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PROCEEDINGSANDPAPERSOFTHETWENTYFIRSTANNUALCONFERENCE

OFTHE

California Mosquito Control Association

FIRSTSESSIONWEDNESDAYFEBRUARY111953940AM

Themeetingwascalledtoorderat940ambyVice
PresidentRobertHPetersManageroftheNorthernSan
JoaquinCountyMosquitoAbatementDistrict

VicePresidentPetersGentlemenour21stAnnual
ConferencehasbegunItisnotveryoftenthattheVice
Presidenthastheoccasiontoopenameetingofthistype
ItisunfortunatethisyearthatourPresidentRolland
HendersonisunabletomakethismeetingIreceiveda
specialdeliverylettertwonightsagoherewithItis
almostthelastsecondandIfindthatitisimpossiblefor
metobeinSacramentoIamextremelysorrythatIwill
beunabletobetherebothfromapersonalstandpoint
ndfromthestandpointoftheAssociationNotthatthey
antgetalongwithoutmebutIwouldhavelikedto
inishoutmyresponsibilityRegretsRollandHenderson

BeforewegetunderwaywiththeprogramIcallto
attentionofthegroupasawholethatwehaveavery

terestingprogrameducationalandsocialarranged
ewouldliketohavecompleteregistrationduringthe
yWehavearegistrationboothsetupoutsideinthe
lobbyThesocialactivitiesthatwehaveplannedareto
nightaHospitalityHourwhichwillbeheldintheSilver
RoominthebasementofthisbuildingWehavealso
rrangedadinnerdancewhichwillbeheldintheElks
enipleandthereIbelievetheMirrorRoomisthe
ationWearesellingdinnerticketsfor300perperson

aidImsureyouwillneverreceiveagainasmuchvalue
inthewayofentertainmentasyouwillreceiveonthis
particularoccasionIwillnowcallonGeorgeUmberger
ManageroftheSacramentoYoloCountyMosquito
AbatementDistrictandChairmanofourLocalArrange
entsCommitteetointroducethefirstspeaker
MrUmbergerThankyouMrChairmanWehave
pithusthismorningamanthathasworkedwiththe
untyGovernmentatSacramentoforoverfortyyears

eiseminentlyqualifiedinthefieldandheunderstands
heproblemsofthepeopleintheruralareasAgrand
anourcountyexecutiveMrDeterding
MrDeterdingMrChairmanandmembersofthe

mosquitoabatementdistrictsofCaliforniaItisareal
privilegeformethismorningtowelcomeyoutoSacra
mentoandtoexpresstoyouourappreciationforyour
visittoourcitySacramentohasalwaysbeenhappyto
welcomethosewhocomethiswaybutthismorningwe
areparticularlyhappytohaveyouofthemosquitodistricts
meetingheretodiscussyourproblemsWeinSacramento
Arevitallyinterestedinthemandliketoseeyoumeet
ireanddiscussthemandprobablycomeupwithsome

swersthatwecanuse

FromtheveryinceptionofCaliforniaasyouknowthe

ODDFELLOWSHALLSACRAMENTO

centralvalleyhasbeenplaguedwithmosquitoesThe
earlyminerscomplainedvigorouslyandcommentedon
themosquitoesanddownthroughtheyearsithasbeena
problemWiththeincreasedpopulationandwithmore
irrigationtheproblemsofdrainageandgettingridof
breedingareasofmosquitoesisimportantanditisim
portantlikewisethatourpeoplecanenjoythelongfine
summereveningsintheoutdooratmospherewhichallof
usliketodosomuchThetechniquesandmethodsof
eradicatingmosquitoesarebecomingmoreinvolvedand
complicatedandwhatisgoodtodaymaybeobsoleteto
morrowThesprayingmaterialsthatyouhavebeenusing
donotreactascontinuouslyorthemosquitoesmaybe
comeimmunetocertainapplicationsSoitisvitallyim
portanttoyouandtotheStatethatyoumeethereand
discussindetailtechnicallyandinformativelythose
methodsandproceduressothatasyoureturntoyour
respectivecommunitiesyoumaybebetterabletocarry
outyourresponsibilitiesinyourparticulararea

HereinSacramentowehaveapproachedthisproblem
throughtheleadershipofGeorgeUmbergerwithvigor
anddeterminationWehavebeenfortunateinthatwe

havealocalgovernmentthatcanbecoordinatedwehave
tiedtogetherthehealthdepartmentthesanitationdepart
menttheengineeringdepartmentandthemosquitode
partmentsothatthesepeopleworkonaplanWhatever
isdonedrainageworkwhetheritisroadsidewhetherit
isinthefieldorinsomeofthemajordrainsofthecoun
tryitisdonetoeffectaneventualresultinanultimate
planofdrainageThattendstodevelopefficiencyand
morecompleteeradicationofthemosquitoproblemSo
wewillbeinterestedandwewillwatchwithenthusiasm
togetwhatinformationwecanfromyousowecandoa
betterjobhereinSacramentoForthatreasonweare
particularlyhappytohaveyouwithusthismorningWe
hopethatyourdeliberationswillnotonlybeprofitable
toyoubutwillinadditionbeenjoyableandthatyour
conventionheerwillbeasuccessineveryway

MrUmbergerOurnextspeakerwastobeMrCavan
aughbutduetoillnesswewonthavehimherethismorn
ingInhisplaceisSacramentocitysrepresentativeTrus
teetoourMosquitoAbatementDistrictamangreatly
respectedinourcommunityInthelastelectionhebe
cameamemberofthelegislatureinwhichcapacityheis
nowservingItakepleasureinintroducingMrRoyNeil
sonAssemblymanfromSacramento

MrNeilsonIamsorrythatourCityManagerMr
Cavanaughwasunabletobeherethismorningtowel
comeyoutoourcityYouhaveaprogramwhichisgoing
tobemorebeneficialtoyouandtothisDistrictandto
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thepeoplethananyextendedremarksthatImightmake
OurCountyexecutiveMrDeterdingcoveredthesubject
matterasfarastheCityandCountyofSacramentoare
concernedWehaveprovidedexceptionallyniceweather
foryouduringyourstayherewhichisusualforourCity
Iknowthatyourexchangeofideasisgoingtobevery
helpfultoallofusCorperationandexchangeofthoughts
isbeneficialnotonlytotheDistrictwhichIrepresent
buttoalloftheDistricts

Ifeelthatperhapsthismosquitocontrolisbecoming
moreofaStateproblemthanjustalocalproblemand
thattheStateofCaliforniashouldinterestitselfmorein

controlBythatImeanthatIthinktheDistrictsthrough
outtheStateshouldreceivealargesubventionfromthe
StateAgainIwelcomeyoutotheCityofSacramentoand
extendthegreetingsofourCity

VicePresidentPetersIrequestthatallwhodopar
ticipateintheprogramturnintheirpaperswhenpresent
edandwillallspeakerspleasestandinthispositionsince
wehaveoursensitivemicrophonesinfrontofushereand
wewilltherebypickupamoreuniformrecording

Ibelievethatnomeetingwillbecompleteifwedidnt
receiveanoficialwelcomeInthiscasewearehonoredto

haveDrStanleyBaileywhoistheheadoftheEntomology
DepartmentoftheUniversityofCaliforniaatDavisand
alsoofficiallyisPresidentoftheBoardofTrusteesofthe
SacramentoYoloCountyMosquitoAbatementDistrict

DrBaileyMrChairmanladiesandgentlemenfellow
entomologistsItrustthatthelocalrepresentativeofthe
MosquitoAbatementDistricthastakencareofthehiber
natingAnophelesbehindthemoldingabovehereIfnot
onwarmafternoonswhentheycomeoutofhibernation
theywillfindsomethingtofeedonhereTheBoardsof
Trusteesusuallytrytoaccepttheirresponsibilityseriously
theytrytoprotectthehealthandwelfareofthepublicto
hirethebestpeopletheycangetandtrytoholdonto
themandtodothebestjobweknowhowImsurethisis
characteristicofalloftheBoardofTrusteesTheusual

experienceswillbeexchangedhereaswellasafew
storiesIhopeyouwillenjoyyourselvesTheprogram
andentertainmentchairmenhavemadethenecessary
arrangementsinknowingwhatyouwantIdliketosay
alsobrieflythatitwouldbeagreatpleasureIamsureif
ProfessorHermswereheretodaytoseehowmosquito
abatementhasgrownhowtheprofessionallevelhasbeen
raisedandIamsureMrGrayfullyappreciatesthisbetter
thananyoneelseintheroomWehavetogoaheador
backwardswehavecomealongwayssincethedayswhen
wedidnthaveanythingbutoilandParisgreenIam
surewearegoingaheadinspiteofthepresentdifficulties
encounteredwithresistanceandothercomplicationsand
thatisthereasonyouarehere

VicePresidentPetersThenextitemonourprogram
wastobeamessagefromtheGovernorofCaliforniaWe
havehopesthatGovernorWarrenwillbeheretodayand
thismessagewillbedelayedwiththeassumptionthatthe
Governororarepresentativefromhisofficewillbewith
ussometimeduringthemorningandwewillattemptto
fithiminatthepropertimeInowtakepleasureinintro
ducingthekeynotespeakerofourconferenceDrStanton
JWarewhoistheChiefoftheWaterProjectsSection
oftheUnitedStatesPublicHealthServiceCommunicable

DiseaseCenterDrWareisgoingtotalktousonthe
subjectCoordinatedEffortandConservationThe
PermanentWay

COORDINATEDEFFORTANDCONSERVATION

THEPERMANENTWAY

Introduction

Itisarealhonorandindeedaprivilegetooccupythis
positionontheprogramofthe21stAnnualMosquito
ControlAssociationConferenceTokeynotesuchapro
gramuponwhichappearsuchaugustnamesinthefield
ofmosquitocontrolasDrsFreebornandReestoname
buttwocarrieswithitwhatIfullyrecognizetobea
graveresponsibility

Perhapsfirstthenitisbesttodefinethemeaningof
thetermkeynotetalk definesthistermasan

addressthatpresentstheessentialissuesofinteresttothe
assemblyInearliercorrespondenceyourprogramchair
manMrRobertPeterslaiddownthegeneralthemefor
theconferencebystatingthatemphasiswouldbeplaced
uponthereturntosoundabatementmethodswiththe
obviousimplicationsofwaterconservationandgeneral
mosquitosourcereduction

Theobjectiveofthistalkistodirectattentiontothese
essentialissueswhichwillbesoablycoveredbythenumer
ousspeakerstofollowWiththatinmindIchoseasthe
titleformybriefdiscussionCoordinatedEffortand
ConservationThePermanentWayIbelievethatyou
willfindampleevidenceinthepaperstofollowthatthe
pathofcontinuingprogressinmosquitocontrolinCali
forniaorelsewhereliesalongthelinesindicatedbythe
titleThetitleitselfisselfinterpretativeByitIintend
toconveythethoughtthatonlybythewidestsweepof
coordinatedeffortnamelycoordinationofallagencies
organizationsandindividualsconcernedcanweexpect
toachievesuccessfulcontrolandthatinthiscoordinated
effortwemustkeepinmindconstantlyamostimportant
objectiveexpressedbyawordwhichisbecomingmore
importanttoourcountryandtoallofuswitheachpassing
daythatwordisconservation

Althoughtheprogramchairmanhasmostgenerously
allottedtome30minutesofyourvaluabletimeIfeel
thatitwouldbepresumptuoustotalkthatlonginthe
faceoftheimportantcontributionstofollowAccordingly
Ihavetakenthelibertytoconcentratemyremarkstothe
pointthattheycanbemadeinapproximately15minutes
Ifeelsurethatthetimethussavedwillbeusedtogood
advantageinensuingdiscussions

TheBasisforCoordinationofEffortandfor
WaterConservation

ThehistoryofmosquitoabatementinCaliforniaprior
toWorldWarIIisoneofdevelopmentoftechniquesand
equipmentforcombattingmosquitoesItmustbeempha
sizedthatmosquitoeswereaseriousproblemlargelybe
causeofmansagriculturalactivitiesbeforethefirst
AbatementDistrictswereorganizedTheybecamean

moreseriousproblemduringthoseformativeyears
despitealleffortsatabatementprincipallybecauseof
increasedactivitiesinthefieldofwaterresourcesdevelop
mentSincethemosquitoproblemalreadyexistedwhen
AbatementDistrictscameonthesceneofficialsofthese
organizationsnecessarilyhadtoconcentrateuponre
ducingbythemostexpeditiousmeansthenumbersof
mosquitoespresentintheirrespectiveareasObviously
thoughtmusthavebeengiventothemeansformore
permanentcontrolandindeedstatementsweremadeby
suchoutstandingpersonsasProfessorHermsandMr
HaroldGraytotheeffectthatthesolutiontothemos
quitoproblemlaynotintheapplicationofoilorchemicals



tocollectionsofwateralreadyinexistencebutratherin
thepreventionofsuchcollectionsofwaterbyproperirri
gationpracticesdrainagefillingandothermethodsof
permanentlyremovingbreedingplacesHoweverduring
andimmediatelyfollowingWorldWarIItherewasa
wholesaleacceptanceofthenewlydevelopedorganic
insecticidesanditwouldappearthatinmanyareasthere
wasaconcomitantlossofinterestinbasicpreventive
measuresEvenbeforetheproblemofmosquitoresistance
totheorganicinsecticideswasrecognizedMrGrayin
hisPresidentialAddressbeforethejointmeetingsofthe
AmericanMosquitoControlAssociationandtheCali
forniaMosquitoControlAssociationatBerkeleyin1949
voicedthedangersinherentinacontrolprogrambased
almostentirelyontheuseofinsecticidesandheentered
apleaforareturntobasicsanitarypractices

Itisdifficulttodeterminewhentheconceptofcoopera
tionbetweenseeminglydiverseagenciesinthepracticeof
mosquitocontrolfirstwasvoicedinCaliforniaMostprob
ablyyourreveredformercolleagueandfriendProfessor
HermsledthewayinsuchthinkingAtleastweknow
thatasearlyasMarch1920duringtheinitialconference
ofthegroupwhichbecamethepresentAssociationhe
deliveredapaperentitledMosquitoControlanIm
portantFactorTheDevelopmentoftheStatesRe
sourcesandtheNecessityforCoordinatedEffort

FromthebeginningthemutualinterestsoftheAbate
mentDistrictstheStateDepartmentofPublicHealth
andtheUniversityofCaliforniawererecognizedThese
agencieshaveworkedtogethersteadilytowardacommon
oalWiththeformationoftheBureauofVectorControl

in1946evenclosercooperationwasachievedbetween
publichealthandmosquitoabatementinterestsSuch
cooperationiseasilyunderstoodsincemosquitocontrol
forthemostpartisactuallybutaphaseofpublichealth
andruralsanitation

Anawarenessofthepartplayedbyotheragenciesin
contradistinctiontothatofindividualsinthecreation
ofmosquitosourcesbecameapparentearlyin1947when
abodywasappointedbyyourExecutiveCommitteeto
acquaintauthoritiesinSacramentowiththepotential
mosquitoproblemtobecreatedbytheCentralValley
Projectandtoaskforcooperationtokeepmosquitobreed
ingtoaminimumLaterinthatsameyearitwasrecom
mendedthattheBureauofVectorControlobtainthe
servicesofaPublicHealthServiceengineertostudyand
tofollowtheconstructionoftheCentralValleyProject
andtomakerecommendationsfortheeliminationand
alleviationofmosquitoproblemsthatmightbedeveloped
therefromThisservedasthebasisforasoundlydevelop
ingprogramofcooperationwithwaterresourcesdevelop
mentagencieswhichisproducinggratifyingresultsinbe
halfofmosquitocontrolinterests

Theconceptoftheneedforinteragencycooperation
andcoordinationstemsfromtheawarenessthatcertain

publicagencieswerecreatingmosquitoproblemsinthe
pursuitoftheirlegitimateandimportantactivitieswhile
othersthemosquitoabatementorganizationswereat
temptingtoalleviatethesesameproblemsAlsoitwas
realizedthatstillotherofficialagencieswerepursuing
aimsthatwouldwithpropercoordinationactuallysup
portoraugmenttheaimsofthemosquitoabatement
agenciesThusMrHaroldGrayatthe1950Annual
ConferenceoftheCaliforniaMosquitoControlAssocia

nsuggestedthatsincesomeoftheworstmosquito
rrigationpracticesyourgroupshouldseriouslyconsider
problemsinCaliforniawerecreatedbyexcessivefaulty
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implementingjointactionwithotheragenciessuchas
theDivisionofWaterResourceslocalrrigationorganiza
tonsfarmadvisorssoilconservationistscountycommis
sionerscountyroaddepartmentsandfarmersorganiza
tionsFurthermoreotherMosquitoAbatementDistrict
ManagerssuchasMessrsEdSmithandBobPetershave
ledthewaytobroadeningthescopeofcooperation
throughtheiroutstandingeffortstobringtogetherthe
variousgroupsconcernedwithwaterresources

