe
stripchecksTwomethodsofmeasurementwereem
ployedThefirstmethodusedglassplatesthatwereplaced
atregularintervalsonthebottomofirrigatedchecksAs
soonastheplateswereexposedbyrecedingwaterthey
wereremovedandexaminedunderthemicroscopeDe
positsofsedimentsontheplatesshowedthepresenceof
particleswithaveragerangesinsizesfrom010to00011



mmorfromfinesiltstoclaysClumpingofclayparticles
wasnoted

Ahydrometerpipettewasusedtomeasuresediments
directlyinthefieldSamplesweretakenatvariousin
tervalsduringirrigationsbothintheditchandcheck
Ditchloadsrangedfrom45gramsto05gramsperliter
duringasingleirrigationSedimentsinirrigationwater
instripcheckstakeneighthoursafterwaterwasstarted
downthefieldshowedthatsedimentscouldrangefrom
03gramsto20gramsperliterthroughoutthestrip
checkwhentherewasnocattlemovingthroughthe
waterhoweverwithcattlemovinginthestripcheck
suspendedmaterialincreasedinamountslightlyand
rangedfrom03gramsto25gramsperliter
Soil MechanicalAnalysis

Mechanicalanalysisofthesoilwasaccomplishedby
drysievingandsedimentationSamplestakenfromvari
ouspartsofthefieldatthesurfaceandatdepthsofsix
andtwelveincheswereexaminedandnoappreciable
differencesinsiltorclaycontentwasnotedTable3
illustratestheresultsofthephysicalanalysisofthesoil
takenfromseveralstationsinthepasture

TABLE3PhysicalAnalysisofSoilsfromExperimental
PlotsIrrigatedStudyPastureFresno
California

Station

BY1

BY2

BY3

BY4

BY5

BY6

BY7

Depth MechanicalAnalysis

Inches Sand Silt Clay

Percent Percent Percent

surface 60 37 3
6 71 26 3

12 70 27 3
surface 76 20 4

6 61 35 4

12 60 35 5
surface 58 38 4

6 56 40 4

12 57 38 5

surface 58 38 4

6 60 36 4

12 62 34 4

surface 60 36 4

6 61 35 4

12 58 35 7
surface 60 36 4

6 61 35 4

12 58 35 7
surface 58 36 6
6 54 40 6

12 49 44 7

Themorphologyofthesoilunderlayingtheponding
areasatthelowerendofthefieldwereexaminedby
boringsandtheprofileobtainedshowsthataclaylayer
existsatadepthoffromeleventothirteenfeetBelow
theclaylayerthesoilwasfoundtobesaturatedwith
waterandthewatertableexistedatadepthofthirteen
andahalffeet

EVOLUTIONOFPONDAREAS
Method

Mapsandphotographsweremadeofthepastureat
thebeginningoftheirrigationseasonandatregularin
tervalsthroughouttheseasonduringtheyears19511952
and1953Percentagesofgrassesandcloverswereesti

46

matedfromyeartoyearinrandomareaswithinthepas
turewithemphasisonpondingregionsStandingwater
wasmeasureddailyforextentanddepthinselected
stations

Results

Figure1showstheextentofstandingwaterareasin
1953Stations156789and10wereselectedas
reliablepondingandmosquitosamplingareasduring
1951Stations15and6arelocatedwithinthepasture
stripcheckregionwhileStations789and10areponds
formedinthelateraldrainageditchfoundatthefootof
thepastureFigure2showsthevariationsinthedepthof
standingwateratStation1duringthethreecomparative
years

Asthepondingareaswithinthepastureproperchanged
inextentitwasnotedthatadditionalareaswithinthe

pasturewerebecomingreliablemosquitoproducingre
gionsBy1953additionalstationswereselectedforsam
plingandthesewerenumbers1112and14These
stationsrepresentedtheenlargementofmosquitopro
ducingareasthatwereinitiallyverysmallandseldom
producedadultsBy1953thethreeadditionalstations
wereproducingsignificantnumbersofadultswithevery
irrigation

Station1checksevenrepresentsanextremeexample
ofpondevolutionMeasurementsmadein1951showed
thatthisareahadextendedtoalengthof105feetbythe
endoftheseasonBytheendof1952thepondhad
lengthenedto345feetIn1953thesamepondhadex
tendedtoapproximately385feetandperhapshasreached
itsmaximumdevelopmentduetoincreasingfieldslope
Figure1ProfileCheckSevenThemaximumlimitsof
pondmeasurementwasdeterminedbytheamountof
waterremainingeighthoursafterthewaterwasturned
offattheheadoftheborderstripsPondsdidnotremain
attheirmaximumattainedlengthfromoneirrigation
seasontothenextAtthebeginningofeachyearthepond
areashadrecededfromthelengthrecordedattheendof
thepreviousyearDuringtheirrigationseasontherewas
anirregularincreaseinthelengthofthepondingarea
andthemaximumwasgenerallyattainedinAugustor
September

Twomainfactorsmayhaveinfluencedtheextentionof
thepondareaegdecreasinginfiltrationandthesettling
ofsoilinstandingwaterareasSurfacestructurebreak
downwhichsealstheopeningsordinarilyavailablefor
waterflow6thefillingofvoidspacesbyfinesediments
transportedinirrigationwater4andcompactiondue
tocattlegrazinginareasstillwetfromirrigationallcon
tributetothepondingproblemHoweveritshouldbe
pointedoutthatitisthepresenceofwaterstandingon
thesoilforextendedperiodsoftimewhichdirectlypro
ducesthesechangesoraggravatesthesituationChanging
bacterialactionintheunderlyingsoilshouldalsobe
mentionedsinceitwillalsoinfluencesoilstructureand

plantgrowth6Inpondingareasdecreasedaeration
willhaveanadverseeffectonsoilthroughchangingbac
terialaction6

SuccessionalchangesinplanttypeswerealsonotedIn
allcasespondingdestroyedmostplantspeciesexceptfor
DallisgrassIntheabsenceofDallisgrassaconsiderable
portionofthepondingareaswouldhavebeenwithout
vegetationbutthegrowthofDallisgrasswasgoodinthe
pondareasandrapidlyreplacedothergrasseslostThe
presenceofDallisgrassmaskedtheincreasingproblemof
soildeteriorationUndergrazingoccurredinmuchofthe
fieldandwasresponsibleforaportionoftheplantsuc



cessionMuchoftheDallisgrassformedseedheadsand
wasavoidedbythestock5

Themarginsofpondswereareasoffluctuatingwater
levelsInthisrespectthepondscouldnotbedefinedbya
specificboundaryInzonesoffluctuationthegradual
changeinplantspeciesrangedthroughthedestruction
oftheladinoandalfalfafirstthenthefescuesbrome
grassesandthenoccasionallytoacomplexofBermuda
grassandDallisgrasswhichwasfinallyreplacedbyastand
ofDallisgrassBorderridgescontinuedtosupportmix
turesofpasturegrassesdominatedbyBermudagrassun
lesstheyweresubmergedforextendedperiodsoftime
Thesubmergedridgesflattenedoutinmanyofthepond
ingareas

Withthedevelopmentofpondareasandwiththe
lengtheningofthesepondsfromyeartoyeartheamount
ofwateravailableformosquitoproductionincreased
Withtheincreaseinamountofwatertherewasalsoan
increaseinthelengthoftimethatwatercouldremainon
thepastureUnderthesecircumstancestherewasalsoa
successionalchangeinthespeciesofmosquitoesfoundin
thepasture

STANDINGWATERANDMOSQUITOPRODUCTION

IrrigatedpasturesintheCentralValleyofCalifornia
producethreemajorspeciesofmosquitoesAedesnigro
maculisLudlowAedesdorsalisMeigenandCulex
tarsalisCoquillettPreviousstudieshaveshownthatof
allspeciesproducedinpasturesAnigromaculisisthe
mostabundantmosquito27 Thesecondmost

abundantmosquitoisCtarsalisaprovenvectorofen
cephalitis3DependingupontemperatureAnigro
maculistakesfromthreetofourteendaysaverageseven
daysofstandingwatertoproduceadultsCulextarsalis
requiresfromseventofifteenplusdaysaverageten
daysofstandingwatertoproduceadultsalsodepending
upontemperatureSinceAnigromaculiseggshatchas
soonasirrigationwaterisplacedonthefieldandbecause
Ctarsaliseggscanpossiblyremainonthewaterforfrom
twotothreedaysbeforehatchingandbecausebothspecies
developatapproximatelythesamerateitcanbeseen
thatanincreaseinthedurationofstandingwaterbeyond
sixorsevendayswillincreasethenumbersofCtarsalis
thatcansuccessfullyemergeasadults

InmostareasinCaliforniaamajorityofthepasture
mosquitoesareproducedwithinthebordersofthepas
tureproperTailwaterseepageordrainsfrompastures
areseldommajorproducersofAedesspeciesofmos
quitoesalthoughthereareexceptionstothisruleunder
someconditionsCulexspeciesmayormaynotbepro
ducedingreaternumbersindrainsthaninthefieldde
pendinguponmanycircumstancesHoweverthepasture
propershouldnotbeunderestimatedasasubstantial
sourceofCulexspeciessinceithasbeenshownthatap
proximatelythirtypercentofacheckareacanstillbe
coveredwithwatersevendaysfollowinganirrigation7
Figure1showstherelativesizebetweenpondingareasin
drainditchesStations789and10andstripcheck
Stations15611and14Bytheseventhdaythe
standingwaterareashowninFigure1willbereduced
toonethirdorlessoftheareashowndependinguponthe
amountofwaterapplied

Figure2showstherelationshipbetweenirrigation
cyclesponddepthdurationofstandingwaterandthe
productionofmosquitoesinStation1forthreeconsecu

47

tiveirrigationseasonsIn1951withashorterdurationof
standingwaterandlessfrequentirrigationsfewerCulex
specieswereproducedthanduring1952and1953when
standingwaterconditionsweremorefavorabletosuch
productionTheyear1952showsthatatthisstationwater
seldomdriedupbetweenirrigationsandthisfavoredthe
continuousproductionofCulexspeciesDuring1953the
frequencyofwaterapplicationandtheamountsapplied
producedirrigationcyclesthatweregenerallyfollowed
byacompletedryingupofthepondareaHoweverthe
lengthoftimethatwaterremainedstandingatStation1
wasincreasedover1951andthisresultedinthesuccessful
emergenceofadultCulexspeciesduringamajorityofthe
irrigationcycles

Table4showstheresultofdailydippingsatStation1
duringcomparableperiodsfor19511952and1953At
thisstationaquaticmosquitoproductionreflectsthe
changingecologicalconditionsthatoccurredfromyear
toyearThisalsoindicatesoneoftheimportantvaluesof

TABLE4 AquaticStagesCollectedatStation1Irri
gatedStudyPastureandtheFrequencyand
NumberofIrrigationsduring19511952
1953

Species
AquaticStages

Aedessp
Culexsp

NumberofTimes

WaterwasApplied
DuringThisPeriod

Station1

June23July2 June25
Nov10 Oct17 Oct18

1951 1952 1953

Percent Percent Percent

81 37 67

19 63 33

AverageFrequencyof 141 84 106

IrrigationsinDays

10 13 11

Comparestothepeaksofwaterapplicationnotto
numberofirrigationsshowninfigure2

dippingrecordssincetheproofoftheimproperuseof
waterisgainedfromsuchanevaluationTable4also
showstherelationshipbetweenthefrequencyofirriga
tionandspeciescompositionAdultmosquitoproduction
thatresultedfromthesuccessionalchangesthattookplace
instandingwaterareasisshowninTable5Lighttrap
collectionsofadultmosquitoesshowthattheyearlyin
creaseinareacoveredwithstandingwaterwillresultin
anincreaseinthenumbersofCulextarsalisproduced

Asthestudypastureagedandaspondingareasin
creasedtheshallowextensionofstandingwaterinto
adjacentareasproducedconditionsfavorableforthe
survivalofpupaethatwerestrandedondampsoilas
waterrecededStrandingofpupaewillresultinthesuc
cessfulemergenceoflargenumbersofadultsfromsuch
areasEstimatesofthenumbersofadultsproducedin
pasturesbythismethodshowthatashighasfiftypercent
oftheAedesspeciesadultscanoriginatefromstranded
pupaeBecauseofthisfactormosquitoproductionin
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TABLE5DistributionofSpeciesDeterminedfromStudyPastureLightTrapCollections195119521953

Species

1951

27July25November
Number Percent

Aedessp 118085 96

Culexsp 4592 4

volvesareaswherewaterwillonlyremainlongenough
toproducelatefourthinstarlarvaeorpupae

SUMMARY

Aselectedirrigatedpasturewithasandyloamsoila
lowwatertableandotherconditionsforgoodsubsurface
drainagewasstudiedtodeterminetherelationshipbe
tweenchangingenvironmentalfactorsandmosquitopro
ductionDuringaperiodofthreeyears19511952and
1953measurementsweremadeofthesuccessfulphenom
enathatproducedgradualchangesinpasturegrasses
pondingareasandmosquitoproductionThisstudy
showedthatchangesoccurredthatresultedinthelength
eningofpondstoapproximatelythreetimestheiroriginal
lengththeformationofpondsinareasthatinitially
seldomheldwaterandunderfavorableconditionsthe
increasedproductionofmosquitoesCulextarsalisadults
wereproducedinincreasinglygreaternumbersduringthe
periodofstudyandthiswasattributedtotheincreased
areaanddurationofstandingwaterinthepasturePest
mosquitoesegAedesnigromaculisareabletosurvive
inincreasingnumbersaspupaeintheshallowextensions
ofthepondingareasduetostrandingondampsoilwhen
waterrecedes

CONCLUSIONS

Thegradualchangeofareaswithinpasturesfrom
smallpondingregionstomajorstandingwaterareaspre
sentsseveralseriousproblemsTothefarmeritrepesents
achangeincroptypeandalossoffeedItrepresentssoil
structuralchangesandloweredinfiltrationratesItrep
resentsinefficientuseofwaterandincreasingproblems
ofcontrollingwaterusedduringirrigationTomosquito
controlagenciestheenlargementofsuchareaspotentially
increasesthenumbersofpestandvectormosquitoespro
ducedduringtheirrigationseasonsandthisinturnin
creasestheseverityandcomplexityofthemosquitocontrol
program

Aworkingremedyforthethousandsofacresofirrigated
pasturepresentlyevolvingintomajorproblemsforfarmers
andpublichealthagenciesshouldberealisticallyachieved
Futureresearchbyqualifiedagenciesonthesubjectof
pasturedeteriorationandreclamationisseriouslyneeded
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1952

2July5November

Number Percent

1953

25June5November

Number Percent

42914 87 131490 94

6198 13 8294 6
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DrMarkosThenextpresentationisconcernedwith
theRiceFieldStudies

RICEFIELDSSTUDYREPORT
BLUEGREENALGAE APOSSIBLE
ANTIMOSQUITOMEASUREFOR

RICEFIELDS

RICHARDWGERHARDT
EntomologistCMCA

Thepossibilityofutilizingbluegreenalgaeasananti
mosquitomeasureinCaliforniaricefieldswasfirstput
forwardbyWilliamCPurdyduringthe years1919and
1920HefoundonericefieldintheNelsonCalifornia
areawhichshowedalmostnolarvalpopulationIncom
paringthisfieldwithothersofthesameareawhich pro
ducedmanymosquitoeshecametotheconclusionthat
aheavygrowthofbluegreenalgaewhich waspresentin
theNelsonfieldmayhavebeenresponsibleforthelack
ofaquaticmosquitostages

Thepossibledeterrenteffectsofbluegreenalgae on

mosquitolarvaeisalsodiscussedbyBradley1932While
noconclusionsweredrawnconcerningtheirpossible
larvicidalactiontheabsenceofmosquitolarvaeinwater
supportingtheseplantswasnoted

Severalspeciesofbluegreenalgaeareknowntopro
ducetoxinswhichmaybelethaleventolargeanimals
whenthewaterinwhichtheyaregrowingprofuselyis
ingestedIngramandPrescott1952

Itisfurtherknownthatsomespeciesofbluegreen
algaeexhibitgrowthinhibitingeffectsonotherorganisms
LefevreJakob Nisbet1951

WiththisinformationinmindtheNelsonCalifornia
areawasrevisitedbytheauthorTheconditionsdescribed
byPurdywerefoundtostillexistWhiletheparticular
speciesofalgaehadchangedovertheyearsthefieldsin
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CHARTI

Condition Test deadControl

algalgrowth larvae 24hours 24hours

Test22
Control14

Test14 1

9

Test32 32
Control31

declining
III latesummerTest22 22

growth Control22

liquor
IV stored Test18 0

4weeks Control10

Test12 12
Control125

theNelsonRichvalevicinitywerefoundtosupportlarge
amountsofbluegreenalgae
FIELDSURVEYOFTHENELSONRICHVALEAREA

Duringthericegrowingseasonsof1952and1953an
extensivefieldsurveywasundertakeninordertodeter
minethedistributionofbluegreenalgalspeciesandto
correlatewiththisdistributiontheabundanceofmosquito
larvaeinricefieldsTheareastudiedwasboundapproxi
matelybytheGrantRoadonthenorthUSHighway
99EontheeasttheRichvaleWestRoadonthesouth
andtheChicoButteCityHighwayonthewestinButte
CountyCalifornia

Atotalof55ricefieldswasexaminedfordominant

algaltypesandforthenumberofmosquitolarvaeatthe
timeoftheexaminationOfthisnumber46fieldswere
foundtosupportadominantgrowthofbluegreenalgae
Withoutexceptionmosquitolarvaewerevirtuallyabsent
inthesefieldsHoweverlarvaecouldbefoundabundantly
inseepagewaterassociatedwiththesefieldsFieldsfound
nottosupportlargeamountsofbluegreenalgaewere
foundtoproducemanymosquitolarvae
LABORATORYEXPERIMENTALWORKWITHBLUEGREEN
ALGAE

FieldcollectionsofbluegreenalgaeintheNelsonarea
weresubmittedtoDrFrancisDrouetChicagoMuseum
ofNaturalHistoryforidentificationThemostabundant
speciesofthatareaprovedtobeAnabaenavariabilis
Born FlabAnabaenaunisporaGardnandAulosira
implexaBorn FlabDrouet1953

OfthesespeciesAnabaenaunisporawaschosenfor
thelaboratoryworkfollowingsinceitoccurredmostcom
monlyinthefieldsstudied

AnattemptwasmadetocultureandmaintainAna
baenaunisporainunialgalcultureAmodifiedChu10
solutionwasusedasamediumforcultureGerloff
FitzgeraldandSkoog1950Afterasuitableperiodof
culturethealgalfilamentswereseparatedfromthe
nutrientsolutionbyfilteringthroughordinarycellulose
filterpaperThecultureliquorfiltratewasthentested
fortoxiceffectsbyintroducingmosquitolarvaeasout

0

0

2

0

1

deadTest deadControl0IodeadFinal
24hours

409 0

100 0

100 10

100 4

6

24hours dead

100hours

Test100
Control60

48hours

Test100
Control0

24hours
Test100
Control10

120hours

Test0
Control0

24hours

Test100
Control4

6o

linedinchartIControlsconsistedofalikenumberof

larvaeplacedinstockalgalculturesolutionorintap
waterInoneexperimentlarvaeweresubjectedtothe
presenceofwashedalgalfilaments

Theresultsoftheexperimentalworkareoutlinedin
chartI

Examinationofthechartpresentedrevealsthatthereis
sometoxicprinciplepresentasacomponentofthenutri
entsolutioninwhichthealgaewasgrownThefirst24
hourperiodfollowingtheseparationofthesolutionisthe
periodofitsgreatesteffectiveness

Theconditionofthealgalgrowthprecedingthetest
isevidentlyanimportantfactorInthoseexperiments
utilizingthealgalmediainwhichrapidandvigorous
growthhadtakenplacethelarvaediedquickly

ExperimentVbindicatesthatthephysicalpresence
ofthealgalfilamentsthemselvesdoesnotcontributeto
theeffectivenessofthelethalaction

FIELDEXPERIMENTSUSINGTRANSPLANTEDALGAE

Duringtheearlyspringof1953fourattemptswere
madetotransplantbluegreenalgaefromtheNelsonarea
toricefieldsneartheRiceFieldMosquitoEcologyProject
CenteratLincolnCalifornia

FourstudyplotswereusedTheywereportionsofrice
fieldsdesignatedbythenamesofthelandowners

JonesStudyPlotThealgawasintroducedinone
checkofthefieldbydistributingfivelitersoflaboratory
culturedalgaeonthesurfaceofthegroundtwodaysbe
forethecheckwasflooded

BoardmanStudyPlot1Thealgawasintroduced
bypouring5litersoflaboratoryculturedalgaeintothe
waterasitenteredthestudycheck

BoardmanStudyPlot2Thealgawasintroduced
bypouringapproximately30gallonsofnaturalwaterin
whichbluegreenalgaewereprofuselygrowingThese
wereobtainedintheNelsonCaliforniaarea

MooreStudyPlotThealgawasintroducedthrough
themediumofricestubblemowedandrakedfromthe

checkfloorofaNelsonfieldknowntohavesupporteda
dominantbluegreenalgalgrowththeprecedingseason



Thisstubblewasthenscatteredonthesurfaceofthe
MoorericefieldDuringcultivationofthefieldagood
amountoftheinoculumwasturnedunderthesoilsurface

OfthesefourmethodsthoseoftheBoardman2Plot
andtheMoorePlotweresuccessfulEvidentlytheinocu
lummustbemassiveinordertoinsureatransplant

Theresultsofthetransplantexperimentsareshown
onthegraphsofchartH

LarvalpopulationrecordswererecordedfortheDumas
1ricefieldandconstituteacontrolforcomparisonwith
thestudyplots

Ofthemethodstriedthemethodofutilizingtherice
stubblecutfromtheNelsonfieldprovedmosteffective

CO
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GENERALDISCUSSION ALGAEASMOSQUITOAGENTS
Thatcertainspeciesofbluegreenalgaemayconstitute

alimitingfactorinamosquitolarvalenvironmentis
evident

Theworkpresentedhereillustratestheirdeterrent
effectTheworkisnotwithoutsourcesoferrorContinued

investigationwillresolvesomeofthemInshortcontinued
investigationofthepracticalityofantimosquitomeasures
utilizingbluegreenalgaeisstronglyindicated

ThedepressionofthelarvalpopulationintheMoore
Plotwascoincidentwiththeascendanceofbluegreen
algaeForpurposesofthisstudythecauseeffectrelation
shipisassumedThiseffectiswellknowntobiologists
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Itisexemplifiedbyanconditionwhereinoneorganismis
incapableofexistinginthepresenceofanotherdominant
organismTherelationshipisordinarilytermedanti
biosis

Thuswemayhaveanantibioticformosquitoes
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INTRODUCTION

Duetothefactthatallofthepreviousinvestigators
hadtoceaseworkonthisembryologicalmosquitoproject
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becausetheyfinishedtheirworkattheCollegeofthe
Pacifictherehavebeenfourdifferentgroupsofpeople
workingatthisprojectThefirstgroupconsistedofMr
MarionWQuessenberryandMrDavidReedwhore
portedinJune1951Thesecondgroupwasmadeupof
MrGilbertJonesandMrDavidRobertswhoreported
inJuly1952Thethirdonetoworkonthisprojectwas
MrGilbertWhitewhoreportedduringthefallof1952
ThefourthgroupconsistedofMrEdwardChinand
MissJoanFranco

Ratherthanrecapitulatingtheentireworkofthe
previousinvestigatorsthepresentinvestigatorFranco
hasdecidedtocompileonlythosepartsoftheprevious
reportswhicharenecessarytorepeatinordertoillustrate
certainpointsinthisreport

Beforeanyexplanationordiscussionismadeconcern
ingtheembryologyofthemosquitoAedesnigromaculis
someintroductionisnecessary

FirstinthereportofJonesreportinJuly1952the
statementwasmadethat

theprospectsforthefutureareverygoodthelong
fighttoachieveaworkabletechniqueisnearlycom
pletealthoughcontinuedworkwillhavetobedone
withthetechniquewehaveTheL3017seriesis
anexcellentseriesINTHATTHECONDITIONS
OFDEVELOPMENTAREKNOWN

Nowtheseseriesofeggswerenotcheckedforfertility
NeitherJonesnorWhiteexperimentedwiththeseries
L3017becauseagoodtechniquewasholdingtheex
perimentationbackNofertilitywasknownuntilFranco
Summer1953experimentedMuchtothedisappoint
mentofthepresentinvestigatortheeggsofseriesL3017
wereinfertile

Withthisthoughtinmindthereadernowwillrealize
whythepresentinvestigatoriscompilingareportofthe
embryologyofAedesnigromaculiswithseriesofeggslaid
bydifferentfemalemosquitoesInspiteofthefactthat
theeggshavebeenlaidbydifferentmosquitoesandare
notaperfectseriesonemustrealizethateventhough
thedevelopmentmaydifferaccordingtohoursofthe
differenteggsalleggsmustundergothesamedevelop
mentnomatterwhatthelengthoftime

Veryoftenoneembryomaybemoreadvancedthan
anotherembryowhichisolderThereasonforthismay
betheconditionsinwhichtheembryodevelopedHigher
temperatureshastenthedevelopmentoftheembryo

Thereforetheagehoursoldoftheembryohasbeen
partlydisregardedandtheascendingdevelopmentofthe
embryohasbeenkeptinmindinstead

AMETHODOFCLEARINGEGGS
Itistheopinionofthepresentinvestigatorthatoneof

thebestagentsforremovingthechorionofmosquito
eggsisClorox5sodiumhypochloriteHoweverthe
presentinvestigatordoesnotagreewiththepreviousin
vestigatorsthat50and100Cloroxsolutionaregood
agentsforclearingeggsofanyageShefeelsthatafter
experimentingwith425eggsofdifferentagesthata
differentpercentageshouldbeusedwiththediffernt
agesoftheeggsBetterresultswereobtainedifaper
centageofCloroxquiteabitlowerthantheageofthe
eggwasusedForexampleifthechorionofa73hourold
eggisdesiredtoberemoved50CloroxisusedIfone
wantstoremovethechorionofaegg34hoursold25
Cloroxisusedfor27hours25Cloroxisusedfor20
hours10wouldbeaboutrightTheinvestigatorfound
thatifthepercentageoftheCloroxiskeptbelowtheage
oftheeggsbetterresultsareobtainedandthereisless



chanceoftheeggexplodingUsingthelowerpercentage
ofCloroxthanageofeggmethodismuchslowerthan
usingCloroxwithahigherpercentagethantheageof
theeggbutbetterresultsareobtained

Thedefinitetimelimitwhichanyoftheseeggsshould
beleftintheCloroxisnotknownbuttheyshouldbe
watchedunderamicroscopeconstantlywhiletheprocess
isgoingonAnapproximateestimateoftheaveragetime
theeggisleftinCloroxis15minutesSometimestheegg
remainslongerandclearsbutiftheeggremainslonger
than15minutestheeggusuallyexplodesOfcoursethis
meansthatonemustalwaysusealowerpercentageof
CloroxthanthehoursofeggsIfahigherpercentageof
CloroxisusedtheeggusuallyexplodesimmediatelyIf
averylowpercentageofCloroxisusedascomparedwith
thehoursofeggtheremovalofthechorionisprolonged
andtheeggusuallyexplodesafterthelonglengthoftime
ithasbeenintheClorox

Whenthechorioniscompletelyremovedtheactionof
theCloroxshouldbestoppedimmediatelywithdistilled
waterortapwateriftheformerisnotavailableThe
actionoftheCloroxisstoppedbydroppingthedistilled
waterinthedeepwellslidewheretheeggisinClorox
ThenthemixtureofCloroxanddistilledwaterisdrained

outwiththepipetteandtheeggiswashed3timesto
makecertainthatthereisnomoreCloroxintheslide

Thelastwashingwithdistilledwaterisalsoremovedand
replacedwith2formalinwhichkeepstheeggmore
stablethanifleftindistilledwaterTherehavebeenmany
caseswheretheeggswereclearedandleftindistilled
waterfordrawingorphotographingpurposesbutthe
eggexploded

NowafterallofthatbuildupaboutCloroxbeingagood
clearingagentawarningmustbegiventhatitisntvery
goodforveryyoungeggsVeryyoungeggscanbeclassi
fiedasbeingunder15hoursUpto15hours10Clorox
maybeusedwithfairlygoodresultsbutforyoungereggs
83aquaregiaisbetterthanClorox

Aquaregiaismadeof2partshydrochloricacidand
1partnitricacidaccordingtoDeCourseyandWebster
1952ThisisafairagentforclearingeggsItsonly
greatdisadvantageisthelengthoftimeittakesThe
biggestadvantageofaquaregiaisthatitisaverystable
agentforclearingthechorionoflowhoursAedesnigro
maculiseggsTheeggshavebeenleftintheaquaregia
for48hoursandstillwillnotexplode

THEEMBRYONICDEVELOPMENTOF

AEDESNIGROMACULISLudlow

FIGURE1WHOLEEGGANDCROSSSECTION
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TheeggoftheAedesnigromaculisis0546mmin
lengthItisfusiforminshapewithbothanteriorand
posteriorendspointedTheposteriorendismoreblunt
inappearancethantheanteriorendTheeggisblackin
colorasshowninFigure1TheAedesnigromaculisegg
hasthreemembranestheoutertransparentexochorion
theopaqueendochorionandthetransparentvitelline
membrane

Afewstatementsconcerningfertilizationandmatura
tionshouldbemadehereFertilizationissaidtotake

placeaftertheeggshellhasbeenformedDescending
fromtheovaryandpassingtheopeningofthesperma
thecalducttheovumreceivesspermsthroughthemicro
pyleThesespermshavebeendepositedbythemalein
thespermathecaUsuallywhenpolyspermytakesplace
theextraspermsdegenerateintheyolkSometimespoly
spermyistoogreatsothatitleadstopreventionoffurther
developmentoftheegg

Manytimeswhenthemosquitoeswerecapturedby
theinvestigatorsandfedthemosquitoeswouldnotlay
eggsoriftheydidtheeggswouldbeinfertileIthasbeen
notedbyDrJohnArnoldwhodidmorefieldworkthan
didthepresentinvestigatorthatmanymalemosquitoes
werepresentwherethefemalemosquitoeswerecollected
Ofcoursethisobservationdoesnotprovethatcopulation
hadtakenplacebutitisafairlygoodindicationthatit
hadAccordingtoJohannsenandButttheseauthors
seemtothinkthatifthedegreeofpolyspermyistoo
greatitmayleadtodisturbancesthanpreventfurther
developmentp29JohannsenandButt1941This
verythingmaybethecauseofsomanyinfertileeggsthat
theinvestigatorfoundorthesemaybefromspentfemales
inwhichthesupplyofspermsmaybegone

COMPOSITIONOFTHECHORION

Thechorionisnotchitinousbutcontainssulphurac
cordingtoJohannsenandButtandhasahighernitrogen
contentandTessresistanttoalkalinesThechorionis
formedbyfollicularcellsoftheovariolesWhenitisfirst
formeditissoftandplasticandthenitadjustsitselftothe
changingformofthedevelopingeggaccordingtoKor
schelt1887Thechoriondoesntalwaysformallover
theeggbutmaydevelopfirstattheposteriorendand
thencovertherestoftheegg

FIGURE2FEMALEB2HOURSOLDEMBRYO

NoticethenetlikepatternhexagonThisisthe
chorionpartlyremoved

Thisappearstobethemeetingofthespermpronucleus
andtheeggpronucleus

FIGURE3FEMALEA2523HOURSOLDEMBRYO
Maturationbeginsimmediatelyaftertheentranceof

thespermThetransformationoftheheadofthesperm



intoamalepronucleustakesplaceatthesametimeasthe
formationofthefemalepronucleusThecentrallyplaced
nucleusoftheeggissupposedtohethefertilization
nucleus

FIGHRE4FEMALEG3545HOURSOLD

Thenucleikeepdividinguntilthereisalargegroupof
nucleiinthemiddleoftheeggAllofthenucleimove
towardthesurfaceoftheeggandfinallyformaneven
layeroverthesurfaceThenucleiareburiedinthe
periplasm

ThenucleiarescatteredthroughouttheyolkThe
blastodermenclosestheyolkwhichlaterbreaksupinto
divisionswithanucleusinthecenterofeach

FIGURE5FEMALEG2523HOURSOLD

OnecellthicknessasshownhereisformedThe
outlineofcellsisformedbetweenthenucleiandthe

blastodermThenucleihavemigratedperipherally

FIGURE6FEMALEK395405HOURSOLD

Segmentationevidenthereforthefirsttime

FIGURE7FEMALEA2652HOURSOLD

Segmentationisevidentbytransversegrooveswhich
appearasshowninFigure7Thereisevidenceofarather
broadanteriorheadregionandanarrowposteriorportion
EarlystagesofdevelopmentasshowninFigure7show
thebodywithasmanyasninesegments
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FIGURE8FEMALEE8258575HOURS

Segmentationismuchmoredefiniteherethanbefore
Thereare10abdominalsegments1headsegmentand
1posteriorsegment

FIGURE9FEMALEJ5961HOURSOLD

Evidenceisseeninthis5961hourembryooffurther
segmentationAlthoughatfirstglancethisembryomay
appeartobelessdevelopedthanthepreviousfigureitis
notWhenfirstlookingatthisembryoitmayappearthat
thereareonlysevensegmentsplustheheadregionifone
iscountingonlythelightspacesinbetweenthedarker
segmentsHoweveruponcloserexaminationoftheem
bryoontheventralsideonewillnotethatthereare12
abdominalsegments1ratherlargerheadsegmentand1
largeposteriorsegment

FIGURE10FEMALEC4953HOURSVENTRALVIEW

Headthoraxabdomenandtailregionwelldifferenti
atedOneheadsegmentthreethoracicsegmentsseven
abdominalsegmentsandonetailsegment

Thelinedifferentiatingbetweentheheadandthorax
regionistheintersegmentallineTheimmediateregion
behindtheintersegmentallineistheprotthorax

FIGURE11FEMALEC98102HOURSOLDDORSAL
VIEW

Headregiondefinitethoracicregiondefinite8abdom
inalsegmentsandtailregion

AdvancementofLastembryonicdevelopmenthairtuft
withinthechorionoftheegg



FIGURE12FEMALEI11951205HOURSOLD
LATERALVIEW

HeadregiondevelopmentmoreadvancedNotethe
hairtuftsShorthairsinanteriorendmaydevelopinto
bristlesIntheventralmedianareamorelongerhairs
appearSevenabdominalsegmentsarevisible inthis

viewThreethoracicsegmentsarevisibledorsalsideon
closeexaminationshowsthreesegments

Morehairlikestructuresarevisibleventrallyinthe
anteriorportionofembryowithinthechorion

Onthedorsalregiontheeggbursterordorsalhatching
spineisvisible

FIGURE13FEMALEH895905HOURSOLD
LATERALVIEW
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Notewelldevelopedheadregioneggbursterventral
eyespotmedianandshorthairlikeantennaeante
riorlypresent

Moreadvancedindevelopmentisthethreesegmented
thoraxTherearesevenabdominalsegmentsandthe
numberofsegmentsintailregionnotavailable

Notethehairtuftdorsallyandfewlaterally

FIGURE14FEMALEI12451255HouRSOLD
LATERALVIEWUNDERVELOPED

Notetheeggbursterandtheheadwhichiswelldif
ferentiatedMouthpartsappeartobepresentHairtufts
ventrallyandafewanteriorlyThoraxhasthreesegments
Abdomenhassevensegmentsandthereisalargertail
segmentNoticetheseparatelayeraroundtheembryo
withintheouterlayer

Atthisagetheeggbursterappearstobebreakingthe
outerlayers

FIGURE15FEMALEG9951005HOURSOLD
LATERALVIEW

Noticethepointedanteriorregionandthelargerpost
eriorregionTheheadregionappearstobemuchrounder
inthisfigureandthereismorespacewithinthechorion
Notetheeggbursterandthehairtuftneartheeggburster
Whentheoutershellbreaksaroundtheembryoitbreaks
outlikeacapItisassumedthatthereasonthereismore
spacearoundtheheadregionistogivetheembryo more

roomtowiggleoutoftheeggshell
Thedorsalhairlikestructuresmaybeassumedtobe

antennaeTheeggshellappearstobebrokenventrallyin
partwheretheassumedantennaeappearNoreasonis
knownastowhythishappened

Noticetheeyespotwhichispresentatthisage
Thehairlikestructureswhichstartanteriorlyonthe

embryoandendtowardthelateralsideformsadefinite
fanlikepatternThishasbeennoticedalsoinother
drawings

Thethoraxismuchlargerbutlittleadvancementin
developmentisnoticed

Sevensegmentsappearintheabdominalregionand
theusuallyoneundifferentiatedsegmentappearsinthe
tailregion

FIGURE16FEMALEH895905HOURSOLD
LATERALVIEW

Inspiteofthefactthatthisembryoisyoungerand
appearssmallertheadvancementindevelopmentis
greaterThedifferenceliesinthefactthattheeggswere
laidbydifferentfemalesandtheconditionsoftheen
vironmentweredifferent

Againnoticethespacearoundtheheadregionandin
thispicturenoticealsothespacearoundthethoracicand
abdominalregionItisassumedthattheembryoisget
tingreadytoemerge

Noticetheeggbursterpiercingtheoutershell

Thehairtuftsappearagainanteriorlyandlaterally
inthesamedefinitepattern

Eightabdominalsegmentsarepresent



FIGURE17FEMALEG9951005HOURSOLD
LATERALVIEW

Inthisdrawingthemouthpartsintheheadregion
seemtobemoredefinitethanbefore

Theeggbursterappearsagaintobepiercingtheouter
shell

Thespaceallaroundthereadytoemergeembryois
present

ThethoraxregionismoreprominentSegmentationin
theabdominalregionisasusualsevensegmentsappear
visible

Thehairarrangementisintheusualdefinitecrossed
overpattern

FIGURE18FEMALEI12451255HOURSOLD
VENTRALVIEW

NotetheanteriorhairtuftsMouthpartsaremore
defiiniteEggbursterispresentanteriorlyneartheanterior
hairtuftsLateralhairtuftscrossventrallyThoraxwell
formedEightabdominalsegmentsarepresentNodefi
niteadvancementinthetailregionisnoted

FIGURE19FEMALEI12451255HOURSOLD
DORSALVIEW

NotemouthbrushanteriorlyHairtuftsarrangement
usuallyonlateralsidesarenotsoprominentinthispic
tureSomehairsarevisibleventrally

EggbursterpresentdorsallyEyespotispresent
Thoraxwelldifferentiatedfromheadregion

Sevenabdominalsegmentspresent

Inspiteoftheageoftheembryonogreatadvancement
indevelopmentseemstobemadeHowevertheusual
spacebetweentheembryoandthshellispresent
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FIGURE20FEMALEI12451255HOURSOLD
LATERALVIEW

Hereagaintheeggbursterispresentdorsallyandis
piercingtheoutershell

Notethemouthbrushestheeyespotthewelldiffer
entiatedmouthpartsthedefinitepatternofthelateral
hairtufts

Anewadvancementshowninthispictureisthede
velopmentofthethoraxThetergumordorsalplateis
seenalsoSevenabdominalsegmentsareagainseenhere

FIGURE21FEMALED ALATEEMBRYOLATERALVIEW

HeretheheadappearstobeoutoftheshellThehair
tuftsarelongerbothlaterallyandanteriorlyNotethe
eggbursterdorsallyEyespotpresentventrally

SevenabdominalsegmentsarepresentNoticeforthe
firsttimehairtuftsintheposteriorregionNotethatthe
bristlesareinaspiralpatternaroundthebodyofthe
embryowhentheembryoisinthechorion

LITERATURECITED

DeCourseyJohnDandWebsterAPAMethodofClearing
theChorionofAedessolicitousWalkerEggsand
PreliminaryObservationsonTheirEmbryonicDevel
opmentAnnEntSocAm454 625632
17Figs1952

JohannsenOskarAandButtFerdinandEmbryologyofIn
sectsandMyriapodsfirsteditionMcGrawHillBook
CompanyIncNewYork1941

MathesonRobertHandbookoftheMosquitoesofNorthAmer
icasecondeditionrevisedandamplifiedComstock
PublishingCompanyItacaNewYork1949

RossHerbertATextbookofEntomologyNewYorkJohn
WileyandSonsInc1952

DrMarkosThenextspeakerwillconsidermosquito
populationreportsasgivenbythedataoverthepast
seasonInspiteofthefactthatthisindividualrepresents
headquartersweareveryhappytohavehimassociated
withtheFieldStationIpresentMrEdLoomis

EVALUATIONOFMOSQUITOMEASUREMENT
METHODSINCALIFORNIA1953

EDMONDCLOOMISANDTHEODOREAARONS

TheCaliforniaMosquitoControlAssociationCulici
dologyCommitteeencouragedthecontinuationofin

1AssociateVectorControlSpecialistBureauofVectorControl
StateDepartmentofPublicHealth

2AssistantManagerAlamedaCountyMosquitoAbatement
District
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vestigationinthedevelopmentofmosquitopopulation
evaluationmethodsin1953Atthelastannualconference

itwaspointedoutthataneedexistedforstandardization
ofmethodsusedtomeasuremosquitoprevalencethrough
outtheStateAtthattimetheCommitteepresentedto
theAssociationastandardplanforpopulationmeasure
mentwhichincludedconsiderationofpreadultandadult
stagesInturntheStateHealthDepartmentadoptedthis
planinpartasabasisforentomologicalrequirements
underthe195354subventionprogram

Thirtysevenmosquitocontrolagenciesprincipally
thoseinvolvedintheStatesubventionprogrampartici
patedinthemosquitodensityevaluationprogramFig
ure1Twophaseswereconsideredinvolvingtheuseof
fourmethodsofmeasurement

IPreadultStages
ASubjectivelarvalreports

Twentyoneagenciesmaintainedlarvalcollection
dataobtainedfrompermanentinspectionstations
andorrandomsamplingsThiswasarequirement
underthesubventionprogramfor195354

Agenciesfavoringthismethodemphasizedthe
valueindeterminingthepopulationtrendsparticu
larlythatofCulextarsalisduringthelatespring
andearlysummermonths

IIAdultStage
ALighttraps

TheAmericanModellighttrapwasemployedby
nineteenagenciesUseofthismeasurementtech
niquewasrequiredunderthesubventionprogram
Criticismhasbeendirectedagainstrunningthetrap
from700amto700pmIthasbeensuggested
thatthetrapsshouldbesettooperateonehalfhour
beforesunsetandceaseoperatingonehalfhour
aftersunriseStandardtechniquesforprocessing
trapmaterialshouldalsobefollowedtoexpedite
recordingofdataandminimizemanhoursem
ployedincheckingtrapmaterialSeeappendix
foroperationandsamplingtechniques

Thenexttwomethodsofmeasuringadultpopu
lationswerenotrequiredbythesubventionpro
grambutrecommendationsweremadetoinitiate
orcontinueinvestigationsinordertoverifyorsup
porttheforementionedmethods

BArtificialrestingplacesARP
Amorerecenttermwhichmaybesubstitutedfor

NaturalRestingPlacesorStationsandrefersto
anymanmadeshelterwhichisnotlocatedforthe
solepurposeofattractingorcollectingmosquitoes
Twentyeightagenciesmaintainedvariousresting
placesinasmuchasthismethodwasinauguratedat
theonsetoftheircontrolprogramandcontinuityof
suchrecordsweredesired

CArtificialrestingunitsARU
Thistermdesignatesanymanmadeshelterwhich

islocatedforthesolepurposeofattractingandcol
lectingmosquitoesOnlythirteenagenciesinvesti
gatedthismethodofmeasurementThefollowing
valueshavebeenbroughtforthbythoseagencies
usingthismethod1Fiftypercentreductionin
timespentforinspectionofandprocessingofsta
tionsandspecimensrespectivelyincomparisonto
theartificialrestingplacemethod2reducesthe
errorofthehumanfactorincollecting3ofall

r
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mechanicalunitsdesignedtoattractandcollect
mosquitoestheARUisthecheapestandmost
easilyassembled4thisunitandmethodmaybe
usedinareasorlocationswhichdonotlendthem

selvestoothertypesofcollectingmethods

Amajorityofagenciestestedtheefficiencyofthe
Stonetypeofboxunitandresultswerenottoopromising
untilthebaffleboardwasremovedandtheboxplacedon
itssideonthegroundWiththeexceptionofoneagency
allreportedinconclusiveresultsbasedonlownumbersof
mosquitoescollectedTheoneexceptionshowedaclose
correlationofspeciespopulationtrendsimilartothat
obtainedfromARPinspectionInthisagencythe
ARUswereplacedinsidetheARPs

TwoagenciestestedtheoriginalLugtypeunitand
positiveresultswereobtainedonlybyoneagencyOnce
againtheARUswereplacedinsidetheARPsand
similarcountswereobtainedItwasfoundhowever
thattheheightatwhichtheunitswereplacedplayedan
importantpartinobtainingnumbersofmosquitoesthe
greatercatchresultingfromboxesplacedclosertothe
ground

OneagencytestedtheBellamycubicfootboxapart
fromARPsandfortheshorttimeexposedresultedin
almostpurecollectionsofCulextarsalisAlthoughthe
datahavenotbeencompletedthereissatisfactoryevi
denceoftheirefficiencyincollectionfromnatural
habitats

TheCaliforniaMosquitoControlAssociationRice
FieldProjectCenterinvestigatedfourtypesofboxunits
placedintwoareasAttheprojectCenterfourunits
LugStoneShermanandBellamyweretestedsideby
sideinsamplingthemosquitopopulationinthatarea
TheresultsaregraphicallyillustratedinPlate1Inbrief
theStoneandShermanunitsweresuperiorastonumber
ofmosquitoescapturedandonceagainuntiltheStone
typewasplacedonitssidethisunitdidnotattracta
significantnumberofmosquitoesAsforeaseofcollection
theBellamyandLugunitsweresuperior

ThisgroupalsotestedtheefficiencyoftheLugand
Stonetypeunitsdispersedthroughoutthericefieldsand
seepageareasThefinalresultsareyettobeanalyzedbut
preliminaryevidenceindicatesthesuperiorityoftheStone
typeinhighestnumbersofmosquitoesattractedbut
onlyafterthisunitwasplacedonitssideontheground
BothunitsappearedtoequallyattractAnophelesand
CulexspeciesInDrBellamyspastexperienceinKern
Countywiththecubicfootboxtherewasawidediffer
enceincountsfromboxesplacedrelativelyclosetogether
TherewasalsoawidevariationofresultsfromtheLug
andStoneunitsplacedclosetogetherinanyonevicinity
ofthericefieldsandseepageareas

TheBureauofVectorControlinvestigatedARUs
insideARPsthelatterallbeingchickenhousesselected
withinanuncontrolledareaThetypeofartificialunits
inthiscasewereordinarycardboardboxesofsimilarsize
andshapeandwhichmaybeobtainedfromanygrocery
storeTheseunitswerenailedtotheinsidewallsofthe
houseswiththeopenendfacingoutPreliminaryresults
indicatedapositivecorrelationofcountsfromtheseunits
alongwithcountsmadefromthechickenhousesaswell
Speciationalsoappearedtobethesamebetweensuch
counts

InconclusionthereisincreasingevidencethatARUs
dohavevalueincertainareasandincertainspecificloca
tionsJustwhattypeofunitmaybethebestisdifficultto



stateThislatterpartcanonlybeansweredbyfurther
testingwithinindividualareasOurobjectivewillthere
forebetocontinueimprovementofthestandardplanof
populationmeasurementwhichwillprovideareasonably
validcorrelationofmosquitonumbersinrelationtodi
seaseincidencepubliccomfortandeconomicdamage

DrMarkosThatconcludesthereportsoftheOpera
tionalInvestigations

MrGrantThankyouBasilMarkosforaveryin
structivepresentationItisverylateabouttimetogoto
lunchJustonerequestthatthenewlyelectedDirectors
andofficersmeetuphereinfrontUnlessthereareany
furtherannouncementswewilladjournuntil130

AREPORTONTHEPRESENTSTATUSOF

CONTROLOFMOSQUITOESOFPUBLIC
HEALTHCONCERNTOTHESTATEOF

CALIFORNIA

JANUARY1954

Preparedfor
THESTATEDEPARTMENTOFPUBLICHEALTH

By
ASUBCOMMITTEEOF

THEVECTORCONTROL
ADVISORYCOMMITTEE

FOREWORD

TheLegislatureoftheStateofCaliforniain1946in
extraordinarysessionenactedlegislationsubsequently
approvedbytheGovernorentitledAnacttoprovide
Stateassistanceoflocalagenciesforthecontrolofmos
quitoesandmakinganappropriationtherefortotake
effectimmediatelyChapter704Statutes1947

Thisactdirectedprimarilytowardpreventingthein
troductionandspreadofmosquitotransmittedexoticdis
easesintoCaliforniathroughreturningmilitarypersonnel
authorizedtheDepartmentofPublicHealthtoenter
intocooperativeagreementswithanylocaldistrictorother
publicagencyengagedintheworkofcontrollingmos
quitoesinsuchareasundersuchtermsconditionsand
specificationsastheStateBoardofPublicHealthmay
prescribe

Anappropriationintheamountof400000wasmade
availablefordirectassistancetothelocalcontrolagencies
onafundmatchingbasisSubventionformosquitocontrol
hassincebeenmadeavailableannually

SincetheinceptionofthisStateprogramonlyocca
sionallocalizedoutbreaksofmalariatraceabletomilitary
returneeshaveoccurredHoweverdespitetheexpansion
andprogressinmosquitocontrolsinceenactmentofthis
legislationmosquitoeshavebecomeincreasinglysignifi
cantasapublichealthandeconomicproblemtothe
peopleofCaliforniaThemostimportantfactorscon
tributingtothissituationhavebeen

1 Thedevelopmentofvastadditionalwaterre
sourceshasprovidedeachyearadditionalmos
quitosourceswhicharebyproductsofmansuse
ofwaterinagriculturalindustrialandcommu
nitydevelopmentsand
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2 TherapidpopulationgrowthoftheStateand
thetrendtowardsuburbanandruralresidential
lifehasresultedintheexposureofmorepeople
tomosquitoes

Thechangingpatternofagriculturewhichin
thepastdecadehasbroughtagreatexpansion
ofirrigatedcropswithoutadequateprovisionfor
thedisposalofwastewaterhasvastlyincreased
thesourcesofmosquitoesincludingthosewhich
transmitmalariaandencephalitis

4 MosquitoeshavedevelopedaresistancetoDDT
andrelatedchlorinatedhydrocarboninsecticides
Thishascausedthechemicalapproachtotheir
controltobecomemorecostlyandlessreliable

TheleveloffinancialsupporttotheStateDe
partmentofPublicHealthforacomplementary
programofoperationalinvestigationstosupport
andguidethelocalcontrolprograminthisspe
cializedfieldhasbeendisproportionatelylow
amountingtolessthantwopercentofthetotal
annualexpendituresforfieldoperations

Asaresultofthesefactorsthecostsofthemosquito
abatementeffortutilizingeventhebestavailableproced
uresstillexceedsthefeasiblelimitationsoflocalfinancing
Thatthepopulaceoftheareaiscognizantofthemerit
andtheneedsofthemosquitoabatementeffortisevi
dencedthroughtheconsiderablelocalfundsprovidedand
theinitiativeofthepeopleinformingnewmosquitoabate
mentdistrictsSince1945thenumberofagenciesper
formingmosquitocontrolhasincreasedfrom29to53
andtheareareceivingthebenefitsoforganizedmosquito
controlhasincreasedmorethansixtimesfromabout
4000toapproximately30000squaremilesseefrontis
pieceItissignificantthatcooperativeefforthasresulted
inthedirectionofspecialattentiontowardtheCentral
Valleythusaffordingincreasedprotectiontocitizens
fromallpartsoftheStateandtotouristsintheirtravels
alongtheextremelyimportanttransportationroutewhich
traversestheinteriorportionofCalifornia

Thestimulusandcoordinatinginfluencearisingfrom
theStatesfinancialassistanceprogramhavecontributed
significantlytotheadvancementofmosquitocontrolin
CaliforniaIthasbeenreflectednotonlyinthegreater
areabroughtintothecontrolprogrambutalsointhe
vitalaspectsofefficiencyThisaddedimpetushasbrought
forthasubstantialincreaseinthenumberofpersonspro
fessionallytrainedinmosquitocontrolandhasyieldeda
correspondingimprovementintheplanningequipment
andtechniquesofmosquitocontrolprocedureHowever
inspiteoftechnologicaladvancesandagreatlyintensified
andexpandedprogramintheStatemosquitobornedis
easescontinuetopresentagrowingthreattothepeople
asevidencedbytheoutbreaksofencephalitisandmalaria
in1952

3
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RECOMMENDATIONS

Onthebasisofareviewofthemosquitoproblemin
Californiathefollowingrecommendationsaremade

1 TheStateofCaliforniashouldcontinuetopro
videfinancialassistancetolocalmosquitocontrol
programsasaneffectivemeansofcoordinating
allavailableresourcestowardthemosquitotrans
mitteddiseasethreatTheStateshouldanticipate
thisasacontinuingneedatleastuntilthepopu



lationandtheagriculturalandindustrialgrowth
nowintransitionbecomestabilized

2 Alegislativepolicyshouldbeadoptedwhich
establishestheamountofsubventionformosquito
controlandthemethodofallocationUntilap
propriatelegislativestudydevelopssuchapolicy
thelevelofStateassistanceshouldbemaintained
atthepresentrateof700000peryear
Adequatefinancialprovisionshouldbemadefor
asoundinvestigationsprogramwhichwillobtain
thetechnicalinformationbasictothedevelop
mentofimprovedequipmentmethodsmaterials
andtechniquesformosquitoabatement

4 Epidemiologicalinvestigationsshouldbecon
tinuedandacceleratedtofurtherclarifyourun
derstandingofthemosquitobornediseasesand
therebyofferpossiblenewapproachestotheir
suppression
Iftheexpandingmosquitoproblemistobemet
waterresourcesplanningmusthereafterinclude
mosquitopreventionasanessentialelementand
tothatendtheremustbecoordinationofthe
effortsofallagenciesconcernedtherein

SCOPEOFTHEPROBLEM

TheprogramofmosquitocontrolinCaliforniawas
originallyundertakenfortheprimarypurposeofsatisfy
ingthedemandsofthepeopleforrelieffromattackby
mosquitoesWhilemalariawasasignificantproblemas
lateas1920itwasneverthelessasecondaryconsideration
Withtherecognitionofencephalitisasamosquitoborne
diseaseintheearly1930sandwiththechangesthathave
accompaniedtheStatesgrowthinthepast20yearsthe
basicconsiderationsforthedevelopmentofmosquito
controlprogramshavechangedtoinclude
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1 Controlofdiseasebearingmosquitoes
EncephalitisisprevalentintheCentralValley

onoccasionreachingseriousepidemicpropor
tionsItalsohasbeenknowntooccurinfrequently
outsidetheCentralValleyThemostrecentmajor
outbreakoccurredin1952whentherewere813
casesand52deathsSeetable1inappendix
ThecausativevirusesWesternandStLouis
typesaretransmittedtohumansbyCulextar
salisoneofthemostcommonmosquitoesinthe
State

TheWesternEquinevirusisalsotransmitted
tohorsesbythesamemosquitoCasesinhorses
usuallyoccuratthesameseasonasthoseinman
In1952therewere407horsecasesreportedfrom
44ofthecountiesoftheStateSeetable2in
appendix

Malariainrecentyearshasbeeninfrequently
reportedIn1952therewere35casestracedto
onelocaloutbreakatLakeVerainNevada

CountySporadiclocallytransmittedcaseshave
occurredelsewhereThisdiseaseistransmittedby
AnophelesfreeborniandAnophelespunctipennis
verycommonmosquitoesintheCentralValley
andtheSierraNevadafoothillsrespectivelyoc
curringelsewhereinthisStateinsignificantbut
smallernumbers

OtherdiseasesYellowfeverdengueandfilari
asisarenotregardedaslikelytobecomepublic
healthproblemsinCaliforniahoweverJapanese
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Bandothervirusencephalitidesremainapo
tentialthreattopublichealthinCaliforniaIf
introducedherefromothercountriesandnot
promptlyrecognizedandcontrolledthesediseases
couldbecomesignificantproblems

Controlofmosquitoescausinghumanannoy
ance

Whenpresentinlargenumbersinassociation
withhumanpopulationswhichconditionischar
acteristicofmanylocationsinCaliforniamos
quitoescausesevereannoyanceThisincludes
bothvectorandpestspeciesTheVectorControl
AdvisoryCommitteeoftheStateDepartmentof
PublicHealthisinaccordwithTheSurgeon
GeneraloftheUSPublicHealthServicewho
hasrecognizedtheimportanceofpestmosquitoes
inthesewords

Itisourconvictionthatthepestmosquitoes
shouldreceivemoreattentionfromhealthautho
ritiesthantheyhaveinthepastPublichealth
hasbecomesomethingmorethantheabsenceof
diseasePhysicalefficiencyandcomfortonwhich
mentalequanimitydependstoasubstantialde
greemaybeseriouslydisturbedbythecontinued
annoyanceofpestifeousmosquitoeswhichmay
ormaynothavediseasetransmittingpotential
ities

Economicaspects
Abatementofprevalentmosquitoesderives

beneficialeffectinvariousways
aByincreasingtheproductivityofcrops

andlivestock
bByimprovingtheefficiencyofindustrial

andfarmlabor
cByenablingtheuseandenjoymentof

theoutofdoorsinresidentialandresort
areas

Byincreasingrealtyandrentalvalues
Byreclamationofmarshlandstoagri
culturalindustrialandcommunityuses
and

Bybringingaboutconservationandbetter
useofwatertheStatesmostvital
resource

d
e

f

HistoricalandCurrentAsectsofStateFinancial
AssistancetoLocalAgencies

The29localagenciesconductingmosquitocontrol
priorto1945wereservinganareaof4600squaremiles
andweresupportedentirelybylocalfundsamountingto
363000

Infiscalyear194647thefirstfullyearofStateas
sistancefundsthenumberofagenciesincreasedto34
ofwhich20participatedinsubventiontheareabecame
11000squaremilesandthetotalofStateandlocal
appropriationreached130000000

Insubsequentyearstherehasbeenasteadyexpansion
intheorganizedefforttocontrolmosquitoesseeFig1
Forfiscalyear195354thereare53agenciesofwhich30
receivesubventionthetotalareahasincreasedtoalmost
30000squaremilesandthesumtotaloflocalandState
budgetsamountsto330418300Seetable4in
appendix

TheStatesubventionfordirectfinancialassistanceto
localagenciesincludedintheabovebudgetfigureshas



remainedconstantat400000peryearsincefiscalyear
194647exceptforfiscalyear195253whenthelocal
agenciesreceivedapproximately130000ofemergency
fundstohelpcombatanencephalitisoutbreakandfor
fiscalyear195354whenthesubventionwasincreasedby
300000throughlegislativeactionSeetable3in
appendix

COORDINATIONANDTECHNICALASSISTANCE

Administrationofthesubventionfundsforassisting
localagenciesiscarriedoutbytheStateDepartmentof
PublicHealthunderrulesassetforthintheStandards

andRecommendationsforLocalMosquitoControl
AgenciesadoptedasregulationsbytheCaliforniaState
BoardofPublicHealthApril81949andnowcontained
intheCaliforniaStateAdministrativeCodeTitle17
Coordinationoftheprogramandtechnicalassistanceto
thelocalagenciesisfurnishedbythetechnicalandad
ministrativestaffoftheBureauofVectorControl

BENEFITSOFTHESUBVENTIONPROGRAM

TheinterestsoftheStateofCaliforniahasbeenserved

bythissubventioninanumberofwaysasfollows
Toanappreciableextenttherequirementsforsubven

tionhavestimulatedtheoperatingagenciestoemploy
personnelbettertrainedprofessionallyfortheworktobe
donetoprocureandimproviseequipmentthatismore
adequatetodeviseoperatingplansthatofferpromise
ofmoreeffectiveresultsandtoinstitutemorecomplete
andefficientrecordkeepingprocedures

Someofthetangibleresultsare

IMPROVEDORGANIZATIONAlthoughthelocal
resourcesformosquitocontrolhavebeenin
creasedmateriallytheyarenotyetsufficientto
meetadequatelytheexistingorpotentialepidemic
emergencyneedsofmanyareaThelackof
overallplanningofwaterresourcesdevelopment
toincludeprovisionsforthecontrolofmosquitoes
hasbeenamajorfactorcontributingtothe
presentinabilityofthemosquitoabatementeffort
tokeepabreastofthegrowingproblem

2 MOSQUITOSUPPRESSIONMosquitoeshavebeen
temporarilysuppressedbychemicalinsecticides
whileincreasingattentionisbeinggiventolong
rangemethodsformosquitosourcereduction
throughtheapplicationofimprovedlandand
watermanagementmethods

TECHNICALDEVELOPMENTMosquitocontrol
agencieshaveparticipatedinstatewideinvesti
gationsformeasuringmoreaccuratelythemos
quitopopulationsmosquitobehaviorandmos
quitoinfectionwithdiseaseagentsasaguidefor
thecontroloerationstobeperformed

SUMMARY

Themosquitoproblemandthemosquitobornedisease
potentialofCaliforniaareincreasingasbyproductsof
therapiddevelopmentofthelandwateragricultural
industrialandcommunityresourcesoftheState

AreportonInvestigationoftheDiseaseBearingMosquito
HazardinCaliforniaJanuary1945
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Localmosquitocontrolagencieshavevastlyexpanded
theirprogramstomeettheincreasingneedsandhave
correspondinglyincreasedexpenditureoflocallyderived
publicfundsbutaconsiderablenumberarestillunable
tokeepabreastoftheincreasingproblemwithoutthe
assistanceofStateaid

TheStatesubventionprovidedisservingtheinterests
oftheStatebyencouragingtheexpansionoforganized
mosquitocontroltoareaswhereaneedexistsbypro
vidingacoordinatinginfluencetendingtoimprovethe
qualityoftheservicebeingperformedbysupplying
technicalinformationnecessarytotheefficientconduct
ofthishighlycomplexprogramandbyprovidingsub
stantialfinancialaidtolocalagenciesasasteptoward
obtainingadequatemosquitoabatement

Thetechnicaldifficultiesofprovidingadequatemos
quitocontrolareincreasingThereexistsanurgentneed
toprovideadditionalfacilitiesandpersonnelforconduct
inginvestigationsintoexistingproblemsforthepurpose
ofdevelopinggreatereffectivenessandeconomyinmos
quitoabatementoperations

Adequatefinancialsupportisessentialforlocalmos
quitocontrolagenciesandalsofortheStateDepartment
ofPublicHealthtoaccomplishtheprotectionofthe
peopleofCaliforniafrommosquitoesandmosquitotrans
mitteddiseasesSuchsupportshouldbecontinueduntil
thedevelopmentoftheStatesagriculturalandindustrial
resourcesshallhavebecomemorestabilizedandsolutions

oftheattendantproblemsshallhavebeenmorenearly
achieved

REFERENCES

Additionalfactualinformationrelatingtothecontrolof
mosquitoesandmosquitobornediseasesinCaliforniamaybe
obtainedfromthefollowingsources

1945AReportonInvestigationoftheDiseaseBearing
MosquitoHazardinCaliforniaSubmittedtothe
GovernorandtoTheFiftySixthSessionoftheCali
forniaLegislaturePursuanttoSenateConcurrentReso
lutionNo11bytheStateDepartmentofPublic
HealthJanuary1945CaliforniaStatePrinting
Office

1949StateofCaliforniaAdministrativeCodeTitle17
PublicHealthSubchapter3VectorControlSections
3000130051StandardsConcerningStateAidto
LocalMosquitoControlAgenciesCaliforniaState
PrintingOffice

1951 HealthandSafetyCodeStateofCaliforniaChapter5
MosquitoAbatementDistrictsChapter55Mos
quitoandGnatControlCaliforniaStatePrinting
Office

1951 MosquitoAbatementinCaliforniaBulletinNo
VC1issuedbytheStateofCaliforniaDepartment
ofPublicHealth

1953AResearchReportonEncephalitisinCalifornia
issuedbytheSubcommitteeonEncephalitisAssembly
PublicHealthCommitteeHR911953Regular
SessionCaliforniaStateLegislature

Additionaldetailedinformationrelatedtothematerial
presentedinthisreportmaybeobtainedfrom
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COUNTY

Alameda

Alpine
Amador
Butte
Calaveras

Colusa
ContraCosta
DelNorte
ElDorado
Fresno

Glenn
Humboldt

Imperial
Inyo
Kern

Kings
Lake
Lassen

LosAngeles
Madera

Marin

Mariposa
Mendocino
Merced
Modoc

Mono

Monterey
Napa
Nevada

Orange
Placer
Plumas
Riverside
Sacramento
SanBenito

SanBernardino

SanDiego
SanFrancisco

SanJoaquin
SanLuisObispo
SanMateo

SantaBarbara
SantaClara
SantaCruz
Shasta

Sierra

Siskiyou
Solano
Sonoma
Stanislaus

Sutter
Tehama

Trinity
Tulare
Tuolumne

Ventura
Yolo

Yuba

NotAllocated

TOTALCASES

APPENDIX TABLE1

CaliforniaStateDepartmentofPublicHealth
CASESOFHUMANENCEPHALITISREPORTEDINCALIFORNIA

ByYearofOnsetandCounty 19451953

1945 1946 1947 1948 1949 1950 1951

5 7 7 5 3 3 1

6 8
1

3 4

160 127

5
14

1 1

3 11 5
2 3 3
4 3 3 5
2 3 51 12

1

1 1
11 2

28 73 35

4 9 2

1 2 16 3
2 10 1
1 1 10 1

71 80 361 145

1

20 11
11 1

3 3

813 156

CasesNotAllocatedChargedtoCaliforniaPersonsWhoseInfectionsWereContractedOutside theStateorWhoWereTransientsandSourcesCouldNotBeGivenasAnyOneCounty
Revised11554

M27



CASESOFEQUINEENCEPHALOMYELITIS

Reportedto
CaliforniaStateDepartmentofAgriculture

ByCounty

19471953

COUNTY 1947

AIameda

Alpine
Amador
Butte

Calaveras

Colusa
ContraCosta 1

DelNorte
ElDorado
Fresno 24

Glenn 16

Humboldt 1

Imperial
Inyo
Kern 8

Kings 4

Lake
Lassen 2

LosAngeles
Madera 8

Marin

Mariposa
Mendocino
Merced
Modoc

FiscalYear

194647
194748
194849

194950

195051
195152
195253
195253
195354

APPENDIX COUNTY 1947194819491950195119521953

TABLE2

194819491950195119521953

1 2

1

11 4 13

2 1

4 5 6

5

17
5

Number
of

Agencies

20
19

19

24
24
28
29

30

1

3 13 3

8 13 4

2
8 45 14

1 16 5

4

3 4

2 1

2 9

1 3

1

5 2
5 4

10 6

1

15

2
5

2

18

1

3 12 2
1 4

2
27 4 1

9
6 33 1

4

2 2
1 3

1 19
10 1

Area

SquareMiles

8921
12846
12908
16507
16469
19160
19463

20392

2
1

13

1 4
5

65

Mono

Monterey
Napa
Nevada

Orange

Placer
Plumas

Riverside
Sacramento

SanBenito

SanBernardino

SanDiego
SanFrancisco

SanJoaquin
SanLuisObispo
SanMateo

SantaBarbara
SantaClara
SantaCruz
Shasta

Sierra

Siskiyou
Solano
Sonoma

Stanislaus

Sutter

Tehama

Trinity
Tulare

Tuolumne

Ventura
Yolo
Yuba

TOTALCASES

APPENDIX

TABLE3

SUMMARYOFDATARELATIVETOMOSQUITOCONTROLAGENCIES
RECEIVINGSTATEAIDFUNDS

FY194647throughFY195354

Local
Funds

78933049
90230204
99137757
116031292
125686839
155840000
173101600

193155459

TOTALS 1032116200

1EmergencyCulextarsaliscontrolfundsallocatedtolocalagenciesfromtotal
combatencephalitisoutbreak

2

2
19 5

1

4

2

18 3

5

5
19

1 1
1

8 2

1

1

1

7
21 1 17

2 8

State
Funds

39571898
37882337
32608338
40000000
40000000
40000000
40000000
123546201
70000000

1

4

4

3
2

3
1

1

3 1 4
4 34 3 3

1

5 7 8 25
3 1 1 16

2
3 1 3 1

1 4 2 1 1

10 20 9

4 7
5

1 4

8 30

2 3

2 1 11

5 13

218 70 268203

2 2

3
16

8

4

5 7

3 20
2 10

1 5

1

2
5

3

1

1

1

2

4

2
24

1

11 1

7 3

3

4
17 1

4 1 5

4

5 3 22 1

2 3

2
1 1 3

6 4 4 3

96407 24
11554

M27

Total
Funds

118504947
128112541
131746095
156031292
165686839
195840000
213101600
123546201
263155459

352417193 1384533393

of250000emergencyfundsappropriatedto
11554
M27



AGENCY

AlamedaCountyMAD
BallonaCreekMAD

ButteCountyMAD
CarpinteriaPAD13
ClearCreekMAD

CoachellaValleyMAD
CoalingaHuronMAD
ComptonCreekMAD3
ConsolidatedMAD

ContraCosta1MAD3
CorcoranMAD

CorningMAD
DelanoMAD
DeltaMAD

DiabloValleyMAD
DurhamMAD

EastSideMAD

EurekaPAD14
FresnoMAD

InyoCountyHD24
KernMAD

KingsMAD
LakeCountyMAD
LongBeachCityHD24
LosAngelesCityHD2
LosMolinosMAD

MaderaCountyMAD
MarinCountyMAD
MataderoMAD

MercedCountyMAD
MtVernonInactive
NapaCountyMAD
NoSalinasValleyMAD
NoSanJoaquinCoMAD
OrangeCountyMAD
OrovilleMAD3
PineGroveMAD

RiversideCityHD24
SacramentoYoloCoMAD
SanBernardinoCoHD2

SanDiegoCountyHD2
SanJoseCityHD24
SanMateoCoMAD
SantaClaraCoHD2
ShastaMAD

SheridanMADInactive
SolanoCountyMAD
SoutheastMAD3
SoSonomaCoMAD3
SutterYubaMAD

TulareMAD
TurlockMAD

WestSideMAD3

1PestAbatementDistrict
2LocalHealthDepartment
3195253Figures
4FiguresnotyetAvailable

66

APPENDIX

TABLE4

CALIFORNIAMOSQUITOABATEMENTAGENCIES
FiscalInformationFY195354

Area
SqMi

Population
1953Est

445 755000
26 150000

1612 65500
10 3800
30 4500

2084 35000
900 12558

25 40000
1048 130000
471 135000

90 12000
75 3500

350 15000
705 80000
136 12300
64 2000

520 92000

337 250000

972 150000
185 25000

1256 14000

4542050000
284 3000
650 35000
181 101000
65 75000

1995 76000

787 52000
500 65000
191 35000
777 225000

13 12500
206 1900

2013 400000
100 355000
400 700000

144 210000
1240 270000

58 25000

9i1 120000
170 400000
196 17000
722 60000
562 54000
966 75000

1214 28000

Assessed
Valuation

827439445
139200250
76218655
7279471
4950000
58080520
168091370
41402230
114436925
195000000
10497790
6425914
25200000
78936740
11540790
4055210
79531580

194586270

307837515
29784720
22000000

2971452080
2977840
46657295
84673510
113903500
73061040

47548780
104000000
58032570
463818200
6222761
2890000

403786834
344633200
520000000

310000000
373294840
17400000

114296415
406000000
11554700
64000000
50544155
64451475
163865175

TaxRate Local State
Per100 Budget Subsidy

013 123669
0124 17500
15 105544

2600
20 8910
15 77571
02 32227
0154 6000
15 153210
028 43000
15 12104
15 7068
15 34980
15 100644
15 10700
15 6525
12 97905

0575

08
15

07

255
15

04

022
15

03

10

086

012

11
40

05

0i7

18

03
0183

08

15

14
19

05

95104

202108
39280
10188

32379
7009
59500
34000
36000
115000

19561
140535
39100
79224
12000
9423

202100
3784
22129

51000
27825
26620

40470
63000
12173
99326
56487
91800
80000

123669
17500

56200 161744
2600

5100 14010
19300 96871

32227
6000

45700 198910
43000

9000 21104
7000 14068
16700 51680
36500 137144
7000 17700
5100 11625
23500 121405

26300

31000
13300
9800

15500
7006
35100

70000

19561
11360 151895
11800 50900

79224
12000

8500 17923

45700 247800
3784

14000 36129

51000
23000 51125
9000 35620

12100

52700
25100
44400

Total CostPerCost
Budget SqMiPerCap

121404

233108
52580
19988

52570
63000
12173

152026
81597
136200
80000

278
673
100

260
467

46

36

240
190

91

234
188

148

195

130

182
234

360

240
284

16

16

12
247
68
311

277
257
15

153

32

176
402
345

171
144

581

132

49

155

210
143

47879 106 02

14015 49 467
94600 146 270
34000 188 34

36000 554 48

185000 93 243

25
304

266
102

923
87

38

234
145
35

96
943

123 62
38 01

90 05

354 24
41 19

614 142

58

371

62
211

145

141

66

444
16

72
253

151

182
286

January1954
M27
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CLEARCRQRLATOIA

LAIDCONAD

MADDRACONAD

aloeMAD

CORCORANMAD

NAPACOMAD

SURMAMOSQUITOAND
RODENTCONTROLDEPT

SOLANOCOMAD

CORMCOSTACO

CORIIIOMAD

MAD

ALAMNOACOMAD
SANRATIO008101
IMALCOMMADr

011onCITYRMLTRDYPT
IEANACLEAACOMALTADIPTI

SIAKAMAD

001LI104801101MAD

PIEROranNAD

00TILLI110

8000TUBAMAD

SNDNIDAIMAD

NESTMIDIMAD

MTMI810

CARPINTERIAPr8ABATt8IDTDIET

SACRAANTOC04010COMAD

LOSANONL06CITYHUMDEPT

00110LI138TIDMAD

DICTAMAD

INTOCOIRILTRDIP

OCUTERASTLLD1
SANRIINLA101DCOREIMDWI

RIVERSIDECITYREAMMT

MAMMAACMMADIDALICIACRIEEMAD

LONGBEACHCITYREALTRDQlF

ORANGECOM101

MOSQUITOLSAT22222AORICIIS

SAA03000COITALIADWI

IMCALIPOIIIA

1957

DIMES
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FOURTHSESSION

THURSDAYDECEMBER31953130PM
CLAREMONTHOTELOAKLAND

MrGrantFirstontheprogramforthisafternoonwill
bepanelpresentationsoftheRegionalreportsIwillcall
onSacramentoValleyfirstandturnthemeetingover
toGeorgeUmbergeroftheSacramentoYoloCounty
MosquitoAbatementDistrict

EditorsNoteMrUmbergerprojectedslidesshowingthe
boothsponsoredbytheCaliforniaMosquitoControlAssociation
attheCaliforniaStateFairinSeptemberandthemedalit
receivedHethenpresentedbytitlethefollowingreportsfrom
theSacramentoValleyregionexceptthatMrBollerudsreport
waspresentedinperson

MOSQUITOSOURCEREDUCTIONINRIVER
ANDSTREAMOVERFLOWAREASINTHE

SHASTAMOSQUITOABATEMENTDISTRICT

JDWILLISMANAGER
ShastaMosquitoAbatementDistrict
POBox331ReddingCalifornia

Manyoftheproblemsinregardtosourcereductionin
theShastaMosquitoAbatementDistrictareinoverflow
areasalongtheSacramentoRiverandsmallertributary
streamsthroughouttheDistrictTheregulationofwater
fromtheShastaDamisfarfrombeinganidealmosquito
controlsituationMorewaterisreleasedduringthesum
mermonthincreasingourlarvicidingprograminover
flowandlowseepageareasmanyofthembeingacon
siderabledistancefromtheriveritselfDuringthewinter
monthswaterissometimesreleasedinenormousquanti
tiescausingfloodlikeconditionswhichmaytakesome
continualsourcereductionworknecessaryinthefuture
Thiswasbroughttousveryplainlyduringthewinterof
195253whensomewherebetween70000and80000
secondfeetofwaterwerereleased

Inthefutureyearswhentheirrigationneedsinthe
valleysbecomegreaterandmorewaterisneededthere
maybe18000to20000secondfeetorevenmorereleased
duringthesummermonthsinsteadofthepresent13000
to14000secondfeetForeseeingthisincreaseinflowis
oneofthereasonswhichmakesnecessarysometypeof
definitesourcereductionprogram