PastissuesoftheProceedingsandPapersoftheCali
forniaMosquitoControlAssociationannualconferences
revealanincreasinginterestandawarenessinthesemat
tersofcoordinatedeffortandconservationWhileMr

Graycontinuedtopressstronglyfortheemploymentof
soundmethodsinmosquitosourcereductionhewasjoin
edbyanincreasingnumberofsoundthinkersallheaded
inthesamedirectionItisrecognizedofcoursethatthis
approachincludesapressingneedforbasicbiological
studiesandinvestigationsandthattheimportanceof
insecticidesshouldnotbedisregardedTwoyearsagoat
the19thAnnualConferenceMrJohnMHendersonof
thePublicHealthServicetalkedtoyouaboutmanmade
mosquitobreedingandimproperirrigationpracticesHe
pointedouttheneedtoinitiatelongtermprogramsfor
preventingmanmademosquitobreedinghestressedco
operationamongagenciesconcernedtowardthegoalof
conservationirrigationandmadeastrongcaseforplacing
emphasisonreducingexistingmosquitobreedingplaces
andavoidingthecreationofadditionalbreedingsites
Atthe1951meetingthekeynoteaddresspreparedby
MessrsFrankSteadandArveDahlofyourownState
DepartmentofPublicHealthanalyzedprogressinmos
quitocontrolandcooperationwithotheragenciesAt
thissamemeetingDrFCBishoppoftheDepartment
ofAgriculturealsoemphasizedtheneedinmosquitocon
troloperationsforcooperationwithotheragenciesand
groupsconcernedwithhighwayconstructionirrigation
drainagewaterwaysimprovementandlanddevelop
mentLastyearasymposiumonAgencyCooperation
andMosquitoSourceReductionwasheardwithpartici
pationbyrepresentativesfromtheBureauofReclamation
SoilConservationServiceCollegeofAgricultureCalifor
niaIrrigationDistrictsAssociationCaliforniaStateDe
partmentofFishandGametheCaliforniaWaterPollu
tionControlBoardandthePublicHealthServiceItis
apparentthatthebasisforcoordinationofeffortandfor
thedevelopmentofwaterconservationmeasureshasbeen
establishedItremainsonlyforeachandeveryorganiza
tionrepresentedheretodaytobenditseffortstoward
buildinguponthisbaseforthepurposeofformulating
soundfutureprograms

Conclusion

Withoutanydoubtyouwillnotethatthecarefully
organizedprogramcloselyfollowsthegeneraltheme
statedearlierofplacingemphasisuponthereturnto
soundabatementmethodsbystressingwaterconservation
andgeneralsourcereductionAquickperusalofthe
varioustitlesthereinrevealstheconsiderationofsuchsub

jectsasagricultureirrigationdrainagemosquitosource
reductionwaterconservationmorewaterwithfewer
mosquitoesandthelikeIamsurethatbythetimethe
constructivepaneldiscussionsandcriticalanalysesofthe
comingthreedayshavebeenpresentedwewillgoour
individualwaysamuchbetterinformedandathoroughly
inspiredgroupItiswiththisinmindthatIamreassured
ofcomingproofforthestatementthatbycoordinated
effortandconservationwewillachievethepermanent



waytosubstantialandlastingprogressinmosquitocon
trol

VicePresidentPetersThankyouDrWareWehad
hopestohaveDrFredCBishopppresentapaperHe
wroteashortletterwhichIwouldliketoreadsome

excerptsfromIappreciateyourwillingnesstomakea
placeontheprogramformeevenatthelastminuteand
regretdeeplythatIwillnotbeabletobewithyouItrust
thatyouwillextendmyregardstomembersoftheAssocia
tionandIhopethatyourconferencewillbeproductive
ofmuchgoodItrustthatyouwillmakeitaspecialpoint
toemphasizethedesireoftheofficersanddirectorsofthe
AmericanMosquitoControlAssociationtohavealarge
representationpresentatitsmeetingatDaytonaBeach
April12thto16th1953andweappealtoyoutomake
substantialcontributionstotheprogramWewillbe
pleasedtogiveconsiderationintheprogramforcontribu
tionsfromvariousmembersoftheCaliforniaMosquito
ControlAssociationNotonlyisanexcellentprogramin
prospectatDaytonaBeachbutalsoanumberofinterest
ingtoursoftheStateincludingsomeoftheexcellent
mosquitocontrolworkgoingforwardthereanopportun
itytovisittheOrlandoLaboratoryofthisBureauwhere
researchonmosquitoesandotherinsectsofimportanceis
goingforwardonalargescaleSincerelyFredCBishopp
ChiefofBureau

Iwillassumetheresponsibilityofreadingashortsum
maryfromDrTwinnthePresidentoftheAmerican
MosquitoControlAssociation

GREETINGSFROMTHEAMERICANMOSQUITO
CONTROLASSOCIATION

TheAMCAhadanotheractiveandsuccessfulyear
in1952Thehighpointofinterestofcoursewasthe
jointmeetingoftheAssociationwiththeUtahMosquito
AbatementAssociationheldintheHotelUtahSaltLake
CityonMarch24to27undertheableleadershipofour
PastPresidentDrDonMReesNearly50paperswere
presentedandmanyoftheseweresubsequentlypublished
intheJuneSeptemberandDecemberissuesofMosquito
Newsthecostbeinglargelycoveredbyproceedsfromthe
SaltLakeCitymeetingAusefulfeatureatthemeeting
wasthedistributionofabstractsofthesepapersinmimeo
graphedformtoallattendingTheMayorofSaltLake
CitytheHonorableEarlJGladegaveanaddressof
welcomeandpresentedtheincomingPresidentofthe
AMCAwithaKeytotheCitymadeofUtahcopper

TheexcellentattendancefullyrepresentativeofNorth
Americathehighcalibreofthepaperspresentedthe
interestandenthusiasmdisplayedatmeetingsoftheBoard
ofDirectorsandatthegeneralbusinesssessionswerea
finedemonstrationofthegrowingvitalityofthissplendid
lyusefulinternationalorganizationItwaswithsincere
regretthattheBoardofDirectorsacceptedtheresigna
tionofTDMulhernasExecutiveSecretaryTommy
waspresentedwithahandsomechimingclockasatoken
oftheesteemofhisfellowmembersToreplacehimwe
werefortunateinobtainingtheservicesofTedRaleyof
SelmaCaliforniaHeandtheTreasurerRowleyDorer
ofNorfolkVirginiahavedonewondersinplacingthe
businessandfinancesoftheAssociationonasounder

footing

Anotherimportanteventduringtheyearwasthepub
licationinMarch1952ofAMCABulletinNo2

4

entitledGroundEquipmentandInsecticidesforMos
quitoControlThis166pagebulletiniswellwrittenand
authoritativeandessentialtoallengagedorinterested
inmosquitocontrolItwaspreparedbytheMiscellaneous
PublicationsCommitteeoftheAssociationandeditedby
DrEFKniplingArrangementsarebeingcompleted
topublishathirdbulletinunderthetitleofMosquito
RearingTechniques themanuscriptofwhichhasbeen
preparedbyMissHelenLouiseTrembley

OnJuly30and31aninformalsummerfieldtripofthe
AMCAwasheldatOttawaCanadaTheofficersand
regionaldirectorsoftheAssociationwereinformedofthis
meetinginadvanceanditwasintendedtogiveitwider
publicitythroughMosquitoNewsUnfortunatelythe
JuneissuewasdistributedtoolateforthispurposeHow
everagoodrepresentationofmembersattendedandall
reportedtheyhadamostenjoyableandinterestingtime
underidealweatherconditionsAfullreportoftheevent
appearedintheSeptemberMosquitoNews

OntheinvitationofthePanAmericanSanitaryBu
reauDrFCBishoppandMrHarryHStagewere
namedtorepresenttheAssociationattheFirstInter
AmericanCongressofPublicHealthheldatHavana
CubaonSept26toOct1ThisCongresswassponsored
cojointlybytheBureauandtheGovernmentofCuba

AnapplicationforClassBnonduespayingmember
shipfortheAMCAintheAgriculturalResearch
InstituteWashingtonDCwasmadeonOct21and
HarryStagewasnamedastheAssociationsrepresentative
intheeventthattheapplicationisapprovedThepurpose
oftheARIistoprovideamechanismforthecol
laborationofindustrialacademicandgovernmental
scientistsinpromotingagriculturalresearchandpractices
thatwillleadtothebestlongtimeutilizationofthena
tionsagriculturalresources

TheAMCAsGoodNeighborClubisstillgoing
strongunderHarryStagesenthusiasticleadershipand
additionalcontributionsarewelcomedtoplacesubscrip
tionsofMosquitoNewsanddistributeotherpertinent
publicationstoworthyorganizationsandindividualsin
lessfavouredpartsoftheworld

ThenextoutstandingeventintheAMCAcalendar
willbethejointmeetingoftheAMCAandtheFlorida
AntiMosquitoAssociationattheSheratonPlazaHotel
DaytonaBeachFloridaApril12to171953Local
arrangementsareinthehandsofacommitteeunderthe
chairmanshipofSamMinnichPresidentoftheFlorida
AssociationDrFCBishoppVicePresidentofthe
AMCAischairmanoftheprogramcommitteeAd
vancenoticesofthemeetinghaveappearedinrecent
issuesofMosquitoNewsAnexceptionallyinteresting
profitableandenjoyablemeetingisassuredandwelook
forwardtothepleasureofseeingmanyofyouthere

VicePresidentPetersWearefortunateinhavingsome
outofstateparticipationonourprogramandweare
alwaysgladtoseefellowworkersfromtheStateofUtah
TodaywehavetwopapersfromUtahthefirstofwhich
is1952FloodMosquitoAbatementProblemsinSalt
LakeCity whichwillbepresentedbyRobertWilkins
ManageroftheSaltLakeCityMosquitoAbatementDis
trict

MrWilkinsMrChairmanandmembersLikeyouI
amverysorrythattherearesomanyofourleaderspresent
vicariouslytoday



THE1952FLOOD MOSQUITOABATEMENT
PROBLEMSINSALTLAKECITYMOSQUITO

ABATEMENTDISTRICTUTAH
BYROBERTAWILKINS

Superintendent
ItiswithakeeninterestthatIattendthiseducational

Conferencenotthatmychronologicalvisualizedmethod
ofbringingtoyourattentionthegreatSaltLakeValley
Floodof1952withitsramificationsandaddedmosquito
productionproblemswillcontributetoyourbenefitbut
ratherbecauseonceagainIhavetheprivilegeoflisten
ingtothescientificpaperspreparedbyyourmanyexperts
Imightexciteyoursympathyinourbehalfbecauseof

whatappearsfromthehistoryofthisgreatfloodinpic
turesaccompaniedbythenumerousopinionsandde
mandsandorganizedgroupswiththeirattorneysthrough
the11daysofthisterrifyingexperienceandyoumight
bemovedtoresolvethatourDistrictemployeesare
wonderworkersandentitledtomeritbadgesforgreat
efficiencysinceourCitymosquitopopulationwasnot
muchgreateraccordingtolighttrapcatchesthanin
normalyears

Thereisactuallyverylittlenewtobesuggestedfrom
our1952problemsandmethodsofcontrolbylarviciding
adulticidinganddredgingtoreducelarvalhabitats

MrJayGrahamwillholdupExhibits1to9asIread
thesummaryofevents

ExhibitNo1showspicturesofthefirstdayoftheflood
onApril26thwithaccompanyingnewspaperarticles
HereyoumayseetheEmigrationCanyonBridgeripped
apartandthemotortrafficjaminthedowntownarea
andthenewwaterwayformingbetween9thand13th
SouthStreetsFivehundredvolunteersstartedthesand

bagcanalfrom5thEasttotheJordanRiverat8thWest
TheCityofElyNevadaoffered8000bagstoavertdis
asterFivedraglinesarehurryingtheconstructionofthe
newdrain30x6toGreatSaltLake9milesdistant
Itisnow25complete

TheSPRREngineerDSBurnsandColCC
HaugDistrictEngineerArmyEngineerCorpsfromSac
ramentoCaliforniawereonthejobreadytoassistafter
localresourceswereexhaustedandawaitedGovernor

Leesdeclaringastateofemergency
ExhibitNo2showstheCitysdesperatefighttocon

structthe13thSouthsandbaganddirtfillchannel
againsta40blockinundationPoolscovering4square
milesformedonthewestsidestreetsandyardswerealso
blottedoutTheJordanRiversouthwestoftheCityburst
overitsbanksalonga10milestretchofitscourseSec
ondaryroadswereallunusablenorthandwestofthe
CityintheprincipalmosquitoproductionareasFrom
SpanishFork55milessouthtoOgden40milesnorth
floodwaterswererushingintoSaltLakeValley18000
sandbagsarrivedfromtheNavalSupplyDepotEly
Nevada1000menwereona24hourbasis

TheMtDellReservoiroverflowed550secondfeet
twicethecreekscapacityTheJordanRiverEmigration
CanyonCityCreekBigandLittleCottonwoodcreeks
allcarriedtwicetheirnormalflowcausinggreatdamage

ExhibitNo3givesconditionsonApril27thFlood
damagereached100000000Theaerialviewsshowthe
torrentsflowingthroughtheCityandthelakesformed
onthewestsideAwarningwasgiveninthenewspapers
thatmosquitoesarecomingThepictureshowsourwork
crewandtrucksclearingcloggeddrainchannelsThe
hiringoffourdraglineebytheCountyFloodControland
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thecooperativedrainagecommitteespeededthenewout
lettotheLake

MayorEarlJGlademetwithrepresentativesofin
dustrybusinessCityandCountyStateandArmyofficials
andtheFloodControlorganizationtosetupoperations
tosavetheCity5to10milliondollarspropertydamage

ExhibitNo4showsconditionsonthe50blockarea
whichwasfloodedtopreventgreaterpropertydamage
elsewhereFourhundredfamilieswereevacuatedThe

JordanRiverwassandbaggedbyLDSChurchwelfare
workersandmanyotherunitswererepresentedThe
Citygrantedanextra50000forsurplusdredgingfrom
21SttoNTemple

ExhibitNo5alsoofMay2ndshowsviewsofvarious
phasesofthefloodhavocThetrafficjamsstillcause
manyhoursofwaitingforCityworkers

ExhibitNo6showsthesituationonMay3rdOfficials
metandmadefloodcontrollingdecisionsThemosquito
problemofmovingthestagnantwaterinlowareasafter
thehighrunoffintothe50blockareabeganAllpossible
methodswereconsideredandthefinaleffortsdrained
thisareaafteronlyoneapplicationoflarvicidesbyair
planebeingmadeThislowflyingplanewassanctioned
byspecialmeetingofauthoritiescontrollinglowflying
inresidentialdistricts

ExhibitNo7exhibitsconditionsonMay6thThe
floodatthemouthofWeberCanyonnearOgdenUtah
wasequallyassevereasinSaltLakeTheChurchesdirect
edthehousingof1600floodvictimsTheusualaftermath
oflawsuitsbeganelevenfirmsseeking12180500dam
ages

ExhibitNo8coverstheperiodMay811thThethreat
ofgreatermosquitoproductiongrewasthefloodwaters
subsidedleavingextensivelowlandscoveredwithstag
nantwaterAgroupofSaltLakeCitywomenvolunteered
tolearninspectionmethodsandtofurnishtheirown
bootsandcarsinanefforttospotandreportallsmall
poolscontaininglarvaewithinthecitylimitsFourpumps
rangingfrom4to8sizeweremannedbymosquito
abatementemployeesthreedaysandnightsduringthe
emergencyperiodliftingwaterintothesurpluscanal

ExhibitNo9isdatedMa27thPresidentTruman
granted25000000forfloodaidThefloodwaterdrain
agewasthennearlycompleteDamagetocitystreets
bridgesdrainsandequipmentwaslistedat56324000
notincludingindividuallosstoresidentsandbusiness