Duringthepastfiveyearswehavebeenattemptingto
startapermanentsourcereductionprogramwhereit
willdothemostgoodforourdistrictInallphasesofour
plannedsourcereductionprogramwearetryingtoelim
inateorreducetheextentofwaterinwhichmosquitoes
developItisindeedunfortunatethatamosquitoabate
mentdistrictsuchasoursformedin1920wasnotable
toforeseethefuturesothatmuchofthepresentsource
reductionworkwouldnotnowbenecessary

Informeryearswehaveattemptedtodosomeofthis
workbycontractbutthisprovedtobeveryexpensive
sincetheDistricteventuallypaidmostofthecostofthe
workWealsodecidedthatwhilewedidnotwantto

competewithanyprivateheavyequipmentoperatorsin
ourareaverylittleifanyoftheworkwearedoinginour
programwouldeverbedonebyprivateindividualsWith
thisinmindwepurchasedaD4Caterpillartractorwith
accessoriesthispastspringandwehavestartedonour
ownsourcereductionprogram

Wehavefourreasonsforstartingoursourcereduction
programinoverflowareasThefirsthasbeenexplained
aboveinregardtotheincreaseinflowoftheriver
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Secondprobablytheeasiestpartofasourcereduction
programwillbetheeliminationbyfillingofcostlybreed
ingareasmanyofthemcosting2550oreven100
peryeartocontrolforthepast20to30yearsInyears
pastithasbeennecessarytodoagreatdealofmainte
nanceworkinthesebreedingareassothattheoperator
couldgetinforinspectionsandtreatmentwherenecessary
duringthelarvicidingseasonBythiswemeanthatin
manycasesmaintenanceworksuchasburningbrushing
andinthepastfewyearstheuseof24Dsweremuch
morecostlythantheactuallarvicidingprogram

Thirdsourcereductionwillallowusmoretimefor
workinourirrigatedpasturesandurbanareasduringthe
larvicidingseason

Fourthitwilleventuallycutdownthecostofoperation
tothetaxpayerTaxesareonethingwhichpeopleseem
tobeveryinterestedinthesedays

Wehaveplannedoursourcereductionprogramona
longrangebasisAssoonaswehavecompletedasmuch
workaswecandointheoverflowareasitisplannedto
doasmuchsourcereductionworkonranchesandelse

whereasthepropertyownersarewillingtopayfor

SOURCEELIMINATIONINANOLDER
DISTRICT

ByWILLIAMBOLLERUDMANAGER
DurhamMosquitoAbatementDistrict

Perhapsthebestwaytocoverthistopicisbywayof
anhistoricalsketch

DurhamMosquitoAbatementDistrictwasestablished
in1918withanareaof64squaremilesTheymadethem
smallinthosedaysthinkingtocatchonlythehotspots
AndlettherebenomistaketheDurhamAreawasahot
spotItwasoneoftheplacesprospectivesettlerswere
warnedagainstBroadandunqualifiedstatementsabout
cloudsofmosquitoeshidingthesunwerenofacetious
gagIfyouhadnthadmalariayouwerearankoutsider
andsuspectIfyouhadnthadmalariathreetimesyou
werenotadmittedtotheinnercircle

RiceculturewasstillinitsinfancyButasanoppor
tunitycropgrownonlandunfitforanythingelseitwas
alreadyamajormosquitosourceThedisposalofits
surpluswaterwashaphazardunplannedandunpre
dictableFullrecognitionhadnotbeengiventothe
principlethatwaterrunsdownhill

Everyoneofournaturaldrainagecourseswasbefouled
withbadthingshumpsandhollowssandbarspockets
tulepatchesbuttonwillowsbeaverdamsfallentrees
deadlivestockandsoonandsoonandsoon

Itmustbeborneinmindthatatthistimetherewere

buttwoweaponsdrainageandstoveoilIttook30
gallonsofstoveoiltolarvicideoneacreofwatersurface

Wehadnoplanesorjeepsnorpowersprayersnor
Tifas

WehadnoDDTorToxapheneorwettablepowderor
emulsibleconcentratesWehadnocollectingstationsnor
adulticidingnorresidualsprayingnorvectorcontrolspe
cialistsWehadnoregionalconferencenorstateconfer
encenorstatesubventionnorstateauditorsOuroutlook

wasstuffyindeed
ButwehadadrainageprogramWithabudgetof

1200onemanamodelTpickupandahalfdozen
handtoolswestrodeforthtoconquertheworldWe
hackedandpeckedatourdrainagecoursesCuttinghere



andfillingthereandbrushingsomewhereelseSlowwork
Itwouldtakeamilleniumtoaccomplishanything

ThencamethemilleniumTheThirtiesThedepress
ingThirtiesWiththemcametheSERAtheWPA
thePWAandallmannerofworkreliefdesignedto
aidandassistworthyandneedybretherenOuroneman
staffsuddenlyfoundhimselfincommandofcrewslarge
crewsHungryandshiveringtheywerebutwithstout
heartsandwillinghandsTheseWPAworkersmustnot
beconfoundedwiththepoorbuthonestwinosorGeorge
Umbergersrecruitsfromthecountyjail

Withthesecrewsandsomemachinerywhichwebor
rowedfromthecountyhighwaydepartmentwewhipped
ourdrainsintosuchshapethatalloursurpluswater
wounditsmerrywaytoSanFranciscoBayandeverybody
livedhappilyeverafterThedrainageproblemwas
licked almostThericegrowersbegantolearnbetter
howtomanagewaterWeputGambusiaintheirmore
permanentpoolssuchasborrowpitsorslowmoving
drainsThelivestockmenbegantolearnthatasquirtof
stoveoilinapasturepoolwouldntkilltheircattleThings
begantoshapeup

Thenadvancingcivilizationcaughtupwithusand
knockedusintoacockedhat

Advancingcivilizationbroughtusseptictanksand
cesspoolstoreplacethebenightedprivy

Advancingcivilizationbroughtuspermanentpasture
withitsmultitudeofheadaches

Advancingcivilizationbroughtusthemodernfarm
dairylayoutthatusesoceansofwaterwhichiscarefully
drainedonlyfarenoughtoappeasethedairyinspector
Fromthereonitisourbaby

Westillhaveuntoldacresofirrigatedpasturesleveled
withatumblebugandFordson

Westillhavefarmerswhoirrigatepastureastheywould
rice

Westillhavedairydrainswhichdontdrain
Westillhavebustedoutseptictanks
FifteenthousandyearsagotheancientHebrewsand

kindredOrientalslearnedtoputwaterontheiraridfields
After15000yearsadvancingcivilizationhasnotyet
taughttheagriculturalgentrytheimportanceofdraining
thesefieldsThereforedonotexpecttoomuchofusin
ourbrief35years

THEINCREASEOFCULEXTARSALISINTHE
SACRAMENTOVALLEY

ByLLHALLASSISTANTENTOMOLOGIST
ButteCountyMosquitoAbatementDistrict

Duringthespringof1952therewasnotedthroughout
theStateanincreaseinCulextarsalisourmainvectorof
encephalitisThesouthernpartoftheStateparticularly
theSanJoaquinValleyhadanalarmingbuildupof
thisspecieswhilethenorthernareathroughtheSacra
mentoValleyexperiencedanincreasenotnearlyso
pronounced

Inthesummerof1952Culextarsalisbeganmovinginto
areasandbreedingsitesoftheSacramentoValleywhere
theywerepreviouslyfoundonlyinsmallnumbersSev
eralplacessuchaspasturepondswheretarsalishadpre
viouslybeenfoundoccasionallybecameheavilyinfested
andonlytheextensivecontrolthroughthisperiodofthe
emergencyencephalitisprogrampreventedthemfrom
becomingamajorproblem
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Inthespringof1953therewasnoearlyindicationof
aCulextarsalisincreasealthoughrecordsindicatedscat
teredbreedinginfairnumbersinlateMarchandearly
AprilAstheseasonprogressedCulextarsalisbecame
moreandmoreevidentinfieldcollectionsandobserva
tionsbytrainedpersonnelshowedthatbythemiddleof
JunetheywereincreasingatanalarmingrateThis
breedingcontinuedinalmostalllikelywaterandin
someinstancesinsourcesnotconducivetotheirspecies
suchaspollutedloggingponds

Pastureswhichinpreviousyearshadproducedfew
Culextarsaliswerereadilyreinfestedwiththemfollowing
thenormalsprayingforAedeslarvaethisrequiringa
secondlarvicidingtopreventtheemergenceoftarsalis
adultsAttimesthetarsalislarvalconcentrationproduced
bythisreinfestationwouldoutnumberthatofthepre
cedingAedesspecies

Inafewinstanceswherea3percentdieldrinemulsion
containing2percentlethanebyvolumewasusedatthe
rateof4gallonsperacrebyplanetocontroltheAedes
andCulextarsalislarvaeinfestedpondswithinthefield
itwasfoundthattherewasanexcellentcontrolonAedes

withoutanyapparentreductionofCulextarsalisThis
failuretocontrolCtarsalisrequiredaresprayingwithan
oilbase5perceptDDTinsecticidecontaining2percent
lethanebyvolumewithaspreaderattherateof1gallon
peracretocompletethejob

Entomologicalsamplingsduringtheyearsof1952and
1953indicatedtheincreaseinCulextarsalisoverother

yearswithamuchhigherincreaseduringthelateryear
Lighttrapsduring1953collectedmanymoretarsalis
trapfortrapAdultcollectingstationsshowadecided
increasewithadefinitejumpbeginningwithJune1953
PeriodicricefieldinspectionsrevealedCulextarsalislar
vaeingreaternumbersinacomparisonwithAnopheles
freebornilarvaethaninpreviousyearsTheyalsocon
tinuedtobeaboutasnumerousasfreeborniduringthefall
ricefielddrainingperiod

Thegeneralpictureresultingfromthedataandob
servationsofthetechnicalpersonnelthroughoutthe
SacramentoValleyforthepasttwoseasonsindicatesthat
tarsalishasmovedinandpresentsacontinuedproblem
forthefuturePasturesarerequiringmoreworkontar
salisandtheymaybecomeaprobleminthericefields
duringthefallcomparabletothatofAnophelesfreeborni

THERICEFIELDMOSQUITOPROBLEM

HERBERTPHERMSENTOMOLOGIST
SutterYubaMosquitoAbatementDistrict

Ricefieldseitherdirectlyorindirectlycancausemos
quitotroublefromthetimetheyarefloodedinlateApril
orMayuntilthefallharvestButalotifnotmostofthis
Ibelieveisunnecessaryandcanbeavoidedwithout
affectingriceproduction

Howeverricecantbeblamedforallthemosquito
troublesinanareaSomepeoplepointvaguelyinthe
directionofaricefieldseveralmilesawayastheirmos
quitosourcewhenactuallytheyareraisingmosquitoesin
theirownbackyardButinsomeareasricemaybere
sponsibleforallthemosquitoes

Tocontrolmosquitoesaroundricefieldsisanexpensive
jobandtakesalotoftimeInadditionthesourcesare
oftenhiddenbyheavyweedgrowthdifficulttofindand
spray



Riceacreagehasdoubledinthelast10yearsandis
412000acresnowRicedirectlyorindirectlyproduces
thetwovectormosquitoes Anophelesfreeborniand
CulextarsalisaswellasAedesnigromaculisandseveral
otherspeciesRiceisoftengrownveryneartopopulated
areasInotherwordswehavemorewaternowanin
creasedmosquitoanddiseasepotentialandalsothetax
payersdemandfewermosquitoesWeknowwecantdo
itwithchemicalsaloneorevendrainagealonethatit
hastobeacombinationoftheseandwemustinaddition
developaprogramthatwillrecommendpracticesin
growingricepracticalandeconomicaltothegrower

Suchpracticesaspouringwateroutofafieldwithout
providingadrainofanysortordrainingintosomein
accessiblerailroadborrowpitcertainlyaggravatethe
mosquitosituationWithnodrainwateroftenspreads
aroundtheborderofafieldorfloodsanadjacentfield

Seepageisoneofthemostimportantproblemsaround
aricefieldWaterleaksthroughthebordersandfillsthe
narrowditchlikeborrowpitswheredirtwasgougedout
forthebordersSomefieldsdonthavecompleteborders
andwaterfeathersoutintoshallowgrassyedgesanideal
Culexhabitat

Nearafieldthereareusuallydeadendditchesthatfill
upwithseepageandmanyothernearbysourcescould
beeliminatedthatproduceCulexand Anopheles
mosquitoes

RicefieldsthemselvescantbeignoredofcourseThe
poorlygradedfieldswithlowtulespotsthosewithheavy
weedgrowthsincompletelycultivatedfieldsthatare
partiallyfloodedalltendtoproducemoremosquitoes
thanthosethatarecomparativelyfreeofweedswell
cultivatedandwellgraded

Mostofthiswateraroundricefieldsandthepractices
thatcreatethemosquitohazardcouldbecorrectedto
thebenefitofthegrowerinincreasedproductionwith
littleifanyextraexpenseAnyrecommendationsalso
canbetiedintoaricegrowersneedforgooddrainage
aquaticweedcontrolandwaterconservation

HerearesomesuggestionsthatIbelievecouldbe
considered

1Buildacompletestrongbordercheckaroundthe
entirefieldtoholdthewaterwithinthefieldandreduce

seepage
2Draindirectlyfromthespillboxintoadefiniteditch

adequateinsizegradedandcleantoruntoafreeflowing
maindrain

3Flattentheareaaroundtheoutsideofafieldandfill

intheborderborrowpitssomemenhavebuiltequip
mentroadsfortheirownconveniencearoundthewhole
field

4Eliminatethestandingwaterinunusedditchesand
borrowpitsnearafieldbeforeitscultivatedtheyeither
producemosquitoesorwillfillupwithseepage
5Completelycultivateandgradethefieldbefore

plantingsothattherewillbeasfewtulesandweedsas
possibleandeachcheckwillbeevenlyflooded

MrGrantIwillnowaskHowardGreenfieldto

presentthereportfromtheCoastalregion
MrGreenfieldIwouldlikeatthistimetobriefly

summarizetheactivitiesandaccomplishmentsofthe
Districtsinourregionandalsomentionafewtrendsif
ImayusethewordthathavetakenplaceintheCoastal
andBayAreas
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FromthereportsreceivedandtheconversationsIhave
hadwithourBayAreamanagersIbelieveitcanbe
truthfullysaidthisyearhasbeenanextremelysuccessful
yearintheoverallcontrolofmosquitoesinagivenarea
Whetherthissituationisdueinparttoweatherconditions
increasedawarenessofbasiccontrolmethodssuchas
drainagefillingormakingwatersourcesuntenablefor
mosquitolifeorjustluckIwouldntwanttosayProb
ablyacombinationoftheabovefactorshasmadepossible
theclaimsofasuccessfulseason

Asidefromthesuccessfulyearwehavehaditshould
benotedthatagoodlyamountofeliminativecontrol
workhasbeenaccomplishedPaulJonesmentionedthe
reclamationof175acresofsaltmarshandbyusingthe
draglineasabargainingtoolhasinducedthefarmersto
plowandlevelmarshbreedinggroundsIntheSalinas
areathecleaningofapproximately25milesofanold
tuleandjunkfilleddrainagecanalaveragewidth35
feethasbeenamajoraccomplishmentCityCounty
andindustrialholdingpondshavebeencleanedandre
dykedthroughinteragencycooperationThereislittle
needtomentionAlamedaCountyinrelationtoelimina
tiveworkweallknowtheworkHaroldGrayhasdone
inthisphaseofmosquitocontrol

Anotherimportantcontributiontocomeforthatthis
timeisahandbookorManagersManualprepared
byHaroldGraysettingforthadministrativeprocedures
followedintheAlamedaCountyMosquitoAbatement
DistrictAlthoughIhavenotasyetseenthebookit
ismyunderstandingthereareover400pagesrecording
theexperiencesandpracticesaccumulatedbyMrGray
duringthepasttwentythreeyears

Nowletuslookforthemomentatthesocalled
trendswhichseeminglyareintheprocessofoccurring

Saltmarshmosquitoesaccordingtovariousdistrict
managersaredisappearingandmayeventuallypass
completelyoutofthepictureCertainlyGordonMapes
ManageroftheMataderoDistrictwhichisoneofthe
threeoldestdistrictsintheStatecantellhowhisDistricts
expendituresforfreshwatermosquitocontroloverthe
yearshavegraduallyincreasedtothepointoftripling
thoseexpendituresforsaltmarshmosquitocontrolThis
beingtrueintheMataderoDistrictIfeelcertainother
Districtsactivelyengagedinsaltmarshcontrolare
experiencingthesamedisappearanceofAedessquamiger
problemsasisMrMapes

TwootherdivergenttrendscanalsobenotedTothe
Norththereseemstobeanincreaseintheproductionof
pasturemosquitoesBillRusconitellsmehisDistrict
nextyearwillhavenewpastureareadevelopmentsequal
tothepresentareanowinpastureThiswillundoubtedly
increasetheproductionofmosquitoeswiththeprincipal
speciesbeingAedesnigromaculisAedesdorsalisand
Culextarsalis

TheCentralandSouthernareasareseeminglyex
periencingashiftingofemphasisfromagriculturalsource
problemstoindustrialproblemswiththeaccompanying
newlycreatedsourcesinresidentialdeveloments

Oneothertrendmightalsobementionedandthatis
thedevelopmentofapolicywhichplacesmoreresponsi
bilityuponindividualsandlargeandsmallcommercial
operationstoeitherassistdirectlyinthecontrolofmos
quitosourcesontheirpremisesorthrougheducatonand
Districtguidancedoingtheactualworkthemselves

Thistrendisnoteworthyinthatthespiritandletter



oftheMosquitoAbatementActisbeingmoreclosely
followedthanheretofore

Otheractivitiessuchascompletionofthenewdepot
andlaboratoryfacilitiesinSalinascompletionofdepot

MateolaboratoryfacilitiesinSan ateocompletionofa
newdepotinthePleasantondivisionintheAlameda
CountyMosquitoAbatementDistrictpurchaseofnew
equipmentincreasesinsalariesandwagesandreduc
tionsinsomebudgetsindicatetomeatleastthatmos
quitocontrolinCaliforniaisadynamicprogressivemove
mentLetushopewecancontinueinthisfashion
IwillpresentadditionalDistrictreportsforinclusion

intheProceedingsofthismeeting

LABORATORYTESTSOFSURFACTANTSAND

THEIRPOSSIBLEUSEINMOSQUITOCONTROL

JOHNWISAACINSTRUCTOROFLIFESCIENCES
WashingtonJuniorHighSchool

SalinasCalifornia

Duringthesummerof1953inthelaboratoryofthe
NorthernSalinasValleyMosquitoAbatementDistricta
numberoftestswereruntodeterminepupacidaland

JohnWIsaacwasemployedbytheNorthernSalinasValley
MosquitoAbatementDistrictduringthesummerof1953

Mehtod
A

B

C

Hr
1

24

1 0

24 0

Red 1 0 0 0

Top 24 0 0 0

ControlI ControlII

pup lar pup lar

0 0

0 0

1 0 0

24 0 0

InthefollowingtestsMethodAwasused

ControlI ControlII 35ppm
puplar puplar puplar

Oronite 1 0 0 0 0 60 8

Slurry 24 20 4 20 0 60 12

Mettanoll 0 0 0 0 0 0
CW 24 0 0 0 0 25 25

Multi 1 0 0 0 0 15 0
film 24 0 0 0 0 45 5

0 5

0

0 0 5
0 0 5

H 1 0 0 5 0 5 0 10

24 0 4 5 0 5 0 10
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Allfiguresrepresentpercentmortality
Percentagesover100indicatelarvaetransformedintopupaeandthendied

larvacidaleffectsofcertainsurfactantsonCulextarsalis

andCulexstigmatosomaDeterminationsweremade
usingseveralmethodsofapplication

MATERIALS

ThefollowingsurfactantsweretestedRedTopWet
tingAgentHOroniteSlurryMultifilmandMet
tanolCW

METHODS

AThemosquitolarvaeandpupaewereintroduced
intoonegallonglassjarscontaining3000ccoftapwater
Awettingagentofknowndilutionwassprayedontothe
surfacebymeansofamedicinalatomizerinorderto
simulatefieldconditionsasnearaspossibleBymeasuring
theamountofsurfactantdischargedfromtheatomizerin
onesqueezeofthebulbitwaspossibletodetermineparts
permillionoffinaldilutionToincreasethestrengthof
thefinaldilutiontwoormoresquirtsoftheatomizer
wereemployedTodetermineifmethodofapplication
alteredtheeffectivenessofthesurfactanttestedtheabove
methodwascomparedwiththetwofollowingmethods
ofapplication

BThewatersamplesweresprayedjustpriortothe
introductionoflarvaeandpupae

CThesurfactantwasdroppedonthesurfaceofthe
watersampleandstirredinbeforethelarvaeandpupae
wereintroduced

139ppm 208ppm 312ppm 416ppm
pup lar pup lar pup lar pup lar

80 25 100 50 100 75 100 10
5 85 45 100 50 100 80 110 40

0 0

0 0

70 5 90 15
70 5 95 35

7ppm 105ppm 14ppm175ppm 21ppm 25ppm 50ppm
puplar p 1 p 1 p 1 p 1 p 1 p 1

80 8100 8100 8100 0 95 8
90 1210520100 16100 1695 12

0 7 0 7 0 60 466 480 2880 16
0 20 16 40 24 87 8100 811528100 16

Allfiguresrepresentpercentmortality
Percentagesover100areduetomortalityofpupaeintroducedaslarvae

40 5 75 25
80 35 100 35

35 0 40 5
95 20 105 10

0 5 0 25 0
0 10 5 25 15

4 10 4 15 4 15 4 20 12 25 12 100 20
4 10 4 15 8 15 8 20 12 25 12 100 36



RESULTS

Inthefollowingtestsan83dilutionofOronite
Slurrywasused

MethodA Sprayingofwatersampleinwhichlarvae
andpupaehadbeenpreviouslyintro
duced

MethodBSprayingofwatersamplefollowedbyin
troductionoflarvaeandpupae

MethodCDroppingofequivalentamountofsur
factantasinabovemethodsmixingthor
oughlyinwatersamplefollowedbyintro
ductionoflarvaeandpupae

Sinceitwasimpossibletoascertainthepercentageof
activewettingagentinsomeofthecommercialproducts
testedthemarketedproductwasconsideredtobeone
hundredpercentforthepurposeofthesetests

TheRedTopwettingagentwastheonlyoneinwhich
thepercentageofactiveingredientwasactuallyknown
ForthepurposeofthetesttheRedTopwasdiluted1
partto1partoftapwaterresultinginadilutionof125
activeingredient

TheOroniteSlurrywasfoundtodischargeuniformly
throughtheatomizerinan83dilution

TheHwasreducedtoa25solutionforspray
applicationwhileMettanolandMultifilmwereapplied
inconcentrationsof125 Theconsistencyofsolution
anduniformityofapplicationwasusedasthecriteriain
determiningdilutionsused

CONCLUSIONS

1Moreworkshouldbeundertakentodetermnehow

surfactantskillmosquitoes
2Additionalsurfactantsshouldbetestedandcom

paredwithpreviouslytestedwettingagents
3Testsshouldbemadeinsalineandsewagepolluted

watersandresultscomparedwithresultsinfreshwater
4Moreworkshouldbedoneusingsublethaldosesof

presentknowntoxicantsmixedwithsurfactantstodeter
mineifthecombinationofthetwoincreasestheeffective

nessofeachusedseparately
SUMMARY

1Thepupaearemoresusceptiblethanlarvaetoweak
dilutionsofallsurfactantstested

2Thebestresultswereobtainedwhenthesurfactant

wassprayedonthesurfacesoastomakedirectcontact
withthebreathingtubesoflarvaeandpupae

3Inweakconcentrationswherefewpupaewerekilled
numerousadultsdrownedwhileemerging

4WhenIndiaInkwasaddedtowatersampleand
sprayedwithsurfactantthetrachialsystemsofdead
larvaewerestainedwiththeink

5Sincesurfactantsinthemselvesarenotaseffective
forlarvaeasthetoxicantsnowbeingusedtheirusewould
berestrictedtosituationswhereatoxicsubstancecould
notbeusedandwherecontrolofmosquitoesisimportant

6Becauseofthepupacidaleffectssurfactantscould
beusedtopreventemergenceofadults
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NOTESONTHEOCCURRENCEOF
ORTHOPODOMYIACALIFORNICABOHART

CDONALDGRANTMANAGER
SanMateoCountyMosquitoAbatementDistrict

InthedecadefollowingReevespublicationonthe
occurrenceofOrthopodomyiasigniferalaterdescribed
asOcalifornicabyBohart1951insouthernCalifornia
scatteredrecordshavebeenforthcomingwhichhaveex
tendedtherangeofthistreeholemosquitonorthward
throughmuchofCaliforniascentralvalleyTheinci
denceofthismosquitoappearstoberelativelylowin
Californiasincetherecordsarefewandusuallyrepresent
singlesourcesThisyearOcalifornicawasfoundtobe
relativelyprevalentinalimitedareainSanMateo
CountywhichrepresentsitsfirstrecordfortheSan
FranciscoBayarea

Theroutinecheckingoftreeholesinresidentialsec
tionsforthepurposesofmosquitoabatementhasdemon
stratedthepresenceofOcalifornicain15of45collec
tionsbroughtinfromtheMenloParkAthertonregion
ThissameareahasahighprevalenceofAedesvaripalpus
andthesetwospecieswereoftenfoundtogetherinthe
samesourceAdequatesamplingwasnotdonetodeter
minethetotalrangeofthislocaloccurrenceofOcali
fornicabutthesimilarenvironmentalfactorsprevailing
southwardwouldindicateagoodchanceforitspresence
inSantaClaraCounty

Inkeepingwiththisspeciespreferenceforwarmer
regionsitwasfoundthatduringtherearingofspecimens
theadultsemergedonlyafterhighoutdoortemperatures
hadbeenattainedWhereAedesvaripalpuslarvaewere
alsopresentthisspecieswasusuallypupatedandgone
beforeOcalifornicadevelopedbeyonditsfourthlarval
stageInaccordwiththelonglarvalperiodofthelatter
itwasnotedthatinallcasesthetreeholesourceswere

largeandcapableofholdingwaterwellintothesummer
Allofthesetreeholeswereinoaktreesandcontained

exceptionallystrongdarkwaterwithalargeaccumulation
ofdecomposedorganicmatteratthebottom

FourthstagelarvaewerecollectedasearlyasMarch16
andaslateasmidJuneOneadultfemalespecimenwas
pickedupinalighttrapinmidJuly

PROBLEMSINTHETREATMENTOF

RESIDENTIALCATCHBASINS

THOMASHLAURETENTOMOLOGIST
SanMateoCountyMosquitoAbatementDistrict

OneofthemajorproblemsoftheSanMateoCounty
MosquitoAbatementDistrictthispastsummerhasbeen
thelargenumbersofCulexpipiensLinndevelopingin
thecatchbasinsthroughouttheDistrictThemosquitoes
areproducedingreatnumbersandgothroughtheir
aquaticcyclesquiterapidlyinthisidealsituation

Thisspecieshasgivenrisetothemajorityofourservice
requeststhisyearThecloseproximityofthesourceto
thepopulaceaffordsahighpopulationofadultsina
residentialareainaveryshorttimeThecharacteristic
habitofthispestofbitinginsideadwellingatnightis
alsoquiteanuisancetotheresidents

Thegreatnumberofcatchbasinsandtheirlocations
producesacomplexproblemTheDistricthassomenine
thousandcatchbasinswithmoregoinginallthetime
Notallofthesecatchbasinsholdwaterallthetimebut
atanytimethelinesmaybecomestoppedupandthe
catchbasinsfilledwithwaterItisadifficulttaskaswell



astimeconsumingtocheckandtreateveryindividual
catchbasinDuringthesummermonthsalmostfiftyper
centoftheemployeestimeisengagedinthisorclosely
relatedwork

Someofthereasonswaterstandsinthecatchbasins

arepoorgradeinthedrainagesystemlargesandtraps
andtheoutletpipesputinhigherthantheinletpipesso
thatimproperdrainageresultsThesefactsplusother
constructionerrorsaffordthemosquitowithagood
watersupply

Leavesfromtreesandshrubsandallmannerofdebris
findtheirwayintothecatchbasinwhichnotonlyhampers
drainagebutaffordsthelarvaearichfoodsourcefrom
thedecomposingorganicmatterTheblanketofleaves
alsocomplicatesadequatetreatment

Peopleoftheareaoftenfindthecatchbasinasuperb
placetoridthemselvesoflawncuttingsandthelike
Childrenfindthecatchbasinachoiceplacetoinsert
boardspaperandevenasahidingplacefortoys

Thecitystreetdepartmentsoccasionallycleanoutthe
catchbasinsbutoftenthebasinsbecomechokedupwith
debrisbeforetheycancompletetheirroundsInsome
casessewageseepsintothecatchbasinsfromnearby
1Teaksinthesewagelines

TheDistricthasendeavoredtofindasuitablecontrol
forthisproblemWehavesprayedtheproblemcatch
basinswithvaryingamountsofDDTandDieseloilbut
thisdidntgiveusanybettercontrolthansprayingwith
Akeroseneand23DieseloilWethentriedaclothbag
filledwithcoarseshavingsandsoakedinDieseloiland
DDTThesesacksworkedverywellforaperiodofthree
monthsthentheclothstartedtodisintegrateandthe
shavingswereflushedoutWethendecidedtotryan
aluminumwirecagewhichwouldresistrottingandcould
besalvagedforreuseTheywerefilledwithcoarseshav
ingsandsoakedfor24to48hoursina10DDTand
DieseloilsolutionThesecageswereplacedinthedrains
andanchoredsothatthecagewouldfloatatthesurface
ofthewaterThesecagesgavegoodcontrolforthree
monthsexceptinthefoulestwaterandthenbeganto
failthroughexhaustionoftheinsecticideSomecages
werealsoimpregnatedwith5Aldrinbutfailedtogive
anybetterresults

Sinceahighorganiccontentofthewaterrapidlyre
ducestheaotionofthetoxicantinsuchcagesthusren
deringsuccessivechangeorreplacementnecessarythe
extensivelaborinvolveddoesnotprovethemefficientin
spiteofthepossibleinsuranceagainstmosquitoproduc
tionThereforepresentstudyisbeingmadeofmethods
whereindisposablecontainersmaybeintroducedatno
extralaborexpenditureanddesignedforashorterperiod
ofresidualtoxicitywhichismadepracticalbythereduced
distributionproblem

Presenteffortshavebeenwithstabilizedpasteemul
sionsofhighinsecticidecontestwhichpermitaslow re

leaseofemulsionthrougheffectivebafflingandwhichat
thesametimepreventsexposureofthemainbulkofthe
materialtothereducingactionofthefoulwater

Highspeedagitationoftheemulsifiableconcentrate
withasmallportionofwaterformsanemulsionofdis
sociateddropletsofonetofivemicronsdiameterwhich
maypersistwithlittlebreakdowninanenclosedcon
tainerforaconsiderableperiodoftimeDiffusionofthese
dropletsintothewaterisfairlyrapidandadequatefor
100killinsuchplacesascatchbasinsTheproblemlies
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inbafflingtheoutletinsuchmannerastoletoutenough
materialtopromoteadequatekillsandyetretardtheac
tionsoastoensureprolongedreleaseoveraperiodoftwo
ormoreweeks

SincethereisnoapparentresistancetoDDTinthis
areaasyetithasbeenusedprimarilyinthesetestsOther
insecticidesmayprovetoyieldmuchbetterresultsin
copingwiththisprobleminthefuture

SUMMARYOFACTIVITIESOFTHEMATADERO
MOSQUITOABATEMENTDISTRICTFORTHE

CALENDARYEAR1953

GORDONWMAPESSUPERINTENDENT

1953EXPENDITURESACCENTUATEGROWINGIMPORTANCE
OFFRESHWATERMOSQUITOCONTROL

DuetothefactthattheCalendarYear1953isincom

pleteatthisdatefinalfiguresofvariousexpenditures
arenotavailableforabasisofcomparisonwithprevious
CalendarYears

GenerallyspeakingtheCalendarYearof1953thus
farhasbeenoneofroutineexpenditurewithnoradical
departurefromthepreviousfiveyearperiodApparently
ithasbeenanormalyearwiththeaccentuationofCulex
expendituresgaininggroundoverexpendituresforcontrol
ofSaltMarshmosquitoesThisisexplainedbytherapid
urbangrowthintheSantaClaraValleyandalongthe
Peninsula

ThispictureisclearlydefinedintheMataderoDistrict
whichisoneofthethreeoldestAbatementDistrictsin
theStateofCaliforniahavingbeenorganizedin1918In
theearlieryearspracticallyalloftheexpenditureswere
usedforcontrolofSaltMarshmosquitoesIntheCalendar
Yearof1952threetimesasmuchmoneywasspentfor
controlofFreshWatermosquitoesmostlyCulexas
comparedwithSaltMarshmosquitoesInfactifthe
presenttrendcontinuesthetimeisapproachingwhen
SaltMarshmosquitocontrolwillresolveitselfintoaminor
problemintheMataderoDistrict

USEOFTOXAPHENEASALARVICIDEINDAIRYCONTROL
UNSATISFACTORY

IntheAnnualReportof1952oftheMataderoDistrict
thevariousphasesofFreshWaterMosquitoControlare
listedintheirfollowingorderofexpenditures
1Dairiesrural 87783
2StormSewers CatchBasinsUrban 67137
3CreekChannelsrural 53915
4Cesspoolsrural urban 43113
5SurfacePondsrural urban 36645
6Drawsrural 24221
7CommercialYardsurban 10080

WithtwentyfouroperatingdairiesintheDistrict mos

quitocontrolovertheseareashasbecomeofprimeim
portanceduetothebreedingofCulextarsalismosquitoes
thevectorofEncephalitis

Theproblemindairycontrolisintensifiedduetothe
dailyflowofdairydrainsthepresenceoforganicmatter
andthegreatdifficultyofsecuringanyresidualeffectfrom
larvicides

ThelarvicidegenerallyusedbytheMataderoDistrict
indairycontrolisa1solutionofDDTcombinedwith
DieseloilandkeroseneApparentlydairymosquitoeshave
developedaresistancetotheDDTpoisonandmostof



thekillingpropertiesinthesolutionusedaretobefound
intheDieseloilandkerosene

TheDDT1solutionismadeupin50gallonlots
15gallonsofDieseloil4gallonsofkeroseneand2
gallonsofDDT25concentrateaddedto29gallonsof
waterMechanicalagitatorsareusedinthetanksof
thepowersprayers
ThekillingeffectoftheDDT1solutionhasbeen

fairlygoodbutadropinmortalityoflarvaeduetolessen
ingofresidualpropertiesoftheDDThasbeennoted

Decisionwasmadetoexperimentwitha1solution
ofToxapheneApplicatiorisrevealedaslowkilland
theuseofitinareasdailyflushedwithwaterhasproved
tobeunsatisfactory

SALTMARSHMOSQUITOCONTROLEFFECTEDINSALT
PONDTHROUGHCONSTANTLEVELFLOODING

IntheearlySpringof1953theLeslieSaltCompany
dredgedanewSaltPondonthemarshlandsofSouth
SanFranciscoBayintheareatotherearofMoffettField
TheSaltCompanybeganfloodingshortlyafterthe15th
ofJulyByearlyAugustinfestationlarvaldevelopedin
aportionofthePondknownastheoldPortChannel

AfterconsultationwiththeDistricttheSaltCompany
decidedtocontinuefloodingthePondnearly500acres
inareabutnottoputitintooperationforaperiodof
oneyearThisactionresultedinamaximuminundation
levelofwaterforthebalanceoftheSummerof1953
andasidefromasmallamountofmarginalemergence
allbreedinginthePondceased

INSTALLATIONOFSANITARYFACILITIESATTHEDISTRICT

GARAGEINCLUDINGSHOWERWITHHOTANDCOLD
WATER

InthemonthofOctober1953theCityofPaloAlto
excavatedatrenchbetweenitsoutfallsewerlineandthe

DistrictGarageBuildingforadistanceofapproximately
700feetandinstalledasewerline

AttheGarageBuildingtheservicesofalicensed
plumberweresecuredtoinstallsanitaryfacilitiesincluding
ashowerwithhotandcoldwaterThecostofcomplete
installationforthisCapitalOutlayitemwillapproximate
140000

MOSQUITOCONTROLINMATADERODISTRICTFOR1953
SATISFACTORY

Inconclusionin1953theoverallpictureofmosquito
controlintheMataderoDistricthasbeensatisfactory
Thegeneralabsenceofadultmosquitoesparticularlythe
SaltMarshspeciesiscreditedinparttotheexcellent
controlactivitiescarriedonbytheSanMateoCounty
MosquitoAbatementDistricttothenorthandthe
AlamedaCountyMosquitoAbatementDistricttothe
eastBothoftheseregionsprofoundlyaffecttheMata
deroDistrictduetothedirectionoftheprevailingwinds
bydayandthevariablewindsbynight

REPORTFROMALAMEDACOUNTYMOSQUITO
ABATEMENTDISTRICT

In1953wehadarelativelysuccessfulyearThemild
wintertendedtoproduceanabovenormalprevalenceof
CulexpipiensandCulextarsalisduringthewintermonths
butthecoolsummerhelpedtowardabelownormal
prevalenceParticularlynoticedwastheverylowinci
denceofAedessquamigerlarvaethisspeciesisapparently
dyingoutonourmarshesandmaybecomeextinctina
fewmoreyearsThecemeteriesrequiredmistsprayingas
earlyasmidMarchThefirstAedesvaripalpusadults
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wereobservedonMarch18butthisspecieswasmuch
belownormalprevalenceparticularlyinAlamedaand
Oaklandasaresultofouroperationsinfillingtreeholes
withasandcementmixtureThefirstAedesnigromaculis
larvaeappearedinAprilbutthisspecieshasbeenkeptat
alowincidenceandconfinedwithinafewsmallareas

Duringtheyeartherewereanumberofintenselocal
nuisancesduetofaultyplumbing

TheDistrictbudgetfor195354is123699excluding
theCashBasisFundthelargestheretoforePayincreases
ofabout5weregiventoallemployeesJuly1Because
ofanappreciableincreaseintheassessedvaluationof
theDistrictwewereabletoreducethetaxratefrom
14centsto13cents