Twomosquitoarticlesappearedinthenewspapers
Airplanesprayingwasfoundtobethesolutionoftreating
inaccessibleareasSecondaryroadswerestillinundated
andtruckswithpowersprayersworthlessInspectorswere
compelledtomakelongwalksdailyaroundtheperimeter
oflakesnewlyformedtoflagspotsprayingbytheair
planePhotomapsshowingproducingareasincolor
wereusedbythepilotwhowaswellacquaintedwiththe
districtThisphaseofourcontrolwasthemosteffective
Applying02lbofDDTas25emulsibleinwateror
oilasrequiredperacreresultedinaverysatisfactory
controlEvenconsideringtwoheavymigrationsofmos
quitoesintoourCityfromareasbeyondourcontroleach
lastingapproximatelysixdaysdurationoursuccesswas
aboveexpectationsLighttrapaveragecatchwas5and
progressivelyawayfromthecitythetrapsrunthesame
nightsaveraged12inMurray6milesaway22inMid
vale12milesawayand35atRiverton20milesawayall
inasoutherlydirection

Fishcultureandplantingisaregularphaseofcontrol
andthe1074residencepools90drains30lakesand81



gutterswerestockedwith31813Gambusia750field
poolsrequired14926gallonsoflarvicide87depressions
wereeliminatedbyfilling

Theairplanecovered4442acresusing7141gallonsof
larvicideat2gallonsperacre2000Tossitswereused
DrainscleanedwithTractorD4andditcherwere17
miles3477feetDrainscleanedbyhandshovelswere9
miles1305feetNewdrainconstructedwas1mile300

feetThedraglineworked6248hoursundercooperative
drainagecosting8216303dredgingwas12miles4755
feetandexcavating303443cubicyards

VicePresidentPetersThenextparticipantonourpro
gramisalsoarepresentativefromtheStateofUtahand
thetitleofthattalkis1952TestsofHeptachlorfor
MosquitoControlItisapaperwrittenbyDonRees
whomweallknowandJEGrahamFieldSupervisor
fortheSaltLakeCityMosquitoAbatementDistrictJay
Graham

MrGrahamMrChairmanandgentlemenSome
timesIfeelsoryforyoupeopleoutherewhohaveareal
badresistanceproblemwhenweinUtahcanstillgetby
withDDTandsomeoftheotherchlorinatedhydro
carbonsThispastyearwedidsomeworkwithHeptachlor
andIhavethereportofthatworknow

1952FIELDTESTSOFHEPTACHLOR

FORMOSQUITOCONTROL

BYDONMREES

DeptofInvertZoolandEntomologyUofUtah
SaltLakeCityUtah

and

JAYEGRAHAM
SaltLakeCityMosquitoAbatementDistrict

SaltLakeCityUtah

Duringthesummerof1952severalexperimentswere
conductedwithVelsicolHeptachlorintheSaltLake

TestNo

1

2

5

6

Mosquito InstarorStage Area

Culextarsalis 2ndand3rd

110perdip instar

Culextarsalis 2ndand3rd

150perdip instar

3 Culextarsalis 2ndand3rd

130perdip instar

4 Culextarsalis
Culisetainornata

24perdip
Aedesdorsalis 2ndand3rd

25perdip instar

Culextarsalis

Culisetainornata

115perdip
7 Culextarsalis

Culisetainornata

13perdip
8 Culextarsalis

515perdip

1st 4th
instar

Pupae

1st 4th

instar

Pupae
1st 4th
instar

Pupae
1st 4th

instar

Pupae
9 Aedesdorsalis 4thinstar

50100perdip Pupae
Adultsvery Adults
numerous

6

060acres 4inches 013lbs 100

070acres 4inches 009lbs 100

090acres 4inches 0046lbs 100

087acres

620acres 3inches 004lbs 100

056acres 8inches 002lbs 80

065acres 10inches 0094lbs 100Larvae
00Pupae

072acres

CityMosquitoAbatementDistrictAllexperimentswere
conductedinthefieldandwereinacordancewiththe

normaloperationalproceduresofthedistrictThiswas
doneinorderthattheresultsmightbeappliedtothe
controlprogramwithoutfurthermodificationifwarrant
edWheneverpossibleadditionalobservationsweremade
astotheeffectoftheinsecticideonotherformsoflife

intheareaparticularlythevertebrates

LaboratorytestsbySoroker1951haveshownVelsi
colHeptachlortobe86timesaseffectiveasDDT
againstlarvaeofCulisetainornataStage1951reports
almostperfectcontrolofAedessollicitansandAedes
taeniorhynchuslarvaeat005to01lbsperacreThisis
inaccordancewithresultsfromCaliforniawhere85
controlofAedesnigromaculislarvaewasobtainedwith
004lbsperacreAnon1951McDuffie1949reports
a73killofAedesatChurchillCanadawithaconcen
trationof02lbsperacreAtthepresenttimethere
isnodataavailableforpupalcontrolwiththisinsecticide

Heptachlorwasfoundtobeeffectiveagainstadultsof
severalspecieswhenappliedattherateof10mgper
squarefootYates1950AccordingtoYatesheptachlor
doesnotgiveimmediateknockdownresultsbutresulted
incompletemortalityin24hours

EQUIPMENTANDPROCEDURE

Thesprayingequipmentusedwhileconductingthese
experimentsconsistedofaChampionknapsackhand
spraypumpwitha4galloncapacityandaFriendpower
spraypumpwitha50gallontankmountedonatruck

Someexperimentswereperformedunderclosesuper
visionforgreateraccuracywhileotherswereperformed
byregularfieldcrewsactingoninstructionsbutwithout
directsupervision

Followingisatabulationoftheexperiments

AveDepth Amtacre Kill

15inches 009lbs

8inches 016lbs

99Larvae
00Pupae

100Larvae
00Pupae

054acres 5inches 046lbs 100Larvae
30Pupae
99Adults



Thefollowingexperimentswereperformedbyalarvici
dingcrewactingoninstructionsbutwithoutdirectsuper
visionOnthe26thofAugust1pintofVelsicolHep
tachlor25emulsionwasmixedwith40gallonsofwater
inthetankofapowersprayTheareastreatedwereof
severaldifferenttypesincludingpasturesborrowpits
andmarshesAltogether9areasweretreatedand38
galsofmixwereusedagainstlarvaeofthefollowing
speciesCulextarsalisCulisetainornataandAedesdor
salisThekillapproached100in24hours

Onthe27thofAugustthesamecrewtreated6differ
entareaswith pintoftheemulsionin40gallonsof
waterThespeciesinvolvedwereCulextarsalisandAedes
dorsalisOfthe6areastreated5wereborrowpitsor
ditchescontainingstagnantwaterThekillintheseareas
was100in24hoursTheotherareawasamarshin
which20gallonsofmixwereusedon81acresThisre
sultedinanaverageof0032lbsofheptachlorperacre
TheresultswerenotsatisfactorySomepartsofthearea
hadamortalityapproaching100whilethekillinother
partswaslessthan50whencheckedat24and48hour
intervalsaftertreatment

TOXICITYTOOTHERANIMALS

InalloftheareastestedwithHeptachlorobservations
weremadeastothetoxiceffectstootheranimalsInno

casewasanyharmfuleffectnotedeitherbythemen
doingtheworkorbytheownersofanylivestockthatwere
intheareaAttheheavistconcentrationusedlessthan
spoundperacrenoilleffectswerenotedonfrogsor
wildducksthatwereintheareabothbeforeandafter

treatmentLehman1951reportstheLD50forhep
techlortotherateas90mgKgwithsymptomsofpoison
ingsimilartoaldrindieldrinandchlordan

SUMMARYANDCONCLUSIONS

VelsicolHeptachloremulsionwasusedagainst3species
ofmosquitoesCulextarsalisCulisetainornataandAedes
dorsalisinthevicinityofSaltLakeCityduringthesum
merof1952Theinsecticidewasappliedbybothhand
andpowersprayersinconcentrationsvaryingfrom002
lbsperacreto046lbsperacreNodifferenceinthe
resultswasnotedforanyofthe3speciesofmosquitoes
involvedintheexperimentsAgainstlarvaeacontrolof
80wasobtainedwith002lbsperacreand100con
trolwasobtainedwith004lbsperacreandallhigher
concentrationsPupalcontrolstartedat046lbsperacre
butthekillwasonly30atthisconcentrationFurther
experimentsonpupalcontrolwerenotconductedAlmost
perfectadultcontrolwasobtainedwithaformulationof
08Heptachlorinwaterandusedasaliquidspray

Heptachlorisaneffectiveandeconomicalinsecticide
whenusedagainstlarvaeandadultsoftheabovenamed
speciesofmosquitoesbutismoreexpensivethan2fuel
oilwhenusedinsufficientamountstodestroypupae
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VicePresidentPetersThenextpaperonourprogram
isentitledObservationsontheSeasonalHistoryofAedes
squamigeranditwillbegivenbyDrRMBohart
AssistantProfessorofEntomologyUniversityofCalifor
niaatDavis

DrBohartBasictoinsectcontrolistheknowledgeof
thebiologyofeachpestIthinkthatitisafairstatement
thatwedonothavecompletelysatisfactorydetailofthe
biologyofanyoftheCaliforniaspeciesofmosquitoesThe
otherauthorsonthispaperMrMezgerandMrTel
fordandIhavemadesomerecentobservationsonthe
lifehistoryorseasonalhistoryperhapsofAedessquamiger
andIthinkthattheseremarksshouldbeofsomeinterest

andforthatreasonIhopethatyouwillforgivethein
jectionofafewremarksonmosquitoesintothisconfer
encedevotedalmostentirelytothecontrolofwater

OBSERVATIONSONTHESEASONALHISTORY
OFAEDESSQUAMIGER

RMBOHARTECMEZGERANDADTELFORD
In1902DWCoquillettgavethenameAedessquam

igertoapreviouslyundescribedspeciesfromPaloAlto
andSanLorenzoCaliforniaAnearlyrecordofthehabits
ofthisspecieswasgivenbyHJQuaylein1906andmore
detailwasaddedbyHJLoweworkingasentomologist
fortheAlamedaCountyMosquitoAbatementDistrict
in1932HoweveritwasnotuntilBohartin1948dis
tinguishedbetweenalllarvalstagesofsquamigerandits
cobreederAdorsalisMeigenthatitbecamefeasible
tostudycriticallythehabitsoftheaquaticphase

AlthoughseveralpaperssuchasthatbyAaronsetal
1951havedealtwiththehabitsofadultsduringthe
springandsummerthereisadecidedpaucityofinforma
tiononthefallandwinteractivitiesofsaltmarshmos

quitoesofthePacificcoastTheerroneousopinionof
Quayle1906thattheeggsremainoverwinterand
hatchthefollowingFebruaryorMarchwasfinallylaid
torestwhentheseniorauthorfoundmaturelarvaeat

BolinasMarinCountyinDecemberof1948and1949
andnewlyhatchedlarvaeonOctober271950Thisled
toatheorythatsquamigerhatcheswiththefirstflooding
fallrainsAdditionalproofonthispointwasfoundby
EMezgerwhocollectednewlyhatchedlarvaeonNo
vember91951andbytheauthorswhofoundfirstand
earlysecondstagelarvaeonNovember211952afterthe
firstrainsaweekpreviously

Thepurposeofthepresentpaperistosetforthactual
datadealingwithatypicalsaltmarshonaseasonalbasis
TheinformationhasbeengatheredforAedessquamiger

1AssociateProfessorofEntomologyUniversityofCalifornia
Davis

2EntomologistSolanoCountyMosquitoAbatementDistrict
3GraduatestudentinentomologyUniversityofCalifornia

Davis



duringasinglefallandwinterseasonwiththefollowing
objectives1todeterminewhetherahatchoccursafter
eachrainyperiodorcontrarilyifthereisasuccessionof
generations2torecordthedurationofthelarvaland
pupalperiods3toinvestigatevariationinsalinityasit
relatestolarvaldevelopment4toascertainthenature
oftheprogressivechangeinpopulationcompositionand
5toobservethechangesinratioofnumbersofsquam
igeranddorsalis

Procedure

AtypicalsaltmarshnearBolinasCaliforniawasselect
edforthelarvalpopulationstudiesThissaltmarshis
idealfornaturalhabitatstudiesasitisnotinaMosquito
AbatementDistrictandexceptforthelimitedgrazingof
cattleitispracticallyunalteredbymansactivitiesThe
areaunderobservationisaffectedbimonthlybyhigh
tideswhichifaugmentedbythewinterrainsperiodically
floodtheentiremarsh

Theobservationalareawasvisitedduringthefalland
winterseasonSeptember151952February151953
shortlyaftereachsignificantlyrainyperiodFortunately
theseintermittentrainswereratherevenlyspacedafford
ingusagoodchronologicalpictureofpopulationpro
gressthroughthewintermonths

Randomsamplesofthelarvalpopulationtotaling400
to500individualsweretakenfromareasconsideredto
bemostrepresentativeofthenaturalhabitatThesamples
werecheckedinthelaboratoryandthelarvaeweresegre
gatedtospeciesbymeansofthelateralsaddlehairchar
acterforallstagesasdescribedbyBohart1948The
numberofeachinstarofeachspeciesandthetotalnum
berofeachspecieswasthenrecordedforafinalcompari
son

Ateachpointuponthemarshfromwhichasample
wastakenarecordwasmadeofthesalinityofthewater
mediumThiswasaccomplishedbymeansofapreviously
calibratedspecificgravityhydrometer

Results

Table1PercentagesofthevariousstagesofAedes
squamigercollectedfromNovember211952toFebruary
31953

Larva PupaPerCent
Tate I II III IV V Salinity

November21 980 20 2735
December10 702 288 0802 023038
December29 267 384 30848 015

January16 14 95 388510 012105

February3 09 120674197 015137

Thelarvalandpupaldataintable1havebeentreated
graphicallyonChart1andcomparedwithrainfallIt
shouldbepointedoutthatAsquamigerlarvaemature
slowlyduringthewinterbutneverthelesseachofthefive
figuresgivenforthefirststagerepresentsanewbatchas
thepreviousbroodhasadvancedoneortwoinstarsWith
thisinminditcanbeconcludedthatatBolinasthisyear
majorhatchestookplacefollowingthefirstthreeperiods
ofheavyrainSubsequentrainproducedveryfewlarvae
NoadultsorpupaewereobservedbeforeFebruaryand
thereforeasuccessionofgenerationsduringthewinteris
outofthequestion

Duringtheperiodofobservationtemperaturesdidnot
appeartohaveaneffectonhatchingofAsquamigerOn
theotherhandtheyofcourseaffectedtheminimumlarval
andpupalperiodwhichcanbecalculatedatabout48
daysduringwhichtimethemeantemperaturewas515
asmeasuredatSanRafael
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TherelationofsalinitytothelifehistoryofAsquam
igerisnotentirelyclearItsimportancecanbejudgedby
thefactthatthedistributionofthespeciesisrestrictedto
saltmarshesortheirimmediatevicinityThereareafew
recordsoflarvaebeingtakenfromnonsalinepoolsbut
accuratewateranalysesarenotknownforthesecasesIn
ourexperiencesalinitiesintheneighborhoodof01per
centaredifficulttodetectbythetastemethodObserved
salinitiesinpoolscontainingsquamigerlarvaeatBolinas
aregivenintable1TheratherhighNovembersalinities
approachingthoseofseawaterwereprobablyaresult
ofexcessiveevaporationfollowingtherainsoftheprevious
weekDuringthethreemonthsobservationperiodsixtides
ofover55feetwererecordedEachoftheseraisedthe
waterlevelonthemarshanddoubtlesscontributedtoits

salinitybutatpresentwehavenoevidencethattides
alonewithoutrainfallwillpromoteahatchofAsquam
iger

Populationcompositionisaffectedbyaseriesofover
lappingbroodsandtheprogressivechangeinthe195253
seasonisillustratedbythebargraphsonChart1

Therelationofsquamigeranddorsalisonsaltmarshes
duringthewinterisaninterestingsubjectinneedof
clarificationOurrecordsoveraperiodofyearsinthe
NorthSanFranciscoBayAreaindicatethatdorsalislarvae
arepresentinsmallnumbersandinvariousstages
throughoutthewinterAlargehatchtakesplaceinearly
springandadultsofthisbroodoftenappearaboutthe
sametimeasthoseofsquamigerwhichhavebeendevelop
ingoveramuchlargertimeThisseasonsdataarein
agreementwithobservationsofpreviousyearsLarvae
ofdorsalismadeup10percentofthetotalAedescatch
onNovember2114percentonDecember1026per
centonDecember29206percentonJanuary16and
107percentonFebruary3MostoftheJanuary16speci
menswereinthefirststagerepresentingarecenthatch
andonFebruary3specimensfromthesamepoolswere
mainlyinthethirdandfourthstageswithanoccasional
pupa

Summary
DataisgivenonthedevelopmentofAedessquamiger

duringasinglefallandwinterseasonatBolinasCali
forniaThreemainhatcheswereobservedfollowingmajor
rainyperiodsandlaterrainproducedveryfewsquamiger
larvaeTheminimumdevelopmentalperiodoftheaquatic
phaseduringtherelativelywarmwinterwasabout48
daysSalinitiesvaryingfrom012to35percentdidnot
appeartoaffectprogressofthelarvaeTheprogressive
changeinpopulationcompositionfromfirststagelarvae
topupaewasconditionedbyaseriesofoverlapping
broodswithinasinglegenerationLessthan3percentof
thetotalAedeslarvalpopulationwasdorsalisduringthe
sixweeksafterthefirstfallrainsbutthischangedtoabout
20percentat8weeksandabout10percentat11weeks
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VicePresidentPetersThenexttopiconourprogram
isOrganicPhosphateInsecticidesTheirAdvantages
LimitationsandHazardsinMosquitoControlWorkI
amsurethatnoneamongstusismorequalifiedthanthe
manwhoisgoingtopresentthispaperArtLindquist
EntomologistinChargeBureauofEntomologyand
PlantQuarantineUnitedStatesDepartmentofAgri
cultureCorvallisOregon

MrLindquistMrChairmanmosquitocontrolwork
ersandfriendsMrJulianwhomostofyouknowa
memberofourstaffatCorvallisisnotabletoattendthis
meetingforthereasonthatheisonaspecialassignment
attheUnitedStatesNationalMuseuminWashington
DCforacriticaleconomicevaluationofsomeofour

mosquitoesfromAlaskaMrYatesamemberofour
staffformanyyearsretiredfromgovernmentservicelast
NovemberAsyouknowhehasbeeninterestedinthe
activitiesinmosquitocontrolworkinCaliforniaformany
manyyearsIthinkheisenjoyinghisretirementhehad
alittleillnessorperhapswecouldhavepersuadedhim
tobehereatthistime

Percentoflarval stagesIIVandpupaeV

II
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Dec29
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ORGANICPHOSPHORUSINSECTICIDES

THEIRADVANTAGESLIMITATIONS
ANDHAZARDSINMOSQUITO

CONTROLWORK

Abstract

ByARTHURWLINDQUIST
USDAAgrResAdmBureauofEntomology

andPlantQuarantine

MosquitoResistancetoInsecticidesResistanceofin
sectstoinsecticideshasgrownduringthepastseveral
yearsfromlocaldifficultiestonationwideproblems
Houseflieswerefoundtohavedevelopedresistanceto
DDTandothermaterialsanditwasnotlonguntilevery
partofthecountryfoundhouseflycontrolbyinsecticides
difficultorimpossibleReportsoftroublesincontrolling
mosquitoessoonappearedanditwasquicklydemon
stratedbylaboratoryandfieldworkthatmosquitoeswere
actuallyresistanttoDDTinCaliforniaandFlorida

Thereisevidencethattheresistanceofmosquitoesto
insecticidesisarapidlygrowingproblemItisapparent
thatmosquitoresistanceisspreadinginCaliforniaand
reportsindicatethatsomespeciesinotherstatesarenot



aseasytocontrolasbeforeObviouslymosquitocontrol
resistanceiscauseforalarmtomosquitocontrolworkers
toresearchpeopleandtothegeneralpublic

Mosquitoworkersincontroldistrictsareespeciallycon
cernedTheyaretheoneswhoaredirectlyresponsible
forcontrolofmosquitoeswithfundssuppliedbythelocal
constituentsTheyhavedoneagoodjobandnowsud
denlyfindtheireffortsarenotproducingmaximumre
sultstheirweaponshavelostfirepowerFundsmenand
equipmenttotalingmillionsofdollarsareinvolvedItis
notsurprisingthereforethatpeoplearealarmed

Itwouldseemthatweneedtotakestockandexamine

carefullyallnewmethodsandmaterialsproposedfor
mosquitocontrolWemuststudytoxicityhazardseval
uateeffectivenessofchemicalsstudythecostsinvolved
anddetermineifnewmaterialshaveaplace

Fortunatelyafewsubstitutechemicalshaveappeared
whichshowbrightpromiseinthecontrolofresistant
mosquitoesatleastforaperiodoftimeperhapstwoto
fouryearsAfewoftheorganicphosphorusinsecticides
havebeentestedandoneespeciallyEPNhasbeendem
onstratedtobehighlyeffectiveManyorganicphosphorus
compoundsareavailableandtheyhavevaryingdegrees
ofinsecttoxicityaswellasmammaliantoxicity

Gjullinetal1953foundinlaboratorystudiesthat
EPNis67timesmoreeffectivethanDDTonresistant
Aedesnigromaculisand171timesmoreeffectiveonre
sistantCulextarsalisonanLD50basisEPNwas30and

29timesmoreeffectivethanmalathononthesespecies
table1

Thisworkshowssomethingthatisofspecialinterest
tousThesuspensionmadefromawettablepowdergave
asgoodresultsastheemulsionAt0035poundperacre
99and100percentcontrolwasobtainedwiththewet
tablepowderPreliminaryworkatCorvallisindicatesthe
EPNwettablepowdergaveunusuallygoodresultswhen
comparedwithanemulsionOrdinarilywettablepowders
donotgiveasgoodkillofmosquitolarvaeasemulsions
oroilsTheimportantthingherehoweveristhatEPN
wettablepowderisnotnearlyasgreatatoxicityhazard
tooperatorsasistheemulsionPerhapsweshouldstudy
thesefindingsfurther

Thematterofcostsisimportantinmosquitocontrol
Comparativecommercialpricesfortheseinsecticidesare
notavailablebutitisanticipatedthatvariationexistsand
thatcontroldistrictsmustmakeacarefulevaluationof

whattheygetforfundsexpended

TABLE1Partspermillionofsomephosphorusand
DDTinsecticidesrequiredtogivea24hourLD50
ofresistantfourthinstarmosquitoescollectedin
KernCountyCalifornia

Insecticide

EPN

Tetranpropyldithionopyro
phosphateNPD

Malathon
DDT

Aedes Culex

nigromaculistarsalis

0000862 0000649

0625 0178
025 0185
0588 111

InfieldtestsEPNemulsionwas12timesbetterthan
MalathononAnigromaculisandabout20timesmore
effectiveonCtarsalistable2
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TABLE2Fieldtestsoforganicphosphoruslarvicides
onfourinstarsofAedesnigromaculisandCulextar
salisAverageof2to5replications

Insecticide

EPN
Emulsion

Suspension

Malathon
emulsion

Tetranpropyl
dithionopyro

phosphate
emulsion

Anigromaculis Ctarsalis

Pounds
active

ingredient
peracre

Percent

mortality
24hr

Pounds
Percent

active
mortality

ingredient24hr
peracre

0035 99 0035 100
025 95 025 98
01 89 01 97

005 57
035 99 035 100

025 98 025 100
01 55 01 97

005 70

4 99 3 83
3 92 2 97
2 83 1 67
4 93 3 99

3 89 2 77
2 87 1 76

AReviewofToxicityStudies Toxicologistshave
beenstudyingsomeoftheorganicphosphatesandthe
followinginformationhasbeenassembledfromvarious
sourcesObviouslytoxicologistsmustworkonlaboratory
animalsratsmicerabbitsandthelikeTheeffects
ofvariousdosagesofchemicalsontheseanimalsarecom
paredsoastodetermineatoxicityratingThesefigures
serveasabasisindeterminingifthecompoundcanbe
usedinpracticalinsectcontrol

Intable3aregivensomedataontheeffectofafew
organicphosphoruscompoundsonmiceratsandrab
bitsItwillbenoticedthattoxicologistsuseseveralroutes
ofadministrationofthetoxicantandthattheydiffer
ineffectwithdifferentcompoundsAlsosexdifferences
insusceptibilityareindicatedasforexampleintra
peritonealadministrationofEPNonratsDermallythe
figuresshowtechnicalparathionandEPNtobeabout
ofthesameorderoftoxicityWorkwithwettablepow
dershowsamuchhighersafetymarginFrawleyreported
theLD50ofEPNwettablepowdertobe2000mgkg
onrabbitsMalathonfiguresfordermalapplicationshow
enormousdosagesnecessarytokill2460mgkg

TwoyearfeedingtestsbyDrHCHodgeUniversity
ofRochestershowednogrowthsuppressionofmalerats
onadietof150ppmforfemaleratsEPNat450ppm
showedsimilarinjurytoparathionat50ppmonmale
rats

AnalysisofHazardsIfEPNisadoptedforuseasa
mosquitolarvicidebyorganizedmosquitocontrolagen
ciesworkerscanperhapstakeadvantageoftheexperience
gainedbytheagriculturalworkersSeveralorganicphos
phateshavebeenusedonagriculturalinsectpestsforsev
eralyearsThematerialshavebeenappliedatratesof
05to15poundsperacreTheuseofinsecticidesin
mosquitocontrolisdifferentfromgeneralfarmusage
ofinsecticidesinthatthedistrictleadershavedirect

controlofthefewpeoplewhohandlethematerialAl
readyEPNhasbeenusedinlargescalemosquitocontrol
workbytheKernCountyMosquitoControlDistrictEx



TABLE3Toxicityofsomeorganicphosphorouscompoundstolaboratoryanimalsdataobtainedfromthelitera
ture

EPN

Compound

Parathion97Tech

Malathon90Tech

Acuteoral

mgkg

5rats
6mice

3545rats

45mice

479rats
885mice
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WettablepowderFrawleyreportsLD50ofwettablepowderto2000mgkg

cellentmosquitocontrolwasobtainedandasfarasis
knownnoinjuriestooperatorsorothersoccurred

Thefirsthazardistotheoperatorhimselfwhenmaking
dilutionsItdoesnotseemthatthishazardshouldcause

toomuchalarmThoughtshouldbegiventoreducehigh
concentrationofinsecticidesbeforethefieldmenusethe

materialsCareshouldbeexercisedinapplyingthedi
lutedmaterial

Theredoesnotseemtobearesidueproblemwiththe
phosphoruscompoundsatleastatdosagesof01pound
peracreorlessalthoughfurtherinformationisneeded
onthispointThematerialsdeterioraterapidlyandlive
stockfeedingongrasssprayedwiththeseinsecticidesare
notlikelytobeinjuredEPNdidnotcauseinjurytocattle
grazingonpasturessprayedsixtimesGjullinetal
1953Itgoeswithoutsawingthatmosquitoworkers
shouldnotapplyspraystoanimalsorpeople

Theconditionsunderwhichorganicphosphoruscom
poundsareusedinmosquitocontrolappeartobemuch
betterthanwithagriculturalspraysTheusedisunder
directcontrolofcompetentleadersTheamountsused
peracrearesmallandgenerallylessthanrequiredin
controllingagriculturalpestsThefinaldilutionofap
pliedsprayislowinconcentration

Theproblemofformulationisimportantanditap
pearsthatseriousconsiderationshouldbegiventothe
useofwettablepowdereventhoughsomechangein
equipmentisnecessarytohandlethesuspensionsGranu
larformulationsmayturnouttobethebestpreparation
providedpracticalandeconomicalequipmentcanbede
velopedfortheirdispersion

LITERATURECITED

GjullinCMLewisWIsaakandGordonFSmith1953
TheeffectivenessofEPNandsomeotherorganicphos
phorusinsecticidesagainstresistantmosquitoesMos
quitoNewsinpress

VicePresidentPetersIamsurethatallofuswillbe

wantingtoaskArtLindquistquestionsduringthepro
gressoftheconferenceonthissubjectGeorgeUmberger
wouldyoucaretotakeoveratthistime

MrUmbergerOneofthehighlightsofthemorning
allofushavebeenlookingforwardtoisthemessagefrom
ourGovernoroftheStateofCaliforniaItakepleasure
inintroducingMrFairbanksSecretarytoourGovernor
Warren

MrFairbanksIthinkitindicativeoftheinterestthat

Dermalminimum

fataldose
rabbitsmgkg

4050

3040

1050

2460

Thera

peritoneal
mgkg

47rats
510mice

108ratsM
26ratsF
58mice

750rats
473mice

GovernorWarrenhasintheworkofthemosquitocon
troldistrictsthroughouttheStatethatheacceptedyour
invitationtocomeherethismorningtosayafewwords
ofwelcometoyouUnfortunatelytheGovernorwascalled
toanemergencymeetingoftheBoardofRegentsin
southernCaliforniayesterdayHethoughthewouldget
backinplentyoftimebutitwasaverylateoccasionand
hedidnotgettobedbeforethreeoclockinthemorning
andhedidwakeupthismorningwithaverybadthroat
andsoheaskedmetotellyouthathewasawfullysorry
nottobeabletotalktoyoupersonallythismorning
GovernorWarrenhasatremendouslybusyscheduleHe
makesithisbusinesstobeinterestedinjustaboutevery
activitythatgoesonhereinCaliforniaIthinkthatthe
Governorbeingbornandraisedinthecentralvalleysof
Californiacertainlyisfullyawareofthetremendous
amountofvitalworkthatisbeingcarriedonbytheDis
trictsinyour38yearsormoreofactivitiesHecertainly
hasspokentomeoftenaboutthesubjectinrelationto
theproblemsofgrowththatwehavehereinCalifornia
Youknowwehaveaparadoxicalsituationheknowsthat
anditisthosethingsthatheisconstantlylookingtoward
inmappinghissuggestionsforlegislationandinthead
ministrationofstategovernmentWeareaddingherein
theStateacitythesizeofLosAngeleseverysixyears
oracitythesizeofOaklandandSanFranciscoevery
threeyearsIdontbelievethereisanytimeinsuchmeet
ingsasthisorinothersthatconstantlypeoplearenot
referringtothetremendousproblemsthatareaccompany
ingthegrowthoftheStateCertainlyyoucanseeinityour
effortsWeneedtogrowweneedtheeconomythatgoes
alongwiththatgrowthandmostcertainlythebasisof
thateconomyiswaterWearelookingtowardsthefuture
developmentofeverydropofwaterintheStateWeneed
itbadlynotonlyforagriculturebutfortheexpansionof
ourindustriesandfortheextensionofourmunicipalities
Butalongwiththedevelopmentofwateralongwiththe
additionalacreagebroughtunderirrigationwiththead
ditionalacreagebroughtunderriceculturethecrop
landsandtheirrigatedpasturesmostcertainlyweare
creatingandhavecreatedhereinthelastfewyearsan
environmentalsituationthatisfavorabletothebreeding
ofmosquitoesSoontheonehandwemustdevelopon
theotherhandwehavetheproblemofwiselyusingthis
waterineverypossiblewaysoastomakethejobofthe
mosquitocontroldistrictseasier

Ifthereisachallengethatyouhavenotalreadyac
cepteditisthatchallengeasanAssociationandasmem



bersworkingintheDistrictsthroughouttheStateof
workingcooperativelynotonlywithalloftheramified
governmentalagenciesatthestateandfederallevelbut
alsowiththemanyorganizationsandgroupsthatarein
terestedinthisproblematthelocallevelandwiththe
individualfarmersandusersofwaterattheindividual

levelWemustworkcooperativelysothatwemayde
velopaswemustdevelopintheStateofCaliforniabut
stillhavesomesortofharmonybetweenthedevelopment
andthisparticularproblemofcontrolofmosquitoesand
ofthehazardsthatgoalongwithitTheimportanceof
yourworkiscertainlydemonstratedandIhaveheard
theGovernoroftenrepeatthisparticularlyinhisCoun
cilmeetingsthatheholdsonceamonthwhenhegets
allthedepartmentaldirectorstogethertobecomecur
rentonthingsthathavehappenedduringthemonth
Thethingthathasemphasizedtheimportanceofyour
workisthisseriousoutbreakofencephalitislastsummer
Hadwenothadefficientdistrictswhichcouldundertake

theemergencyworkthatyouundertookthislastyearhe
iscertainandIthinkthatallofusarecertainthatour
sufferingandlossoflifethislastsummerwouldhavebeen
muchmorepronouncedIfthereissomemannerinwhich
thatproblemandtheproblemsthatwillfaceusagain
nextyearandintheyearstocomecanbesolvedthey
canbesolvedonlythroughthecontinuedoperationof
theseDistrictsandthroughthediligentandprogressive
workthatyoumenhavebeendoingformanymany
yearsMayIsayagaininbehalfoftheGovernorthathe
isdeeplysorrythathecantbewithyoupersonallythis
morningandheextendstoyouhisgreetingandhiswel
comeandhehopesverydefinitelythatyourmeetinghere
inSacramentoandatDaviswillbeenjoyableandprofit
ableforeachandeveryoneofyou