AnewdepotwasconstructedatPleasantonbyourown
forcesduringthewintertothepointofusabilityandin
MayanewDivisionwasactivatedforPleasantonTown
shipWearenowDecemberintheprocessofcomplet
ingthisconstructionAnadditionalJeepandpickup
truckwerepurchasedforthisnewdivision

Considerabledifficultywasexperiencedin1953withthe
sewagelagoonsattheParksAirForceBaseTheBaseis
nowimprovingtheselagoonstominimizethemosquito
problem

Ournewpolicytowardtheduckclubshasworked
reasonablywellWenowrequirethecluboperatorsto
controlthemosquitoesthemselves

WecooperatedwiththeCampFireGirlsexecutives
andtheBureauofVectorControlinmosquitoabatement
measuresatLakeVerainNevadaCountyThecontrol
campaignwaseffective

AmajorprojecthasbeenthepreparationofaMan
agersManualsettingforththeadministrativepractices
oftheDistrictItcomprisesover400pagesoftypedmat
terbutcommitstorecordmuchoftheexperienceand
practiceaccumulatedoverthepast23yearsbythe
presentManagerbutuptonowavailableonlyinhis
headThisManualshouldbeofconsiderableassistance
tothenewManagerwhenthepresentManagerretires
abouttheendof1954

SALTMARSHMOSQUITOSURVEYINTHE
SANFRANCISCOBAYAREA195053

ByTHEODOREAARONSASSISTANTMANAGER
AlamedaCountyMosquitoAbatementDistrict

Sincetheonsetoforganizedmosquitocontrolactivity
intheSanFranciscoBayAreain1903regionalworkers
havemaintainedthepracticeofgatheringatfrequent
intervalsforthepurposeofevaluatingtheirmajorprob
lemsNaturalandmanmadechangesaffectinglarval
developmentonthesaltmarsheshavebeenelaboratedon
inthemanyreportsconcerningmosquitocontrolprogress
inthisareaandaccordinglyAedessquamigerCoq
andAedesdorsalisMeigthetwospeciescoinhabiting
thesaltmarshenvironmentarerelativelywellknown

Recentlydetailedattentionhasbeengiventoboth
larvaldevelopmentBohartetal1953andadultdis
persionAaronsetal1951whichaidedintheunder
standingofcertainecologicalaspectsofthespeciesand
dispelledorconfirmedvarioustheoriesheldbyworkers
whichhadnotbeendemonstratedthroughfieldexperi
mentation

PriortoWorldWarIIAsquamigetwasconsidered
oneoftheregionsmoreimportantspeciesintermsof
populationdensityflightdispersionandgeneralannoy
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anceLarvaearefoundprimarilyinsaltmarshpoolsthat
havebeendilutedbyfreshwaterfromthewinterrains
Thespeciesmayberecoveredfromwaterhalfassaltas
seawateralthoughitsoptimumaquaticconditionsare
muchlesssalineThelarvaldevelopmentperiodranges
fromaboutNovembertoMarchmajorhatcheshaving
beenobservedfollowingearlyheavyrainsAmarshsite
observedin1950atLakevilleSonomaCountywasesti
matedtocontainover1600000larvaeperacreSome
uncontrolledlarvalsourceshavecontainedpopulations
rangingfrom5to10millionperacreTheminimum
developmentperiodfortheaquaticphasehasbeennoted
byBohartbeing48daysatBolinasBayMarinCounty
Successivelarvalhatchesmayoccurthroughthewinter
andearlyspringbutevidencethusfarindicatesthatonly
asinglegenerationoccurseachseason

Aedessquamigeradultsappearfromapproximately
MarchtoMayandhavealongevityofaboutthreeweeks
Duringthistimethespecieshasatendencytodisperse
manymilesandcauseconsiderablediscomfortThere
portofGray1936establishedthismosquitoasthe
longestflightedspeciesinCalifornia

ThemosquitocontrolagenciesoftheSanFrancisco
BayAreain1950organizedacooperativedispersalstudy
gatheringdatathathadnotbeenanalyzedregionallyfor
anumberofseasonsThroughouttheentireareaathor
oughcheckwasmadeoflarvalsourcesThiswasfollowed
laterintheyearbyanareawideadultdistributionsurvey

Alllarvalandadultdataofthe1950surveyhavebeen
compiledfromtherespectivecountiesandassembledon
MapALarvaewereratherabundantlydistributedover
saltmarshesinMarinSonomaNapaSolanoandContra
CostacountiesandineasternSanMateoandSantaClara
counties

ThefourbaysnorthofSanFranciscoborderingthe
PacificOceanBolinasDrakesTomalesandBodega
werepositiveforlarvaeaswereafewisolatedmarshes
alongthecoastofSanMateoCounty

Adirectrelationshipcanbeseenbetweenthe1950
dispersionpatternofadultmosquitoesandthedistribu
tionoflarvalsourcesAsquamigeradultswererecovered
inSaratogaSantaClaraCountysometenmilesfrom
thenearestknownlarvalsource

Aedessquamigerdevelopmentin1950wasconsidered
tobeaboutthatofanaveragerecentyearSince1949
howeveradefinitepopulationreductionwasnoted
throughouttheentireregionThistrendwasattributed
principallytoanincreaseinemphasisonsaltmarshmos
quitosourcereductionandaccordinglymoreandmore
marshesbecamenonproductiveThegeneralprogress
ofoperationsdirectedagainstsaltmarshmosquitoeshad
reachedthethresholdofcontrolonaregionalbasisand
hadbeenestablishedalonglinesthatinsuredacontinua
tionofthisfavorableconditionwithineconomically
feasiblelimits

Surveydatawereagainobtainedfromrecordsofthe
controlagenciesin1953forthepurposeofmakingapop
ulationtrendevaluationItbecamestrikinglyapparent

1AsurveyofthenorthcoastalmarshesbetweenJennerSonoma
CountyandHumboldtBaywascarriedoutbyJRWalker
EGMezgerandTAaronsduringFebruary1952The
surveyfollowedaheavyrainfallperiodwhichresultedina
flushingactiononmanymarshesVariousmosquitospecies
werecollectedhoweverAedessquamigerwasnotfoundThe
northernmostestablishedrangeofthespeciesisBodegaBay
SonomaCounty
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thatAsquamigerhadbeenallbutextirpatedfromsome
marshregionsparticularlyinAlamedaandSanMateo
CountiesThesituationintheSanPabloBayregionas
illustratedinMapBwassomewhatsimilarbutstillcon
tainedamoderatenumberoflarvalsources

TheexplanationforthereductionofAsquamigerin
cludedatleastinlargepartinthefollowinggroups

1Primaryemphasisofmosquitocontrolprogramming
hasbeendirectedtowardsourcereductionthrough
drainagepracticesTheconsequentseparationof
saltwaterfromthemarshhasdrasticallyalteredthe
environmentalbalancerequiredforthespecies

2TheeconomicdevelopmentoftheBayregionhas
includedreclamationofmanymarsheswhichformer
lyconstitutedmosquitoproductionsourcesThisim
provementhasbeenmoreadvancedinthesouthern
SanFranciscoBayarea

3Remedialsprayoperationsproperlytimedhavebeen
animportantadjuncttosourcereductionThesingle
generationcharacteristicincreasesthevulnerability
ofAsquamiger

4SinceAsquamigerpopulationshavebeenonthe
declineCulisetainornatahasbecomemorecommon
inthesaltmarshenvironmentItappearsthatthis
latterspeciesisnowsuccessfullycompetingfordom
inanceinthisenvironment

5Predatorsandvariousalgaeweremoreconspicuous
in1953thaninthefewpreviousyearsCyclicre
ductiontrend

TheBolinasmarshinMarinCountyhadin1953an
Asquamigerlarvaldensitywhichwasapproximatelyhalf
thatofthepreviousyearOnthismarshwhichwasused
forobservationalpurposesinsectpredatorsalgaeand
scumwereextremelyconspicuous

InsummarytheAsquamigerpopulationsurveyedin
1953bythemosquitocontrolagenciesintheSanFran
ciscoBayregionshowedadrasticdeclineascompared
withasimilarsurveyin1950Thisisattributedlargelyto
thedrainagesourcereductionprogramcarriedoutona
longtermcontinuingbasisAnothersimilarsurveyispro
posedintwoyearsAtthattimetheremaybeanoppor
tunitytoreviewtheconceptofappliedspeciessanitation
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MrGrantWewillnowhavethereportfromtheSan
JoaquinValleyregion

DrWDMurrayIntheinterestofsavingtimeIwill
notmakemygeneralsummaryofregionaloperationsin
theSanJoaquinValleyandwillsubmitthefollowing
reportsforpresentationintheProceedings

COSTSOFOPERATINGSOURCEREDUCTION

HEAVYEQUIPMENT

LLOYDEMYERSJRMANAGER
MercedCountyMosquitoAbatementDistrict

Questionshavebeenaskedconcerningwhetherornot
heavyequipmentsuchastractorsanddraglinescanbe



selfsupportinginamosquitosourcereductionprogram
RecordskeptbytheMercedCountyMosquitoAbatement
Districtshowthatitcanbe

Oneofthemostimportantfactorsdeterminingthe
selfsufficiencyofheavyequipmentinamosquitosource
reductionprogramistheestablishmentofthecorrect
hourlyratetobechargedlandownerswhoutilizethe
equipmentTheratemustbelowenoughtoencourage
maximumuseageandyetmustbehighenoughtomake
theincomeequalcostsAcloseapproximationofthe
properhourlyratecanbeobtainedbysummarizingall
knowncostsandconvertingthemtohourlycostsThese
costscanbeobtainedfromotheroperatorsofsimilar
equipmentAnexampleusingcostsfor1952ispresented
belowfortheAllisChalmersHD7tractoroperatedby
theMercedCountyMADNodepreciationwasfigured
becausethetractorwaspurchasedsecondhandandthe
moneyspentforoverhaulhasactuallyincreasedthevalue
ofthetractorItshouldbenotedthatfireandtheftin
suranceisafixedcostandthehourlycostofthisitemde
creasesasthenumberofhoursthetractorworksin

creasesTheoperatorssalaryislistedsomewhathigh
becauseforemensometimesoperatethemachineAll
othercostsareactual

OperatingExpense
Fuel2galhr 014gal
Oil12qts100hrs 025qt
Grease0248hrs
OilFilter150100hrs
FuelFilter100200hrs

RepairsandOverhaul1500003000h
OperatorsSalary35000160hrs
Insurance

Fire Thefttractor tools
4306annualpremium
128hourstractorworked

Liability Compensation
441per10000salary
441x21810000

NetCostofOperation
Contingency

HourlyCharges

HourlyCost
028
003

003

0015

0005

rs

034

010

036

050

218

044

348
052

400

Afterequipmenthasbeenoperatedlongenough
usuallyatleastsixmonthsforcoststobereasonably
representativetheactualexpensecanbecomparedto
actualaccountsreceivabletodeterminewhetherornot
theestablishedhourlyrateisproducingsufficientincome
Forexampleanhourlyrateofsevendollarsperhour
wasdeterminedbytheabovedescribedprocessforthe
MercedCountyMADsLinkBeltLS51draglineEx
penseschargedtothisdraglineincludeastraightlinede
preciationitemof10000permonthsincethemachine
waspurchasednewandtheactualvaluewilldeclinefor
severalyearsdespitemaintenanceOveraperiodof
twentythreemonthsfromNovember1951throughSep
tember1953totalexpensesforthedraglinewere
1190533andaccountsreceivablewere1166025The
draglineworkedseventyonehoursforwhichnocharge
wasmadeandtheDistrictabsorbedthecostWhenthe
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SUSPECTEDINSECTICIDEPOISONINGIN

TULAREMOSQUITOABATEMENTDISTRICT

MARVINCKRAMERMANAGER

TulareMosquitoAbatementDistrict

EarlyinSeptemberofthisyearthreeranchersinthe
TulareMosquitoAbatementDistrictorderedtheMAD
operatorsofftheirpropertiesThisactionwasprovoked
bythelossbyoneoftheranchersofaheiferTherancher
claimedthatoursprayactivitieswereresponsibleforthe
deathoftheheiferandhadcausednineotherstobecome

illThetwootherrancherswhorefusedouroperators
accesstotheirpropertieswerefriendsofthisman

Interviewswiththesethreeranchersgotusnowhere
soweaskedtheDistrictAttorneyofTulareCountyto
citethesemenintohisofficetoreadpertinentfeaturesof
thelawtothemandtotrytoeffectasettlementofthe
dispute

Partiallyformoralsupportbutwesuspectalsoinan
efforttodiscredittheDistrictthethreerancherswho
werecitedinvitedapproximatelythirtyfriendstoappear
withthem

Thissettinghadthemakingsofasoundingboardof
publicopinionandconsideringthetemperofsomeele
mentsintheDistrictwaspotentiallydangerousHowever
bythesametokenitwasamediumbywhichtheDistrict
couldalsoairitsviews

Thepurposeofthemeetingthenwerethreefold 1
tofamiliarizetherancherswiththelawandthecom

munitywidenatureoftheproblem2togivetheranch
ersachancetounloadtheirgrievancesand3toexpose
therancherswhoweremostacutelyinterestedtothe
latestinformationregardingtoxicitiesofinsecticides
methodsoftestingwarmbloodedanimalsforinsecticide
poisoningandtheratesofapplicationofinsecticidesby
theMADandtheirattendanthazards

TheStatewasrepresentedbyMrTDMulhernof
theBureauofVectorControlDrSAPeoplesofthe

totalhoursworkedduringtheperiod173675aremul
tipliedbythehourlycharge700theresultis
1215725whichexceedsthetotalexpenseby25192
showingthatthehourlychargeissatisfactory

Theaboveinformationisnecessarilybriefandmany
aspectsofequipmentcostshavenotbeendiscussedRe
gardlessofbrevitythedatapresentedaboveshowthatit
ispossibletoestablishforDistrictownedequipmenta
reasonablehourlyrateofchargewhichwillenablethe
equipmenttopayitsownway

EditorsNoteApproximatehourlycostsofoperation
ofmechanicalequipmentintheAlamedaCountyMos
quitoAbatementDistrictin1953havebeenestablished
bycostanalysismethodsasfollows

ydInsleydragline 800
D4Caterpillarbulldozer 450

Theaboveincludesallcostsoperatorandhelper
movinginandoutinterestdepreciationinsuranceetc

Forotherequipmentthebasicratesestablishedare

OliverHDwidetreadpowersprayer
LawrenceL40mistblower
Homelitemistblower

200
100

080

Totheimmediatelyabovebasichourlyratesmustbe
addedsalariesofoperatorscostofinsecticidesandtrans
portationcharges



ToxicologyDivisionSchoolofVeterinaryMedicine
UniversityofCaliforniaatDavisandbyDrsGeorgeL
HumphreyandLCLaRueBureauofVectorControl
andBureauofLivestockDiseaseControlrespectively
MrMulhernandDrPeoplescontributedveryheavily
tothetechnicalandoperationalphasesandlentauthority
toourarguments

MrMulherngaveusapictureofmosquitocontrol
throughouttheentirevalleyoutlinedtheaimsmethods
andprecautionsusedbytheDistrictsandestablishedthe
relationshipsofthepeopleoftheDistricttheindividual
ranchersandemployeesoftheDistrictHepouredoilon
thetroubledwatersbywhathesaidandbythemanner
inwhichhesaiditHebroughtthemeetingbacktoa
sensibleconsiderationofthefactswhenitthreatenedto
becomeamudthrowingbrawl

DrPeoplesreportedontheresultsoftestsruninhis
laboratoryonsamplesoftheheiferthathaddiedand
alsoansweredmanyquestionsregardingthenatureand
accuracyofthetestsHeansweredtheimportantques
tionsinthiscase whethertheheiferhaddiedofin
secticidepoisoningShedefinitelyhadnotWearein
debtedtoDrPeoplesfortheaccurateunbiasedtestimony
hegave

Noagreementwasreachedatthehearingbutthenext
dayMrMulhernandthewritervisitedthethreeprinci
palsandeachagreedtoallowouroperatorstospray
wherenecessary

ThisallhappenedoneweekaftermyarrivalinTulare
andmightverywellhavebeenatestcasebytheranchers
involvedHoweverthesamemenwhohadbeentough
andunremittingontheirownranchesandwhentalking
tomebecamesubmissivewhenconfrontedbyabattery
ofexpertsandtheDistrictAttorneyTheyshowedgreat
respectforthecourtThefactthattheywouldlistengave
usopportunitytoexplainwhatwearetryingtodoanda
chancetodemonstrateoursincerityandwefeelamuch
betterunderstandingisnowprevalentthroughoutthe
District

APROGRESSREPORTOFTHEAEDESFLIGHT
RANGESTUDIESINKERNCOUNTY

ByBILLYANEWHOUSEENTOMOLOGIST

KernMosquitoAbatementDistrict

TheworkdonebyGordonSmithontheflightrange
ofAedesspeciesinKernCountypriortothesummerof
1952hadestablishedthefactthatperiodicmigrationof
adultsweremovingintotheBakersfieldurbanareafrom
somepointoutsidetheKernDistrictTheseflightswere
definitelycorrelatedwithspecificweatherconditionsand
thepatternwastracedasfarintothefoothillsasthe
communitiesofWoddyandKeeneIn1951anattempt
wasmadewiththecooperationoftheBureauofVector
ControlandtheCentralValleyEcologicalStudyUnit
oftheCMCAtotagadultAedeswithradioactive
phosphorusinanareaoutsidetheKernDistrictandre
coverthemwithintheBakersfieldareaAlthoughseveral
recoveriesweremadeatpointsranginguptosevenmiles
fromthereleasepointtheprojectwasconsideredunsuc
cessfulbecausenorecoveriesweremadewithintheBakers
fieldarea

BeforegraduatingtothepositionofmanagerSmith
outlinedaprogramoftaggingforthe1952seasonbasedon
theuseoffluoresceinadyecompoundthatfluorescesun
derultravioletlightFluoresceiniswatersolublepermit
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tingthesprayedadultstobewashedeithersinglyorin
groupsandthewashwatertobeexaminedforfluorescence
ratherthanindividualmosquitoes

Anotherfactorfavoringtheuseoffluoresceinwasthe
relativelylowcostofthematerialThedistricthadac
quiredseveralpoundsofthematerialfromwarsurplus
stockswhichhadbeenusedbytheNavyinsearescuekits
formarkerdye

Ourfirstproblemin1952wastodeterminethemini
mumconcentrationofthedyeatwhichfluorescencecould
bedetectedConcentrationsof100000100001000
10010101001and0001partspermillionwere
preparedandexaminedunderultravioletlightAwater
blankwasincludedtocheckanynaturalfluorescencein
thetapwaterusedtomakethedilutionsFluorescence
wasreadilydetectedinalldilutionsthroughandincluding
01ppmTheleveloffluorescenceinthe001ppmsample
wassolowastobedoubtfulandnofluorescencewas
notedinthe0001ppmsampleorthewaterblank

TheurgencyoftheCulexsituationduringthesummer
of1952preventedmorethanonepreliminaryfieldtrial
offluoresceinThistestconsistedofonesprayingofAedes
adultsonanareaofapproximately2acrelocatedabout
onemilewestofPondThepupaewerewatcheduntil
theywerereadytoemergeThedayfollowingtheinitial
emergenceofadultsthreegallonsofsolutioncontaining
onepoundoffluoresceinwassprayedthroughaSpraying
SystemsCo8SS1nozzleThisequipmentproduceda
finemistsprayinahollowconepatternTheadultswere
sprayedastheyrestedonthegrassaroundthebreeding
waterThepurposeofthistestwastodeterminewhether
ornotastickersuchasgumarabicwouldhavetobeadded
togetthedyesolutiontoadheretotheadultbody

Twentyfiveadultswerecollectedpriortosprayingfor
determininganypossiblenaturalfluorescenceTwenty
fivewerecollectedimmediatelyaftersprayingandanad
ditionaltwentyfivecollected45minuteslaterThefol
lowingdayasampleof10adultswastakenAllofthese
werewashedindividuallyin10ccoftapwaterandex
aminedunderultravioletlightNonaturalfluorescence
wasnotedinthoseadultscollectedbeforesprayingAll
ofthetwo25adultsamplestakenaftersprayingexhibited
fluorescenceandeightofthetencollectedthefollowing
daywerepositive

Workwascontinuedduringthesummerof1953to
determinethemosteconomicaldilutiontouseinthefield
Twoouncesofdyepergallonofwatergaveadequate
fluorescenceandthisdilutionwasusedforthefirstfield
runonAugust17thApproximatelythreeacresofbreed
ingarealocated12mileswestofShafterwassprayedwith
10gallonsofdyesolutionCollectionsofliveadultswere
madeonthemorningsofAugust18192021and22
intheOildaleareanorthofBakersfieldLighttrapcol
lectionsofadultAedestakenduringthesameperiodwere
processedseparately

Thecollectionsofthe18thand20thbecamecontam
inatedwithfungusgrowthbecauseofinadequatedrying
beforestoringThesewerediscardedTheadultscollected
onthe19thandaportionofthosecollectedonthe21st
werewashedinbatchesoffiveAllshowedvaryingde
greesoffluorescenceTheremainderofthecollectionof
the21stwaswashedsinglyHereagainallshowedfluor
escenceItwasdecidedthatduetotheprescenceoffluor
escenceinallsamplesincludingthoseprocessedsingly
thatthepresenceofsomeotheragentwasgivingus
interference



Thefollowingweekanothersampleofadultswascol
lectedinthefieldwhichwereknowntobefreeofthedye
Thesealsoexhibitedfluorescentwhenprocessedinthe
labItwasdecidedtodelayfurtherattemptsuntilamore
satisfactoryprocedurecouldbeworkedout

MrGrantWewillnowhavethereportfromSouthern
CaliforniabyNormanEhmann

MrEhmannInspiteofthetremendousbouquetsthat
wereheapedupontheSouthlandbyHaroldGraythis
morningIhastentoassureyouthereisagroupofpeople
inSouthernCaliforniawhichisveryinterestedinmos
quitocontrolandwhoseprogramsareonasoundfooting
AsevidenceofthisfactIwouldatthistimeliketoin
troducetoyousomeofthemembersoftheBoardsof
TrusteesfromagenciesinSouthernCaliforniathathave
takentimeoutandgiventhreedaysoftheirowntime
toattendthismeetingAsoneofthemputitbecause
ourBoardofTrusteesbelievesthatsinceweareinthe

mosquitocontrolbusinessweasmembersoftheBoardof
Trusteesshouldknowjustalittlebitmoreaboutmosquito
controlNowiftheywouldstandwhenIcalltheirname
thenmaybewecangivethemahandwhenallofthem
areupThefirstoneisMrCMGarrisonoftheSouth
EastMosquitoAbatementDistrictMrPeckenpough
fromtheSouthEastMosquitoAbatementDistrictMr
WilsonwhoistheMayorofPlacentiaandontheBoard
ofTrusteesoftheOrangeCountyMosquitoAbatement
DistrictMrSteinerfromNewportBeachandhiswife
MrSteinerisamemberoftheOrangeCountyMosquito
AbatementDistrictBoardofTrusteesMrOwenfrom
CostaMesawhoisalsoontheOrangeCountyMosquito
AbatementDistrictBoardofTrustees

TheSouthernCaliforniaSectionoftheCaliforniaMos

quitoControlAssociationexperiencedanewsurgeofin
terestinlocalmosquitocontrolproblemsduring1953and
agrowthinmembershipconsistingofagenciescloselyal
liedtomosquitoabatementdistricts

Twomeetingswereheldduringtheyearoneatthe
BellflowerHealthCenteraLosAngelesCountyHealth
facilityandtheotherattheSoutheastHealthCentera
LosAngelesCityHealthfacilityTheprogramofthefirst
meetingincludedpaneldiscussionsof1PublicRela
tionsinMosquitoControlattheFieldOperatorsLevel
2TheRecentEncephalitisEpidemicanditseffecton
MosquitoControlOperationsinSouthernCalifornia

Intheafternoonthoseinattendanceparticipatedina
touroftherecentlyacquiredfacilitiesofthenewSouth
EastMosquitoAbatementDistrict

Theprogramofthesecondmeetingincludedpanel
discussionson1AdultMosquitoPopulationMeasure
mentTechniquesand2MosquitoSourceReduction
ProgramsaspracticedinaMosquitoAbatementDis
trictsbinHealthDepartments

Therewereeightyseven87peopleinattendanceat
thissecondmeetingrepresentingseventeen17different
jurisdictionsinterestedinmosquitocontrolintheSouthern
CaliforniaareaThediscussionsofsourcereductionpro
gramswereofsufficientgeneralinteresttowarrantdis
cussingthematthistimeaspartofourSouthernCali
forniaSectionReporttotheCaliforniaMosquitoControl
Association

Inviewofthetimeelementtheseveralpapersfrom
SouthernCaliforniawillbepresentedforpublicationin
theProceedingsandnotread
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ORANGECOUNTYMOSQUITOABATEMENT
DISTRICTSAPPROACHTOMOSQUITO

SOURCEREDUCTION

JACKHKIMBALLMANAGER

OrangeCountyMosquitoAbatementDistrict

Theliberaldefinitionofmosquitosourcereduction
suggestedbytheBureauofVectorControlpresentsclearly
andconciselyeightspecificmethodsofapproachtoour
ultimategoalMosquitoSourceReductionThefollow
ingremarkswillbrieflyoutlinehowtheOrangeCounty
MosquitoAbatementDistricthasanalyzeditsparticular
mosquitoproductionproblemsandhowithasbeenwork
ingtowardssourcereductionduringthepastsixyears
theDistricthasbeeninexistence

ICERTAINMOSQUITOBREEDINGSOURCESAREA
PUBLICNUISANCE

Thelegaldefinitionofamosquitobreedingnuisanceis
statedbySection2271oftheMosquitoAbatementAct
intheCaliforniaHealthandSafetyCodeandisquoted
asfollows

Anybreedingplaceformosquitoeswhichexists
byreasonofanyusemadeofthelandonwhichit
isfoundorofanyartificialchangeinitsnatural
conditionisapublicnuisance

Theactplacestheresponsibilityfortheabatementofa
mosquitoproducingnuisanceonthepropertyowner
Howevertherearesourcessuchassaltmarshesriver
bottomsetcthatoccurinnaturewhichdonotqualify
asapublicnuisanceundertheactandthecontrolor
abatementofwhichisleftuptothediscretionofthe
District

IITHREECLASSESOFMOSQUITOPRODUCINGSOURCES
Forthepurposeofprogramingoursourcereduction
programourmosquitoproducingsourcesareclassified
asfollows

1NaturalSourcesarethosesourceswhichexistin
theirnaturalstateandwhicharenottherespon
sibilityoftheownerofthepropertyonwhichthey
existSourcereductioninthisDistricthasbeen

limitedtotheestimatedcostoftemporarycontrol
priortofuturedevelopmentofthesenaturalareas
byprivateenterprise

2MinorSourcesarethosesourceswhicharecreated
bycommunitydevelopmentandbytheuseof
waterwhichcanbecontrolledbyroutineDistrict
operationsataminimumcost
MajorSourcesarethosesourceswhicharecreated
byimproperlandusageorbyuseormisuseof
waterappliedtolandandwhichrequireexpensive
controloperations

Accuratemappingandconsistentrecordkeepingof
eachsourceoverthepastfiveyearsreadilyidentifies
theMajorSourcesintermsofmosquitospeciesnum
berofvisitsgallonsofinsecticideandmanhoursThis
informationisquicklyconvertedintothecostfortem
porarycontrolofeachsource

IIISOURCEREDUCTIONPROGRAMFORMINORSOURCES

Thereductionofminorsourcesisdependentonthe
awarenessbythegeneralpublicandbyotherpublic
agenciesofthefundamentalprinciplesofmosquito
productionandcontrolmethodsThepublicmustknow
thebasicfactsofthesefundamentalprinciplesandit
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Example Assessed

No Valuation
1952

1 176500
2 25700
3 79700
4 58500
5 107000

1

2

3

4

5

6

7

8

9

10

Mosquito
TaxPaid

1952

2200
246
1050

246
1510

Total

Area
Acres

366
95

162
60
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istheresponsibilityofallDistrictpersonneltopresent
andexplaintheseprinciplesateveryopportunityThe
followingmethodsareusedbythisDistricttodevelop
thistypeofpubliceducation

PersonalcontactbyeachDistrictemployeewith
personsresponsibleforcreatingamosquitopro
ducingsource
PersonalcontactbyeachDistrictemployeewith
thepersonreportingamosquitoannoyance
Illustratedtalksonmosquitoesbeforeelementary
highschoolandcollegeclasses
Furnishingclassstudymaterialsuchaslarvae
mosquitofishandvisualaidstointerestedschools
Arrangingtoursforschoolclassestoinspectthe
Districtheadquartersequipmentandspecific
fieldproblems
FormalpresentationsonmosquitoesandDistrict
operationsbeforeserviceclubsandotherinter
estedgroups
AnnualeducationalexhibitattheOrangeCounty
Fair

Radioprogramsandnewspaperreleasesonsig
nificantoccasions

ActivesupportoftheOrangeCountyAgriculture
RoundTableagroupofrepresentativesfrom
localstateandfederalagenciesinterestedin
agricultureinOrangeCounty
Developmentofgoodworkingrelationshipon
mutualproblemswithotherpublicagenciesthat
haveregulatorypowersovertheuseanddisposal
ofwaterandindustrialwastessuchastheSani
tationandDairyDivisionsoftheHealthDepart
mentFloodControlDrainageDistrictsStreet
andHighwayDepartmentsAgriculturalWeed
ControlDivisionsIndustrialWasteRegulating
AgenciesLandUseregulatoryagenciessuchas
CountyPlanningCommissionetc

IVSOURCEREDUCTIONPROGRAMFORMAJORSOURCES
Themethodsjustdescribedforpromotingpublicedu
cationonmosquitocontrolareappliedtothemajor
producingsourcesaswellastotheminorsourcesHow
everithasbeenfoundthatspecialattentionmustbe
giventotheseproblemsinordertoconvincethere
sponsiblepersonthatimprovementssometimescostly
mustbemadetominimizeanexistingpublicnuisance
TheprocedurewhichthisDistrictisfollowingisas
follows

1SPECIALATTENTIONTOMOSTCOSTLYPROBLEMS
TheannualcosttotheDstrictforcontrollingeach
majorsourceisdeterminedfromtheinspection
treatmentrecordsthathavebeenmaintainedfor

thepastfiveyearsSpecialattentionisgiventothe
mostcostlyoperationsexamplesofwhichare
presentedherewith
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Producing
Source
Acres

197
79

130

53

65

3

1952Control
No Gal

Visits Insect

84

102
40
63

62

1937
2775

334

712
719

Total
Cost

1095
779
485

443

387

2COOPERATIONOFFEREDBYREPEATEDPERSONAL
CONTACTSSpecialattentionisgiventhesemajor
sourcesbyrepeatedpersonalcontactwiththere
sponsiblepartyduringthemosquitoseasontopoint
outtheexactcauseandlocationofthenuisance
tosuggestmethodsofcorrectingtheproblemwith
referencetosimilaroperationsintheDistrictand
tosuggestavailablesourcesoftechnicalinforma
tionandoreconomicassistancesuchastheUni
versityofCaliforniaExtensionServicetheUS
DepartmentofAgricultureProductionandMar
ketingAdministrationSoilConservationService
andsuitableliterature

NOTICETOABATENUISANCEBYSPECIFIEDTIME
Iftheresponsiblepartyisnotreceptivetothis
specialattentiontheentirehistoryofthemosquito
productionproblemispresentedtotheBoardof
TrusteesfortheirreviewIftheBoarddecidesthat
improvementsaredesirabletheManagerisin
structedtonotifytheresponsiblepersoninwriting
tocorrectthenuisancebyaspecifiedtimeThe
personisalsoinvitedtodiscusstheproblemwith
theBoardatanyofitsregularmeetingsifheso
desires

AttheendofthegraceperiodtheBoardreviews
theprogressinminimizingthenuisanceIfthe
personhasshownconcernovertheproblemand
hasmadesomeprogresstheBoardwillextendthe
timesetbytheabatementnotice
Ifthepersonhasmadenoattempttoprevent
therecurrenceofthenuisancetheBoardcantake
oneofthefollowinglegalactionstoabatethe
nuisanceAlthoughtheOrangeCountyMosquito
AbatementDistricthasnothadcauseasyettouse
legalenforcementtheDistrictsSourceReduction
programisbasedonthepremisethatsuchaction
mayberequired

4LEGALPROCEDURESTOABATEAPUBLICNUISANCE
CAUSEDBYAMOSQUITOBREEDINGSOURCESec
tions2272and2273oftheHealthandSafety
Codeprovidethatanuisancemaybeabatedin
anyactionorproceedingorbyanyremedypro
videdbylawandanyremedyprovidedinthis
chapterfortheabatementofanuisanceisinaddi
tiontoanyotherremedyprovidedbylaw
ThreeproceduresareavailableUseofanypartic
ularproceduredependsonthetypeofmosquito
producingsourceinvolvedandonthereceptive
nessoflawenforcementofficials

aByLitigationunderSections22712289ofthe
HealthandSafetyCodeknownastheMosquito
AbatementActThisprocedurefortheabate
mentofapublicnuisanceisdescribedindetail
byAdministrativeMemorandumNo6pre



paredbyHaroldFGrayEngineerManagerof
theAlamedaCountyMosquitoAbatementDis
trictandpublishedbytheBureauofVector
ControlfortheOperationsManualoftheCali
forniaMosquitoControlAssociationTheuse
ofthisprocedureisnotapplicabletolanduse
operationssuchasirrigatedpasturesbecause
theBoardofTrusteesisrequiredbylawtotake
appropriatemeasurestopreventrecurrenceof
mosquitobreedingafterthepropertyownerhas
failedtocomplywiththeBoardsnoticetoabate
thenuisanceEditorsNoteThislaststate
mentmaynotbestrictlycorrect

bByProsecutionunderSections370to373aof
thePenalCodeTheMosquitoAbatementDis
trictcanfileacomplaintwiththeDistrictAt
torneywhointurncanissueacitationtothe
offendertoappearbeforehimandshowcause
whyheshouldnotbeprosecutedformaintain
ingapublicnuisanceIftheoffenderdoesnot
heedthisexplanationandwarningtheDistrict
Attorneycanfilesuitinthepropercourtona
publicnuisancecomplaintSincethePenalCode
statesthateachdaysmaintenanceofapublic
nuisanceisaseparateanddistinctoffenseand
isamisdemeanortheoffendercanbefinedor
jailedifconvicted

cByWritofInjunctionunderSections370to373a
ofthePenalCodeThisrocedureprovidesthat
eithertheDistrictAttorneyortheAttorneyfor
theMosquitoAbatementDistrictcanapplyto
theSuperiorCourtforaWritofInjunction
againstthemaintenanceofamosquitobreeding
nuisanceIfthecourtgrantstheinjunctionthen
theoffendermustabatethenuisanceorbein
contemtofcourt

METHODSINMOSQUITOSOURCEREDUCTION
ANDVINDICATIONSOFTHEIRCOSTS

ByERNESTRTINKHAMPHDMANAGER
CoachellaValleyMosquitoAbatementDistrict

MosquitoSourceReductionalsoknownasPermanent
MosquitoControlisjusttheoppositeofTemporaryMos
quitoControlTemporaryMosquitoControlattemptsto
controlmosquitoesbytheapplicationofchemicalssprayed
ontobreedingareasforthecontroloflarvaeinwateror
asafogormistintoinfestedareasforthecontrolof
adultsSincemosquitoesarefastbreedershavingoneor
twogenerationsperweekinCoachellaValleyduringthe
hottermonthsoftheyearTemporaryMosquitoControl
becomesrepetitiousinnatureControlthenbychemical
meansispurelyRepetitiveorTemporarywithnoefforts
madetoachievelongerlastingcontrol

MosquitoSourceReductionorPermanentMosquito
ControlistheveryantithesisofTemporaryControl
TemporaryControlemployscostlymanufacturedchemi
calstoobtainshorttimecontrolMosquitoSourceRe
ductionemploysnaturalmethodstoachievelongtime
controlTemporaryControlattemptstocontroltheprod
uctofmansoftenindiscriminatewastefulwaterpractices
PermanentControlgetsatthesourceoftheproblemby
theeliminationcontrolorchangeinwaterpractices
whichwillachievenaturalcontrolofmosquitopests
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Onemethodtriestocontroltheresultsofpooragricul
turalpracticestheothertriestoestablishimprovedagri
culturalpracticeswhichwillnotonlycontroloreliminate
mosquitoesbutinsodoingwillsavethefarmerandthe
taxpayersizeablesumsofmoneyaswellasimprovehis
land

AMosquitoSourceReductionProgramwillhelppro
tectthedistrictagainstpubliccomplaintsandlawsuits
thatwillarisewhenthepublicbecomesmoreconscious
ofthechemicalresidueproblemonvegetablesforageand
eveninmilkAchemicalcontrolprogramonlyonthe
otherhandwillleavethedistrictwideopentopublic
complaintandcriticism

AmosquitoSourceReductionProgramisacooperative
educationalonebetweenthemosquitoabatementdistrict
andthefarmerortaxpayingresidenttoestablishmore
economicalmeansofcontrollingmosquitoesBysodoing
agriculturalpracticesofthefarmerareimprovedresulting
insavingofwaterbettersoilandbettercropsTemporary
controlaimsatthecontrolofmosquitoeswithorwithout
thecooperationofthefarmerortaxpayerandwithout
anyconcernforestablishingmoreeconomicalmethodsof
controlorcorrectingthecausesproducingthemosquitoes
ThequintessenceofPermanentMosquitoControlby
SourceReductionMethodsissimplytheapplicationof
goodagriculturalprinciplesintheruralandurbanareas
ofanymosquitoabatementdistrict

Wearenowreadytoexaminebywhatwaysandmeans
aMosquitoSourceReductionProgramcanbeaccom
lishedbytheapplicationofgoodagriculturalpractices
andatwhatcost

1EfficientIrrigationthisisoffirstandprimeim
portancesincetherewillbenowastewaterinany
efficientirrigationsystemEfficientirrigationisavery
difficultfeattoaccomplishIrregularitiesinsoilcan
upsetthebestcalculationsIrrigationunderexcessive
heatcanbemosttryingandthegoodirrigatorwith
sweatfillinghiseyesandsoakinghisbodyonatorrid
summerdaymaygiveupinexasperationandletthe
waterwaste

Assumingthenthattherewillbewastewaterandthere
usuallyisseveralimportantwaysareavailabletotake
careofthatwastewater

2SumpPumporReturnFlowSystemThissystem
employsasumporreservoirwithaliftpumptore
turnthecollectedwaterorrunoffirrigationwater
forreuseagainonthehighsidesofthefieldfor
reirrigation
Thesumporreservoirfora40acrefieldneedbe
nolargerthan30x40by6to8feetdeepThetwo
ormoreHPmotorshouldbeequippedwithafloat
sothatwhenacertainamountofwatercollectsin

thesumpthefloatwillautomaticallytriptheswitch
andsetthemachineryinmotionforrecirculationof
thewatertobeusedinreirrigationThewatercan
bereturnedtothehighsideofthefieldorfieldsby
openditchorinconcretepipeorconcretedditchings

Thecostofthissystemvarieswiththesizeofthefield
tobeirrigatedandthecostofthepumpInCoachella
Valleywherewellpumpshavebeenreplacedbycanal
irrigationsecondhandpumpsarerelativelycheapand
serveexcellentlyonthesesumpstoliftthewatersee
sketch1Thecostwouldvary



sumpexcavation
200cuyd

pump 2ndhand
new

concretepipe

small 20large
300

500

20

TotalCost 340to540900to1400

ActualCost

SamElledgeDraining130acres
Excavationsump56x13x3yds 20cuyd195
Usedpump 500

Concretepipe 25

Savings
20savingsonwaterbillC@18acreper

yearon130acres
Mosquitobillestimated
LiquidfertilizerQuickGrow50savedby

test2treatments75acres 5acre
75000 Savings

200
500

1000

200

Total 720

468
100

375

Total 943
Otherbenefitspreventswaterlogging

protectsroadskeepsneighborsfriendly
Therearemanymodificationsofthissumppump

system
NagataandRutherfordinCoachellaValleyusealong

opensumporbroadditchrespectivelywhichdeepens
towardstheupperendsothatthewaterwillcollectat
theupperendwhereasmall3HPpumpcanpump
directlyintothemainditchforreirrigation

Cost pump 250
hose 50
excavation 30to 100

Costrangesfrom230to330toirrigate13to26acres
Seesketch2
BobBowlinbuiltaconcretesumpalongthelowerside

ofhisfieldandleadsthewaterfrombothsidesintothe
shallowendwherethewaterrunsdowntheinclinedbot

tomApumpatthedeependpumpsintoaconcretepipe
systemwhichreturnsthewatertothehighersideofthe
bigfieldsSeesketch3

Suchatypehoweverisexpensivebuthasitsadvan
tagesinthattherearenoweedcontrolcoststothissystem
duringtheyears

3SumpsonlyseesketchNo4aresometimesused
tocollectwateronthelowerendofthefieldwithout

anyreturnsystemSuchpracticesareimprovements
overthegeneraloneofwastingwaterintoborrow
pitsornewlandbutthesumppumpsystemisnat
urallythepreferredmethod

4RelevellingoflandRelevellingoflandtoeliminate
poorlylevelledfieldsisonecertainmethodtocontrol
wastewaterandestablishanefficientirrigationsys
temCostsofrelevellingcanbeaccomplishedat
50acreTaperingofgradeatlowerendoffieldto
holdmorestandingwaterishelpful210to110to
05100feet

5ContourIrrigationWherefeasiblediagonallyplaced
dykesacrossafieldcandomuchtoeliminatewaste
watercausedbystraightlineirrigationwherethe
dropexceeds210inchesper100feetContourir
rigationiffeasibleisrelativelyinexpensivetoinstall
Contourirrigationcanbeusedinalfalfafieldsfield
cropsandevenindateorchards Seesketch5
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6DrainageofSwampsThedrainageofswampsand
lowareasmustoftenberesortedtoinpermanent
MosquitoControlmeasuresThecostdependsof
courseonthesizeofthedepressionorswamptobe
drainedSomeswampsareextensiveandmaycost
thousandsofdollarstodrainothersmayberela
tivelysmallInthisparticularcasecitedbelowon
theWagneralfalfafieldthetuleswampcoveredonly
23acresofa45acrefieldOurDistrictspentfrom
MaytoAugust14thefollowinginactualmosquito
controlnotincludingcostofsurveys

ChemicalspraysandHepgranules 11095
Operator142175hr 5429

Operatingcosts 300hr 4050

Otherequipmentcharges 700

21274
AgainstthesechargesMrSamKeoseyanfarmer

whocooperatedmostexcellentlywithusspentthefollow
ingindrainageoftheseswampsHedidwhatMrWag
nerhadbeenaskedtodoandrefused

Tractor30hrs 350hr 10500
Handditching

50hrs 700hr 3500

54hrs 85hr 4500

18590

InmidAugustWagnerfinallyputinaditchrequested
inearlyJuneandfromthenontherewerenoother
mosquitocontrolexpenses

FromthesefiguresitisevidentthatMosquitoSource
Reductioncostsarevindicatedevenonashorttimebasis
andnaturallyoveralongtimeperiodofseveralyearsthe
drainingofthesesmallswampswillsavemanytimesthe
initialexpenditureofapproximately20000Oneother
itemshouldbementionedhereofconsiderablevalueWe
gaveFarmerKeoseyanagoodwriteupinthelocal
paperspraisinghisfinecooperationResulthehasbeen
greetedbymanytaxpayersasHigoodcitizenThis
isofgreatworthtoourDistrictinourMosquitoSource
ReductionProgram

7FillInFillinoflowdepressionswherevertheyexist
isarecognizedmethodofmosquitosourcereduction
OneofourworstmosquitobreedingareasinCoa
chellaValleyistheAvenue52WastewayInthis
wastewaythewaterstandsthreefeetdeepatthe
supposedlyhigherupperendandourmosquitoabate
mentbillforthe1953seasonamountedto90950
Fillinorothermethodswillhavetoberesortedto
toeliminatethisproblem

8SubterraneanDrainageSystemTheLaflinRanch
nearThermalhasdevisedaningeniousdrainagesys
temA1700footlengthof24concretepipeserves
todrain130acresofdatescitrusgrapesandother
cropsThewateriscollectedby8screenventsat
thelowsideoftheranchandtheseventsdropthe
waterinthe1700foot24pipesystem2feetbelow
groundsurfaceandthesepipescarrythewastewater
totheWhitewaterStormDrainThecostofthis
systemwas

Excavation1700ft 10ft 17000
1788feetofconcretepipe 69732
25sackscement 125 3125
Labor 27990

TotalCost 117847
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Costperacre906TheLaflinsarewellpleasedwith
thesystemandabsolutelynowastewaterispossibleThe
Thermalareacontainsmuchsaltinthesoilhencethe

inadvisabilityofreusingirrigationwaterSeesketch6
9ContourSprinklingContoursprinklingofalfalfa

fieldslevelledorunlevelledpermitswatertosink
slowlyintothesoilwithoutrunoff

10EvaporationPlotsOverflowsfromdairiesandsome
timeslargeopencesspoolscanberunontoaparcel
oflandthathasbeenplowedintodeepparallel
ditcheswithhighinterditchbanksByrotatingthe
wastewatersintodifferentditcheseverydayortwo
thelargeevaporatingsurfaceofsuchditchesand
banksreducesoreliminatesthepresenceofsuch
watershighlyimpregnatedwithorganicmaterials
mostsuitabletomosquitobreedingThissystemis
recommendedespeciallyforheavysoilsWhenthe
functionoftheplothasceasedduetodepositionof
organicmaterialsanewplotisformedandtheold
canbeusedforproducingcropsorvegetablesthus
servingthetwofoldpurposeofrestoringtoproduc
tionofteninfertilesoilsSeesketch7

Insummarywecansay
1MosquitoSourceReductionmethodsshouldsave

thecostofthesysteminstalledthefirstyearinmost
casescertainlyintwoorthreeyearsdependingon
thesizeoftheprojectinvolved

2AMosquitoSourceReductionProgramhelpsprevent
thebuildupofchemicalresistantstrainsofmos
quitoes

3AMosquitoSourceReductionProgramencourages
otherdepartmentsororganizationssuchasCounty
RoadDepartmentWaterDistrictandtownandcity
sanitationofficestocooperateandcarryoutsimilar
programs

4Helpskeepmosquitopopulationslowandthusas
sistsinkeepingCulextarsalisbelowepidemiclevels

5Helpsmollifythepublicastothedangersofchemical
spraysthushelpingtopreventlibelsuitsagainstthe
Districtwhicharecertaintodevelopasthepublic
hearsmoreandmoreabouttheinjuriouseffectsof
chemicalsinthehumanbodyobtainedfromresidues
onorinvegetablesinmeatandeveninmilk

6Assurestaxpayersthattheirmoniesarebeingused
inthebestpossibleway

7AMosquitoSourceReductionProgramassiststhe
farmerinmanyways

aByprotectinghiscattleandreducingweight
losses

bHelpsdevelopimprovedagriculturalpractices
cImprovesthefarmerslandbypreventingthe

formationofwaterloggedandsaltimpregnated
soils

InconclusionwecansaythataMosquitoSourceRe
ductionProgramproperlyconceivedandexecutedisthe
trueanswertothemosquitoproblem

MrGrantIappreciatethecooperationoftheSouth
ernCaliforniaSectioninholdingthetimedownandper
mittingustogoaheadwiththerestoftheprogramfor
whichweareoverduenowItisapaneldiscussionen
titledEducationalMethodsinMosquitoControlmod
eratedbyHaroldGray

MrGrayArentyougoingtogivethemalittlebreath
erbeforewegotoworkonthem

86

MrGrantOhyesDuetothelimitedtimeIhopethat
youcanreducethisrecesstoatenminutetimeperiod

RECESS

MrGrantWillthemeetingpleasecometoorder
FirstIwouldliketocallonDrSessionswhohasan
announcement

DrSessionsDuringthelastcoupleofdaysIcameto
theimpressionthatyoumightbeinterestedinentomology
TheannualconventionoftheAmericanEntomological
SocietyistobeheldnextweekattheBiltmoreHotelinLos
AngelesIthasbeenmanyyearssincethisconvention
washeldinthewestanditpromisestobeoneofthe
biggestandbestentomologicalmeetingsthathasever
beenheldIthoughtitshouldbeannouncedtothisgroup

MrWashburnIhavetwoannouncementsOneI
thinkhasbeenmadeandtheotherpartiallymadeWe
wouldliketourgeallwhocanandshouldtoattendthe
NewJerseymeetingatAtlanticCitythisnextMarch712
Onyourwayhomefromthemeetingyoumightjustas
wellandyoushouldstopoffattheUtahmeetingswhich
willbeonMarch1920Wecangetbothofthosegroups
inoneoneroundtripIknowDonReeswouldliketo
haveyouinUtahandsomeofuswouldliketoseeyou
backinNewJersey

MrGrantNowIpresentHaroldFGrayEngineer
ManageroftheAlamedaCountyMosquitoAbatement
District

MrGrayPresidentDonmembersandfriendsthe
ModeratorofthispanelonEducationalMethodsin
MosquitoAbatementisquitecognizantofthedefinition
ofaToastmasterHeismerelythelittlepunkwhosets
offthefireworksThisparticularsymposiumwillbe
conductedwithinthetimelimitifpossibleandwehope
tohavealittletimeforafewquestionsfromtheaudience
afterward

Thefirstspeakeronthepanelwilldiscussthegeneral
basisandphilosophyoftheeducationalprocessparticu
larlyinrelationtotheeducationofamasspopulation
Thenwewillhaveadiscussionontheuseofthepressasa
newsandeducationalmediumFollowingthatwewill
haveadiscussionontheuseofphotographyandvisual
aidsTherewillthenbeadiscussionofradioandtelevision
inthisparticularfieldFinallywearegoingtohavea
discussionoftheeducationofthepeoplewhoaregoing
toapplythismaterialinactualpracticeinmosquitoabate
mentItakegreatpleasureinintroducingDrMorey
FieldsHeisreallyaNewYorkerbutheisouthereatthe
presenttimeasVisitingProfessorofHealthEducationin
theSchoolofPublicHealthattheUniversityofCali
forniaHewilltalkoneducationasasolutiontoproblems
inmosquitoabatement

DrFieldsIamgladtobeherefromthesunnyshores
ofNewYorkCitytotheunsunnyshoresofCalifornia
Asamatteroffacttheytoldmethatitneverrainshere
IguesstheywerereferringtoanotherpartofCalifornia

UnfortunatelywealsohavemosquitoproblemsinNew
YorkCityIthinktheycomefromNewJerseyIfanyof
youareherefromNewJerseythenIapologizeIhopeto
inthenextfiveorsixminutesgiveyoumyideasofPublic
HealthEducationinMosquitoAbatementOperations



PUBLICHEALTHEDUCATIONINMOSQUITO
ABATEMENTOPERATIONS

MOREYRFIELDSEDDMPH
VisitingProfessorSchoolofPublicHealth

UniversityofCalifornia
BerkeleyCalifornia

and

DirectorBureauofPublicHealthEducation
NewYorkCityDepartmentofHealth

Healtheducationisameansofgettingpeopletoactin
therightwayonhealthproblemsWhileitsmainpurpose
istoencouragepersonstolivehealthfullyittriestoac
complishthatthroughgivinginformationandhelping
peopletounderstandsothattheywillwanttocarryout
goodhealthbehavior

TherearedifficultiesinhealtheducationWerealize

thatknowingwhattododoesnotguaranteethatpeople
willdoitandwecannotbecertainthatbecausewehave
repeatedahealthpracticethatitwillbepermanentFor
exampleifpeopleknowthattheycanpreventmosquitoes
frombreedingbymakingsurethattherearenobreeding
placesitwillnotinsurethatallbreedingplaceswillbe
doneawaywithFurthermorebecausepeoplehavere
movedpossiblesourcesformosquitobreedingonceor
twicewecannotbecertainthattheywillremovethem
againunderdifferentcircumstances

WhataresomepossiblereasonswhythatissoSome
timeswedonotcarryoutapracticebecauseitdoesnt
giveussatisfactionWeliketoenjoywhatwearedoing
andremovingbreedingplacesishardworkYesitgives
ussatisfactiontoknowthatifmosquitoesarenotaround
itwillbeamorepleasantandhealthfulplacetolive
ButforthemomentwethinkoftheworkinvolvedSome

peoplehaveprejudicesoraresuperstitiousThatmay
preventthemfromcarryingoutgoodhealthpracticesI
knowsomepersonswhosaythatpoolsofstagnantwater
aregoodforthesoilandtheyrefusetodrainordoaway
withthesepoolsThereisstillanotherreasonwantingto
dowhatisrightbutjustnotfindingthetime

Inthepastthepracticeinhealtheducationwasto
giveinformationWesetdownrulesofproperlivingand
weexpectedpeopletomemorizetheserulesfeelingthey
wouldbecarriedoutiftheywereknownWetriedtoin
fluencepeoplebycontrollingtheirthinkingSoallmedia
atourcommandnewspapersradiomeetingsposters
exhibitsandpamphletscarriedthegoodrulesforliving
Butwefailedtorealizethatwecouldntthinkforpeople
Somehowwecoudntunderstandwhypeoplewerenot
practicingwhatweprofessionalsthoughtwasgoodfor
them

TodaywehaveanideawhythatissoWefeelthat
merelygivinginformationandencouragementthrough
massmediaarenotenoughifwewanttodevelopacitizen
whoisselfreliantandresponsibleforhisbehaviorPeople
mustworktogetheringroupssotheycandemocratically
solvetheirhealthproblems

Healthproblemscannotbesolvedbysuppressingpeople
orbycontrollingtheirthinkingorthroughusingany
othernegativewaysThemosteffectivemethodistoget
thepersonworkinginandwithagroupsothathecan
recognizewhathisproblemisandsothathecancon
tributetogroupthinkinganddecisionsThemorethe
citizenworkswithothersthemoreselfdependenthe
becomesandthequickerheisabletoseehisproblems
andwanttodosomethingaboutthem
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Planninglearningandactionthroughthegroupis
importantinourdemocracyInthiswaygoalsareseen
moreeasilythewishesofthegroupareclearerpreju
dicesarereducedordoneawaywithandthosewhodont
wanttochangebecausetheyresistnewideasarehelped
tounderstandhowworthwhilethesenewideascanbe

Ifapersonhasthechancetosaywhatisonhismind
whileheisinagroupheisapttofeelthatthegroupisa
goodthingandthathebelongstothegroupbecauseothers
getachancetohearhimThismeansthathemaywant
toshareinthedecisionmadebythegroupFurthermore
ifhefeelsresponsiblefortakingpartinthegroupdecision
heismorelikelytocarryoutwhatthegrouphassuggested

Wecannotassumethatgroupsarecollectionsofpeople
andpeopleactforthemselvesEverythingwedoinour
societyisinrelationtoothersWebelongtomanygroups
homeschoolchurchindustryfraternitylodgeclubor
friendsIfwetakepartinthefriendshipsandunder
standingwithinthesegroupswewanttoberesponsible
fordoingwhatthegroupfeelsisgoodforitandthe
community

Ifitisarealgroupdecisionthepersonsinthegroup
mustplanandactinharmonyEachmustgivetheother
achancetothinkandtalkeachmusthelptheother
understandwhathebelievessothatthefinalchoiceof
actionwillinvolveallofthegroupthinking

Theendofeveryhealtheducationexperienceisaction
orbehaviorbutsatisfactioninthatactiontakesplace
onlywhenpeopleunderstandwhytheyarebehavingthat
wayWecannottransferinformationaboutmosquito
abatementfromonepersontothenextandexpectthese
personstounderstandNeithercanweexpecteffective
behaviorthroughthesametransferofinformationWe
mustencouragethecitizentoworkwithagrouponmos
quitoabatementproblemsThushemaybemorewilling
tocarryoutthegroupplansofactioninwhichhehas
hadapartindeveloping

Inmosquitoabatementoperationsmassmediaare
goodtoolsforspreadinginformationandfordeveloping
attitudesWhilethroughtheuseofthosemediaapro
fessionalworkermayencouragedesirablebehaviorin
citizensmoreeffectiveresultscomeaboutthroughgroup
decisions

MrGrayThankyouverymuchDrFieldsWhatyou
saidremindsmeverymuchofalittlequatrainIheard
ashortwhileagoItgoestothiseffectImjustlikeany
othermanIlikethethingsIhelptoplanTheguythat
tellsmewhattodomakesmeasmadashedoesyou
NowthenoneofthemassmediathatwehavethatDr
FieldsspokeofisthemodernnewspaperIhavegreat
pleasureinintroducingMrRaymondSpanglerwhois
theownermanagerandpublisheroftheRedwoodCity
TribuneMrSpangler

WHATISNEWSANDHOWMAYITBEUSEDAS
ANEDUCATIONALDEVICEINMOSQUITO

ABATEMENTOPERATIONS

RAYMONDLSPANGLERPUBLISHER
RedwoodCityTribune

Thesubjectassignedisfirstadefinitionofnewsand
secondhowmayitbeusedasaneducationaldevicein
mosquitoabatementoperations

Wemightwelltaketheentiretimeallottedtodefine
thisilldefinedwordnews



Weinthenewspaperbusinesshavespentmanythou
sandsofdollarstodeterminewhatoursubscribersread

andIsupposethateachreaderhashisowndefinitionof
newsAnexaminationofvariousnewspapersdemon
strateswithequalcertaintythateacheditorhashisown
definition

Newsisfreshinformationconcerningsomethingthat
hasrecentlytakenplaceNewsmaybewhatevertheeditor
decidestoprintNewsmaybewhatthereaderdecidesto
read

NewsistheunusualItisthestoryofthemanthat
bitesthedogItmayalsobethestoryofthedogthatbites
themanparticularlyiftheinjuriesareserioustheman
isprominentorifthedoghasrabies

Controversymakesnewsbutitisalsotruethatsuch
noncontroversialitemsastheweathermakenewspri
marilybecausetheyaffecteveryoneSowemayarriveata
definitionforourpurposealongthefollowinglines

Newsisthatwhichinterestsalargenumberofpeople
andisrelatedinamannerthatlargenumbersofpeople
mayunderstandit

Howmaynewsbeusedasaneducationaldevicein
mosquitoabatementcontroloperations

Letuslookforamomentatthemannerinwhichnews

isgatheredThemasscommunicationmediahaveposted
sentriesatthepointsmostlikelytoproducenewsThey
havereportersattheUnitedNationsatWashingtonand
SacramentoatBerkeleyandforallIknowinthisvery
meetinghallThenumberofthesewatchersforthenews
islimitedbytheabilityofthemassmediatostaffand
supplythisarmyofobserversItisalsolimitedbythe
amountofmaterialwhichcantransmitoverourfacilities
anditislikewiselimitedbythetimewhchyouasreaders
aslistenersandasviewersarewillingtodevotetothe
taskofobservingthenewsofthedaybyradiotelevision
andnewspapers

Yetdespitetheselimitationsyouhaveatyourcom
mandavastnetworkofcommunicationavailablewhen

everyouhavematerialofsufficientnewsvaluetocom
mandtheuseofthesefacilitiesTheyareyourswithout
afeetheyareyoursfortheaskingwiththesolerequire
mentthatwhatyouhavetosaybeofinteresttoalarge
numberofpeopleandthatitissaidinlanguagethat
thesepeoplecanunderstand

RememberthatsuchremotediscussionsasTheprob
lemsofinsectvectorsofyellowfeverintheAngloEgypt
ianSudandonotbecomenewsuntilyoutranslatesuch
informationintermsofapressinglocalproblemYou
mustdivestyourselfofthescientificlingowhichmost
everyspecializedactivitydevelopsasitsownRemember
thatyournewsmustcompetewithallotheritemsinthe
flowofthedaysinformationItmustcompeteforspace
andtimeinthemediawhichwillpresentitandwhilethe
NewYorkTimesmaypublishallthenewsthatisfitto
printthemoreusualsituationisthatwhichwehaveon
ourRedwoodCityTribunewhereweprintallthenews
thatfitsAndfinallyrememberthatyouarecompeting
withathousanddistractionsandhundredsofnewsitems
forthetimeofthepersontowhomyourmessageisad
dressed

Asasubjectthemosquitoisauniversalnuisanceand
attheoutsethasalmostuniversalinterestAsatrans

mitterofmalariaandencephalitisthemosquitoisahaz
ardtopublichealthThisgivesthemosquitoaratingof
seriousanddeeppublicconcernThebreedingplacesof
themosquitoparticularlyintheresidentialsectionsoften
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servetodiscloseunhealthypublichealthsituationsseptic
tankssewageoverflowstagnantwaterandpoordrainage
tomentionafew

Yourcontactwiththenewsgatheringagenciesmay
originatewiththemIntimesofepidemicsourreporters
willbeaskingquestionsofyouAtsuchtimesitmayap
pearthatourdefinitionofnewsissomethingyouwant
keptoutofthepapersInsuchperiodsitiswelltoremem
berthatwhencalleduponforthestorythatyouwould
liketosuppressdonttryitBefrankevenwithembar
rassingfactsYourtemporaryembarrassmentwillbere
wardedbylongtermconfidencebothbythereorterand
throughhimbythepublic
Ihaveinmindasituationinourcountysomeseasons

backwhenthemosquitoeswereparticularlypestiferous
WecalledonCDonaldGrantthemanagerandento
mologistofourmosquitocontroldistrictFrompastex
perienceandpreviousmanagerswewerepreparedfor
alabisWeexpectedtolearnthatthemosquitoesorig
inatedoutsidethedistrictperhapsasfarawayasNapa
ButweweretreatedwithfranknessMrGranttoldusthat

hismenhadblunderedbyoverlookingseveralacresof
saltmarshwhichproducedthehordesofmosquitoes
whichwereannoyingus

Evenwithouthisassuranceweknewthatthisblunder

wouldnotberepeatedandbecauseofhisfranknesswe
believehimnowwhenhesaysthatmosquitoabatementin
SanMateoCountyis999effective

Ifitisnecessaryforyoutoseekoutthenewspaperwith
yourinformationcontactthereporteronyourbeatIf
heisnotavailablevisitthenewspaperofficeTellyour
storyfranklyandsimplyintermsthatalaymancanun
derstandandIamsurethatyouwillwinnotonlytheas
sistanceofthenewspaperbutthepublicsupportandun
derstandingwithoutwhichyousimplycannotabatethe
mosquito

Itismybeliefthatonlywithpublicunderstandingcan
youwinthecooperationoftheindividualandofindustry
thecoordinationofthevariouspublicagenciesinvolved
andfinallytherighteouspublicindignationwhichcomes
whenthejobofabatingmosquitoesisnotwelldone

MrGrayThankyouverymuchMrSpanglerIcan
seethatwasmuchappreciatedbytheaudienceandthere
maybesomequestionsafterwards

Thenewspapersuseotherthingsthantheprintedword
Somebodyoncesaidthatonepictureisworthathousand
wordsManyofusmakeuseofillustrativematerialsof
allkindsintryingtogetovertheideaofthemosquito
andwhatcanbedonetogetridofitSowehaveasked
DrArthurCSmithoftheStateBureauofVectorCon
trolwhoisquiteaphotographerinhisownrighttodis
cusstheuseofphotographyasaneducationaldevicein
mosquitoabatement

PHOTOGRAPHYASANEDUCATIONALDEVICE

INMOSQUITOABATEMENTMETHODS
ARTHURCSMITHPHD

AssociateVectorControlSpecialist
BureauofVectorControl

StateDepartmentofPublicHealth

Therearefewfieldsofhumanendeavorinwhichpho
tographycannotbeaveryvaluableeducationaltoolif
properlyusedMosquitoabatementisnoexceptionThere
aremanyopportunitiesforprofitableuseofphotographs



inaprogressivemosquitoabatementprogramWecan
mentiononlyafewatthistimeInthisdiscussionweare
primarlyconcernedwithphotographsthateducateDe
pendinguponthedefinitionofwhatiseducationalthis
couldstillencompassallusesofphotographyinthisfield

Wecansetupseveralgeneralcategoriesthatmaybe
usefulintakingaquickglanceatthevariouspossibilities

1Visualaidsthatmaybeusedingivingtalksandlec
turesThesetalksmaybepresentedtogrammar
highschoolorcollegeaudiencesbusinessmensor
ganizationsorfarmergroups

2Photographyforuseinexhibtsatfairsconventions
publicschoolsweeketcSuchoccasionsofferexcel
lentopportunitiesforpresentingtheworkofyour
districttothepublic

3Photographsforuseinpublicationssuchasleaflets
bulletinsannualreportsetc

4Publicrelationsuseofphotographsinnewspapers
andmagazines

5Todocumenttheprogramofmosquitoabatement
Theactualphotographsusedmaybeintheformof

printsranginginsizefromasmallcontactprinttoan
8x10glossywhicharethemostwidelyusedandmay
includegiantblowupsof20x2430x40orlarger

Thephotographsmaybemadeintolanternslidesor
filmstripsandprojectedonascreenThepicturesmaybe
takenoncolorfilmandusedascolorslides

Therearemanyothermethodsofusingphotographs
ineducationalworkWewillmentionjustoneotherThis
methodisespeciallyusefulindemonstratingtoalayaudi
encesomeofthemoretechnicalphasesofmosquitoabate
mentConceptssuchasmosquitolifehistorytransmission
ofencephalitisanddevelopmentofresistancetoinsecti
cidescanbeshownclearlybytheflannelboardtechnique

DrSmiththenproceededtopresentaseriesofphoto
graphsofvarioustypesillustratinghispoints

MrGrayThankyouverymuchArtThoseofyou
whowouldliketoseesomeoftheseexhibitsafterweare

throughwiththepanelifyouhavealittletimecan
comeupandlooksomeofArtsmaterialoverWedowant
tokeepinsidethetimelimitandwehavejusttenminutes
leftIbelievewecandoitThenextspeakerwilldiscuss
theuseoftelevisionandradioinmosquitoabatement
operationsIwouldliketopresentAltonWilsonPublic
HealthEducationConsultantBureauofHealthEduca
tionStateHealthDepartment

TELEVISIONANDRADIOINMOSQUITO
ABATEMENTOPERATIONS

ALTONWILSONHEALTHEDUCATIONCONSULTANT
BureauofHealthEducation

CaliforniaStateDepartmentofPublicHealth

Inthedaysofradiosinfancyafamousuniversitypres
identwasaskedwhetherhisinstitutionwouldcareto

presentaseriesofeducationalprogramsHerefused
labelingradioasjustanothergadgetaddingthatit
wouldbeforgotteninafewyears

Thosefewyearshavepassedandthegadgetisstill
withusToitwehavenowaddedanotherandgreater
gadget televisionwhichsomehavesaidholdsmore
promiseforeducationthananythingsincetheinventionof
theprintingpressTodayradioandtelevisionarevital
forcesinourwayoflife
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Hereweareconsideringtheeducationalmethodsin
mosquitoabatementTheimportanceofusingradioand
televisiontoreachoureducationalgoalsisobviousfor
manyreasons

Radioandtelevisionreachalargepercentageofour
publicItisararehomeinAmericatodaythatdoesnot
havearadioandthedayisfastapproachingwhenthe
samewillprobablybetrueoftelevisionsets

ThereiscompleteradiocoverageinCaliforniaand
televisionstationsarebeingaddedonebyoneTheynow
reachmostcentersofourpopulationAtthemoment
therearecommercialtelevisionstationsinthemetropoli
tanareasoftheSanFranciscoBayRegionLosAngeles
andSanDiegoinBakersfieldTulareFresnoSacra
mentoandChicointheValleyinSantaBarbaraSan
LuisObispoSalinasMontereyandEurekatalongthe
coastandinWinterhavenImperialCountyOneofeight
educationaltelevisionstationsallocatedbytheFederal
CommunicationsCommissiontoCaliforniaisnowin

operationinLosAngelesasecondisaboutreadytogo
ontheairinSanFranciscoandtheothersixwillno
doubtbebuilteventually

Aseffectivemethodsinoureducationalapproachto
mosquitoabatementradioandtelevisionhavemuchto
offerRadiogoesonestepbeyondtheprintedwordby
addingsoundTelevisionwithrightreinforcingsound
carriescommunicationalongstepclosertorealexperi
enceThecloserwecanapproachrealexperiencethe
moredynamicthelearningprocessThisisthewayto
betterpublicunderstandingofmosquitoabatementprob
lemsandtoimprovedpracticesbyindividualswithout
whichtheofficialabatementactivitieswouldfallfarshort

ofthegoal
Bothradioandtelevisionstationsareeagerforreal

newsandwillingtogivetimeinthepublicinterestThey
areservinglocalareasandwillgiveahighratingtogood
localprogramsbecauseinthatwaytheycanbuildlocal
audiences

Thuswehavetheverypotentfacilitiesofradioand
televisionopentousWehaveavitalstorytotellastory
thatcanenhanceourpublicrelationsandgainforus
thesupportofindividualsandcommunities

Inusingradioandtelevisionwemustthinkinterms
ofthelistenerandviewerathomeWiththisalwaysa
primeconsiderationthencomesthequestionwhat
shouldourmessagebesothatourpubliccanbetterun
derstandourabatementprogramtheproblemsofmos
quitocontrolandtheresponsibilitiestheyasindividuals
mustcarryinthismatter

Hereareafewexamplesofwhatourradioandtele
visionprogramsmightbeabout

Backyardinspectionstoseekoutandeliminatemos
quitobreedingplaces

Sprayingoperations
Methodsoflandandwatermanagement
Howtoidentifylarvaeandadultmosquitoes
Howdiseaseiscarriedbymosquitoesandhowtobreak

thechainofinfection

Encephalitisproblemsinthestate
Theplaceofresearchinmosquitoabatementtheuse

oflighttrapsincollectingmosquitopoolscarried
intothelaboratoryforthestepsinvirusisolation

Thedollarsandcentsvalueofgoodmosquitoabate
mentistheeconomicandsociallosswithoutit

Whataretheappropriatechannelsfortellingourstory



Inradio

NewsitemsofcurrentandrelatedeventsLetthepublic
knowwhatthesituationiswhatcontrolmeasures
arebeingtakenandwhattheindividualandthecom
munitycando

Spotannouncementseghowtoeliminatebackyard
breedingplaces

Interviewswhichareinexpensivetopresentandneed
littlepreparationTheyshouldbeinformalandnever
read

Discussionprograms
Nondramatic15or30minuteprogramsmuchmore

difficulttopreparebuteffectiveifdonecorrectly
Intelevision

Straightnewsitems
Illustratednewsitems

Interviewswithappropriatevisualprops
15to30minuteprogramslikeScienceinAction

whichtheCaliforniaAcademyofSciencepresents
orDrTomGroodysScienceLaboratory

Filmshortorfilmsegofsprayingoperations

Thegreatvalueoftelevisionistheopportunityitpro
videstostimulaterealexperiencebytheuseofmotion
picturefilmslidesphotographschartsmapsdiagrams
modelsandawidevarietyofothervisualdevicesFifteen
secondstripsoffilmortheappropriateuseofaslidepho
tographoranyofthemultitudeofvisualaidsavailable
touscandoalotinemphasizingapoint

InpassingImightmentionwhatawholenewhorizon
isopeningintelevisionwiththedevelopmentofatech
niquewhichplacespicturesontapejustaswecannow
placesoundonourtaperecordersathomeThepotential
thisholdsforspotcoverageofactivitiessuchasmosquito
abatementisunlimited

Perhapsourprobleminusingradioandtelevisionis
notsomuchamatterofhavingmaterialtoofferbuthow
wecanpresentitFornewsitemsandspotannouncements
theproblemsareminorbutforlongerinterpretivepro
gramsthejobmaynotbesoeasyThatinvolvesscripts
talentandontelevisionpropsThemoreelaboratea
programthemoretimeitwilltaketodevelopitQuality
mustbegoodbecausewearecompetingwithcommercial
programsforvaluableairtimeThereisalsotheproblem
ofrehearsaltimeProductioncostsmayalsobeafactor

ButdontbediscouragedTherearewaysaroundthese
limitationsThereareresourcesineverycommunitythat
canhelpusThestationsmaynothavethestafftodo
thejobforyoubuttheycanadviseyouonhowitmight
bedoneThentherearecommerciallysponsoredpro
gramssuchasScienceinActionandScienceLaboratory
thatwouldworkwithyouindevelopingaprogramFarm
reportersareagoodsourceofhelpIfthereisastateor
juniorcollegeinyourareathereareclassesinradioand
televisionthatwouldhelpindevelopingscriptandplan
ningandconstructingprops

OneresourceyoucannotaffordtoneglectAninex
pensivewaytoobtainmotionpicturesandstillphoto
graphsfortelevisionuseistoseekaidfromamateurpho
tographersThelocalphotographyclubwillbeeagerto
helpArtclassesorclubswillhelpdevelopothervisual
aids

Whenyouapproachthestationsprogramdirector you
shouldhaveinmindwhatyouwanttodoThefirstvisit
mightbejustapreliminarycontactbutitwouldbeto
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youradvantagetohaveanoutlineinhandthebasic
informationforanewsitemspotannouncementsor
longerprogramFortelevisionyoushouldbeableto
describetheappropriatevisualmaterialsifyoudonot
havetheminhand

Youcanlearnalotbylisteningtoradioprogramsand
watchingtelevisionshowsfortechniquesofpresentation
WhatdoyouyourselflikeProbablymostpeoplelikethe
samesortofprogram

Butthereismoretoradioandtelevisionrelationsthan
theprogramaloneRelationshipsmusthavecontinuity
Ifyouhaveanewsstorygoingtothenewspaperssenda
copytotheradioandtelevisionstationsKnowwhothe
newscastersandthesponsorsofnewsprogramsareIf
youhaveaprogramscheduledgetsomepublicityoutin
advancesothatyoucanbuildalocalaudience

Asyouwellknowmosquitoabatementisacommunity
matterTodothejobyoumusthavethesupportunder
standingandparticipationofyourpublicRadioand
televisionareexcellenteducationalmethodsavailableto

youThetimeandenergyyoudevotetoradioandtele
visionwillrepaytenfoldinhelpingyoureachyourpro
gramobjectives

MrGrayThankyouverymuchindeedWewillfinish
almostontimenotquiteWehavebeentalkingabout
meansofeducatingthegeneralpublicbutwhoisgoing
toeducatetheeducatorsFurthermorewhoisgoingto
educatethemanwhodoestheworkIcouldgointoa
verylongdiscussiononthisthingbecauseIcouldspeak
veryfeelinglyaboutitbutIamgoingtoletDrDuncan
fromSanJoseStateCollegedoalloftheremainderof
theworkhereIhavethepleasureofintroducingasan
oldfriendwhomIhavenotseenaroundforquitea
whileDrCarlDuncanIhopehestayswithusalittle
morefrequentlyinthefuture

EDUCATIONANDTRAININGFORMOSQUITO
ABATEMENTWORK

ByCARLDDUNCANPHDCHAIRMAN
DivisionofNaturalScience

SanJoseStateCollege

Thispaperembodiestheconsensusoftheentomological
staffatSanJoseStateCollegeontheeducationofpersons
preparingtoenterthefieldofvectorcontrolwithespecial
emphasisonmosquitocontrolOurthinkingiscentered
aroundthetypeofpersonwhoisendowedwiththe
qualitiesforadvancementthroughthefullrangeofposi
tionsandresponsibilitiesinvectorcontrolworkSuch
personsshouldacquireduringtheirformaltraininga
broadfoundationofgeneraleducationspecialeducation
intheparticularfieldsthatarepertinenttovectorcontrol
throughsuitablefieldworkandenoughbasicexperience
intheappliedaspectsofvectorcontrolandthesupporting
sciencestoestablishareasonablemeasureofperformance
competenceSoundtraininginboththetheoreticaland
appliedareasofvectorcontrolscienceisessentialI use

thewordappliedratherthantheproverbialpractical
asitismyconvictionthatthereisnothingsopractical as

genuinetheoryThemanwhohashistheorywellinhand
whichistosaytheonewhounderstandswhatheisdoing
andwhyistheonewhocontributesmosttothesolution
ofproblemsofpracticeIwouldstressthemasteryof
principlesfarabovelearningbyruleofthumbvaluable
asthelattermaybeinspecificinstances



Thenecessarycurriculumdividesroughlyintotheareas
ofgeneralandspecialeducationGeneraleducationre
quirementscomprisethefollowinggroundworkinmathe
maticsandinthefundamentalsofthemajornaturalsci
encedisciplinesphysicschemistryandbiologyMathe
maticsisnecessaryforthehandlingofallmattersinwhich
quantitativeconsiderationsentermanagingthefinances
ofadistrictonajobthemakingofformulationstheop
erationofequipmentetcChemistrythroughorganic
andphysicsareessentialforunderstandingthebehavior
ofmaterialsthephysiologyoforganismsthefactorsof
weatherandclimateandmanyothersBiologybroadly
conceivedisessentialbecauseitisthescienceofliving
thingsItisourcentralconcernthroughouttheentire
programofvectorcontrol