MrUmbergerThankyouMrFairbanksIwillnow
turnthemeetingbacktoyouBob

VicePresidentPetersChapter2ofourprogressiveco
operativerelationshipbetweenmosquitocontrolandagri
culturewillbewrittenthisafternoonatDavisWewould

likeeveryoneofyoutomakeitapointtobethereand
trytogetthereby130Wemustbepromptandcarry
themeetingalonginrapidorderuponarrivalThemeet
ingthisafternoonwillbeheldintheHomeEconomics
BuildingIwouldliketohavethepersonswhodonot
havetransportationtokindlyraiseyourhandsnowand
thoseamongstyouwhodohavetransporttaionwillyou
kindlymakearrangementswiththematthistimeAre
thereanyannouncementsfromthefloorIfnotthenthe
meetingwillbeadjourneduntil130whenwewillmeet
attheHomeEconomicsBuildingatDavis

SECONDSESSION

WEDNESDAYFEBRUARY111953130PM
UNIVERSITYOFCALIFORNIAATDAVIS

VicePresidentPetersOurmeetingthisafternoonwill
bededicatedtothesecondchapterofourcooperative
educationalundertakinginwhichtheAgriculturalEx
tensiongroupandthemosquitoabatementagencieswill
comparenotesWehopethatbothofuswillprofitfrom
theexperienceIwillintroducefirstDrFredNBriggs
DeanoftheCollegeofAgricultureoftheUniversityof
CaliforniaatDavis

DeanBriggsMrChairmanandgentlemenWeare
happythatyouhavedecidedtospendatleastahalfday
withusonthiscampusIknowthatitmustbethefirst
tripformanyofyouWeareinthenewestbuildingon
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thecampusanditisactuallythefirsttimeIhavebeen
inthisauditoriummyselfexcepttojustlookinthedoor
WecannotlayclaimstocallingDavisortheUniversity
campusaconventioncitybutIthinkwearerapidlyap
proachingthepointwherewecancallitaconference
citybecauseduringthepasttendaysortwoweekswe
havehadaseriesofconferenceshereasmanyasfourin
onedayThatisthemostwedidhaveasfarasanyone
knowsinanyonedayatwhichtherewereprobablyfif
teenorsixteenhundredpeopleinattendanceatthefour
conferencesIinadvertantlysigneduptomakesomere
marksatallfourofthembeforeIgotwisetothefactthat
theywereallonthesamedayandatthesamehourhow
everIdidmanagetomakethreeinabouttwentyminutes

AllofyouorcertainlymostofyouknowbetterthanI
thesizeandramificationsoftheproblemscreatedbymos
quitoesOneoftheearliestthingsthatwelearninlifeis
thatmosquitoesareapestasfarasthehumaniscon
cernedeventhoughtheymaybeharmlessinotherre
spectsSomeoftherelationsofthemosquitotopublic
healthhavebeendramaticallydemonstratedinreference
toyellowfevermalariaencephalitisandsoonsothat
thereisnotmuchthatIcouldaddtothatWedocometo

thematterofassociatingmosquitoesandwaterInCali
forniainfactinthewestwealsothinkofwaterand
agricultureOnthatIdjustliketocommentalittleon
agriculturewithreferencetowaterandtoseeifattimes
waterdoesnthavesomethingtodowithyourproblem
Atthepresenttimeweirrigateabout7ofthetotal
landinCaliforniaandthat7ofthelandproduces
morethan80ofouragriculturalwealthWearecom
mittedtoapolicyofincreasingourwaterresourcesfor
irrigationwhichmeansthatwewillbeirrigatingmore
andmorelandinordertoproducemorefoodThatwe
allknowwearegoingtoneedasourpopulationcontinues
togrowaswehaveeveryreasontothinkthatitwillWe
aregoingtoplantmorelandunderirrigationTherewill
bemorewastewaterinconnectionwithirrigationwater
tostandinditchesandpuddlesandtoincreasethepossi
bilitiesofevenlargernumbersofmosquitoesTheUni
versityisdedicatedtothepolicyofavoidingwasteinwa
terandusingthewaterresourceswehavemorewiselyand
ifwecouldgetawidescaleofacceptanceofthatidea
therewouldnotbesomuchwastewaterbecausenowater
wouldbeputontoafieldthancouldbeusedOfcourse
ricecouldbeanexceptionbutifwecangetawidescale
ofacceptanceofmorecarefulirrigationitshouldbeof
greatassistancetoyou

VicePresidentPetersThankyouDeanBriggsThe
firstpaperonthisafternoonsprogramwillbeAgricul
tureandMosquitoAbatementProgressbyJohnJ
McElroyDirectorofProgramsAgriculturalExtension
Service

AGRICULTUREANDMOSQUITOABATEMENT
PROGRESS

JOHNJMCELROY
ProgramDirectorAgriculturalExtensionService

UniversityofCaliforniaBerkeley

Weliveinacomplexsocietywithamultitudeofneeds
Asaresultwehaveacomplexsocialpoliticalandinsti
tutionalorganizationWetheStateDepartmentof
PublicHealthandtheMosquitoAbatementDistricts
AssociationandtheUniversityofCaliforniameetthis
afternoonastwoagenciesofgovernmentwithinterrelated
interests



EarlieronthisprogramDeanBriggsforcefullypointed
outthatagrowingpopulationandagrowingagricultural
economywillbringgrowingproblemsHeemphasized
thatthedevelopmentofirrigationwillmeanmoreirri
gatedcropsandmorepossibilitiesofplacesformosquitoes
tobreedAttheconferenceheldonthiscampuslastOcto
berthepurposeofwhichwastodevelopsomethingofthe
principlesofagricultureastherelatedtomosquitopopu
lationsandmosquitocontrolwelearnedanumberofim
portantlessonsFirstwelearnedsomethingofeachothers
organizationsWemustknowthepurposesandobjectives
theorganizationandthemannerinwhichweworkifwe
aretoachieveanydegreeofrelatedactionUnderstanding
eachotherisfundamentaltogoodworkingrelationships
WelearnedthatwehadcommonareasofinterestWeare

bothinterestedintheagriculturaleconomyasthebasic
economyofthestateWebothwishtoseeitexpandtofeed
thegrowingpopulationofCaliforniaandtoincreasethe
wealthofthestateWerecognizethatinordertoaccom
plishthisirrigationmustplayaconsiderablepartinour
agricultureWearebothinterestedingettingthewateron
tothelandintothesoilandoffthefieldsThatisessential
togoodagriculturalpracticeandtothereductionofmos
quitopopulationsWelearnedthatwhilethemosquitois
aprobleminCaliforniaweinouranxietytoassistthe
agricultureofthestatehadnottoowellrecognizedthis
probleminourteachingorinourpublicationsYouin
youranxietytoaccomplishthepurposesforwhichthe
legislatureprovidedwerecognizantoftheneedforknowl
edgeofagriculturalprinciples

TheLandGrantCollegeisapeculiarinstitutionItis
uniqueamongtheinstitutionsofhigherlearninginthe
worldItisaninstitutionofthreepurposesresearch
educationandExtensionResearchisthefindingofnew
knowledgeEducationisthedevelopmentofleadership
Extensionistheextendingofnewinformationtotheprac
ticalproblemsThisinstitutionhasconductedresearch
relatedtomosquitoessomeofitbasicandsomeofitap
pliedOnehasonlytoscanthisgrouptospotthefacesof
thosewhohavebeentrainedonthecampusesofthisUni
versityTheverypurposeofthismeetingthisafternoonis
thatofExtensionthebringingofnewerinformationto
youandtoaffordanopportunitytohelpyouunderstand
itinamannerinwhichyoucanapplyittotheproblems
beforeyou

TheExtensionServicewhichisthebranchoftheUni
versitycarryingoutthisthirdpurposeisapartofthe
DivisionofAgriculturalSciencesItisaneducationalor
ganizationIthasnopowertoenforceitsteachingsItcan
bringtopeoplenewknowledgeitcaninterpretthefind
ingsofmanypiecesofresearchintopracticalsuggestions
itcanhelpfurnishunderstandingbutthedecisionfor
actiondependsuponthosewhoreceivethishelpTheEx
tensionServicecanfurnishtheelementsfordecisionbut

thecooperatormustmakethedecision
Therearewaysinwhichwecanworktogethertomore

efficientlyservethetaxpayerswhoprovideforbothserv
icesTheinformationandtheknowledgewehavethe
educationaldrivewemakeforthedevelopmentofthe
agricultureofthestateandtheeffortwhichyoumaketo
controlmosquitoesintheinterestofsavingstoagriculture
publichealthandthegeneralwellbeingofthecitizensof
thestatecanwellmeetandjoinhandsTheUniversityof
CaliforniaandtheCaliforniaAgriculturalExtension
ServicearecommittedtothepolicythatthecountyEx
tensionprogrammustbelocallydevelopedthroughthe
cooperationofthelocalExtensionstaffandthecitizensof
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thecountyItmustbefittedtotheneedsandthedesiresof
thelocalpeopleTheExtensionSpecialistandthere
searchworkerontheCollegecontributebyassistingthe
localstaffsandthelocalpeopleinthedevelopmentand
thecarryingoutofsuchaprogramThereforeitwould
seemthatthefirstpointofcontactwouldbethatofthe
developmentoflocalprogramsofcooperationYouare
certainlyfreewithyourBoardsofDirectorswhoarelocal
citizenstoexplorethepossibilitiesofsuchcooperation
withineachcountyEachcountyExtensionofficeiscer
tainlyfreetocooperateasaneducationagencyandIcan
assureyouwillbeencouragedtodosobythespecialist
staffoftheExtensionServiceandbythosemembersofthe
Universitystaffwhorecognizeandareinterestedinthe
problemsofmosquitocontrol

LateroninthisprogramJohnSpurlockCountyDi
rectorofExtensioninSacramentoCountywilldiscussfor
youaprogramofcooperationandintegrationunderstood
anddesiredbythepeopleinSacramentoCountyThis
kindofcooperationcanwellbecomeamodeltoward
whichwecanworkItissoundbecauseitcomesfromlocal
sourcesItwillbelastingbecausetherewillbelocalre
sponsibilityItwillbeeffectivebecausetherewillbelocal
interest

Therecanbeencouragementandcounselfromthe
statelevelTheBureauofVectorControlandtheState

OrganizationofAbatementDistrictstheExtensionSpe
cialistsandtheExperimentStationcanexertagreatin
fluenceinthedevelopmentoflocalunderstandingand
cooperationOurfirsttaskistoeducateourselvestode
velopourownunderstandingofthepurposesandobjec
tivesandthepossibilitiesandlimitationsofeachother
Accomplishingthiswecandevelopeffectiveandefficient
waysofsupportingandcomplementingeachotherthatwe
willbetterservethepublicsecurethesupportofthose
weseektoserveandbringaboutgeneralsatisfactionItis
bysuchworkingtogetherthatwebestdischargeourre
sponsibilitiesastaxsupportedcitizensandagencies

VicePresidentPetersThenextsubjectonourprogram
isonethatwethoughtsoimportantinourpreviousmeet
ingthatwewantedtokickitaroundalittlemoreThe
paneldiscussionisAReviewofPastureProblemsPrep
arationIrrigationDrainageandGoodFeedingPractice

Themoderatorofthispanelisamanwhoisfirmlyat
tachedtomosquitoabatementworkHehasbeena
TrusteeofamosquitoabatementdistrictandaDirector
oftheCaliforniaMosquitoControlAssociationanofficer
oftheUnitedStatesPublicHealthServiceandhashada
wideexperiencewithmosquitocontrolinseveralpartsof
theworldItakepleasureinintroducingDrStanleyB
FreebornProvostoftheUniversityofCaliforniaatDavis

ProvostFreebornMrChairmanandgentlemenitis
arealpleasuretogetmyfingersintomosquitocontrola
littlebitIreallythinkthatDeanBriggsshouldhavebeen
theleaderofthispanelasheisprimarilyanagronomist
andthepanelisconcernedlargelywiththemanagement
oflandanditscropsHoweverIamwillingtooccupy
thisseatbecauseIunderstandthatallamoderatorhasto

doistointroducethepanelspeakersHoweverbeforeIdo
soIdliketoemphasizeMrMcElroysstatementscon
cerningtherelationshipthatshouldexistbetweenthe
UniversityparticularlytheCollegeofAgricultureand
mosquitocontroleffortsTheyareoneandthesamething
ItsalmostunbelievablethattheCollegeofAgriculture
shouldntbeconnectedwithmosquitocontrolworkIf



historyisanycriterionthefirstworkthatwasdonein
mosquitocontrolintheStateofCaliforniawasdonebya
professorattheUniversityofCaliforniaonhisownPro
fessorQuaylewhoundertooksaltmarshcontrolinthe
peninsulaareainSanMateoCountyAndthenofcourse
theonemanwhocarriedmosquitocontrolsinglehandedly
onhisownshouldersforyearsandyearsbeforetheState
DepartmentofPublicHealthoranybodyelseinfactwas
consideringitspossibilitywasProfessorHermswhohad
indangertohispersonalsafetycarriedonmosquitocon
trolinsomeareasthatweresohostilethathewasthreat

enedwithbeingrunoutoftownifhecamearoundthere
andtalkedaboutmalariaormosquitoesHecarriedthat
singlehandedlyformanymanyyearsuntiltheStateDe
partmentofPublicHealthbecameinterestedinitand
fromthenonitwasacooperativemissioninthecontrol
ofmosquitoesImsohappytoseethatnowwearegetting
tothepointwherethepeoplewhoareprimarilyinterested
inirrigationandthepeoplewhoareprimarilyinterested
inmosquitocontrolcancometogetheranddiscussthese
problemsfortheirmutualbenefitAnythingthatisgood
formosquitocontrolworkisgoodforagricultureand
anythingthatisgoodforagricultureinthewayofdrain
ageisfirstclasspropagandaformosquitocontrol
Iwouldliketoaskthepaneltocomedownandtakeits

placehereMrBooherDrPetersonMrHermsMr
SpurlockMrGeibergerMrUmbergerandMrMyers
Itismyunderstandingthateachmemberonthepanelhas
aspecificphaseofthisproblemthathewillpresentThey
willtakefiveminuteseachtopresenttheirstatementyou
makenotesofanythingthatyoudisagreewithoranything
thatyouwanttoaskquestionsaboutIllguaranteetoget
themthroughwithintherequiredfortyminutesthatthese
PeoplehaveatfiveminutesapiecepluswhattimeItake
intheinterimandthenwellhavetimelefttofirethose
Questionsatthesepeopleaddressingthemeithertothe
panelasawholeorpreferablytothepersonwhomadethe
statementaboutwhichyouareparticularlyinterested
ThefirstmanontheprogramisMrLSBooherwhois
theextensionspecialistinirrigationItishisjobtokeep
thefarmadvisorsofthevariouscountiesadvisedongood
irrigationpracticestotakethenewpracticesreviewthem
andbringbacktheirproblemtotheUniversity