Requiredgeneraleducationincludespsychologyforit
hasbeenpointedoutthatmanisnotalogicalbuta
psychologicalanimalItisimportantforthevectorcontrol
workertounderstandhumanbehaviorasitisthebehavior

ofmosquitoes
Thesocialsciencesofhistoryeconomicssociologyand

governmentallhaveaplaceintheneededgeneraleduca
tionforvectorcontrolisafieldofendeavorinwhich
elementsfromallofthesespheresofhumaninteraction
areincontinualinterplayAllbearonandinfluencethe
successofvectorcontrolworkAlongwiththesocialsci
encesproperinanidealprogramthereshouldbeatLeast
minimaltrainingintheprinciplesandproceduresof
businessFinallythegeneraleducationofthevectorcon
trolspecialistisnotcompletewithoutthoroughtraining
inthecommunicativeartsFacilityinwrittenandspoken
EnglishareessentialSometraininginreportwritingis
highlydesirableSomehowalsotheprospectivevector
controlworkershouldlearntouseatypewriter

Andinthisconnectionalsophotographyasaninstru
mentofcommunicationneedsmentionforcompleteness
ofpresentationProbablythereisnomoreeffectivetech
niquethatcanbeaddedtothecommunicativearmamen
tariumofthevectorcontrolworkerthanphotographic
knowledgeandskill

Indiscussingthespecializededucationneededformos
quitocontrolandotherformsofvectorcontrolIwishto
dealwithbothsubjectmatterandtheteachingmethods
throughwhichthemasteryofsubjectmattershouldbe
attained

Fundamentallymosquitocontrolandotherphasesof
vectorcontrolconsistofappliedecologyMoreandmore
successfulcontrolworkrequirestheecologicalapproach
andpointofviewTheprospectivecontrolworkerthere
foremusthavethoroughtraininginecologyandinall
ofthebasicsciencesthatcontributetoecologyHemust
studyzoologyandbotanysothathemayknowandrec
ognizethemultitudeoflifeformsthatpeopletheareas
inwhichheworksandwithwhichhemustdealHemust

understandtheirclassificationtheirpatternsofgrowth
developmentandtransformationtheirhabitsandbe
haviortheirdependenceonreactionstoandinfluence
onthephysicalandchemicalfactorsoftheirrespective
habitatsLimnologyasaspecializedbranchofecology
hasmuchtocontributeindevelopingessentialknowledge
intheseareasThevectorcontrolworkermustunder

standthemultitudeandvarietyofinterrelationsbetween
livingthingsofalltypesintheareaofhisoperations
whethertheybeexpressedascompetitionpredation
parasitismmutualbenefithostandreservoirstatusscav
engingorwhatnotAndhemustknowandunderstand
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mansplaceinthetotalecologicalpictureaswellasthat
oftheparticularmosquitoesorotherpestsheseeksto
reduceorexterminate

Essentialacademiccourseworkincludestaxonomy
withoutwhichspeciescouldnotbeidentifiedmorphol
ogywhichisthehandmaidenoftaxonomyandphysiol
ogywhichthrowslightonbehaviorandonthereasons
forandtheeffectivenessofcontrolmaterialsandproced
uresGeneralcoursesinparasitologyandbacteriologyfor
obviousreasonsarehighlydesirableMicrotechnique
whichwillequiptheworkertomakehisownslidemounts
ofmosquitoesandothersmallorganismsformicroscopic
studyisvaluablethoughlesscriticallyimportantthan
otherdisciplines

Specialworkinentomologyshouldincludeabroad
courseisgeneralentomologytakenearlyandfollowedby
asmuchworkastimepermitsintaxonomymorphology
economicentomologyandmedicalentomologywithof
coursemuchspecialworkonmosquitoes

Theacademicprogramofinstructionandtraining
shouldincludenotonlylecturestextbookstudyandli
braryworkthereshouldbealargecomponentoflabora
toryandfieldworkbeginningwiththefirstcourseofa
biologicalnatureandcontinuinguntiltheworkertakes
hisplaceonthejobaftergraduationLaboratorywork
shouldincludeobservationalexercisesofmanysortsthe
performanceofexperimentsbothsimpleandcomplexin
apartofwhichthestudentbearsmoreorlessofthere
sponsibilityforplanningathoroughexplorationofinsect
morphologythemakingandinterpretationofdissections
anddemonstrationsandmuchpracticeinidentification
Itshouldincludealsothecareandrearingoflivingspeci
menspreferablycollectedbythestudentsthemselvesthe
makingofaninsectcollectionofsufficientlyvariedchar
acterstorequirethemasteryofdiversecuratorialtech
niquesandtherecordingofdatainproperform

Correlatedwithlectureandlaboratoryworkthere
shouldbesystematicstudyofreferencematerialsinclud
inglibrarybooksprofessionaljournalsfarmjournals
bulletinsandspecialreportsThestudentshouldhave
practiceinextractingandsummarizingtheessentialcon
tentofreferencematerialsHeshouldwritereportsand
specialpapersheshouldpreparecompilationsheshould
interpretandevaluateAttentionshouldbegivenall
alongthewaytothebuildingofafunctionalvocabulary
notonlyforpurposesofcomprehensionandexchangeof
informationwithprofessionalcoworkersbutalsoforthe
translationoftechnicalknowledgeintoeverydayspeech
ofthefarmersandbusinessmenwithwhomheconstantly
deals

Fieldexperiencesthroughouttheeducationalprogram
shouldbefrequentandvariedTheyshouldbedirected
towardthedevelopmentoffundamentalbiologicalknowl
edgeandtowardfamiliaritywithactualpracticesinthe
controlofpestsInthepursuitofbasicknowledgefield
workshouldinvolvetheexplorationofalltypesofhabitats
themakingandrecordingoffieldobservationstheutiliza
tionofavarietyofcollectingequipmenttheplanningand
performanceofsomefieldexperimentationItshould
leadtoknowledgeofwhattoexpectinaparticularhabi
tathowtojudgehabitatsasmosquitoproducerswhere
howandwhattocollecthowtocareforlivingmaterials
howtopreservespecimensandincorporatetheminacol
lectionandhowtorecordsignificantdatainpermanently
usableformTheendresultofsuchfieldworkshouldbea

detailedknowledgeofallaspectsofmosquitoecologyin
termsoffieldconditions



Intheareaofactualpracticefieldworkshouldinclude
visitingestablishedabatementdistrictscontactingandin
terviewingemployedpersonnelandobservationofroutine
operationalproceduresInconjunctionwithclasswork
fieldworkshouldbealeadtosoundknowledgeofthe
principlesofcontrolasthesepertaintodrainagefilling
regulationofwaterflowtheselectionanduseofinsecti
cidesincludingthecalculationofdosagesinparticular
situationstheoperationofequipmentthedevelopment
ofresistanceandotherbiologicalfactorsandtheenlist
mentandmaintenanceofcooperationonthepartofthe
publictobeserved

Theeducationalprogramthusenvisionedwillputmen
inthefieldequippedwithconfidencebasedonknowledge
andpreparedtoassumetheresponsibilitiesinherentin
theirworkwithaminimumofdirectonandsupervision
TheywllgiveagoodaccountofthemselvesTheywill
earnandreceivetheconfidenceofthepublicwhomthey
serveSuchaprogramisalargeorderbutwithjudicious
planningandwisecounsellingmostofitcanbeaccom
plishedwithinthestandardfouryearsatcollege

Asummerortwoofemploymentwithanabatement
districtandayearofgraduateworkwithorwithoutthe
mastersdegreewillaccomplishthebalance

MrGrayThankyouverymuchDrDuncanIwas
particularlyhappytoseethatyouincludedsomeofthe
culturaleducationinyourprescriptionforagoodmos
quitocontrolmanAfterallmosquitocontrolisafunction
ofgovernmentGovernmentissimplyaphaseofhuman
relationsHumanrelationsdependuponcommunication
andcommunicationdependsuponabilitytoexpressyour
selfIcannotgoalongwiththeoldwheezeaboutthevalue
ofaclassicaleducationThatisthatitteachesamanto
despisethewealthwhichitunfitshimforacquiringI
personallywishtoexpressourverygreatthankstothe
membersofthepanelandalthoughitisfiveminutesto
fiveifanyonewishestoleavetheymayandifanyone
wishestodirectanyquestionstoanymemberofthe
paneltheynowhavetheopportunityWhatNoques
tionsThenletsgohome

ADJOURNMENT

FIFTHSESSION

FRIDAYDECEMBER41953900AM
CLAREMONTHOTELOAKLAND

MrGrantWillthemeetingpleasecometoorderI
wouldliketomakeanannouncementWehadaBoardof
Directorsmeetinglastnightatwhichtimewerequested
thepresentchairmenofthevariouscommitteestomain
taintheirfunctionsuntilJanuary7thwhentherewillbe
aBoardofDirectorsmeetingheldat404WestPineStreet
inLodiatBobPetersofficesThatwillbeattwooclock
intheafternoonforallwhowishtoattendandforthe
BoardofDirectorsforwhomitismandatorythatthey
attendWehavealsotakenoneactioninappointinga
LegislativeCommitteeChetRobinsonasChairmanwith
DickSperbeckHaroldGrayandGeorgeUmbergeron
ittofunctioninthemeantimeforanylegislativeaction
neededduringthistimeItwillbeindependentofthe
WaysandMeansCommitteesoitcanactfreelyAtthis
timeIwouldliketoturnthemeetingovertoourVice
PresidentGeorgeUmbergerfortodayasiscustomary
procedure
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MrUmbergerThankyouMrPresidentandthank
youfortheapplauseIdontknowwhetherIambeing
heckledEddoyouhaveanannouncement

MrWashburnIhavetwoorthreeannouncements
OneisthatIwouldliketomakeanotherpitchalongwith
TommyMulhernsofyesterdayforanyonewhowantsto
becomemembersoftheAmericanMosquitoControlAs
sociationAsIindicatedyesterdayourannualconference
isinconjunctionwiththeNewJerseymeetingMarch8th
to12thinAtlanticCityTedRaleyhasblanksand
TommyMulhernandseveralofusdoOntopofthatI
wouldliketoespeciallyurgeAssociateMembershipsin
ourownCaliforniaAssociationAlmostalloftheDistricts
ofcoursearecorporatemembersbutsomeofuswhoare
managersandotherpersonnelwithinthedistrictsarenot
membersoftheAssociationjustbecausetheDistrictisI
inmyowncaseamnottherepresentativeofmyDistrict
ThatisuptosomeofourBoardmembersasisthecase
withsomeofyouBybeinganAssociateMemberyou
havetherighttocopiesoftheProceedingsnoticesofthe
meetingsandthematerialthatcomesoutfromouroffice
Ihaveavailablethismorningadditionalcopiesofthe21st
ProceedingsthatisoflastFebruarysmeetingsIfyou
wantmorecopiesthanweresenttoyoupleasetryto
pickthemupheresinceitisquiteexpensivetomailthem

MrUmbergerBeforewestartourprogramImakea
lastrequestthatthosemosquitoabatementdistrictswhich
areinterestedinthepamphletsthatweareplanningto
haveprintedorthosethatwouldliketoorderanyto
pleasecontacttheSecretaryWehaverequestsforabout
20000ofthemandwewouldliketogetasmanyaswe
cansothatwecanbringthepriceoftheprintingdown

Thefirstitemontheagendaisthepaneldiscussion
AnswerstoYourQuestionsonEncephalitisTheMod
eratorwillbeDrWilliamCReevesoftheSchoolof
PublicHealthUniversityofCaliforniawhowillintro
ducetheotherpanelmembers

DrReevesAsIintroducethemembersofthepanel
IrequestthattheytaketheirplacesTheircredentials
andtheirofficialpositionsarelistedfullyonyourpro
gramsThefirstofthesewillbeDrWALongshore
fromtheBureauofAcuteCommunicableDiseasesState
DepartmentofPublicHealthThenextoneisDrBenH
DeanVeterinarianoftheBureauofAcuteCommuni
cableDiseasesStateDepartmentofPublicHealthNext
isDrEHLennetteChiefoftheViralandRickettsial
DiseaseLaboratoryStateDepartmentofPublicHealth
thenDrREBellamyScientistCDCOfficerinCharge
oftheUSPHSEncephalitisResearchUnitatBakers
fieldandMrRFPetersChiefoftheBureauofVector
Control

Whentheproblemcameupastohowwemightbest
handlethepanelonencephalitisatthismeetingIhad
theideathatratherthanhavingthiswellinformedgroup
ofindividualseachpresentapaperorasummaryoftheir
particularinterestinthisfieldwemightdoalittle
differentlythisyearIknowthatyoufolkshavequestions
onencephalitissowethoughtthatwewouldtryhaving
yousubmitquestionswhichmightbeansweredbythis
panelgroupIwasalittlediscouragedatfirstbutwhen
thethingreallystartedrollingwehadquestionsGentle
menwehavequestionsaplentyWehaveanhourin
whichtocoverthemsoweregoingtotrytopresentthem
asquicklyaspossibleImgoingtothrowthesequestions



tovariousmembersofthepanelIfwehavetimewhen
wegetthroughyoumayhavesomeadditionalquestions
Soweregoingtogorightaheadonthesequestionsand
seewherethechipsfallandbelievemetherearegoing
tobesomechipsonafewoftheseThefirstquestionis
referredtoDrLongshoreWhatisthedifferencebe
tweenencephalitisencephalitidesandencephalomyeli
tisWereadalloftheseinthenewspapersweseethem
inreleasesDrLongshorewhatisthedifference

DrLongshoreThesetermsareusedsometimesinter
changeablyandfrequentlybecomemisleadingandcon
fusingIwilltrytoclarifyratherthanconfuseinthis
explanation

Thetermencephalitidesistheoverallpluralterm
whichincludesalloftheconditionsproducingthesyn
dromeorthesymptomsofencephalitisregardlessofthe
manyetiologicorcausativeagentsinvolvedwhetherbac
teriavirusesfungietcWhenalltypesofencephalitis
aretalkedaboutinonegroupwespeakofthemasthe
encephalitidesItisanallinclusivetermtakinginall
oftheseagents

Encephalitisreferstothesymptomatologywhichthe
physicianseesinthepatientThetermitselfmeansin
flamationofthebrainandthesymptomswhichwesee
andwhichtellusthepatienthasanencephalitisare
thosereferabletothecentralnervoussystemeghead
achestiffnecktremorstuporetcEncephalitismay
becausedbymanydiseaseagentsmeaslesmumpsin
fluenzaStLouisandWesternvirusJapaneseBvirus
EasternequinevirusandvariousexoticvirusesViruses
whicharelittleknownandunderstoodmayproducean
encephalitisWhenwespeakaboutencephalitisinCali
forniawemeantheknownencephalitidesduetoWestern
andStLouisvirusmumpsmeaslesandsomewhichare
unknownorofundeterminedetiology

Encehalomyelitisisthetermwhichwasusedtorefer
tothediseaseinhorsesandisderivedfromthepathologic
findingsinhorsesExaminationofthespinalcordandthe
brainofahorsewhichhasdiedofWesternEquineen
cephalomyelitisusuallyrevealschangesbothinthebrain
andinthecordThusinsteadofastrictencephalitisor
inflammationofthebrainonlyweaddmyelitiswhich
meansinflammationofthespinalcordThereisconsid
erablecontroversyastowhetherthereisanencephalomye
litisinhumansasinhorsesorwhetheritsapureen
cephalitisLastyearDrHuntingtoninKernCountyre
portedhefoundevidenceofpathologyinthespinalcord
reflectingdamageduetothevirussoperhapswemay
haveanencephalomyelitisinhumansThediscussionas
towhetherweshouldsayWesternEquineEncephalitis
orWesternEquineEncephalomyelitisreferringtohumans
willcontinueYouhavetospecifythecausativeagent
whenyouspeakaboutthediseaseencephalitisInthe
UnitedStatesthatnarrowsthemosquitotransmitted
groupdowntoWesternStLouisandEasternandin
Californiatothefirsttwo

DrReevesWhatDrLongshoredidnttellyouwas
thatwhenoneofusgetsupinthemorningitdepends
uponhowtiredwearewhetherweusethetermen
cephalomyelitisorencephalitisIfitseemsthatIm
undulyusingseveralmembersofthepaneltobeginwith
itsbecauseIvearrangedthesequestionsinorderasfar
assubjectisconcernedandyousubmittedasurprising
numberofquestionsonsomeofthemedicalandlabora
toryaspectsoftheproblemDrLennettehastogetaway
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fromherebytenoclocksoDrLongshoreandDrLen
nettearegoingtobequestionedratherheavilyinthe
beginning

NextquestionDrLongshorewhatarethepresent
aimsandanticipatedpossibleapplicationsoftheskin
test Everyonemustbeprejudicedhereaskingaquestion
aboutaskintest

DrLongshoreIwouldliketoexpressmyappreciation
foryourexcellentcooperationinthisskintestevaluation
andtotellyouthatwewouldliketomakethe48hour
readingatthetenoclockbreak

Thereasonforourinterestintheskintestisthatitmay
beasurveytooltodeterminehowmanypeopleinCali
forniaandthiswillapplytootherareasofthecountry
aswellhavehadcontactwiththevariousviruseswhich
produceencephalitisAtthepresenttimetheonlysurvey
toolsavailablehavebeeneitherthecomplementfixation
testortheneutralizationtestwhicharerunonasample
ofbloodtakenfromanarmveinmakingitdifficultto
carryoutthesesurveytechniquesonchildrenoranyother
groupTheneutralizationtesthastobedoneonmice
whichmakesitanexpensivetestItwouldbemucheasier
toapplyaskintestthatcanbereadin2448hourswith
outtakingbloodfromtheveinTheprocedureiseasier
todomuchlessexpensivecanbedonerapidlyandwith
largenumbersofindividualsItisverydesirabletohave
somemechanismfortestingforcontactwiththeseviruses
Theresultswillbebasedonexposureimmunityorsus
ceptibilityastheyarerelatedtothepresenceorabsence
ofcirculatingantibodiesinthebloodandtherelationof
circulatingantibodiestoskinsentitivityWearenow
checkngtheseskintestsaganstserologicsurveytechniques
Iftheskintestprovesfeasiblewewillmorereadilybe
abletodeterminetheextentofthproblemineacharea
ofstudyItwouldshowthefrequencyofinfectionthe
susceptibilityofthepopulationandthegeographicaldis
tributionoftheinfectionItwouldalsogiveusabasisfor
addingtoourknowledgeofwhenandwhereinfection
couldbeexpectedtooccurthetimeandplacetheage
anddurationofresidenceinrelationtothetimeandfre

quencyofinfectionthesexdistributionandtheunder
lyingexposureandsusceptibilityfactorsoccupationfac
torsetc

Ithinkallofyouifyoustopandthinkaboutita
minutewillseehowmuchepidemiologicinformationcan
beaffordedusifthistoolissuccessfulItcouldbeapplied
veryrapidlyveryeasilyandquiteinexpensivelycompared
withourpresentmethodsSoinsubmittingtothistestat
thismeetingyouhavegivenusanothertestgroupin
whichwecanevaluatetheusefulnessofthistestandits
applicationasasurveytool

DrReevesCongratulationsguineapigsWehope
thatyourcontributionisgoingtobesomethingtobe
thankfulforinthefutureNowwearegoingtogointo
anotherareaofdiscussionVaccinationagainstencepha
litisviruseshasbeenofgreatinterestapparentlytothis
groupThefirstofthesequestionswhichImgoingto
refertoDrLennetteisWhatarethenecessarycharac
teristicsforaneffectivehumanencephalitisvaccine

DrLennetteThisisessentiallywhatweaskaboutall
vaccinesIthinkwecansummarizeitbysayingthatit
shouldbeafairlysimplevaccinewhichispotentsothat
youcangiveoneinoculationandhaveimmunitypro
ducedAtthepresenttimetherearevaccinesavailable



whichareusedprimarlyonhorsesTheyarerathercrude
buttheydogivesomestimulationofantibodiesanddur
ingthewaryearssomeofthematerialwastriedinlarge
numbersofpeopleabout3000orsoandwasfoundto
produceantibodiesHoweverthecriticaltestofanyvac
cineisnotwhetheritproducesantibodiesbutwhetherit
producesprotectionandthatisthereasonforhavingall
thesecurrentfieldtrialswiththepoliomyelitisvaccine

WesternEquinevirusvaccineshouldbeonewhichis
composedoffairlypurematerialtheviruswhichis
presentinitshouldbesuchthatitwillproduceimmunity
orantibodiesagainstawholespectrumofvirusstrains
whicharerelatedInotherwordsitshouldproducea
verybroadimmunitySecondlyinthisconnectionthe
antibodytitersshouldberelatedtoimmunityasdemon
stratedbyprotectionagainstthediseaseWellhaveto
studysuchaproblemforyearsbeforewecanfindout
whetherornottrueprotectionisproducedWehave
everyreasontobelievethatagoodvaccinecanbepro
ducedwhichwillnothavetobegiveneveryyearbut
onlyperhapseverytwotothreeyearsWearehopeful
thatsuchaprotectioncanbeworkedoutwithinthenext
yearoryearandahalf

DrReevesThenextquestionisaverylogicalfollow
uptothestatementwhichDrLennettehasjustmadeand
ImgoingtoaskhimtodiscussitalsoThisquestionis
Assumingthataneffectiveandsafevaccineagainst
WesternEquineencephalitisisdevelopedwhatpercent
ageofthehumanpopulationinanendemicorpotentially
epidemicareamustbevaccinatedtopreventanepidemic
oftheWesternEquinedisease

DrLennetteThisisexceedinglydifficulttoanswerI
dontthinkwecanansweritbecausewedontknowmuch
abouttheinfectivityoftheagentformanAboutthebest
examplewehavewiththeseencephalitidesisacompari
sonwithwhatoccursinyellowfeverbecauseofour
methodologyourtechniques forstudyingWestern
EquineandStLouisencephalitisarebasedonthemeth
odsfirstusedforstudyingyellowfeverInthecaseof
socalledclassicalyellowfeverwhichoccursincities
onewouldhavetoimmunizevirtuallytheentirepopula
tionbecausetheinfectionisspreadbyAedesaegypti
whichisadomesticorhousedwellingmosquitoInthe
caseofjungleyellowfeverthisisnotnecessarybecause
thevectorsarejunglemosquitoesandinfectionoccurs
onlyamongthoserelativelyfewpeoplewhoareexposed
tojungleconditions

Firstwewillhavetoascertainandthiswouldbedone
byserologicmethodsorbyskintestmethodsasDrLong
shorepointedouthowmanypeopleareimmunizedsub
clinicallyThenwewillknowhowinfectivetheagentis
formanAndthenwewouldhavetogointoanareaand
immunizeanddeterminewhatproportionofindividuals
inthatareahavetobecomeimmunizedtohavethedis

easedisappearWehavesomeprecedentforthisFor
exampleindiphtheriawedonthavetoinoculateevery
bodyIfweimmunizeabout80ofthepopulationofa
communitythediseaseceasestospreadWhenitstrans
ferredtoapersonitgenerallyhitsadeadendandit
doesntgoanyfurtherSoIwouldsuspectthatinthe
caseofencephalitisifthisisahighlyinfectiveagentfor
manandmanishighlysusceptibleyouwouldhaveto
immunizeeverybodyHoweveronlyfieldtrialswilldeter
minethat
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DrReevesWewillkickthisnextquestionovertoDr
LongshoreintermsofDrLennettesreplytotheprevious
questionInviewofcurrentexperiencewithimmuniza
tionagainstsmallpoxdiphtheriaetcissuchapercentage
ofimmunizationwithintherangeofpracticableattain
ment

DrLongshoreThatsagoodquestiontooWealready
havegreatdifficultygettingpeopletoacceptdiphtheria
smallpoxwhoopingcoughandtetanusimmunizationWe
trytodrillintothepatientsthattheyshouldgetthechild
immunizedearlyandevenwithanintensiveeducational
approachweareunsuccessfulinhavingenoughpeople
immunizedagainstthesediseaseswhichweresoprevalent
atonetimeandwhichwillbecomecommonagainifwe
dontkeepupourprotectivebarriersWhenwetakeona
newdiseasewithanewvaccineitsgoingtohavetobea
prettygoodvaccineandweregoingtohavetoconvince
thepeoplethatitsgoingtobeusefultothembeforethey
aregoingtoacceptitWehavespecialproblemsinthe
CentralValleybecauseofmigratorylaborandthetransi
entcharacterofthatpopulationIfDrLennettecan
produceonlyavaccinethatrequiresthreeseparateim
munizationstoreachtheeffectivelevelitwilllikelybe
impossibletosecuregoodimmunitylevelsIfhecan
provideuswithonelikethatforyellowfeverandweneed
togiveonlyoneshotforadequateimmunityIthinkwe
couldreachtheeffectivelevelwithouttoomuchdifficulty
Itthereforedependsonthenatureofthevaccineand
howmanyshotsareneededWewillbeableundoubtedly
toimmunizespecialgroupsWeknowthatwiththe
WesternEquineencephalitis50ofourcaseswereunder
theageof10and30wereundertheageofoneyear
Perhapswecouldimmunizethegroupunderoneyearof
ageandwemightevenhavetoimmunizethepregnant
mothertomakesurethebabygetstheprotectionearly
enoughbecausemostoftheinfantcaseswereundersix
monthsofageThatwecouldimmunize80ofthe
2000000peopleintheCentralValleycertainlyseemsto
mehighlyimprobable

DrReevesIcanthelpbutberemindedofsomeofthe
experiencesthatImsureDrDeanhasseenandthat
Iveseenanumberoftimeswithregardstotheeffective
nessofvaccinationinthehorsepopulationWeredealing
herewithaninfectionwhichisnotapparentlybeing
transmittedfrommantomanasinthecaseofdiphtheria
andsmallpoxoffromhorsetohorseFrequentlyoutin
thefieldafarmerwillhaveaveterinariancomeinto
vaccinatehishorsesLetssayhehas20horsesintheherd
andhellsayWellgoaheadandvaccinateallofthem
butthatmareIdontwanthervaccinatedShesgoing
tofoaloneofthesedaysandshesprettyvaluableanimal
andIdontknowwhatthisvaccinationisgoingtodoto
herAndveryfrequentlyjusttheoneortwohorsesout
ofaherdthathaventbeenvaccinatedaretheonesthat
comedownwiththeinfectionSoanyonewhowasnot
vaccinatedorwhodidnothaveimmunityfromanin
apparentinfectionpreviouslyorfromthemotherwould
beatsomeriskandwouldcontinuetobesobecausethe
infectionchaininnatureisunrelatedtotheinfectionin
manThisisanextremelydifficultproblemanditis
goingtobeanextremelydfficultonetoimplementwith
outconsiderableregimentationwhichinturnisgoing
beimpractical

Thenextquestionlogicallyfollowstheoneonvaccina
tionImgoingtorefertoDrLennetteonceagainIfa
personisshownserologicallytohaveimmunitytooneof



theencephalitisviruseswhatassurancedotheyhaveof
protectionifexposedtoreinfection

DrLennetteFromthepresentstateofourknowledge
Iwouldsaythatiftheyareinfectedwithonevirusthey
haveaprettygoodimmunitytothesamevirusbecause
insofaraslaboratorystudieshavegoneinthiscountry
andelsewherethereiseveryindicationthatthosestrains
ofviruswhichhavebeenisolatedareidenticalorclosely
relatedtoeachotherWehavefoundnodifferencein

antigenicpropertiesamongthesestrainsThosedifferences
whichhavebeenreportedhavebeengenerallyinvirus
strainsthathavebeenpassagedinthelaboratoryover
manyyearsandsohavebeenchangedbecausetheyhave
beenadaptedtoamousebutfreshlyisolatedhuman
strainsarevirtuallyidenticalSowearehopefulthatwe
willhavetogetonlyonestrainwhichisagoodantibody
producerandthisstrainifitproducesgoodantibodies
willprotectagainstanystraininthefieldThisalso
bringsupthenecessityasmentionedbyDrLongshore
forhavingagoodtoolsuchasaskintesttodetermine
whoisimmuneandwhoisntbecauseifyoucanweed
outbyaskintestthosepeoplewhohaveantibodiesthen
yourproblemofvaccinationbecomesmuchsimpler
Thatsoneofthebigproblemsinpoliomyelitistoday
Thereisnomethodofdeterminingtheimmunityofthe
individualexceptbyveryintricatelaboratorymethods
andsoyouhavetovaccinateeverybodyItscostlyand
wastefulifyourememberthatpoliomyelitisinmanisa
verymilddiseaseonlyaboutonepersonin500to1000
becomesparalyzedandmanychildrenprobablyacquire
immunityveryearlyinlifeSointhegreatpreponderance
ofcasesthisyearwearegoingtobevaccinatingchildren
whoalreadyhavepoliomyelitisantibodiesWewould
certainlyliketoavoidthatinWesternEquineifitis
possibleIfyouvegot2000000peopleandyoucanweed
out3Aofthemasalreadyhavngacquiredantibodiesby
subclinicalinfectionsofWesternEquineorStLouis
thenyourvaccinationproblemisconsiderablysimplified

DrReevesIfonehashadaninfectionduetoSt

LouisdoesthatgiveprotectionagainstWesternand
viceversa

DrLennetteNoIfyouhadaWesternEquinevirus
infectioneitherthefrankdiseaseorasubclinicalinfec
tionorhaveantibodiesproducedbyavaccinethisdoes
notprotectagainsttheStLouisvirusThesevirusesare
distinctimmunologicallythatistheyareabsolutelydif
ferentorganismsandareunrelatedtoeachotherThe
antibodiesconsequentlyarequitedifferenttooYoumust
haveantibodiesspecificforeachvirusinordertoprotect
againsteachvirusieantibodiestotheoneviruswill
notconferprotectionagainsttheother

DrReevesHereisagoodquestionandonethatvery
definitelyfallsintherealmofthelaboratoryInthe
titerpositiveserologicaltestresultswhichthelaboratory
obtainsintestingthesebloodscanyoudifferentiatein
anycasebetweenactualpreviousencephalitisinfection
andpreviousimmunizationfromavaccine

DrLennetteNowecannotdifferentiateonthebasis
ofantibodiesaloneThathasalwaysbeentheproblem
withvaccinationIfyouconferimmunityonanindividual
andsubsequentlyheisbledduringthecourseofanill
nessandyouaretryingtomakeadiagnosisandfind
thoseantibodiespresentitisimpossibletotellwhether
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thatrepresentstheresultsofvaccinationorexperience
withthevirusinthenaturallyoccurringdiseaseWeneed
somemethodfordifferentiatingbutIdontknowthat
onewillsoonbeavailableTheonlyexampleIknowof
referstoyellowfeverwhereindividualswhohavebeen
immunizedwithavaccinedonotproducewhatwecalla
complementfixingantibodywhereasinanaturallyoc
curringdiseasetheydosothatthecomplementfixation
testinyellowfeverisavaluabletoolItwilldistinguish
recentinfectionsfromoldinfectionsordistinguishamong
peoplewhohavebeenvaccinatedbutIdontthinkwe
willbeabletodothatwiththeWesternEquineandSt
Louisvirusesatanyforeseeabletimeinthenearfuture

DrReevesAndthesamethingwouldbetrueofall
peoplethathaveinapparentinfectionnottheclinical
diseaseorvaccinationThemajorityofpeopleinfected
withthesevirusesherehaveaninapparentinfectionwith
onlysubclinicaldisease

HeresagoodquestionWillavaccinebeavailable
forWesternEquineencephalitisbeforenextseasonfor
useinman DrLennetteisfacingthisprobleminan
attempttodevelopavaccineIstheregoingtobeavac
cineavailableforuseinmanbeforenextseason

DrLennetteOffhandIwouldsayNobecause
whilewecouldmakeacrudevaccineIamafraidthat
wewouldmaketoomanypeoplesensitivetoeggmaterial
WewouldprefertogoslowlyWeneverplaceanydead
lineorDDayortargetdateonaresearchproblemWe
dothebestwecanandwaituntiltheanswercomesYou

justcantdecidethatonMay31styouaregoingtohave
avaccineItdoesntworkthatwayButIwouldhope
thatsomethingwouldbeavailableinayearfromnow
andperhapssoonerifthecurrentinformationonother
diseasesiscorrectWehavejustheardannouncements
onradioandTVthatthepoliomyelitisvaccinewillbe
giveninthreedoseswhichindicatesthefirsthopesfora
oneshotvaccineweretoooptimisticallyevaluatedanda
newapproachisnecessaryOnemustbecautiousand
patientandnotactprematurelyorprecipitously

DrReevesTheansweristhatpatienceisavirtue
Nowwearegoingtogointosomeofthefieldproblems
thathavebeenposedinthesequestionsIamgoingto
addressthisfirstquestiontoDrLongshoreWehave
heardoftheencephalitisintelligenceprogrambegunthis
yearWouldyououtlineitspurposeandthepreliminary
findings

DrLongshoreIthinkmostofthemosquitoabate
mentpeoplearefamiliarwiththisbecausetheyhavebeen
receivingcopiesofthebulletinsissuedbyourBureau
Thepurposeoftheinformationsheetandintelligenceis
togainadequateandaccurateinformationregardingthe
occurrenceofencephalitisinCaliforniaduringthecurrent
encephalitisseasonInordertodothiswesetupmecha
nismstocollectvarioustypesofinformationthatwe
thoughtwouldbehelpfuleitherintellinguswhatwas
goingonorinhelpingustopredictwhatmightcomein
thelattermonthsoftheseason

FirstinformationonhumancasesAsanindextoen
cephalitisactivityweemployedtwomedicalstudents
oneattheFresnoGeneralHospitalandoneatKern
GeneralHospitaltokeepusinformedofallhospitalad
missionsshowingcentralnervoussystemsymptomswith
feverThistypeofinformationaffordsdatamuchearlier



thantheofficialmorbidityreportswhichawaitafinal
diagnosis

OfficialmorbidityreportsThesereportsoriginatewith
theprivatephysicianorcountyhospitalandaresentto
thelocalhealthdepartmentswhichinturnsendsthem
totheStatewheretheyarecountedTheStateHealth
Departmentrequestsadditionalinformationsuchas
placeofcontractionandlaboratoryfindingsonallen
cephalitiscasesWehavehadreportedtousinthisfashion
thisyearsome294casesofencephalitisofwhichonly35
wereconfirmedbyalaboratoryasduetoStLouisor
WesternEquinevirusAlargenumberofthesewere
mumps115Outofthispictureofclinicalencephalitis
seeninthehospitalsaveryhighpercentagepreviously
recordedasencephalitispossiblymosquitoborneisfound
tobemumpswhenthebloodsaretestedbytheVirus
Laboratory

Anotherindexweattemtedtousewasthefactthatthe

laboratoryreceivesmanybloodspecimenssentbyphysi
cianswhentheyattempttodiagnosethesecentralnervous
systemdiseasesTheydonotofficiallyreportthecaseuntil
theyhavemadeadiagnosisInordertomakethediagno
sistheysendthelaboratoryspecimenswhichtherefore
precedethemorbiditycardsWearrangedwiththelabora
torytohavetheselaboratoryrequestslipssenttoour
Bureautobetabulatedbytheareafromwhichthey
originatedtoseeifthephysiciansinanyparticulararea
weresuspectingencephalitisinanylargenumberofpa
tientsThisinformatonmightgveusaclueastowhat
illnesseswereoccurringThiswasdonein1953butthe
patternobservedwasnotsimilartothatfollowedin1952
Therewasanaverageofabout24laboratoryspecimens
perweekcominginforencephalitisexaminationswhile
inAugustof1952wewerereceiving103perweekIt
appearspossiblethatifthereisalotofthistypeofdisease
inanyareathelaboratoryworkloadwillreflectthese
conditionsThismaythenbeavaluableclueastowhat
ishappeningintheStateandwillcometousmuchahead
oftheactualdiagnosticmorbidityreports

Anotherindexweattemptedtoestablishandtowhich
manyofyoucontributedorwereconcernedwithwasthe
virusisolationfrommosquitoesDrReeveshasbeendoing
thisinKernCountyformanyyearsbuthehasnotbeen
doingitonacurrentbasisWewantedtoknowifwe
couldfindinfectedmosquitoesduringJuneJulyand
AugustandwhattypeofvirustheymighthaveWethen
mightcomparethesefindingswiththenumberofhuman
casesandwemightbeabletopredictifwefoundmos
quitoesinfectedinMaythatweweregoingtohavea
heavyseasonofhumancasesorifwedidntfindinfected
mosquitoesuntilJulywemighthavealightseasonIn
ordertobeginworkonthiscycleofactivitytheBureau
ofVectorControlwiththecooperationofthemosquito
abatementdistrictsandtheHooperFoundationcollected
mosquitoesduringtheseasoninFresnoandKernCoun
tiesThesemosquitoesweretestedinDrLennettslab
oratoryforvirusisolationOutofsome386poolsof50
mosquitoeseachtherewere75isolationsofvirusForty
sixofthesewereStLouisand29wereWesternEquine
FiftytwowerefromKernCountyand23fromFresno
CountyItisevidentfromthisdatathattherewasplenty
ofvirusaroundeventhoughweapparentlydidnotsee
thisreflectedinthenumberofhumancasesthisyearThis
isaveryinterestingobservationandwehopethatwewill
1eabletocontinuesuchobservationsforseveralmore
yearsItisdesirabletoincreasetheareastoatleastcover
representativeareasoftheStatesothatwemaystudythis

96

furtherasapossibleindexofwhatwemightexpector
predictastoencephalitisincidenceinCaliforniaUnfor
tunatelywedidntgetourprogramunderwayearly
enoughin1953Wedidoperatethelasttwoweeksin
JunewithnovirusisolationsuntilthefirstweekofJuly

DrReevesThenextquestionisverydirectlyrelated
tothematerialwhichDrLongshorehasbeendiscussing
andIamgoingtodirectthisquestiontoDrLennette
ThisisthequestionTherateofencephalitisvirusiso
lationsfromCulextarsaliscollectedandtestedonthe

Californiasurveillanceprograminthesummerof1953
fromFresnoandKernCountieswassurprisinglyhigh
wasitnotHowdoyouaccountforthisparticularly
whencomparedtotheextremelylowincidenceofSt
LouisandWesternEquinehumancasesinthecounties
fromwhichthemosquitoeswerecollectedthissummer

DrLennetteIthinkwecanansweritinpartespecial
lysincewehavesomemosquitodataonwhatthedensi
tieswereintheseareasIwouldsaythathavinghadthese
fewcasesin1953wewouldbeinclinedtosuspectthatin
majorparttheoutbreakoflastyearintheValleyhad
servedtoimmunizelargesegmentsofthepopulationso
whatyouhadineffectiswhatImentionedaboutvaccina
tionIfyouproducealargedegreeofwhatwecallherd
immunitybyimmunizingalotofpeoplethentheagent
doesntgetaholdinthepopulationsowewouldhave
suspectedthatwehadahighdegreeofherdimmunity
producedbytheoutbreaklastyearHoweverknowing
thattheprevalenceofmosquitoesthedensitieswere
considerablylowerthisyearatleastthatistheinterpre
tationIgotfromyourreportsDickonewouldsaythat
thereisanotherfactorinthispictureandthatisthat
withfewermosquitoesyouhavethesevectorsfeedingupon
theirnormalhostsandthatthespillingovertofeedon
manasanaccessorysourceoffoodisanecessarycorrolary
toheavymosquitopopulationsAshappenedlastyear
thesevectorsspilledovertothetownsforthefirsttimeas
Iunderstanditbecauselargenumberswereseekingaddi
tionalsourcesoffoodbutthisyeartherelativelysmaller
numbersofmosquitoeshadamplefoodinthefieldand
didnotthereforeattackoutsideoftheirnaturalhosts
thatistheydidntgoovertomanortohorsesIthink
thatthatisaveryimportantfactortoobutwhichofthese
twoismoreimportantfromarelativestandpointIcant
sayIwouldsuspecthoweverthatreduceddensityof
mosquitoesisaveryimportantonebecauseIdontthink
onthebasisofserologicsurveysthathavebeenmadein
thepastthataveryhighproportionofthepopulation
wasimmunizednottotheextentwherethediseasewould
virtuallydisappear

DrReevesIcertainlyconcurinDrLennettesopinion
onthisratherstronglyespeciallythislatterpointthat
serologicevidencedoesntindicatethatasufficientlylarge
proportionofthepopulationatleastintheareaswe
havebeenstudyinginKernCountyhavebecomeimmune
soastoeliminateallthosesusceptiblepeoplethatwould
stillbethereandIthinkthefactorswhichyouexpressed
areverypertinentandapointwhichyoushouldkeepin
mindItisntjustinfectionrateinthevectorswhich
controlsthissituationbutthepopulationofthevectorsis
ofequalorgreaterimportanceWecanhavealowerin
fectioninvectorsandifyouhaveaveryhighpopulation
youaregoingtohaveampleopportunityfortransmission
AverygoodquestionandIamverygladthatitcameup

Thenextquestionwhenyoufirsthearitisreallygoing



tosoundloadedandIhaveafeelingyouaregoingtobe
surprisedattheanswerWhywiththegreatnumbersof
CulextarsalisbreedinginthericefieldareasoftheCen
tralValleyweretherenotmorecasesofencephalitisin
thosericefieldareasascomparedwithareasalongUS
Highway99intheSanJoaquinValleyin1952 Thatis

agoodquestionDrLongshorewhatistheanswerto
thisquestion

DrLongshoreIthinkthatsomeoftheinformation
hasbeenoverlookedtogivethisimpressionWefindif
welookonlyatthenumberofcasesthatthestatement
madeisquitetruethatthelowerSanJoaquinValley
predominatedwiththeheaviestnumberButifwelook
atitonanattackratebasedonthepopulationwefind
thatKernisthenumberoneareawith97per100000
butthesecondareaisSutterCountywith61per100000
thethirdMaderawith56thefourthFresnothefifth
YoloCountywith49per100000thesixthKingsthe
seventhisSanJoaquinandtheeighthisYubawith45
per100000Thereforeoutofthe20countiesinwhich
wehadthemajorityofourcasesthoseinthenorthern
partofthevalleywereprettywellrepresentedwhenyou
reportitonanattackratebasisIdontbelieveyoucan
saythatyoudidnthaveitinproportiontoyourpopula
tionIthinkyoudid

DrReevesIsntitamazingwhatstatisticianscando
Theonlyansweryouneedismorepeopleupinthe
SacramentoValleyandyoucanruntheSanJoaquin
numberofcasesoffthemapitsthatsimpleandisone
ofthosefactorswehaveastrongtendencytoforgetand
yetbasicallyitisveryimportantThenumberofpeople
hasagreatdealtodowithhowmanycaseswearegoing
toseeIdontthinkthereisanyonefromtheChamber
ofCommerceheresowewonthaveanytroubleinthat
regard

ThenextquestionIamgoingtoaddresstoDrLong
shorealsoHowdoyouexplaintheextremelylowinci
denceofhumanclinicalcasesofencephalitisinthe
CentralValleyofCaliforniaduringthesummerof1953
followingparticularlyasitdidtheepidemicofWestern
Equineinthesummerof1952whichshouldhaveleft
anamplesourceofvirusforinitiatinga1953epidemic
season

DrLongshoreIthinkbothyouandDrLennettehave
partiallyansweredthatintalkingabouttheprevious
questionsInthefirstplaceIdontknowwherethevirus
goesoverthewinterorifthereisalotoralittleleftover
fromtheprecedingseasonIftherewasalotofvirusleft
overfrom1952IdontknowwhereitwentDrReeves
hasbeenworkingonthisandifcantellusIknowhe
willanswerthatIdobelieveinspiteofthefactthatwe
dohavenumeroussusceptiblepeopleintheValleyarea
thatitisonlynaturalfollowingthenumberofclinical
caseswhichwesawthattherewereundoubtedlymany
moresubclinicalinfectionswithWesternduringour1952
epidemicandthattherewouldbemanylesspeoplesus
ceptibleintheseareastheverynextyearIthinkpartially
thatthiswouldaccountforthecyclicalarrangementwe
seemedtoseepriortothefloodsandepidemicof1952
ofWesternandStLouisoccurringinafiveyearcycle
YouhavetohaveaLargepercentageofsusceptiblesto
getepidemicpossibilitiesFollowinganepidemicyou
havemanylesssusceptiblepeopletobeattackedthenext
yearIthinkthemainreasonwedidnthavemorehuman
casesthisyearisduetothefactthatthemosquitoeswere

97

downinnumberandwedidnotexperiencetheenviron
mentalconditionssimilartothosewhichwewereunable
tocontrolin1952Ithinkitisacombinationofless

susceptiblesfollowingtheepidemicandfewermosquitoes
withamorenormalenvironmentalcondition

DrReevesThisisthelastquestionIhaveforDr
LennetteandIthinkthereissomeoneherewhomhe
wishestointroduceafterhehaspaidthepriceofthis
question

DrLennettewhatistheprobableprevalenceof
strainsofmosquitoborneencephalitisinCaliforniaother
thanWesternEquineandStLouis

DrLennetteWehavesomeevidenceonthatfromthe
workofDrReevesandDrHammonwiththesocalled
CaliforniavirusandIthinkthepossibilitiesthatother
arthropodborneviralagentsarepresentisfairlyreason
ableAsyouprobablyareawaretheRockefellerFounda
tionforseveralyearshasbeenoperatinglaboratoriesin
variouspartsoftheworldinAfricaandmorerecently
inIndiaandveryrecentlywithinthelastfewmonthsin
TrinidadThepurposeoftheselaboratorieshasbeento
lookforarthropodborneviruseswhichareresponsiblefor
theencephalitidesAlargenumberhavebeenfoundin
SouthAmericaandinAfricaWefeelthatthereare
probablyotherviralagentspresentintheCentralValley
becausewehaveaverywidespectrumofclinicalpic
turesoneendofwhichispoliomyelitiswithallthe
paralyseswhichoccurandattheotherendisthefrank
encephalitisinmanycasesofwhichwefoundtheWest
ernEquineorStLouisvirusestoberesponsibleand
sometimesaveryhighproportionofmumpsvirusaswas
mentionedbyDrLongshoreandthenwehavealarge
residuumofpatientsallofwhomhavehadaclinicalpic
tureofencephalitisorencephalomyelitisfromwhomwe
canfindnoetiologicagentThereforeweareinclinedto
believethattheseagentsmustbepresentTheyhavenot
asyetbeenidentifiedandwehavelookedforsomeof
themAsamatteroffactinsome180patientsfromthe
CentralValleyprimarilyfromtheKernarealastyear
wehavetestedtheseagainstsome12or14socalled
exoticvirusesfromSouthAmericaandthetestshave

allbeennegativeSoperhapswearemoreconvincedthan
beforethatwearedealingwithsomeasyetunknown
agentpresentinthatareaTheremaybemorethanone
Wearehopefulthatwithadequateassistancewemight
beabletoattackthisproblemandratherrecentlythe
RockefellerFoundationhasbecomeinterestedinthis

problemandperhapswiththeirassistancewemaybe
abletoconductinthedepartmentafairlylargescale
investigationonarationalbasisoveraperiodoftimeand
trytoworkoutsomeofthesepeculiardiseaseswhichwe
areseeingIthinkthatthisquestionisverypertinent
becausethereisgoodevidenceandeveryreasontobelieve
thatotheragentsarepresent

SinceIhavetoleaveIshouldliketotakethisoppor
tunitytopresentaguestsittingbackthere DrLeslie

AlmofSwedenDrAlmisafellowvirologistIamonly
sorrythatDrAlmsscheduleissorushedDrAlmisa
memberoftheSwedishdelegationattheUnitedNations
RepatriationCommissioninKoreaandIamsurethat
therearemanytalesthathecouldtellusofwhathas
happenedinthepastfourmonthsHisschedulebeing
whatitishewonthaveopportunitytospendmuchtime
excepttodayintheBayArea

DrReevesWeareveryhappytohaveyouwithus
DrAlm



Wearenowgoingtogoontosomeoftheveterinary
phasesofthisquestionDrDeanhowcanweexplain
theoccurrenceofEquineencephalomyelitisinhorses
rathercommonlyoutsidetheCentralValleyareasfre
quentlyintheabsenceofhumancases

DrDeanTherehavebeenseveralexplanationsgiven
forthisoccurrenceProbablyoneofthemostlogicalcan
bemadeonthebasisoftheamountsofinfectioninthe

mosquitoesorthedensityofthemosquitopopulationWe
havetalkedhereabouttheattackrateinpeoplebeing
40to80perhundredthousandInhorsesitwillrunas
muchas500perhundredthousandintheValleyinspite
ofthevaccinationofhorseswhichisntdoneinpeople
Wealsohaveamuchhigherattackrateinhorsesthanin
peopleinthefringeareasIfthereisalownumberof
mosquitoeswithperhapsalowamountofvirusinthe
mosquitopopulationtherearelikelytobehorsecases
beforeyouhavehumancasesFirstinthefringeareas
thereislittlevaccinationofhorsessecondthereisa
muchlargerareaofbitingspaceavailableonhorsesthan
onpeopleandthirdhorsesareoutatnightinfields
whereirrigationisbeingdoneandarethussubjecttoa
longdurationofexposureThisisthebestexplanationI
haveforit

DrReevesThisquestionhascomeupmanytimes
particularlyinsomeofthesoutherncountiesanditis
certainlygoingtobeveryinterestingtoseeifwecan
obtainadditionaldatainthefuture

ThenextquestionIwouldalsoliketoaddresstoDr
DeanDohorseseverexperienceaclinicalattackfrom
theStLouisencephalitisviruswhichproducesadisease
inman

DrDeanAsfarasIknowtherehasneverbeena

reportedcaseofnaturalinfectioninhorseswiththeSt
LouisvirusTherehasbeenproducedinMontanaandI
believeinColoradounderchallengeconditionsclinical
symptomswhentheStLouisvirushasbeeninoculated
intercraniallyorintercerebrallyWetriedhereatthe
Universityaboutfourorfiveyearsagowithaviruswe
obtainedfromDrReevesandDrHammonWeinocu

latedsomehorseswiththeStLouisvirussubcutaneously
andintradermallyAntibodieswereproducedbutno
clinicalsignsUndernaturalconditionswehaveStLouis
infectioninhorseswithantibodyproductionbutap
parentlynoclinicalsymptoms

Autopsyspecimenshavebeencollectedfromhorses
whichhavediedfromencephalitisandnoevidenceof
StLouisvirushasbeenfoundTherehasneverbeenan

isolationoftheStLouisvirusfromnaturallyinfected
horsesanditappearsonthebasisofthisevidencethatif
thisoccursitisanextremelyunusualtypeofthing

DrReevesIcertainlyconcurwithDrDeanThisisa
questionwhichisnotinfrequentlyaskedofusinthefield
anditisonethatisofpotentialimportanceinunder
standingtheseinfectionsIamgoingtoaskDrDeanthe
nextquestionWhatevidenceisthereifanythatcattle
doordonotexperienceaviremiaorclinicaldiseasewhen
inoculatedbyamosquitobitewiththevirusofWestern
EquineerStLouisencephalitis

DrDeanFirstduringthepastfiveorsixyearswe
haveaskedveterinarianstoreporttousclinicalcasesof
encephalitisincattlewiththeideathatwemayfind
WesternEquineEncephalitisvirusWehaveneverfound
inspecimenssubmittedanyevidenceofWesternEquine

98

EncephalitisUnderartificialconditionsorlaboratory
conditionsIthinkDrReevesandothershavechallenged
cowswithStLouisvirusandwiththeWesternEquine
Encephalitisvirusandhavenotproducedaviremiaal
thoughtheyhaveproducedantibodiesAntibodiesin
cattlehavebeenfoundundernaturalconditionsinKern

CountyThereisnoevidenceofWesternEquineEncepha
litisviruscausingaclinicalillnessincattle

Therehasreallybeenlittleresearchworkdoneonthis
particularproblemTherewouldberoomforagreat
dealofadditionalworkonwhethertheycirculatevirusin
thebloodornotItjusthasntbeendoneasextensivelyas
itmighthavebeen

DrReevesThisisanotherquestionforDrDean
Oftenwhenahorsecaseofequineencephalitisappears
inaruralneighborhoodthereisconcernonthefarmers
partforthewelfareofhischildrenHewouldliketoknow
justhowmuchchancethereisoftheirbeinginfected
withthesamedisease

DrDeanThisquestionissimilartoonewehadabout
sixorsevenyearsagoWheneveracaseofequineencepha
lomyelitisoccurredinahorsethehealthofficersusually
wantedtoquarantinekillisolateorgetridofthehorse
immediatelybasedonthetheorythatthehorserepre
sentedahazardtopeopleinthatareaWecarriedout
experimentstodeterminethedurationoftheviremia
WeinoculatedthehorseswiththeWesternEquineEn
cephalitisvirusandgotapicturesimilartothisForthe
firstfourorfivedaysfollowinginoculationwecoulddem
onstrateaviremiaTheviremiathendisappearedAbout
theseventhoreighthdayortwoorthreedaysafterthe
viremiahaddisappearedantibodiesstarteddeveloping
andabouttheninthdaywebegangettingariseintemp
eratureClinicalsymptomsbeganaboutthetenthor
eleventhdayOnthebasisoftheseexperimentsthe
viremiadisappearsatleastfourorfivedaysbeforeclinical
symptomsbeginWethereforedontbelievethatahorse
sickwithWesternEquineEncephalitisrepresentsany
hazardThehazardifanyfromthehorsemustbeduring
thefirstfourorfivedaysasamaximumafterthehorse
wasexposedtothevirusItispossiblealthoughithasnt
beenshownthatmosquitoescouldbitethehorseduring
thatperiodandthentransmittothechildrenorhumans
butitwouldbebeforeclinicalsymptomsbecamerecog
nizableSoifyoudoanythingafterclinicalsymtomsshow
onahorseyouareclosingthebarndooraboutfivedays
toolateYourhazardreallyoccurredprobablyatthe
sametimethehorseinitiallybecameinfectedwithWestern
Equineencephalitis

Wecertainlyalsohavetokeepinmindthatthepopu
lationofhorsesinanareaisfairlysmallinnumber as

comparedwiththeothersourcesofmosquitoinfection
andthattherearemanyothersourcesofvirusthat are

probablyplayinganequalifnotagreaterrole
DrReevesNowwearegoingtogointosomeofthe

mosquitophasesIamgoingtohavetopickoutcertain
questionsbecauseweareshortoftimeThefirstofthese
questionsisforDickPetersWiththedataofthe1952
epidemicofencephalitisinCaliforniaavailableisthere
anyclueastotherelativecompletenessofCulextarsalis
controlproportionatenumberofvectorstohumanhosts
oractnalnumbersofvectorstounitareaetcwhich
willberequiredinthefuturetopreventtheepidemic
transmissionofWesternEquineorStLouisvirus

MrPetersThedataisveryregretablyinconclusive
andyettobeobtainedastowhatlevelofmosquitoesis a



dangerouslevelWearestillattemptingasyoumosquito
abatementpeoplewellknowtoestablishstandardsam
plingmethodsbywhichtogetquantitativedatawithre
specttoinfectivemosquitoesinproximitytothema
jorityofhumansThestudiesthatweredonelastyear
withrespecttoobtainingtheprevalenceofinfectedmos
quitoesincertainareaswehopetobeabletodoubleat
leastnextyearSuchmightgiveusmorequalitativein
formationastohowmanyinfectivemosquitoesoccurwith
respecttothehumanpopulationTheratiobetweenthe
quantitativeconsiderationofnumbersandthequalitative
considerationsofinfectedmosquitoesisstillIbelievein
largepartyettobedeterminedandthisevenmoreem
phasizestheneedforfurtherstudyonthissubject

DrReevesThenextquestionisreallyaluluIam
temptedtotellyouwhosubmittedthisoneHasanyat
temptbeenmadetoestimatebymathematicalprobabil
itymethodssimilartoRonaldRosscomputationfor
malariainhisbookThePreventionofMalaria1910
theapproximatenumberofvectorCulextarsalisfemales
percapitaofhumansbelowwhichnumbereitherSt
LouisorWesternEquineencephalitiscannotbeexpected
tobesuccessfullytransmittedtoman Idonthavethe

couragetopassthisquestionontoamemberofthepanel
soIlltryitmyself

Thequestioniswhetherwehaveanepidemiological
patternherethatisverysimilartomalariaForthoseof
youwhodontrememberRossworkinanAsiaticarea
hewasabletocomputeformalariainaparticularlocality
whichhewasstudyingtherewereabout40Anophelesper
personandmalariacouldbetransmittediftherewere40
ormoreThechancesofamosquitobitingapersonthat
wasinfectedandthensubsequentlyattherighttimebit
ingasusceptibleweresufficientthatthediseasewould
continueatthislevelBelowthisleveltheinfectionchain
wasbrokenWellwithencephalitiswearenotdealing
withadiseasetransmittedfrommantomanasfaraswe

knowWehaveaninfectioninnatureinwhichthemos

quitoesarebeinginfectedbyfeedingonbirdsandthen
iftheyhappentofeedonamanintheirbroadfeeding
rangetheymaytransmittheinfectionCertainlythe
indexof40suchasRosshadandhasbeenshownin
malariawouldnotfitinthisparticularcaseAsamatter
offactifwetakealookatsomeofthepopulationfigures
whichwehavewecanseethatattheendemiclevelof

theaverageyearwhenwehaverelativelyfewcasesthe
indexoftarsalismosquitoesmustbeveryhighandwe
stillhaveverylittleinthewayofhumanclinicaldisease
Thisisanimportantfactorbecausethemajorityofthe
peopleinfecteddonotbecomeillTheyhaveaninap
parentinfectionacounterpartforwhichwedonothave
inmalariaTakealookatthestudythatwedidinKern
CountyafewyearsagointheCityofBakersfieldInan
entiresummerofcollectingwewereabletogetonlya
littleover100femaletarsalisandbelievemewewere
tryingtofindtarsalisYetinthatverysmallsampleof
tarsaliswewereabletoshowthattherewereinfected

mosquitoessowecouldhavehadaverylowindexwith
thispopulationandstillhavehadapotentialareaWe
hadclinicalcasesinBakersfieldbutthepeopledont
stayinBakersfieldTheyhaveatendencytogetoutinto
otherareasandbeexposedSoreallywedonthave
quitethetypeofaunitsituationthatwedowithmalaria
ofavillagewherethetransmissionistakingplaceina
verysmallunitWehaveinsteadanareaproblemwith
potentiallyinfectedmosquitoesinfiltratingfromtheout
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sideandasusceptiblehumanpopulationinfiltratingout
wardsandwehavecertainlybeenconcernedwithat
temptingtodevelopanindexofthetypeinquiredabout
Ourfirstproblemistodevelopadequateindicesofin
fectioninthemosquitovectorandthatproblemhas
proventobeabletoputthestatisticiansontheropes
whichgivesussomesatisfactionImsorrythatwecant
giveamorecompleteanswerWhatweneedverybadlyis
anareaofverycompletemosquitocontrolwithadjacent
areaswherenothingisbeingdonewhereverycarefully
controlledanddetailedstudiescanbemadeIwouldsay
inregardtoanotherquestionherethatsuchacalculation
ispossiblebutwehaveagreatdealtolearnbeforewe
aregoingtoknowallthefactorsthatareinvolvedsothat
wereallycandetermineaccuratelywhatthisindexis
anditwillprobablyvaryundercertainconditionsindif
ferentpartsofCaliforniaIdoubtverymuchifthesame
indexmightbeservinginthericefieldareasasitwould
intheSanJoaquinValleyarea therewouldprobablybe
somematerialdifferencesinthatregard

IwouldliketoaskDrBellamythenextquestionin
twopartsFirstDrBellamydoyoubelievethata
tarsalisindexwouldbeofvalueinpredictingencephali
tisSecondHowaboutasnowpackindexHavelong
termweatherforecastsapossibleapplicationinthis
matter

DrBellamyWellIwouldanswerthefirstquestion
YesIthinkatarsalisindexwouldbeaveryimportant
thingtouseasatoolinplanningcontrolworkagainst
suchappearancesasthe1952epidemicHoweverIdont
thinkitissomethingthatcanbeestablishedonthedata
thatareavailableatthepresenttimeIthinkthepresent
effortstogatherdataonCtarsalispopulationlevelsin
relationtovirusinfectionratesinmosquitoesinrelation
toclinicalattackratesinhumanstoattackratesinhorses
forWesternEquineandperhapsinrelationtoannual
neutralizingantibodylevelsinvariousanimalsincluding
humansmayoveraperiodofafewyearsprovideim
portantanswerstothequestionWhatindexoftarsalis
abundanceislikelytobeassociatedwithhumaninfection
withencephalitis Ibelievethatsuchanindexwillhave

tobeappliedwithinbroadlimitsparticularlyatfirst
andthatthesignificantindicesprobablywillnotbethe
sameforallareasandthereforewillhavetobeapplied
locallywheretheyaredetermined

ThesecondpartofthequestionisonewhichIthinkis
prettygenerallyassociatedwiththe1952epidemicThere
wasatremendoussnowpackontheSierrasanditwasfol
lowedbyatremendouspopulationofCtarsalisinthe
valleywhenthesnowmeltedThiswasfollowedbymany
humancasesofencephalitisThosethingsseemtofitto
getherquitewelllikethehandinthegloveandIthink
thatwemustbewareinthefutureofanysuchtremendous
snowpackontheSierrasduringthewinterperiodIt
mightbeverywelltogobackthroughtheyearsandat
temptfromthedataonhandtorelatesuchthingsas
virusratesinmosquitoesandprovenclinicalcasesin
humansinthevalleyareastosuchthingsastheamount
ofsnowpackontheSierrasineachcorrespondingpre
viouswinterTheremightbealeadherethatwouldbe
nearlyasimportantorpossiblyevenmoreimportant
thanaCtarsalisindextopredictencephalitisCertainly
asnowpackindexwouldgiveforewarningearlierinthe
seasonYoucouldstartplanningforworkearlierthanif
youwaiteduntiltheCtarsalispopulationhadoccurred



DrReevesIwouldliketoaskthenextquestionof
DickPetersShouldmosquitovectorcontrolinCali
forniaasopposedtogeneralmosquitocontrolbeex
pectedtoreceivepriorityinthelocalcontrolprogram

MrPetersIamgoingtomakeatrueconfessionatthe
outsetIwrotethatquestionIhavehaditthrownatme
frommanydirectionsThisquestionisloadedthereisno
doubtaboutitIthasinmymindthreeaspectsIthasa
psychologicalaspectastothepublicreactionithasan
economicaspectastotheabilitythewherewithall
toaccomplishtheobjectivesandithaslastlyanatural
historyaspectIdowanttoemphasizethelatteraspect
inmyanswertothisparticularquestionInmyjudgment
wehavecometoacceptvectorcontroltobetheconduct
ofarthropodspeciessanitationonthebasisofaspecialized
controlendeavordirectedatselectedhabitatsandif
doneefficientlyresultinginanabsenceavirtualeradi
cationofadiseaseIdowanttomakeclearandevident
thatitisnotthatsimplewithrespecttoCulextarsalisand
encephalitisCtarsalisisprobablythemostliberallydis
tributedmosquitohabitatwiseinCaliforniaIameter
nallyimpressedfromthesurveysIhavemadeIusedto
getoutinthefieldthatinestimatingtheamountof
CtarsalisinageneralwayIamconvincedthatthevast
majorityofthemosquitohabitatsarecapableofproducing
CtarsalisanddosoingreatnumbersSecondlyCtar
salishasadaptedbeautifullytothesituationsthatmanhas
createdbutitisprimarilyamosquitoofnatureyoufind
itinhighelevationsyoufinditinstreambottomsyou
finditinlakesyoufinditinalloftheoutlyngareasMan
hascomeinandchangedthewholeschemeofthingsand
ithasadapteditselftothenewconditionsIdowantto
makeitveryveryevidentthatCtarsalisiscertainlynot
asimpleprobleminvolvingthemereapplicationofspe
cializedhabitatcontrolItiswithoutdoubtacompre
hensiveproblemaproblemthatinvolveshittingevery
sourceofCtarsaliswithinrangeofitsflighttohumans

NowinresponsetothequestionShouldCtarsalis
controlbegivenpriorityovergeneralmosquitocontrol
Ithinkitinevitablyhastobegiventopprioritybecause
itisthemostfundamentalpartofthemosquitocontrol
programanditshabitatisgrowingmoreandmoreas
timepassesFurthermoreithasshownitselftopossess
probablythehighestresistancetochlorinatedhydrocar
boninsecticidesofanymosquitoinCaliforniaWehave
certainlybeenawakenedbywhatitdidlastyearandwe
knowfullwellthatitcouldhappenagainThereforeI
amoftheconvictionthatinmostinstancesthecontrolof

Culextarsalisandtherearesomeexceptionsisaninte
gratedandinterlockedfunctionwiththeconductand
performanceofthegeneralizedmosquitocontrolpro
gramHoweveronethingoughttobeborneinmind
veryexpresslyThemajorityofthemosquitocontrol
programsinCaliforniawereorganizedtoalleviatepublic
tormentfrommosquitoesTheotherprincipalreasonwas
malariacontrolIthasonlybeenrecentlythatCtarsalis
hasbeenbroughtintofocusThusitisimportanttobear
inmindthatthepublichasatleasttwootherreasonswhy
itwantsmosquitoabatementThepublichealthaspect
expressedasencephalitisiscertainlyoftremendousim
portanceandIdonotproposetounderestimateitWell
alsoacceptIthinkthepubliccomfortproblemThe
publicdoesntknowwhetheritisapestmosquitoora
publichealthmosquitothatisbitingButinfulfillingour
responsibilitiesweastechnicalpeopleinthisfieldmust
certainlyapplyeverytechnicaldeviceandmeansatour
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commandinordertoobtainthedesiredlevelofpreva
lencethatcanbehadwithintheeconomicsavailableto

usandtherebyrestrictthediseaseofencephalitistothe
minimumpossibilityofbeingmanifested

SomyanswerisbrieflyIbelievethatthesubjectof
Ctarsaliscontrolandthegeneralizedprogramareinte
gratedandinterlockedGraduallywearebecomingmore
awareofthespecialwaysrequiredbywhichtocontrol
CtarsalisNodoubtifweknewmoreaboutCtarsalis
wecouldmakeitscontrolmoreprecisebyutilizingcertain
logicalmethodsinkeepingwithamorespecializedtype
ofprogram

DrReevesImightmakeasuggestionNextyearI
thinkthiswouldbeaveryexcellentsubjectforasym
posiumallbyitselfWecouldspendanhouronthis
subjectwithoutanytrouble
Iaminagreatdilemmawehaverunoveranhour

ItsallyourfaultIstillhavequestionshereandIdont
knowwhattosayShallwecloseitoffnowordoyou
wantmetopickafewquestionsandhaveusgoahead

Audiencesignifieditsdesireformorequestions

DoyoubelieveWesternEquinevirusgoessouthwith
thebirdsinthefallandreturnsnorthwiththeminthe
springDrBellamy AnswerYesorNo

DrBellamyYes

DrReevesWellthatisanopinionandIcantagree
withsuchanunequivocalanswerItsaveryinteresting
questionthough therelationshipofmigratorybirdsto
theseencephalitisvirusesItisonethatweareinvestigat
ingtosomeextent

InordertosavetimeIllanswerthisnextquestion
Doespresentfieldorlaboratoryevidenceindicatethat
thereareimportantencephalitisvectorsotherthanmos
quitoesinCalifornia

Wehavenoevidencetodaythatthereisanyother
importantencephalitisvectorespeciallywithregardto
transmissiontomanWehavenoevidencethatmitesare

playinganimportantroleinthisregard
Arethereotherareasinthecountrywhereencephali

tisisofasgreataninterestasintheCentralValleyarea
YesThereareextensiveareasoftheUnitedStateswhere

thesevirusesareposingaproblemnotannuallyonthe
samebasisastheyarehereinCaliforniaalthoughthis
pastyeartherewasanoutbreakinNorthDakotaandin
theSouthernCanadaareaInoticedinarecentreport
thatWesternEquineviruswasappearinginTennessee
andthereareanumberofareasinthiscountrywhere
thesevirusesarereallyofconcerntodayOneormoreof
thesevirusesoccurineveryState

Whatotheragenciesareengagedinencephalitisre
searchwork ThereisaverylargenumberofthemYou
knowtheonesthatareworkinghereinthisStateOut
sideofCaliforniathenationalInstitutesofHealthatthe
RockyMountainLaboratoryinHamiltonMontanahave
aratherlargeresearchunitunderDrEklundwhichis
investigatingencephalitisinthemidwesternandnorthern
midwesternareasTheCommunicableDiseaseCenterof
theUSPublicHealthServicehasaresearchunitsome
whatthesameastheoneinKernCountyinGreeley
ColoradostudyingencephalitisTheCommunicableDi
seaseCenterhasalargelaboratoryandresearchgroupin
MontgomeryAlabamaThereareotherprivateresearch
anduniversityorganizationsandexperimentstations
throughouttheUnitedStatesthatarestudyingoneor
anotherofthephasesofthisproblemThereareanum



berofthebiologicalhousesthatareconcernedwiththe
productionofvaccineandwhichhavedonesomebasic
workonvirusesDrLennettementionedtheRockefeller

FoundationItiscarryingonextensivestudiesinAfrica
SouthAmericaandIndiaTheArmedForcesaremaking
extensivestudiesinjapanandKoreaandinAustralia
therearetworesearchgroupsstudyingtheproblemSo
therereallyisaverywidespreadprogramofconsiderable
interestandimportancetoalargenumberofpeople

HeresaquestionDrBellamymightanswerWhat
approachistheBakersfieldencephalitisunittakinginat
temptingtodiscovertheoverwinteringreservoirmecha
nismofStLouisandWesternEquineviruses Thishas

beenreferredtoanumberoftimesandperhapsvery
brieflyhecantellyoutheverygeneralapproachwhich
wearetakingtowardsthis

DrBellamyThevirusesofWesternEquineandSt
Louisencephalitisapparentlyoccurmainlyinmosquitoes
asarthropodexamplesalthoughtheyhavebeenfound
occasionallyinotherarthropodssuchasbirdmitesetc
Occurrenceofthevirusesinvertebratesisprimarilyin
wildandtosomeextentdomesticbirdsalthoughen
cephalitisvirusisfoundinhumansandhorsesandthere
isevidencethatthevirusesoccurinotheranimalsSince

thevirusisknowntooccurinthesetwoplacesthe
arthropodvectorandthevertebrateanimalitsnatural
toassumethattheoverwinteringreservoirmaybethe
bodyofoneofthesetwotypesofanimalsPreponderent
evidenceisthatCtarsalisisthearthropodinvolvedso
wenaturallylookforanoverwinteringreservoirinCtar
salisSimilarpreponderentevidencefromthestandpoint
oftheinvolvementofthevertebratesisthatprimarily
wildbirdsarehoststothevirusessowewouldseeka
vertebratevirusreservoirinthewildbirdpopulation
Thereisadifferenceofopinionastowhichisthemost
likelyanditmaypossiblybethatbothmosquitoesand
wildbirdsserveasreservoirsWeareattackingboth
problemsboththeCtarsalismosquitoandthewildbird
attemptingtofindevidenceofvirusoverwinteringin
eitheroneThiswillexplainmyanswerofYestothe
questionDoyouthinkthevirusgoessouthwithbirdsin
thewinter Ihavebeeninclinedtofeelthatthearthro

podvectorCtarsalismightbetheoverwinteringreser
voirHoweverifevidenceisfoundthatthevirusover
wintersinwildbirdssomeothervirusdiseasesdohave
reservoircapacitiesinvertebratesandcertainlythe
largerpartofourbirdpopulationismigratoryitwould
followthatthevirusiscarriedsouthinthewinterinthe

migratingbirdsandisbroughtbackwhentheyreturnin
thespringThusifthetheorythatmigratorybirdsare
thevirusreservoiriscorrectitwouldfollowthatthevirus
migrateswiththebirds

DrReevesHereisthelastquestionAfteraboutten
yearsofstudyandobservationdoyoubelieveourexisting
mosquitocontrolprogrampracticeswilleverbeadequate
tobraingabouteffectiveWesternEquinecontrol I

wouldliketoincludeStLouisalongwithWesternEquine
indiscussingthisquestionIamrathersurprisedatthe
emphasisshownonWesternEquineinyourquestionsI
supposethe1952epidemicexplainsthis
Ithinkthatwehaveaveryexcellentchanceofachiev

ingcontrolanditisinevitablethatinthefutureour
controltechniquesandpracticeswhicharebeingcarried
outaregoingtoresultincontroloftheseinfectionsI
thinktheprimaryproblemwhichwehaveitthatfre
quentlyweexpecttoaccomplisheverythinginayearBut
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Icantbelievethatwiththeenormouscapacityandin
genuitythatthisgrouphasoveraperiodoftimewe
arentgoingtohavethesamesituationwithencephalitis
thatwehavehadwithanyotherarthropodbornedisease
inanyotherpartoftheworldWearegoingtoevolvea
programthatisgoingtoresultineffectivecontroland
probablylargelythroughvectorcontrolthatitisactually
goingtotakecareofthisproblemthatitisgoingtotake
alltheabilityandcapacityofeveryoneofustodothis
andIthinkthemainthingisthatwekeeppluggingaway
atthisjobthatwedontforgettheobjectiveandthatwe
willaccomplishitThereisnoquestioninmymindatall
aboutthat

Iwanttothankyousomuchforthisreallybeautiful
setofquestionswhichyousubmittedIapologizevery
veryhumblyfortakingsomuchtimebuttheywereyour
questionsandIthoughtthatyouwouldliketohavethe
answerstothemIcertainlywanttothankthepanelvery
muchfortheirexcellentcontributions

MrUmbergerThankyouverymuchDrReevesand
membersofthepanelWewillnowtakeabriefrecessof
nomorethantenminutes

RECESS

MrUmbergerWearealittlebehindtimesoplease
cometoorderEdWashburndoyouhavesomething

MrWashburnWehavehadamessagefromArtGieb
TheotherdayweinformedthegroupaboutArtsillness
andheisapparentlydoingverywellWesenthimatele
gramthefirstdayofourmeetingandthereplycameback
thismorning

CaliforniaMosquitoControlAssociation
BlueandGoldRoom
ClaremontHotel

Yourkindandthoughtfulexpressiongratefully
appreciatedRecoveryprogressingsatisfactorily

ArtGieb

MrUmbergerWearegoingtohaveapaneldiscussion
andIthinkitisveryappropriatetothetimesUsuallywe
thinkofaproblemashavingakeyandinthisparticular
discussionthepanelisgoingtoconsiderreallytwokeys
ThetitleofthepaneldiscussionisMosquitoReduction
throughPrivateAssumptionofResponsibilityWeare
allthinkingintermsofsourcereductionasthefirstkey
butthesecondkeywhichwewillhavetoturntomoreand
moreistheprivateassumptionofresponsibilityIwillcall
onMrFrankSteadtomoderatethepanel

MrSteadIwishtoannouncetoyouthatourpanelis
followingaprettytoughpanelbutIamthoroughlycon
vincedthatmyteamcanlickthemComingonthefield
areMessrsRaleyMurraySmithandHudsonletsreally
givethemahand

ThisisanabsolutelyunrehearsedperformanceandI
amnowpassingouttheassignmentsWeproposetogo
rapidlythroughthreeoftheCodesinthisStateandcon
siderSectionsofthoseCodesthatrelatedirectlywebe
lievetothisproblemoflandownerresponsibilityorthe
personactuallyoperatingthelandandtheassumptionof
responsibilitybythatpersonWewillbeginwiththe
HealthandSafetyCodeandwearegoingtoconsider
certainsectionsandhavecommentsonthosesectionsby
ourpanelWhenwefinishtheHealthandSafetyCode
thenitwillbeinorderforquestionsfromtheaudience



WewillthenproceedtotheAgriculturalCodeandthe
WaterCode

HealthandSafetyCodeSection2271Mosquito
AbatementActwhichreadsasfollows
Anybreedingplaceformosquitoeswhichexistsby
reasonofanyusemadeofthelandonwhichitis
foundorofanyartificialchangeinitsnaturalcondi
tionisapublicnuisance

IamgoingtoaskMrRaleyifhewillcommentonthat
sectionwithparticularattentiontothedistinctionbe
tweenmosquitosituationsresultingfromlanduseand
mansactivitisasdistinguishedfromnaturalbreeding
situations