MrBooherMyfieldisprimarilyirrigationengineer
ingandIamverymuchinterestedintherelationofmos
quitocontroltoirrigationTheoriginalmosquitocontrol
workintheirrigatedareasinCaliforniawasdonemainly
bydrainageofexcesswaterfromthelandssupplemented
byoilingwherenecessaryItwasprimarilyanengineering
problemButaboutsevenyearsagowecameintoastage
ofinsectcontrolbythenewinsecticidesandduringthis
periodtheemphasishasnotbeenplacedontheengineer
ingphasesofmosquitocontrolThepeopleweregiven
falsehopesthatthesemiraculousinsecticideswoulddothe
jobeffectivelybutthesehopeshavefailedtomaterialize
Nowwearecomingbackagaintothemosteffectivemeans
ofcontrollingmosquitoeswhichisbydrainingexcesswa
terfromlandsurfacesWehavequiteaproblemonour
handsinrevitalizingthisbasicaspectofourworkfordue
tothosefalsehopesbasedonchemicalcontrolweare
nearlybacktowherewewerefiftyyearsagoineducating
thepeopletotheneedfordrainage

WeintheUniversityExtensionServiceareworkingon
thisproblemtryingtoeducatethefarmershowtogetrid
ofexcesswaterparticularlysurfacewaternotonlyfor
thecontrolofthemosquitoesbuttoincreasetheirincome
Ifeelthatifyoucanappealtothepocketbookshowing
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thefarmerhowhecanincreasehisincomebydrainage
youhavegonealongwaytowardconvincinghimastothe
needfordrainageFortunatelygoodagricultureandeffec
tivemosquitocontrolgohandinhandThereisnoarea
ofcontroversybetweenyourworkandoursButitispri
marilyajobofeducatingthefarmers

Someoftheproblemsweareworkingonareproper
slopesandproperlengthsofrunsforthemostefficientuse
ofwaterandtheeffectiveremovalofexcesswaterwhich
collectsatthelowerendsofirrigatedfieldsForyearsI
havebeenconvincedthatdrainageandirrigationgohand
inhandtheycannotbeseparatedIfyouaregoingto
putwateronafieldyoumusthavesomemeansoftaking
offanyexcesswaterWhilewewouldliketoseethefarmer
useonlyenoughwatertowetthesoiltotheproperdepth
thisisnotalwayspossibleanditisnotalwaysthemost
efficientmethodforsometimesbywastingalittlewater
wecanincreasetheefficiencyofirrigationItisthese
problemsthatweareworkingonandwearehappyto
workwithyouonthem

DrFreebornThenextspeakeronthispanelisDr
MauriceLPetersonChairmanoftheDepartmentof
AgronomyhereatDavisHewaspickedouttosucceed
DrBriggswhenDrBriggsbecamedean

DrPetersonIwasquiterelievedwhenyourPresident
alittleearliersaidyouwantedtokickthesubjectofirri
gatedpasturesaroundalittlethisafternoonratherthan
themembersofthepanelThatmaycomelaterIwould
liketodiscusswithyouthegrazingmanagementangleof
irrigatedpasturesHereweareconcernedwiththehand
lingoflivestockandtheeffectonbothlivestockandthe
pastureofdifferentsystemsofmanagementItiscompara
tivelyrecentlythatmuchattentionhasbeenpaidtothe
productionofpastureinrelationtomethodsofpasturing
livestockLetusforamomentforgetthelivestockmans
pointofviewandconsidertheanimalasamethodof
harvestinggrassShedifferssomewhatfromamowing
machinebecausesheselectswhatshewantstoeatrather
thantakingeverythingoffandthatcertainlyhasaneffect
onthepasture

Thespeciesofgrassesonanpasturearevariedand
thosethataremostpalatablewillbeselectedfirstsothat
ifthisistobepermittedtocontinuethepasturemay
changefromprimarilypalatablegrassestoprincipallyun
palatablegrassThatisofcourseimportantasaprogres
sivedeteriorationofthepasturewithresultantreduction
ofmeatormilkproduction

Thereisanotherwaywherethecowdiffersfromthe
mowingmachineshegrazesonlywhensheishungry
ratherthanwhentheoperatorthinksthatthepastureor
meadowoughttobemowedandthathasaneffectalso
onthepasturebecausetherehastobefeedprovidedevery
dayratherthanbeingcutatthebestintervalsstoredand
thenfedtothecow

Itiswellknownthatanpasturegrassasitbecomesolder
willgrowmorerapidlythanwhenstartingfromthetime
thatthepastureiscutbackThegrowththenforthefirst
fewdaysisratherslowbutastheplantgetstalleritgrows
morerapidlyThereforeifyouwanttogetmaximumpro
ductionitisdesirabletolettheplantsgethighenoughso
thatyoucancashinonthismostrapidperiodofgrowth
Butyoucancarrythistoofartotheextremewherethe
qualityofthefeedbecomessopoorthatwhatyougainin
quantityislostinnutritivequalityTheresultisthenno
netgaininfoodvalue
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causethiswatercontainedaninsecticidethatwasdusted

uponacloselyadjoiningcottonfieldCulexspeciesinthe
fieldapparentlywerenoteffectedbythismaterialWater
samplesexaminedinthestationshowedthatthewater
wastoxictoAedesnigromaculisand1stinstarCulex
quinquefasciatuslarvae

Larvalcollectionstakenduringeachirrigationcycle
showedthatCulexspeciesweremoreabundantinCobbs
pastureduring1952thanin1951Table3illustratesthis
comparisonfortheperiodfromJune25toNovember25
1951and1952Thetotalpastureshiftfrom5002per
centto2390percentforAnigromaculisandfrom1022
percentto2620percentforCtarsalisshowsthat1952
wasbettersuitedforCulexproductionthan1951In
1952fromJanuarytoJune24Anigromaculisconsti
tuted113percentofallspeciespresentThisindicates
thatuptillmidJunethepastureproducedmanymore
AedesthanCulexspeciesThishoweverismisleading
sinceneitherspeciesproducedadultsingreatabundance
duringthisperiodduetothefactthatinmanycases
standingwaterdriedupbeforeemergencecouldoccur

LighttrapoperationinCobbspastureduring1952
indicatedtherelativeabundanceofsomespeciesAedes
nigromaculisshowedtwopeaksofproductionThefirst
peakoccurredinJulyandthesecondpeakinOctober
LighttrapcollectionsindicatedthatduringlateAugust
andmostofSeptemberfewAnigromaculisadultswere
presentinthepastureAcomparisonof1951and1952
collectionsshowedthatfivetimesasmanyAnigromaculis
wererecoveredin1951aswererecoveredin1952How

everthenumberofCtarsaliscollectedwereapproxi
matelythesameduringbothyearsfromJuly27toNo
vember10thLighttrapmeasurementswerenotavail
ablefor1951beforeJuly27butgeneralobservationsin
dicatedthatCulexadultswerenotplentifulbeforemid
Julyin1951LighttrapcollectionsshowapeakinSep
temberduring1951andShaubspasturein1950showed
thesamepeakinnumbersduringSeptemberOnthe
otherhand1952showedanextremepeakinJunewitha
majorityoftheadultCtarsalisoccurringbeforemid
JulyThemidJunepeakofadultactivitydoesnotneces
sarilyreflectpastureproductionandmayhaveresulted
fromadultsproducedinthefloodpondsofthenearby
SanJoaquinRiverAllrecordsindicatethatCobbspas
tureproducedCtarsalisalmostcontinuouslyfromMay
24toNovember10during1952andthatwithincreased
standingwaterareasthepastureproducedmanymore
adultsduring1952thanin1951althoughlighttrapsam
plesdonotreflectthisdifferenceOfthe11750Ctarsalis
takeninalighttrapduring19525478weretakendur
ingMayandJuneTheremaining6137specimensof
CtarsalisweretakenfromJulytoDecember

DissolvedOxygen
Sincearelationshipexistsbetweenthetimethatwater

coversthesurfaceofapastureandthehatchofAedes
nigromaculiseggsandbecauseithasbeenshownthata
loweringofdissolvedoxygeninwaterwillstimulateegg
hatchinAedesvexansandAlateralis sticticusGjul
lin1941astudyofdissolvedoxygeninirrigationwater
wasinitiatedduring1952tostudythepossiblerelation
shipsofsuchconditionstoAnigromaculisegghatch
TheWinklermethodofoxygendeterminationwasused
Samplesweretakenat75footintervalsthelengthofthe
fieldinselectedchecksAsthewatermoveddownthe

checkandpassedoverindividualstationswatersamples
fromeachstationweremeasuredforoxygencontent

Simultaneousmeasurementswerealsomadeatallsta

tionspreviouslycoveredwithwater
Table4showstheresultsofoneofthesemeasurements

Itcanbeseenthatasthewateradvanceddownthefield

thefrontshowsagradualdropindissolvedoxygencon
tentSincehatchesofAedeshavebeenseentotakeplace
inseveralareaswithin15to30minutesaftertheywere
coveredwithwatercontainingatleast5ppmdissolved
oxygentheneedforaloweroxygentensionatthetime
ofAedesnigromaculishatchisquestionableunderthese
conditionsFurtherstudiesareneededtodeterminemore

accuratelythedissolvedoxygencontentofwateratthe
interfacebetweensoilandwaterwhereAedeseggsare
foundStationstudiesusingwaterofhighoxygencon
tenthaveproducedimmediatehatcheswitheggscondi
tionedfortwomonthsat80degreesFThisindicates
thatfieldconidtioningmayinfluencethisfactor

OVASTUDIES

Investigationshaveshownthatastimulusisnecessary
tocauseAedeseggstohatchGjullinetal1939and
Connell1941havedemonstratedtheuseofplantin
fusionstoobtainegghatchingGjullinetal1941
showedthatlowoxygenconcentrationsinitiatedegg
hatchinAvexansandAlateralis sticticusAcin
ereusAaegytpiandAvaripalpusundercertaincondi
tionsandAbdelMalek1948indicatedthatplant
growthsubstancesproducedahatchinAtrivittatusat
definiteconcentrations

StudiesuponAnigromaculispopulationsinthefield
haveshownthatlowtemperatureswillinfluenceegg
hatchingandthatoverwinteringeggsmaypossiblybe
conditionedbylowtempertaurestoinfluencespringand
summerhatchingStudiesinthelaboratoryhaveshown
thattemperaturewillconditionegghatchbuttheextent
ofsuchconditioningandtheinfluenceofcertainchemi
calsuponsuchconditionedAnigromaculiseggshavenot
beeninvestigatedThepurposeofthisstudywastoin
vestigatethepossibilityofusingchemicalstoinfluence
egghatchasatoolinmosquitocontrol
Methods

FieldcollectedfemaleAnigromaculiswerefedablood
mealandheldinindividualvialsuntileggswerelaid
Aftertheeggswerelaidallvialsweremaintainedata
constanttemperatureof80degreesFuntiltheembryos
werematureandtheeggsweretheoreticallyreadyto
hatchConsiderableworkisbeingcarriedouttodevelop
satisfactorytechniquesofhandlingtheeggstoprevent
variationsineggconditioningduringstorageandtreat
mentTestswereconductedusingthreeauxinsandsev
eralotherchemicalsAlltestsindicatedthatconsiderable

variationstillexistedineachgroupofeggsstudiedand
thatinordertoobtaincomparableresultsbettermethods
willhavetobedevelopedtopreventvariableeggcondi
tioningandtodetermineifpossiblethebiologicalvaria
tionsinducedgeneticallyandintheprocessofembryonic
developmentandlaying
Results

Theresultsobtainedfrompreliminarystudiesindicate
thathatchmaybeinitiatedchemicallyeitherthrough
oxygenreductionorpossiblythroughdirectchemical
stimulusThedegreeofactionofallthefactorsstudied
seemstobeconditionedbytemperatureorbytheaction
ofseveralotherfactorsupontheembyroeitherduring
maturationorduringthestoragefollowingmaturation
Lowtemperaturehasbeenshowntoinhibitegghatch



eligibilitytoserveoncommitteesandtherebyhavingthe
opportunitytoactivelyparticipateinAssociationaffairs
eachmembershallreceivewithoutadditionalcostaCer
tificateofMembershipsuitableforframingseeattached
example

3Eachindividualassociatedwithadministrativefunc

tioninCaliforniaagenciesdirectlyconcernedwithmos
quitocontrolbesentduesstatementsannually

4PlaceaCalforniaMosquitoControlAssociation
membershipadvertisementintheMosquitoNewsan
nually

5Individualsandorganizationalgrouspinthefollow
ingcategoriesbeurgedtoacceptCaliforniaMosquito
ControlAssociationmembership

aAssociateMemberspersonnelassociatedwiththe
publichealthfieldofmosquitocontrol

bSustainingMembersprimarilyorganizationsin
terestedinmosquitocontrolprogress

cCorporateMembersagenciesdirectlyassociated
withmosquitocontrolactivities

Respectfullysubmitted
TheodoreAaronsChairman
NormanEhmann
CDonaldGrant

RoyLHolmes
TMSperbeck

VicePresidentPetersIfthereisnoobjectionImove
thisreportbeacceptedaspresentedInordertoconserve
timetheprsentationofthevariousreportsoftheOpera
tionalCommitteewillbemadebytitleandprintedin
theProceedingsCopiesofthesereportsIbelievehave
beensentdirectlytoeachmemberagency

NoteThiswasdoneandtheseveralreportsfollow

IRRIGATEDPASTUREMOSQUITOECOLOGY
STUDIES1952

ByRichardCHusbandsandBettinaRosay
Operationalinvestigationsupontheecologyofirri

gatedpasturemosquitoescontinuedduring1952inFresno
andMaderacountiesWiththeincreasingemphasisupon
methodsofeliminatingorprecludingmosquitobreeding
sitesthepasturestudydirectedinvestigationstowardob
taininginformationrelativetoagriculturalpracticesIt
wasfeltthatoneofthefirststepspertainingtothissub
jectwouldbetheproposedselectionanddevelopmentof
amanagedpasturewhichthroughcontrolofirrigation
waterandotherpracticeswouldofferthegreatestop
portunityforstudyInadditiontothedevelopmentof
thisproposalthefollowingstudieswereconsidered

1Astudyoftheovaofirrigatedpasturemosquitoes
Objectivetoinvestigatefactorschemicalphysi
caletcthatinfluenceegghatchoroviposition

2Astudyofmethodsofcolonizingseveralspeciesof
mosquitoesObjectiveToobtainacontinuoussup
plyofstudymaterial

3Ataxonomicstudyofthemajorspeciesofmosqui
toesassociatedwithirrigatedpasturesObjective
toobtainadditionalbiologicalinformationregard
ingspeciationssegregationandbehavior

1AcooperativestudyconductedjointlybytheCaliforniaMos
quitoControlAssociationBureauofVectorControland
FresnoMosquitoAbatementDistrictwithheadquartersatthe
VectorControlFieldStationFresnoCalifornia

2EntomologistProjectDirectorCentralValleyMosquitoEcol
ogyStudyCaliforniaMosquitoControlAssociation

3AssistantEntomologistCentralValleyMosquitoEcologyStudy
CaliforniaMosquitoControlAssociation

33

GENERALFIELDSTUDIES
Methods

Generalobservationswerecontinuedin1952inCobbs

pasturebaseduponproceduresestablishedbyprevious
studies1952Adultswerecollectedwithaspiratorsand
bylighttrapsLarvaeweresampledbyfrequentdippings
atselectedstationsRecordsweremadeforeachirrigation
cycletoshowapproximatelytheextentofirrigationthe
areascoveredwithwaterforeachdayfollowingacycle
thetemperatureofthewaterandairthedepthofwater
atselecteddippingstationsandhygrothermographrec
ordsandhumidityRecordswerealsomadeofselected
agriculturalpracticessuchastypeofpasturegrasses
weedareasthefrequencyofirrigationthedepthofwater
inchecksduringirrigationandthehandlingoflivestock
onthepasture
Results