MrRaleyThepointofnaturalvsmanmadesitua
tionsisperhapsoneofthemostdifficultthatwehavehad
todetermineOurconcernhasbeenoneofgreaterem
phasisinplacingresponsibilityuponthepersonorpersons
creatingamosquitosourcewithintheDistrictWehave
foundthatithastakenusatleastthefirstyearofour
intensiveagriculturalsourcereductionprogramtoeven
begintogetanunderstandingofwherenaturalwaterre
sourcesleaveoffandmanmadewatersbeginWerealize
thatitisaveryfinelinetoworkonaverytreacherous
lineparticularlywhenyouareaskingpeopleresponsible
formosquitosourcestoexpendtheirownfundstocorrect
theconditiontheyarecreatingOtherthantosayitisa
verynarrowlinetodefineIcanonlystatethatsome
placewemustallbegintotrytoseparatenaturalwaters
frommanmadewaters

MrSteadWouldyousayTedthatitisunquestion
ablythedutyofamosquitoabatementdistricttocope
withnaturalproblemsbutthattheDistrictshouldex
amineverycloselybeforeitacceptstheresponsibilityof
usingtaxmoneytocopewithmanmadeproblems

MrRaleyVerydefinitelyIfeelsostronglyaboutit
thatourDistricthasadoptedthatpolicyandwearenow
operatingonthatbasishopingeventuallytocontrolthe
mosquitoeswithintheboundariesofourDistrict

MrSteadWeproceedtothefirstmethodofremedy
setforthinthesectionsundertheMosquitoAbatement
Actthatofnoticetoapropertyownerorlandowner
Thesectionsbeginasfollows

2272Thenuisancemaybeabatedinanyactionor
proceedingorbyanyremedyprovidedby
law

2273Anyremedyprovidedinthischapterforthe
abatementofanuisanceisinadditiontoany
otherremedyprovidedbylaw

2274Wheneveranuisancespecifiedinthischapter
existsuponanypropertyeitherinthedistrict
orinterritorynotinthedistrictbutsosituated
withrespecttothedistrictthatmosquitoesflies
orotherinsectsfromsuchterritorymigrateinto
thedistrictthedistrictboardmayinwriting
notifytherecordownerorpersoninchargeof
inpossessionofthepropertyoftheexistenceof
thenuisance

2275Thenoticeshalldirectthattheownershall
withinaspecifiedtimeabatethenuisanceby
destroyingthelarvaeorpupaethatarepresent

2276Thenoticeshallfurtherdirectthattheowner
shallwithinaspecifiedtimeperformanywork
thatmaybenecessarytopreventtherecurrence
ofbreedingintheplacesspecifiedinthenotice
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2277Thenoticeshallbeservedupontheownerof
recordorpersonhavingchargeorpossessionof
thepropertyuponwhichthenuisanceexistsor
upontheagentofeither

2278Thenoticemaybeservedbyanypersonau
thorizedbythedistrictboardinthesameman
nerasasummonsinacivilaction

DrMurraywouldyougiveusyourreactiontothis
responsibility

DrMurrayWehaveusedtheseparticularsectionsand
findthattheyworkItsnoteasyItplacesalotofrespon
sibilityupontheBoardofTrusteesandfranklythe
BoardofTrusteesprefersnottohavetopersonallyface
alltheresponsibilitiesinthesesectionsIguessyoudont
wantmetomentionaboutgoingovertothePenalCode
righthere

MrSteadThisisunrehearsedandunrestricted

DrMurrayIfwearetooperatetoanyappreciable
extentwithlegalproceedingsmyBoardofTrusteeshas
recommendedthatweworkwithpaidpublicemployees
ratherthancallingupontheBoardtofacetheembarrass
mentsinvolvedinfollowingthelegalproceduresFollow
ingthefirstsectionwhichTedalreadyhasbroughtup
thatanybreedingplaceisdeclaredapublicnuisanceif
wehavearoutinetypeofcasewesimplytakeittothe
DistrictAttorneyandhethenproceedstopassoverto
thePenalCodewhichdeclaresthatapublicnuisanceis a

misdemeanorwhichplacesitinhisjurisdictionInthat
waytheBoardofTrusteesisnotheldtoalargeamountof
timeTheBoardsetsthepoliciesandpublicemployees
includingtheDistrictAttorneysofficetake over

MrSteadDonyousaidthatthesectionwhichTed
answeredsaysthatanybreedinglaceisanuisanceMay
IcorrectthatimmediatelyThelawsaysthatAnybreed
ingplaceformosquitoeswhichexistsbyreasonof anyuse
madeofthelandonwhichitisfoundorofanyartificial
changeinitsnaturalconditionisapublicnuisanceYou
havegivenussomecommentontheattitudeof yourBoard
towardutilizingthesepowerswhicharesetforthWould
youintheremainderofyourfirstcommentheregive us

yourreactiontowhatthelandownersresponsibilityis
undertheinterpretationoflegalduty

DrMurrayThelandownerisheldresponsiblefor
thosesituationswhichhecreatesregardlessofwhich way
wego

MrSteadDoeshebuythat

DrMurrayHehashadtosofarHoweverwehave
beenverytolerantandhavenotpursuedthisprocedure
toanygreatdegreeWehavemadesurethatwherewe
haveuseditthecasehasbeensoclearcutthatthede
fendantwouldhaveahardtimewigglingoutWherethe
BoardofTrusteeshaspursuedthisithasfollowedthe
procedureofcallingthemaninfollowingallthenecessary
routineandhasheldthemanresponsibleforthemos
quitoeswhichhecreatedthroughhispracticesandhas
orderedhimtomakethenecessarychangesInonesuch
casethemanproceededtofollowtherecommendations
totheletterandtherewasnolongeraproblemIthas
workedandwestillbelievethattheownerhasthe re

sponsibility

MrSteadWhilewearestillonthisuseofthepower
ofnoticefromthemosquitoabatementdistrictandthe



successofthatmethodinsecuringcorrectionsortheper
centageofcasesinwhichitisappropriateInowgivean
opportunitytoanyotherpanelmembertospeak

MrRaleyFrankIcantsoundoffontheuseofthe
mosquitocodebutwedidhaveanexperiencethatmay
beinterestingIpersonallyhadtheexperienceofserving
warrantsontwoindividualsandoneagencyusingthe
PenalCodeWefoundthatmuchmoreeffectiveand

mucheasiertoworkwithratherthantogothroughthe
morecumbersomeandslowprocessofbringingaction
undertheHealthandSafetyCodeandtheMosquito
AbatementActThesewarrantswereprocessedthrough
theDistrictAttorneysofficeandthroughtheregular
courts

MrSteadThesecondchapterofthisremediallegisla
tionhastodowithwhathappensiftheprivateowner
doesnotcomplywiththenoticeorthedirectivefromthe
mosquitoabatementagencyThesesectionsbeginwith
Section2282

2282Intheeventthatthenuisanceisnotabated

withinthetimespecifiedinthenoticeorat
thehearingthedistrictboardshallabatethe
nuisancebydestroyingthelarvaeorpupaeand
bytakingappropriatemeasurestopreventthe
recurrenceoffurtherbreeding

2283Thecostofabatementshallberepaidtothe
districtbytheowner

2284Allsumsexpendedbythedistrictinabatinga
nuisanceorpreventingitsrecurrencearealien
uponthepropertyonwhichthenuisanceis
abatedoritsrecurrenceprevented

2285Noticeofthelienshallbefiledandrecorded
bythedistrictboardintheofficeofthecounty
recorderofthecountyinwhichthepropertyis
situatedwithinsixmonthsafterthefirstitem
ofexpenditurebytheboard

2286Anactiontoforeclosethelienshallbecom
mencedwithinsixmonthsafterthefilingand
recordingofthenoticeoflien

2287Theactionshallbebroughtbythedistrict
boardinthenameofthedistrict

IneitherorderwhichyoupreferIwouldliketohear
fromMessrsMurrayandRaleyonthispointbriefly

DrMurrayWehaveneverusedthisItsveryawk
wardunwieldlyandlikelytocreatetroubles

MrRaleyInthecaseoftheAltaIrrigationDistrict
legalhistorywasmadeinFresnoCountywhentheJudge
instructedthatagencytoperformandcompletethecor
rectionsspecifiedbeforetheyevenhadtherighttobe
heardincourtIfthesecorrectionshadnotbeenmade
beforetheyappearedincourttheywouldhavebeenin
contemptbeforetheywereevenheard

MrSteadDoesanyotherpanelmemberhaveany
thingtosay

MrSmithIdliketoaddonecommentIwonderif

thereisonepointwemightbeoverlookingPerhapsthese
provisionsoftheHealthandSafetyCodewhicharead
mittedlycumbersomeandlongdrawnoutareadditional
protectionforthepropertyownersandleanoverback
wardsinbeingfairtothemAndperhapsiftheyarecar
riedoutthroughtheprocessofdiscussionswiththeMan
agerandhearingsbeforetheBoardofTrusteesitmay
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beabettereducationalprocessandmaymakeforbetter
cooperationthroughoutIfyoucanaccomplishsome
thingthroughsittingdownandtalkingaboutitquite
oftenitislongerlastingthanifyouaccomplishitbyhit
tingtheownerovertheheadwithalaw

MrSteadTherearejusttwomoreshortsectionsto
sumupthisbodyoflawintheHealthandSafetyCode
andIaskyoutolistencarefullybecausetheyarenot
entirelyconsistentwiththelanguageofprecedingsections
WenowjumptoSection2270PartsAandBwhichis
onthefrontsheetofthisHealthandSafetyCodeexcerpt
Thefirstremedyfortheabatementofmosquitobreeding
isasfollows

2270aThedistrictboardmay
Takeallnecessaryorproperstepsforthe
exterminationofmosquitoesfliesorother
insectseitherinthedistrictorinterritory
notinthedistrictbutsosituatedwithre

specttothedistrictthatmosquitoesflies
orotherinsectsfromsuchterritorymigrate
intothedistrict

ThefirstonesaystheDistrictBoardmayattackthe
mosquitoesthesecondonesays

2270bThedistrictboardmay
Subjecttoparamountcontrolofthecounty
orcityinwhichtheyexistabateasnui
sancesallstagnantpoolsofwaterandother
breedingplacesformosquitoesfliesorother
insectseitherinthedistrictorinterritory
notinthedistrictbutsosituatedwithre
specttothedistrictthatmosquitoesflies
orotherinsectsfromsuchterritorymigrate
intothedistrict

Nothingissaidaboutwhethertheyareartificialor
naturalinoriginThissectionappearstogivethedistrict
thepowertoabateasnuisancesallwaterresultingin mos

quitobreedingNowIwouldliketohearfromonetwo
orallofthefollowingpanelmembersonthissubject
MessrsRaleyMurrayandSmithWhichpatternthats
thequestionAorB

MrSmithWellIthinkIminauniquepositionin
thathavingjustchangedtoanewjobIhavean oppor
tunitytobenefitfromallthemistakesthatIvebeen
makingfortheLastfiveyearsDuringthepastcoupleof
weeksIvebeendiscussingsomeofthesepoliciesthatare
involvedhereInSantaClaraCountywehavejust re

centlysetupapatternwhichwehopetofollowIdont
knowhowsuccessfullywhichsaysfirstofallwewill
accepttheresponsibilityofsprayingnaturalsourcesand
wehavegoneaheadandlistedthoseweconsider asnat

uralsourcesSecondlyandthishasntbeenbroughtout
yetwealsodecidedwewouldaccepttheresponsibilityof
doingthecontrolofthepestsonallcountyproperty
workingwiththecountyagenciesatthesametimeto
abatethesourceAndthirdlyonprivateproperty we

wouldnotdothattypeofsprayingbutwouldattemptto
gettheprivateownerstoacceptthatresponsibilitythem
selvesandonlydosprayinginthosecasesinemergencies

MrSteadAnyothercommentsIinvitepointedand
answerablequestionsfromtheaudienceDrTinkham

DrTinkhamTheMosquitoControlDepartmentof
theCoachellaValleyMosquitoAbatementDistrictisnot



quitethreeyearsoldHencewearequiteinexperienced
whenitcomestothoseproblemsconcernedwithfarmers
whodefyusratherthancooperatewithus

OurfirstcasewasturnedovertotheCountyCounsel
justlastweekforprocessingInthisparticularcasewe
gavethefarmerseveralverbalnoticesplusawrittenno
ticeinearlyJunerequestingthatcertainmosquitocon
trolworkbeaccomplishedwithintwoweeksItwas
pointedoutthatfailuretodosowouldmeanthatwe
wouldhavetocontrolthemosquitoesandsendhimthe
billHedidnotattempttocooperateuntilmidAugust
bywhichtimethebillwas22300Wehadhimbefore
theBoardinOctoberwhenthebillwaspresentedwhich
stillisunpaid

InthisrespectIwouldliketopointoutcertainincon
sistenciesinthelawthatprovidealoopholeforsuch
offendersSections2274to2277oftheHealthandSafety
Codesaysthatthenoticeshallbeservedontheowner
ofrecordorthepersonhavingchargeorpossessionofthe
propertyuponwhichthenuisanceexistsinthiscase
thefarmerleasingthelandSection2283howeversays
thecostofabatementshallberepaidtothedistrictby
theownerThereisthelooholeforthefarmertoget
outNowifSection2283wasinaccordwithSections
2274to2277andreadthecostofabatementshallbe

repaidtothedistrictbytheownerorpartyleasingsaid
propertyetcthelawwouldbemuchstrongerandleas
ingfarmerscouldntsquirmoutsoeasilyCansomething
bedonetostrengthenthisparticularsectionofthecode

MrSteadLetmetakeatryatbeinganamateurat
torneyThisasyouindicatedgoestoanyofthepeople
involvedintheoperationTheliengoesagainsttheowner
andIbelievealienmustattachtotheownerButwhat

Ithinkyouoverlookedisthattherearetwochargeswhich
couldYebroughtoneagainsttheownerandoneagainst
theoperatorTherehasbeenafailuretoobeyalegal
noticeanditseemstomethatyoucouldproceedunder
criminallawagainstthefarmerwhofailedtocomply
withalegalnoticeInthisinstanceyouhavenotbeen
abletocollectfromthefarmerandthereforemaynot
collectfromeitherDoesthepanelhaveanydifferent
viewsonthismatter

MrGrayInoticedthisprobleminDrTinkhams
monthlyreportandwrotehimaletteraboutitHisin
tentionsaregoodbutheswrongastoprocedureInthe
firstplaceheistryingtocollectsomemoneyandhehas
notfollowedthecorrectproceduretocollectthatmoney
Hedidnotgivethepersonsinvolvedboththeownerand
themanleasingthelandanopportunitytoappearand
beheardbytheBoardofTrusteesandbeconfrontedwith
theevidenceThereforethewholebasisofthislienprop
ositionisrenderedinvalidBoththeownerandthelessee
cantellyoutogojumpinthelakeandgetawaywithit
DrTinkhamyoucantcollectthatmoneysinceyoudid
notfollowthenecessaryprocedureYoudidnotgive
themtheirdayincourtYoudidnotestablishanyreal
basisasapublicnuisancebecauseyouhadnohearing
Untilyouhavedonethatyoucantgoaheadandfilealien

MrSteadYouaresayingItstimewereadthelaw

MrGrayYes

MrSteadIagreeArethereotherquestionsonthe
generalsubject

MrKimballInfollowingtheHealthandSafetyCode
withrespecttofilinganoticeDonMurraymentioned
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thattheygototheDistrictAttorneyWhatnoticedoyou
givethepropertyownerinwritingorwhatstepsdoyou
takepriortogoingtotheDistrictAttorney

MrSteadDonwillyoureadSection2279andalso
2280andthenanswerthatquestion

DrMurrayIfthepropertybelongstoapersonwho
isnotaresidentofthedistrictandisnotinchargeor
possessionofanypersonandthereisnotenantoragent
oftheowneruponwhomservicecanbemadewhocan
afterdiligentsearchbefoundoriftheownerofthe
propertycannotafterdiligentsearchbefoundthenotice
maybeservedbypostingacopyinaconspicuousplace
uponthepropertyforaperiodoftendaysandbymailing
acopytotheowneraddressedtohisaddressasgivenon
thelastcompletedassessmentrollofthecountyinwhich
thepropertyissituatedorintheabsenceofanaddress
ontherolltohislastknownaddress

2280Beforecomplyingwiththerequirementsofthe
noticetheownermayappearatahearingbefore
theboardatatimeandplacefixedbythehoard
andstatedinthenotice

InourparticularcasewherewehavegonetotheDis
trictAttorneyourpositionhasbeentogotherefirstfor
guidanceandassistancenottoprosecuteTheDistrict
Attorneyisaskedtowritealetterexplainingtotheperson
thatheisinviolationoftheHealthandSafetyCodeand
heisrequestedtocomebeforetheDistrictAttorneyto
showcausewhyheshouldnotbeprosecutedHe comes

atadesignatedtimeandtalkswiththeDistrictAttorney
andonlythenifnecessarywouldthematterbecarried
fartherWeveneverhadtogofarther

MrKimballMyquestionisWhatdoyouhaveto
showtheDistrictAttorneywhatyouvedonebeforehell
considerthecase

DrMurrayWehavelotsofrecordsLotsoflettersthat
wehavealreadypresentedtothefarmercopiesofwhich
weshowtheDistrictAttorney

MrSteadThesectionthatDonMurrayreadbegins
beforecomplyingthereceiverofanoticemayaskfora
hearingandprobablyweshouldhavehadhimreadthe
followingsection
Atthehearingthe mosquitodistrictboardshall

determinewhetherornottheownershallabatethenui
sanceandpreventitsrecurrenceandshallspecifyatime
withinwhichtheworkshallbecompletedThisisthe
responsibilityofthemosquitoboardnottheDistrict
AttorneyHeisyourlawyerasIunderstanditAny
furthercommentonthisparticularpoint

MrUmbergerWehadexperienceonaratherlarge
caseInfactitsalargeagencyandourprocedurewasto
getthelarvaehavethemclassifiedbyourentomologist
andhavethematerialsealedandproperlylabelledandan
affidavitattachedastotimeandplaceofcollectionAlso
wetookpicturesInotherwordswemadeacasehistory
andwiththehelpoftheUSPublicHealthServiceand
theBureauofVectorControlweweresuccessfulinget
tingacorrection

MrSteadNowIhopeweveopenedthissubjectand
ImsurewecandonothingmorewithitWehavetwo
otherCodesthatareequallysignificantMayIproceed
withyourpermissiontotheAgriculturalCode



MrGrayBeforeyoudothatFrankmayIinterject
thisstatementInyourCaliforniaMosquitoControlAs
sociationOperationsManualyouwillfindthecomplete
procedurelaidoutforoperatingundertheHealthand
SafetyCodeAllyouvegottodoistotakethatandfollow
itandyouwontgowrong

MrSteadThankyouHaroldNowforthesectionof
theAgriculturalCodethatIthinkwellwanttobegin
withIfyouwilllookinthemajorCodesoftheStateyou
willseethatinthe100andthe200seriesarealwaysthe
generaldelegationsofauthorityandresponsibilityfol
lowedlaterintheCodewithmorespecificassignments
NeverforgettoreadthosefirstchaptersSection100of
theAgriculturalCodeisasfollows

Asusedinthischapterpestmeansanyofthefol
lowingthatisorisliabletobedangerousordetri
mentaltotheagriculturalindustryoftheState
1Aninfectioustransmissibleorcontagiousdi

seaseofplants
2Anyformofanimallife
3Anyformofvegetablelife

andifyouveplayed20questionsyouknowthatdoesnt
leavemuchoutNextsection

Anytreatmentwhichmayberequiredunder
theprovisionsofthisChaptershallbeatthe
riskofandattheexpenseoftheownerorper
sonsinchargeorinpossessionthereofatthe
timeoftreatmentunlessotherwiseprovided

andthereareotherprovisionsNextEachCounty
AgriculturalCommissionerisanenforcingofficerofall
lawsrulesandregulationsrelativetothepreventionor
theintroductionintoorthespreadwithintheStateof
pestsandastosuchactivitiesisunderthesupervisionof
theDirectorofAgricultureNextTheCommissioner
wheneverhedeemsitnecessarymayenterandmakean
inspectionofanypremisesplantconveyanceorthing
inhisjurisdictionandiffoundinfectedorinfestedwith
anypesthemayinwritingnotifytherecordowneror
personinchargeofsaidpremisesplantsconveyancesor
thingsthatthesameareinfectedorinfestedwithpests
andrequiresuchpersontoeradicatecontrolordestroy
tothesatisfactionofthesaidCommissionersaidpest
withinacertaintimetobespecifiedwithinthenotice

NowalthoughMrHudsonisnotwiththeDepartment
ofAgricultureIamsurehisassociationshavebeenclose
andIdliketohavehimgiveushisthoughtsastohow
muchofaleverthisisformosquitocontrol

MrHudsonAsyousayIamnotwiththeDepartment
ofAgriculturebutIcouldmentionsomeeducationalop
portunitiesinwhichweareengagedwhichmaybehelpful
toyouinyourmosquitocontrolactivitiesWithrespect
tothispointIvebeenanonlookerprobablyliketherest
ofyouforagoodmanyyearsintheSanJoaquinValley
andFresnoCountyIveseentheAgriculturalCommis
sionersproceedunderthisCodeUsuallytheprocedure
hasbeenusedonlywhenapesthasbeeneithernewly
introducedconsidereddangerousorsomethingthat
whetheritsnewlyintroducedornotisworthyofthe
settingupofaDistrictforinstancetheredscalecontrol
districtinTulareCountyIrememberwhentheAgri
culturalCommissionerinKernCountyspenttimeand
moneyandabatedgroundsquirrelsatatimewhenground
squirrelswereinfectedwithsylvaticplagueInthatcase
theStateDepartmentofPublicHealthalsobecamein
volvedsothisCodehasbeenusedfortheabatementofa
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varietyofthingsForexamplecamelthornasaweed
thegroundsquirrelasananimalandredscaleoncitrus
fruitasaninsect

MrSteadDoyouknowofanyinstancesyourselfof
itsuseinmosquitocontrol

MrHudsonIhaventanyinformationaboutthat

MrSteadImeanoutsidemosquitoabatementdis
trictsDoesanyoneonthepanelhaveknowledgeofthe
useofthissectionoutsideofmosquitoabatementdistricts
WellproceednowtoSection133AgriculturalCode
Incasepestsrememberhowpestsaredefined

arefoundtoexistonpropertysubjecttothecontrolof
anyirrigationdrainagefloodcontrolreclamationor
leveedistrictorotherpoliticalsubdivisionsoftheState
includingofcoursecitiesthenoticeshallbeservedon
theChairmanofthegoverningbodyofsuchdistrictor
politicalsubdivisionorincasesuchchairmanbeabsent
fromthecountyforanyreasonandcannotbeservedetc
inthecaseofinfestationsofpestsinoronirrigationca
nalsorditchesincludingthelateralbanksthereofnot
subjecttothecontrolofanydistrictorpoliticalsub
divisionoftheStatethenthenoticetoeradicateorde
stroyorcontrolsuchpestsshallbeservedonallusersof
waterfromtheirrigationcanalorditchesdescribedin
saidnoticeWehaventheardfromyouBobDurbrow
Whatdoyouthinkofthisone

MrDurbrowFriendsIamsurethatIamheretobe
educatedratherthantoeducateThisconvincesmeI
haveseensomeofthesesectionsandIfeelthattheIrri

gationDistrictsinmostinstanceswillcooperatereadily
Wehavetriedtoencouragethatsortofcooperationand
wehaveheardthattheyareinmostinstancesgiving
itWehopethatsthecaseItshouldberemembered
thatanotedphilosopheroncesaidThereareonlytwo
majorurgesforexertiononeispersonalgainandthe
secondisnecessityNowifyouaregoingtothrowthe
maninjailitmaybehispersonalgaintostayoutorit
maybethatheconsidersitnecessarytotakeactionbut
inanycaseIthinkthatwhenyoubegintopointoutto
himthatsomepersonalgainistobeaccruedtohimhe
willtaketheactionnecessaryIcertainlyprefertheper
sonalgainapproach

Itisapparentfromthequestionsandanswersherethat
occasionallyyouneedtopointoutthenecessitytoaman
thatneedstobegivenalittlestrongertreatmentbutI
believethatinthecasesinourdistrictstheseprovisions
willreadilyapplySomeoftheprovisionsarerathergen
eralintheirtermsandassomeonepointedoutaclever
attorneymaywiggleoutofthemIthinkthebestmethod
istopointoutthesectionandaskforsomecooperation

MrSteadMrHudsonwhatdoyouteachyouragri
culturalstudentsastotheirfutureresponsibilitiesunder
thissection

MrHudsonWedealofcoursewithfarmpeopleofall
agesmostlywithadultsinrespecttotheseproblemsWe
arenowproducingacircularattheUniversitywhich
shouldbehelpfultomosquitodistrictsbecauseitwill
beacircularonthecontrolofmosquitoesonirrigated
landsSomeofourcountyofficeshaveincooperationwith
localmosquitocontroldistrictspreparedlittleleaflets
Whenourcountyfarmadvisorsgoouttodiscussirriga
tiontheygooutwithinformationprovidedbyirrigation
specialiststohelpdiscussthismatterofefficientirrigation



inawaywhichwillnotresultinthecreationofamos
quitoproblemThesethngsareparallelbecausetheproper
kindofirrigationwiththeproperarrangementsfor
drainageisbothgoodfortheclientandalsogoodfrom
thestandpointofmosquitoabatementWereanxiousthat
ourcountrypeopleshallweaveintotheirprogramsof
educationinthefieldthingsthatwillhelpwithmosquito
abatementWeregladtohaveyourcommentsastoways
inwhichbypublicationsorotherwiseoureducational
forcescanhelpyouinthisproblem

MrSteadThankyouWellaskEdSmithtocomment
onthesetwosectionsandthenproceedimmediatelyto
readingacommentingonSection135

MrSmithAnypremisesplantsconveyancesor
thingsinfestedorinfectedwithpestsorpremiseswhere
pestsarefoundareherebydeclaredapublicnuisance
andshallbeprosecutedassuchinallactionsorproceed
ingswhateverandallremedieswhichareormaybe
givenbylawforthepreventionandabatementofanui
sanceapplytheretoanditisunlawfultomaintainthe
sameTheremedieshereinaboveprovidedshallbein
additiontotheremedybywayofabatementprovidedin
thischapter
Idliketogobackhereforaminutetothedefinition

givenofapestintheAgriculturalCodePestmeansany
ofthefollowingthatisliabletobedangerousordetri
mentaltotheagriculturalindustryoftheStateI
couldnthelpspeculatingastowhatmighthappenifwe
trytodrawadefinitiontherebysayingthatAedesnigro
maculishasbeenclaimedtoberesponsibleforadropin
milkproductionbyasmuchas20 orperhapsadropin
weightofbeefcattleofmaybe50poundsperanimalper
yearMaybethenitcouldbedefinedasapestunderthe
AgriculturalCodeSoperhapsthismeansofabatement
couldalsoapplyThenperhapswecouldgetadditional
supportAtanyratespeculationonthatmatterisvery
interesting

MrSteadImgoingtoreadtwomoresectionsand
thenreallytossaringerinforanswerbyanybodyonthe
panelSection1365says

Wheneversuchnuisanceexistsandnoticethereforhas

beenservedashereinprovidedandtheCommissionerde
terminesthatsuchnuisanceconstitutesanimmediate

hazardtoanadjoiningornearbypropertyandagreator
irreparableinjurywouldresultfromadelayuntilex
pirationofthetimerequiredbylawforconstructive
noticehemayforthwithcausesuchnuisancestobeabated
byeradicatingcontrollingordestroyingsaidpestsThe
expenseofsuchabatementshallbeacountychargepay
ableoutofthegeneralfundofthecountyTheamount
incurredorexpendedshallbealienonthelandetc
etcThequestionisthisLetssaytheressomething
wrongwiththeHealthandSafetyCodeprovisions
Theresanescapehatchheresomewherebutitsclearly
underthedefinitionofanagriculturalpestSupposethe
AgriculturalCommissionerweretoorderitabatedand
onfailuretoabateandthefindingthatitisanimmediate
hazardtoadjoiningpropertyheabatesitbycontracting
withthemosquitoabatementdistrictinthatareaandhe
handlesthecollectionofthechargesfromthecounty
whatstheresultDoesanybodywanttotryahandat
thatoneIsitpossibleArethereanycommentsfromthe
audience

Wehavenoanswertothisquestionsowemustpro
ceedtoourlastbodyoflawnamelytheWaterCode
Section100
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Itisherebydeclaredthatbecauseoftheconditions
prevailingintheStatethegeneralwelfarerequiresthat
thewaterresourcesoftheStatebeputtobeneficialuse
tothefullestextenttowhichtheyarecapableandthat
thewasteorunreasonableuseorunreasonablemethodof
useofwaterbepreventedandthattheconservationof
suchwateristobeexercisedwithaviewtothereasonable
andbeneficialusethereofintheinterestofthepeople
andforthepublicwelfareTherighttowaterortothe
useofflowofwaterinorfromanynaturalstreamor
watercourseintheStateisandshallbelimitedtosuch
waterasshallbereasonablyrequiredforthebeneficialuse
tobeservedandsuchrightdoesnotandshallnotextend
tothewasteorunreasonableuseorunreasonablemethod
ofuseorunreasonablemethodofdiversionofsuchwater
Bobwillyoukickthisoneoff

MrDurbrowFrankIdbedelightedThisoneisa
dandyandIwouldaccuseFrankofoverlookingtheim
portantbodyoflawfromwhichitwastakenThisiscited
wordforwordfromtheConstitutionoftheStateofCali
forniaThisArticlewasputintherealongtimeagoin
1928becausesomeofthelandsdownintheSanJoaquin
Valleywerebeingirrigatedannuallybythefloodsthat
camedowntheriverItwasoccurringinotherpartsofthe
StatetoobutthiswaswheretheactionwasThepeople
inthatareawherethelandwasfloodedannuallybene
fitedbytheflowofwaterovertheirlandsandthesiltthe
floodsbroughtsotheydemandedtherighttocontinue
thattypeofthingWhenirrigationincreasedinthearea
waterbegantobeusedabovetheirlandsandthenthey
suedtohavethewatercontinuetofloodtheirlandYou
canseewhatanoddsituationthatwouldcreatebecause
thesepeopledidhaveunderouroldlawriparianrights
tothosewatersandiftheyfloodedtheirlandannuallyit
appearedthattheyhadarighttodemandtherightto
continuetofloodtheirlandeveryyearThiswouldmean
thatonecouldntuseanyofthewaterupstreamstoreit
oruseitforirrigationorotherthingsSothatwasthe
backgroundNowyouwillnotefromMrSteadsintona
tionsthattherearesomebroaderimplicationswhich
mightbeimputedtothissamesectionYoumightbringit
rightdowntocasesandsaythatwherethereisadditional
waterorwasteofwaterasperhapswhensomeflowsout
oftheendofanalfalfacheckyoumightactuallystart
anactionunderthissectionoftheWaterCodeorunder
theConstitutionIthinkthatssomethingwhichthefarm
erstheusersofwateraregoingtohavetoconsiderin
viewofthemoreorlesscurrentimplicationsofdanger
accruingtosuchwastefuluseofwater

MrSteadThankyouMrHudsondo youwantto
discussthisone

MrHudsonIdliketomakeonecommentThereare
situationsintheStatewhereitisdesirableatleast oncea

yeartoleachthesoilThatmeansusingwateroverand
abovetheamountrequiredtowettherootsofaplantfor
thepreventionofaccumulationofalkaliandothersoluble
saltsabouttherootsoftheplantsSoinusingthislawI
shouldthinkthosewhoattemptedtouseitwouldwantto
beprettycarefulaboutthedefinitionofthistermun
reasonableuse

MrSteadThankyouIwanttointroduceonemore
specificrequirementfromthewaterlawSection275

Thedepartmentshalltakeallappropriateproceedings
oractionsbeforetheexecutivelegislativeorjudicial
agenciestopreventwasteunreasonableuseunreasonable



methodofuseorunreasonablemethodofdiversionof
waterintheState

Bobwhatisyourcommentonthissection

Editorsnotethetranscriptionofthefirstpartof
MrDurbrowscommentwaslostTheremainder

follows

MrDurbrowIwouldliketociteonecaseWhenDick
PetersaddressedourIrrigationsDistrictsconventiona
coupleofweeksagomanyofushadbeenconvincedthat
youpeoplehadthemosquitosituationprettywellunder
controlintheStateandIthinkthatthereisamultitude
ofpeopleinCaliforniawhofeelthatwayNowIthink
thatyouhavearealeducationaljobtodotoletusknow
thatinspiteofallyoupeoplearedoingwemaybelosing
themosquitobattleThatwastheverystatementthathe
madetoourAssociationtheotherdaySoifitisthat
imporantifitisthatvitalthenallofusaregoingtohave
tocooperateandIthinkthatbylettingtheseriousnessof
thesituationbeknownyoullgetalotmorecooperationin
manycasesthanbyenforcingsomeoftheselaws

MrSteadThankyouBobLetmeregaleyouwith
onelittlesectionintheWaterCodethatIreadforthe

firsttimethismorningItisinSection22264Inareas
wheretheservicerenderedbytheirrigationdistrictis
primarilyagriculturalanddomesticserviceisonlyinci
dentaltheretotheDepartmentofPublicHealthmay
prescribereasonableandfeasibleactiontobetakenby
thedistrictandtheconsumerstoinsurethattheirdomestic

waterwillnotbeinjurioustohealthNowarethere
morepointsthatwillcontributetothedevelopmentof
thissubjectNotthatwecanwrapitupbuthavewe
openeditupsufficientlyforfullconsiderationOrarewe
readytosumitupatthispoint

MrHudsonMrChairmantheresoneotheritemyou
mightmentionOnetimeyearsagoIranastudyinKern
Countyandfoundthatonthesametypeofsoilinthe
sameareawiththesamecropharvestedwithinoneor
twoweekstheuseofwaterbyindividualfarmersranall
thewayfrom28to96acreinchesSothisquestionof
efficientuseofwaterisanotherapproachwherebyyou
mightinterestpeopleinbenefitsthatmightaccrueto
themselvesIrememberwhenanewmanagerwasputin
chargeoftheoperationsontheSierraVistaRanchin
cludingirrigationhesucceededinreducingtheuseof
wateranacrefootoverthat4000acresThatsavedthe
companyalotofmoneyBymorecarefullycontrolling
waterthefarmercansavehimselfmoneyandthatsan
interestingthingtohim

MrSteadMayIbepermittedanopportunitytoat
tempttosumupsomeofthesethoughtsFirstofallwe
arefacingabelttighteningdecadeMoneyisgoingtobe
hardtogetAsfarasourownDepartmentisconcerned
federalsourcesaredryingupStatesourcesaretightening
upIimaginethesamethingistrueofmosquitoabatement
districtsandjustaslastyearwetalkedaboutmorewater
withlessmosquitoesitseemstomethisyearwevegotto
talkaboutmoreprogramwithlessmoneyIfthatisthe
caseitseemstomethatitbehoovesustoexerciseallof
ouropportunitiestoenlistcooperationprogramwiseand
budgetwisebytheapplicationoftheseorsimilarsections
oflawthatmakeitappropriateforotheragenciesof
governmenttoconsidermosquitopreventionaspartof
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theirnaturalandnormalprogramMrGeddestheday
beforeyesterdaysaidheisimpressedbythepaucityofthe
lawbythesketchinessofthesectionsWetriedtopoint
thismorningthatthereisnolackofwordsonthesubject
IthinkwealsofairlywelldemonstratedthattheLegisla
tureofourStatenotonlyinthelawsbutwithcompli
mentstoMrDurbrowfortheinformationintheCon
stitutionofthisStatehastakenaprettybroadminded
lookatthepublicwelfareasrelatedtomosquitocontrol
andallotherpestsPossiblytheselawsarenotsufficient
Maybeifyoutriedthemoutyouwouldmerelyruninto
hopelesslylongdrawnoutlawsuitsandthenlosethem
intheendItseemstomehoweverthatthatcantend
thediscussionWemustdooneoftwothingsWemust
eitherdemonstratethatthesectionsarenotworkableor
securecompetentadvicethattheyarefaultyinthefirst
placeFollowingeitherofthosestepswemusttakethe
logicalconstructivestepstogetasoundadequatein
telligentsymmetricalandworkablebodyoflawthatcan
beusedbyalltheagenciesintheStateinterestedinmos
quitocontroltocopewiththemosquitoproblemOneof
theearlysectionsintheHealthandSafetyCodesays
thatitisthedutyoftheStateDepartmentofHealth
annuallytoreporttotheLegislatureonthosechanges
andamendmentsandadditionstothelawthatareneeded
toprotectthepublichealthThisreferstothesubstanceof
thelawnotmerelytheappropriationspartofitThere
foreIwishtoendthispanelonthenotethatwearenot
onlyinterestedwearetremendouslyanxioustocoop
eratewithyourAssociationinacontinuingstudyand
evaluationofthebodyoflawrelatedtomosquitocontrol
makingavailabletothatdiscussiontheadvicewhichwe
enjoyfromtheAttorneyGeneralsofficeandtheadvice
whichyoucanbringfromyourDistrictAttorneysandin
somecasesfromprivateattorneysIsitnottimethatwe
lookedatthetoolsofourprofessionlegalwiseand
makesurethatweareproperlyequippedtodoajobthat
weallknowwevegottodoWearenowtenminutes
overourallottedtimesothisconcludesthispanel

MrUmbergerIwanttothankMrSteadandthe
panelIknowformyselfthatIvegotnewfoodfor
thoughtandIthinkwerenowlookingintothecrystal
balltothefuture

Weskippedoneitemonourprogramafilmstrip
MosquitoProblemsinIrrigatedAreasandwellnow
havethat

FilmstripprojectedatthistimeafterwhichMr
UmbergerturnedthechairbacktoMrGrant

MrGrantThankyouGeorgefortakingoverthis
morningssessionAjobwelldoneEdWashburnsayshe
stillhassomecopiesoftheProceedingshereforthose
thataresupposedtoreceivethemandhavenotyetdone
soIrequestthatanyonewhohasnthadtheirskintest
readyetpleasestoponthewayoutandhavethatdone
AlsofortheSanJoaquinValleyareastheressometime
availableonthenewtelevisionstationthereandMr

MarvinKramercanmakearrangementsforutilizingit
Isuggestthattheygettogetherinaregionalmeetingand
planoutaTVprogram

Thankyouallforyourattendanceandcooperationin
thisrogramWesincerelyappreciatetheeffortsofallthe
speakerswhomadeitaverygreatsuccessThemeetingis
adjourned