Eighteenirrigationswererecordedduring1952Table
1Anaverageof11daysoccurredbetweencyclesThis
wasmuchshorterthantheaverageof15daysthatwas
recordedfor1951Oneshortcycleof3daysandonelong
cycleof34dayswasnotedFourcyclesof12daystwo
cyclesof11and13wererecordedSinglecyclesof567
81015and17daysdurationwerealsorecordedThe
morefrequentapplicationofwaterin1952apparently
producedfewerAedesnigromaculisLudlowandmore
CulextarsalisCoquillettTable2Thisdoesnotsig
nifythatthemorefrequentapplicationofwaterresulted
inthischangeinspeciescompositionalonebutthatsuch
achangeisoneofthemanyfactorsthatwillleadtothis
shiftAcriticalexaminationofirrigationfrequencyand
theproductionofmosquitoesshowsthatforvarioussta
tionsinthefieldduring1952therewasanincreaseinthe
timethatwaterremaineduponthesurfaceInStation
OneaselectedareaproductiveofmosquitoesfromJune
23toNovember12therewere5periodsofstandingwater
withanaveragedurationof20dayseachIn1951there
were10periodsofstandingwaterwithanaveragedura
tionof79daysTheextensionofthestandingwater
periodinlowareasreflectstheinceraseinCulexproduc
tionCobbspastureisaboutfouryearsoldandhasshown
agradualchangefromsmallareasofstandingwater
whichgenerallydriedupbetweenirrigationstolarger
areasthatgenerallyremainedonthefieldfromoneirri
gationtothenextThegradualchangeintheseponded
aerasisreflectedinachangeinpastureflorawithPlan
tainandwatergrassesreplacingtheoriginalpasture
grassesMeasurementshaveshownthattheseponded
areashavedoubledandtripledinsizeinamajorityof
thechecksin1952Thecauseforthisconditionawaitsa
morecriticalanalysisbutthereissomereasontobelieve
thatadecreaseininfiltrationratealongwithmorefre
quentirrigationsandthepossibleuseofmorewatermay
havecontributedtothischangeStationFivewhichis
locatedabouthalfwaydownthewestsideofthefield
showslittlechangeinsizeandinterestinglyenough
showslittlechangeinspeciescompositionduringthe1951
and1952studyperiodsTable3Ontheotherhand
StationsOneandSixneartheendofchecksshowan
increaseinthesizeofpondingareasandalsoshowagreat
changeinspeciescompositionTable3

During1952eachirrigationdidnotproduceabrood
ofAedesThreeirrigationsfailedtoproduceAedesbe
causethewaterdisappearedfromthefieldbeforelarvae
werematureenoughtosurviveondampsoilacondition
thatmayoccurwithlate4thinstarlarvaeandpupae
OneirrigationAugust24failedtoproduceAedesbe
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TheBureauofVectorControlwillmaintainarun

ningsummaryandwillprovideallcooperatingagen
cieswithcurrentanalysesonaregularfrequentin
tervalbasis

TheodoreAaronsChairman
RichardMBohart
RichardCHusbands
EdmondCLoomis

WDonaldMurray
JohnRWalker

STANDARDARTIFICIALMOSQUITO
RESTINGSTATIONUNIT

1Locatingthecollectingunit
aTheunitmaybesetdirectlyonthegroundorsus

pendedabovegroundbymeansofringhangeror
hookWhenlocatingtheunitsinthefielditiswell
tocarryalongafewlargenailsandahammerin
eventnaturalobjectsarenotavailablefromwhich
tosuspendtheunit

bTheunitmaybesetinareassuchasweedyfields
rowcroppedfieldsricecontourdykesetcSites
protectedfromthesunandwindarepreferred

cBuildingsmaybeutilizedeitherbylocatingtheunit
onthefloorinasuitablelocationorsuspendingit
verticallyabovetheflooreitheronthewallorfrom
theceiling

2Collectionschedule

aTheunitshouldbecheckedeveryseventhdayata
scheduledhour

3Collectingprocedure
aSlidecollectingtrayintopositionunderresting

chamberandabovewindbaffleboard

bRemovecorkplugAnaesthetizemosquitoesinrest
ingchamberwithchloroforminjectedwithaNo
15DeVilbissNasalAtomizerAdosageof6to12
squirtsofcholorformisusuallyadequate

cAfterchloroformingreplaceplugandwait3or4
minutesforfullanesthesia

dThenslapsidesofunitwithpalmofhandandshake
vigorouslytodislodgespecimens

eRemovecollectingtraytiptrapoverandexamine
restingchambertoseethatallspecimensarere
moved

fSpecimensmaybeidentifiedcountedandsexedin
thefieldfromthecollectingtrayortheymaybe
placedinadequatelylabeledpillboxesforsubse
quentlaboratorydetermination

DrTinkhamDoesthisimplyapprovalofthemodels
shownintheexhibits

MrAaronsNoitcoversonlyacceptanceofthisre
portasaprogressreport

VicePresidentPetersTheprogressreportdoesnot
bindanyonetoapproveorusethesuggestedequipment
ormethodsIsthereamotiontoapprovetheProgress
ReportoftheCulicidologyCommittee
Itwasdulymovedsecondedandpassedbyvoicevote

thatthisprogressreportbeapproved
MrAaronsAnotherfunctionoftheCulicidology

Committeewastopreparealistofdesirableprojectsfor
operationalinvestigationsIsubmitalistofprojectscur
rentlyunderwayandsuggestionsforthefutureand
movethatthistypeofworkbemadeacontinuingfunc
tionofthisCommittee
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CULICIDOLOGYPROJECTSLIST
CULICIDOLOGYCOMMITTEE

February1953
ICulicidologyoperationalinvestigationprojectscur

rentlyinprogressCMCABureauofVectorCon
trol

1CentralValleyMosquitoEcologyStudyonIrri
gatedPasturesStateofCaliforniaVectorControl
FieldStationFresnoPrincipalspeciesAedes
nigromaculisLudlow

2EmbriologicalstudiesCollegeofthePacific
StocktonPrincipalspeciesAedesnigromaculis
Ludlow

3Insecticide ToxicologicalStudiesKernCounty
MosquitoAbatementDistrictBakersfieldPrin
cipalspeciesCulexspp

4RiceFieldMosquitoInvestigationSutterYuba
MosquitoAbatementDistrictYubaCityState
ofCaliforniaDepartmentofPublicHealthBu
reauofVectorControlPrincipalspeciesAno
phelesfreeborniAitkenCulextarsalisCoq

IICulicidologyprojectscurrentlyinprogressinre
searchcenters

1TelfordAllanDGraduatestudentUnderdirec
tionofRichardMBohartUniversityofCali
forniaDavisFactorscausingthehatchingof
AedeseggsAsquamigerandAdorsalis

2BelkinJohnNPhD McDonaldWA
UCLAChaetotaxyofCaliforniaAnophe
lines

IIIProposedlistofculicidologyprojectswhichcanbe
recommendedtograduatestudentsforthesisprob
lemsProjectstobedevelopedwithcooperationor
encouragementofcontrolagencies

TheCulicidologyCommitteerecommendsthatlistsof
categoriescitedbekeptcurrentandcirculatedtoagencies
concernedwithallphasesofCulicidologyItisrecom
mendedfurtherthattheCommitteebedesignatedto
serveasaclearinghouseforproposedinvestigationsub
jectsandexpeditethedisseminationofproblemideas
topotentialinvestigationIneffectthiswouldconstitute
aliaisonbetweenthecriticalneedsofthefieldandthe

facilityofthegraduateschool
Thismotionwasdulymadesecondedandcarriedby

voicevote

VicePresidentPetersWewillnowhavethereportof
theMembershipCommitteebyChairmanAarons

MEMBERSHIPCOMMITTEEREPORT

TheCaliforniaMosquitoControlAssociationincludes
26AssociateMembers22SustainingMembersand39
CorporateMembersPersonnelassociatedwithMosquito
AbatementDistrictsHealthDepartmentsandotheragen
ciesconcernedwiththefieldofmosquitocontrolhave
notrespondedwelltothemembershipdrivethispast
yearTheSustainingMembershiplistissomewhatmore
gratifyingCorporatemembershipisdiscussedinthere
portoftheSecretaryTreasurer

TheCommitteerecommendsthattheBoardofDirec

torsapprovethefollowingproposals
1ContinuethepracticeofappointingeachCalifornia

MosquitoControlAssociationRegionalRepresentative
totheMembershipCommittee

2Inadditiontoreceivingthevariousbenefitsofthe
AssociationincludingtheProceedingsnewsperiodicals
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eachagencydevelopitssurveyprogrambeyondthemini
mumrequirementsdrawinguponalloftheavailablesup
plementarymethodsandtechniqueswhichcanbeused
toadvantageinevaluatinglocalconditions

PROPOSEDPLANFORMEASURINGAND

RECORDINGMOSQUITOPOPULATIONS

APreadultStages
1Itisrecommendedthatareawidelarvalinspection

andsamplingbeconductedbytechnicallytrained
personnelworkingunderthedirectionoftheagency
administrationonthefollowingminimumtime
basis

aTenmanhoursperweekforeachagencyhaving
500squaremilesorlessofproblemarea

bOneadditionalmanhourperweekoflarvalin
spectiontimetobeappliedforeach100square
milesofproblemareaabove500

2Thepurposeofthelarvalcollectionswillbetoas
sisttheagencyadministrationinrecordingona
weeklybasisacriticalsubjectiveevaluationofmos
quitospeciespopulationdistributionanddensity

BAdultStage
1RestingStations

aTheuseofastandardartificialrestingstation
unitisrecommended

SeeAppendixforrestingstationunitdetail
1Aminimumoftenrestingstationunitsto

beusedbyeachagency
2Atleastonerestingstationunittobeused

foreachprincipalpopulationcenterwithin
thecontrolareaunitstobeplacedsoasto
insureadequategeographiccoverage
Inspectionofrestingstationunittobemade
everysevendaysanddatatoberecorded

Adults

By

3

StationUnit

Lighttrap

Larvae

TypeWater
SourceandOr
LarvalHabitat

Identification

Date
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onweeklyreportformSeeAppendixfor
detailofrestingstationunitoperation

2TheStandardMosquitoLightTrap
aOnelighttrapisrecommendedforuseineach

principalpopulationcenterAnagencyhaving
forexampleonlyoneortwocommunities
withinitsboundarieswouldcorrespondinglybe
obligatedtooperateonlyoneortwotrapsIt
isrecommendedthatnoagencyberequiredto
operatemorethanfivetrapsSeeAppendixfor
trapdetail
1LighttrapstobeoperatedfromMarchto

OctoberinclusivelyLighttrapstobelo
catedinoradjacenttohumanpopulation
centersTrapstobeoperatedonaseven
perweekbasisfrom700PMto7AM
SeeAppendixforlighttrapoperation
technique

2Lighttraprecoverydatatoberecordedon
weeklyreportformSeeAppendixfor
densitytechniquereporting

CReporting
TheCommitteerecommendsthatreportingbe

scheduledbyallcooperatingagenciesonauniform
basisItissuggestedthatcopiesoftheweeklyreport
formscoveringartificialrestingstationsandlighttraps
aswellastheagencyadministrationscriticalsubjec
tiveevaluationbemailedtotheBureauofVector
Controlonthelastdayofeachworkweek

Whileitisanticipatedthatthisprocedurewillin
cidentallysatisfythereportingrequirementsforthose
agenciesreceivingstatesubventionitisstronglyurged
thatallagenciesbeencouragedtocooperateinthis
programinordertoprovidethemostcompleterecord
possible

CULICIDOLOGYCOMMITTEEREPORTEXHIBITA

AGENCY TOWNSHIP RANGE SECTION

Zone County Date

Coll Hour AM PM

Location Averagedip

Naturaltype Industrialtype

Irrigagrictype Domestictype

Remarksareasizeetc

Nocollected

Remarks

Larvalspecies 1 2 3 4 Pupae Total AdultSpecies M FTotal

ll



AB3095isabilltoappropriate300000forsubsidies
tolocaldistrictsforthecontrolofmosquitoes
AB697isanactwhicheliminatesthemosquitoabate

mentdistrictsfromtheprovisionsoftheDistrictsInvesti
gationAct
AB2809isabillstrengthenandclarifythesectionof

thePenalCoderegardingthebreedingofmosquitoes
beingamisdemeanor

TheseBillshavebeenapprovedbytheBoardofDirec
torsoftheCMCAandthecorporatemembersareasked
tocontacttheirStateLegislatorsinorderthatthesebills
mayreceivefavorablepassage

Respectfullysubmitted
LegislativeCommittee
ECHESTERROBINSONChairman
THOMASMSPERBECK
HAROLDFGRAY

Thsmotionwassecondedandpassedbyavoicevote

VicePresidentPetersWewillnowhavethereportof
theFishandWildlifeCommitteepresentedbyChairman
GordonSmith

TO AllMosquitoControlAgencies
SUBJECTMinutesoftheMeetingoftheWildlife

CommitteeDec21952atBerkeleyCali
fornia

Thismeetingwascalledtoformulatecertainrecom
mendationspertainingtoduckhuntingandtheoperation
ofduckclubswhichiffollowedwouldtendtoalleviate
themosquitoproblemonduckclubsTheserecommenda
tionswhenapprovedwillbesenttotheStateDepart
mentofFishandGamefortheirapprovalandinclusion
intherecommendationsofthatdepartmenttoduckclub
operators

Therecommendationsarrivedatareasfollows

1Ifitisdesiredtoholdducksinahuntingareaa
certainproportionoftheareabepreparedasgood
sharpbankedandproperlymaintainedpondsand
permanentlyfloodedratherthanfloodingthewhole
areaearlyinthesummertoachievethispurpose

2Anattemptbemadetoadjusttheduckhunting
seasonbysmallerregionsallowingforalaterseason
intheCentralValleyThisisconcurredinbymany
huntershoweverthesettingoftheseasonisdoneby
theUnitedStatesFishandWildlifeDepartmentand
directrecommendationwillhavetobemadeto
them

3DuckpondsshouldnotbefloodedpriortoOctober
1standwhenfloodingiscommenceditshouldbe
doneasrapidlyaspossible

4Pondsshouldbeconstructedandmaintainedwith
cleansharpbanksandirrigatedinanorderlyman
ner

5Effortsshouldbemadetocontroloreliminatecat

tailstulesandotheremergentvegetationespecially
inpermanentlyfloodedponds

6Whereseepageareasoccuroutsideofpondsaditch
shouldbedugaroungthepondtocutoffthiswater
andthewaterinthedrainditchshouldbedisposed
ofbydrainingintoanexistingdrainagesystemor
pumpingbackintothepond

7Pondsshouldbedrainedimmediatelyaftertheclose
oftheseason

8Theplantingoffoodgrainsinthepondsshouldbe
doneinsuchamannerthatnomosquitoproblems
canbecaused

9Whenpondareasareusedascattlepasturebetween
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seasonsthelandbesopreparedthatgoodandproper
pastureirrigationpracticescanbeused

Respectfullysubmitted
GORDONFSMITHChairman
WildlifeCommitteeCMCA

Thisreportwasdulyapprovedonmotionandavoice
vote

VicePresidentPetersIwillnowcallonTedAarons

topresentthereportoftheCulicidologyCommittee
MrAaronsThisreportisaprogressreportandwe

recommendthatactiononitbedeferreduntilsaytheend
ofthisyearwhentheCommitteewillbeinabetterposi
tiontoevaluatetheunitsmoreadequatelybeforerecom
mendingtheirusetotheentireAssociation

CULICIDOLOGYCOMMITTEEREPORT
CaliforniaMosquitoControlAssociation

Overaperiodofseveralyearstherehasbeenanin
creasingneedforstandardizationofmethodsusedto
measuremosquitoprevalencethroughoutCaliforniaThe
urgencyofthisneedwhichhasbeenjointlyexpressed
bytheCaliforniaMosquitoControlAssociationandthe
StateDepartmentofPublicHealthwasmadeparticu
larlyevidentinviewofthecircumstancesassociatedwith
theunprecedentedencephalitisoutbreakexperiencedin
1952AccordinglytheCulicidologyCommitteehasbeen
givingpriorityconsiderationtothepromulgationofa
moreacceptableplanofmeasuringrecordingandinter
pretingmosquitopopulationdensityanddistribution

Theapplicationofprinciplesofmosquitopopulation
measurementtoevaluatecontrolprogramshasbeendis
cussedextensivelybyvariousCMCAcommitteessince
1946Duringthisperiodaconsiderableamountofstudy
andexperimenthavebeenundertakeninthisfieldboth
independentlyandjointlybyvariousabatementagencies
theUniversityofCaliforniatheUSPublicHealthServ
iceandalsotheStateDepartmentofPublicHealthTo
someextentnearlyallofthemethodstechniquesand
mechanicaldevicesusedelsewherethroughouttheworld
havebeentestedagainstcertainsegmentsofourdiverse
mosquitofaunaConsiderableimaginationandconstruc
tivethinkinghasgoneintotherefinementofestablished
techniquesandthedevelopmentofnewonesSignificant
contributionshavebeenmadeinthefieldofsoilsampling
andeggdensitydeterminationimprovedseiningmethods
havebeendevelopedforlarvaldensitymeasurementand
anumberofimprovementsandnewtechniqueshavebeen
appliedtomechanicaltrapsandotherdevicesusedto
estimateadultpopulations

InacceptingitscurrentassignmenttheCulicidology
Committeehasfocuseditsattentiononadefinedobjec
tive

1Todevelopasimplifiedstandardplanofpopulation
measurementwhichwillprovideareasonablyvalidesti
mateofmosquitonumbersinrelationtodiseaseinci
dencepubliccomfortandeconomicdamage

2Torecommendminimumrequirementsofparticipa
tionwhichwillexertnounduehardshiponanyagency

3Torecommendastandardsystemofrecordingand
reportingwhichwillfurnishacurrentseasonalandyear
byyearbiologicalauditonbothalocalandstatewide
basis

TheplandevelopedoutofthisCommitteeactionand
herewithrecommendedisacompromiseItisunlikely
thatanyagencywillfindtheminimumrequirements
totallyadequateatalltimesSomeagenciesmayfindthem
entirelyinadequateTheCommitteethereforeurgesthat



ThisreportisfurnishedtheBoardofDirectorsofthe
CaliforniaMosquitoControlAssociationforitsconsidera
tionandaction

Respectfullysubmitted
HAROLDFGRAY
ActingSecrtaryoftheSpecialCommittee

VicePresidentPetersWhatisthepleasureoftheAs
sociationinregardtothisreport
ItwasmovedbyMrSperbecksecondedbyMr

HolmesthatthereportbeacceptedandapprovedIn
thediscussionMrUmbergerraisedthelegalquestion
thatsincetheacceptanceorrejectionofsubventionwasa
functionoftheBoardsofTrusteesoftheindividualdis
trictsitwasoutoforderfortheAssociationoritsBoard
ofDirectorstotakeanyactiononthereportbutinsteadit
shouldbereferredtoeachBoardforwhateveractionit

wishedtotakeMrUmbergersdiscussionunfortunately
wasverypoorlyrecordedonthetape

MrGrayInreplytoMrUmbergerifmyrecollection
iscorrectthisreporthasbeenapprovedbytheVector
ControlAdvisoryCommitteeoftheStateDepartmentof
PublicHealthandalsobyyourBoardofDirectorsItis
entirelywithinthejudgementofthevotingmemberspres
entastowhetheryounowapprovetheactionofyour
BoardofDirectorsorwhetheryourejectthatactionI
thinkthatGeorgeUmbergerbroughtuphispointoforder
lastyearalsoandwhileIdonotlikethemannerinwhich
hebroughtthispointupIconsiderthatheiscorrectasto
procedureThisisamatterofpublicpolicyandweasem
ployeesofdistrictsorasTrusteesarecontrolledbythe
wishesofourBoardsofTrusteesanditisuptotheBoards
ofTrusteesoftheindividualdistrictstoactonsuchmat

tersofpublicpolicyandfinancialpolicyastheyshall
determinetoapproveordisapproveThroughtheirvot
ingrepresentativestheycancontrolnotonlytheactions
ofthisAssociationbutforthemselvestheymayacceptor
rejectthisadditionalsubventionwithoutregardtoany
actiontakenbytheAssociation

WithrespecttotheCommitteesrecommendationsasto
howtheadditionalsubventionmoneyshouldbeappor
tionedamongthedistrictsthisismerelyarecommenda
tionandisnotbindingontheStateDepartmentofPublic
Healthwhichwillapportionsubventionmoneythrough
itsBureauofVectorControl

AMemberTherearereallytwoseparatemattersin
thereportonea300000itemforincreasedsubvention
theotheranapproximate150000forstudiesandfor
mosquitoenumerationWeshouldactseparatelyonthese
items

VicePresidentPetersWewillvotethenbyrollcall
Thefirstvotewillbeontheadditional300000foraddi
tionalsubvention

TheSecretaryTreasurercalledtherollandthevote
wasasfollows22Yes7No1Abstain

VicePresidentPetersThe300000additionalstate
subventionisapprovedTheSecretaryTreasurerwillnow
calltherollontheadditionof150000tothebudgetof
theStateDepartmentofPublicHealthapproximately
onehalfofwhichisintendedtobeusedforstudiesand

investigationsandtheotherhalfisintendedtobeusedfor
whatmaybecalledintelligenceservicetogiveinforma
tionastotheprevalenceofvectormosquitoesandofvirus

AMemberDoesthis150000taketheplaceofthe
25000nowbeingheldoutattheregular400000sub
ventionandnowusedforstudies

VicePresidentPetersThatisitsintentionWeassume
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thatthisitemwillbeaddedtothebudgetoftheStateDe
partmentofPublicHealthbutweunderstandthatabill
ispreparedforintroductiontotheLegislatureifnecessary

TheSecretaryTreasurerthencalledtherollwiththe
followingresultYes26NononeAbstain3

VicePresidentPetersWewillnowvoteontheap
provalofthereportoftheSpecialCommitteeonState
Subventionasawhole

Amotiontothiseffectwasdulymadesecondedand
passedbyvoicevote

VicePresidentPetersTheResolutionsCommitteewill

nowreport
MrRobinsonTheResolutionsCommitteeoffersthree

resolutionsasfollows

No1WHEREAStheCaliforniaMosquitoControlAs
sociationisenjoyinganinformativeandpleasur
ableannualmeetinginSacramentoandatDavis
February11131853whichhasbeenmadepos
siblebytheeffortsofmanypersonsofficialsand
businessorganizationsnowtherefore
BEITRESOLVEDthattheSecretaryTreasurerbe
directedtosendlettersofappreciationtoallwho
havecontributedtothesuccessofthisTwenty
firstAnnualMeeting

No2BEITRSOLVEDbytheCaliforniaMosquitoCon
trolAssociationassembledforitsTwentyfirstAn
nualConventionatSacramentoCaliforniaon
February121953thattheBureauofVectorCon
troloftheStateDepartmentofPublicHealthand
theUnitedStatesPublicHealthServicebecom

mendedfortheactiveparttheyhavetakenin
developinginteragencycooperationamongthe
variousgroupsworkingonwaterproblemsinCali
fornia

No3BEITRESOLVEDthattheCaliforniaMosquito
ControlAssociationexpressesitsgreatregretatthe
deathonOctober271952ofKoichiOnishiwho
forthepastthreesummerswasAssistantEntomol
ogistfortheAlamedaCountyMosquitoAbate
mentDistrictHewasacandidateforthedegreeof
DoctorofPhilosophyinmedicalentomologyat
theUniversityofCaliforniaandpriortoCalifornia
wasastudentofProfessorDonMReesatthe

UniversityofUtahWhilepursuinghisstudies
leadingtotheapplicationofentomologytothe
fieldofpublichealthhecompletedresearchon
Culisetainornatabiologyandparticipatedinre
centCaliforniamosquitoflightrangeandtoxcity
studiesHispassingisamajorpersonallossandis
thelossofascientificheritageinthatmuchofthe
finestinteachingandassociationwascharacter
isticofhisindividualmakeup

MrRobinsonImovetheadoptionoftheseresolutions
Thismotionwasdulysecondedandpassedbyvoice

vote
VicePresidentPetersWewillnowreceivethereportof

theLegislativeCommittee
MrRobinsonIpresentthereportoftheLegislative

CommitteeasfollowsandmovethattheAssociationap
provethereport

REPORTOFTHELEGISLATIVECOMMITTEE

TheLegislativeCommitteeoftheCMCAhasintro
ducedthreebillsintheLegislaturethroughAssemblyman
RalphBrownofModestoTheyare



fromareasoutsideoflocalcontrolagenciesinto
localcontrolagenciesshouldbeamatterof
StateinterestandtheStateappearstobethe
onlyagencyavailabletocopewithsuchsitua
tionsatleastinemergencies

3Inspiteoftheexpansionoflocalmosquitocontrol
agenciesinCaliforniainthepastdecadeandinspiteof
improvedtechnologyinmosquitocontrolmethodsthe
mosquitoprobleminCaliforniahasgrownataneven
greaterrateduetoexpandingirrigatedacreageincreased
industrializationandlargelyincreasedpopulation

4Theendoftheexpansionofthemosquitoproblem
inCaliforniadoesnotpresentlyappeartobeinsight

Thespecialcommitteethendeliberatedonthesubject
ofeligibilityforsubventionandconcluded
1Thatallpublicagenciesconductingmosquitocon

trolshouldbeeligibleforsomeamountofStatesubven
tionunderreasonablerequirementssetupandadminis
teredbytheStateDepartmentofPublicHealth
2Thatmosquitobornediseaseendemicityparticu

larlyencephalitisandvectorprevalencechieflyCulex
tarsalisbegiventheirjustemphasis
3Thatconsiderationbegiventomosquitoproduc

tionorproblemintensityoftheindividualagencyandas
ageneralguidethatthefollowingapproximatepercent
agewiserecognitionbegiventothefourcategoriesof
mosquitoproduction

aIrrigatedacreage 65
bNaturalsources 15
cCommunityandindustrialliquidwaste10
dDomesticsources 10

4Thatrecognitionbegiventoperipheralareasthat
producemosquitoeswhichinvadeacontrolledareaand
thereforedemandaddedcontrol

Nextthespecialcommitteeexpresseditselfonthecate
goriesofmosquitocontroldeservingofsubventionand
concludedthatthefollowingapproximatepercentage
wiseguidemightbeused

1Fortheconductofmosquitosourcereduction
correctionandpreventionmeasures 50

2Forthesupportofneededtechnicalandpro
fessionalpersonnelentomologistsengineers
agriculturalexpertsattorneysetc 15

3Forthedevelopmentandmaintenanceofcom
petentadministrativeservices 1O

4Fortheconductofsupplementarycontrol
measureslarvicidingadulticidingetc 25

Beyondthedirectsubventiontomosquitocontrolagen
ciesthespecialcommitteeendorsedtheneedforin
creasedemphasisuponoperationalinvestigationsof
problemmosquitoesandtheircontrolandtheaccentua
tionandimprovementofmosquitopopulationmeasure
ment

Regardingoperationalinvestigationsdiscussionre
sultedinthefollowingpositionbeingtakenbytheSpecial
Committeewhichpositionreflectspreviousresolutions
adoptedbytheassociation
1Thattheexpenseofoperationalinvestigationsbe

byanappropriationwithintheBureauofVector
Controlandnotbesubtractedfromthesubven
tionfunds

2ThattheBureauofVectorControlconductthe
neededoperationalinvestigationsstudiesand
demonstrationscooperatingwithlocalagencies
andutilizingtotheextentpossibletheirpersonnel
andresourcestoaccomplishsolutionsoftheprob
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lemsfacingmosquitocontroltoincludemosquito
ecologytechnicaldevelopmentofcontrolmeth
odsappraisalsofmethodologyandequipment
evaluationofobservationsmadeanddistribution
ofinformationuponthestudiesdemonstrations
developmentsandappraisals
Thatlocalagenciesbeencouragedtoconductspe
cificstudiesintoandotherwiseseeksolutionsfor

operationalproblemsparticularlyuponthoseas
pectsofmosquitocontrolwhereinlietheparticular
strengthsandresourcesoftheindividualagency

Regardingmosquitopopulationmeasurementwithre
lationtotheresponsibilitiesofthelocalmosquitocontrol
agenciesthelocalhealthdepartmentsandtheBureauof
VectorControlitwasconcluded

Withintheboundariesofmosquitocontrolagen
ciesallcompletemosquitosamplingshouldbe
donebytheindividuallocalmosquitocontrol
agencywithcoordinationandevaluationtobe
suppliedbytheBureauofVectorControl

2Outsidelocalmosquitocontrolagencieselse
whereintheStatetheBureauofVectorControl

shouldaccepttheresponsibilityforallcomplete
samplingbutthattheireffortsshouldbedirected
onlytotheareasoftheStatewhichwithinthedis
cretionoftheBureauaredeservingofsampling
Theareasdeservingsamplingmightbedetermined
by
aThemosquitobornediseaseendemicityor

potentialityofthearea
bThemosquitodiscomfortcharacteristicor

potentialityofthearea
cTheprospectforlocalassumptionofcontrol

Thespecialcommitteealsoconsideredtheproblemof
thematterofspecialfundswithwhichtocontrolmos
quitoesinareasoutsideoflocalmosquitocontrolagencies
ifandwhentheStateagencythroughitsintelligence
sourcesdiscoverstheneedforspecialcontrolforexample
inthepresenceofanincipientdiseaseepidemicItwas
theopinionofthecommitteethatthereshouldbecertain
fundsintheBureauofVectorControlearmarkedfor

suchemergencypurposesonly

FiscalandLegislativeConsiderationss
Thespecialcommitteeinconsideringthewaysbywhich

theobjectivesofitsdeliberationscouldbeachievedcon
cludedthatlegislativeactionsponsoredbytheassociation
offeredthemostpromisinganswerInrationalizingthe
totalamountofStatefundswhichshouldbesoughtforall
purposesitwasagreedthattheamountprobablycould
notbeindirectrationtothefullneedsofmosquitocon
trolinCaliforniabutrathershouldbeasmodestaspos
sibleThiswastranslatedtobeanamountsomewhatun

deramilliondollarsandapproximatelydoublethatwhich
iscurrentlyavailableItwasestimatedbyRFPeters
thatatleast150000wouldberequiredfortheBureauof
VectorControltoacceptandaccomplishtheresponsibili
tiesformosquitopopulationmeasurementandopera
tionalinvestigationsasarehereinoutlinedandproposed
exclusiveofanyemergencycontrolfundsThespecial
committeemeetingwasconcludedrecognizingthatanaly
sisoftheindividualcharacteristicsofallthemosquito
controlagenciesinCaliforniawouldhavetobemadeto
ascertaintheapproximatetotalamountofsubventionto
localagencieswhichshouldbesoughtandwhichshould
possessthefactorswhicharecontainedintheforegoing

3
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MeetingoftheCaliforniaAssociationofSoilConserva
tionDistrictsatSanDiegolatethismonth

Thecommitteewishestoproposearesolutionofapprc
ciationtotheBuerauofVectorControloftheCalifornia

DepartmentofPublicHealthandtotheUSPublic
HealthServicefortheparttheyhaveplayedinpromoting
abetterunderstandingofmosquitoproblemsamongother
stateandfederalorganizationsinterestedinwaterprob
lems

Thecommitteealsowishestoentreatallmosquitocon
trolworkerstotakefulladvantageofthepossibilityof
helpfromallagenciesworkingonwaterproblemsofmu
tualinterestandtomeetthemmorethanhalfwayby
offeringsomethinginreturn

Respectfullysubmitted
EDGARASMITHChairman
WaterResourcesCommittee

Itwasdulymovedsecondedandafterdiscussioncar
riedbyvoicevotethatthisreportwithitsrecommenda
tionsbeaccepted

VicePresidentPetersIwillnextcallforthereportof
theSubventionStudyCommitteeHaroldGrayChair
man

MrGrayIdonotrecallthatIwasChairmanofthat
CommitteemysignaturewasonitasActingSecretaryof
theSpecialCommitteeThereportwasdistributedtoall
DistrictslateinNovember

TheSpecialCommitteeconferredwithmanypeople
outsideoftheCommitteeOneofthestrongestadvocates
ofmoremoneywasDrKarlFMeyerIfwearetoassume
thatsubventionsaretocontinueasapartofthepublic
policyoftheStatethentheyshouldbereasonablyade
quateWehavenoquarrelwiththepeoplewhoare
againstsubventionsprovidedtheyareagainstallsub
ventionsThatmeansbothFederalandStatesubventions

toschoolstopublichealthtoagriculturetobusiness
Iftheobjectorstosubventionwillgothewholewaywe
arewillingtogoalongwiththemButwehavesubvention

MosquitoControlAgencies
AreaOrganizedMosquitoControl
Population
ComparativePurchasingPoweroftheDollar
IrrigatedAcreage
RiceAcreage
IrrigatedPastureAcreage
CottonAcreage
CentralValleyProject
PeakEncephalitisYear

LocalExpenditures
Subvention

Figuresareapproximate

Thecommitteefirstdiscussedtheneedforanddesira

bilityofStatesubventionformosquitocontrolThecon
censusofopinionwasthatsubventionisnecessaryon
severalgrounds

1Inmanyareaslocalresourcesareactuallyorappar
entlyinsufficienttomeettherequirementsofanadequate
mosquitocontrolprogram

2MosquitocontrolinCaliforniaisnotentirelyalocal
problemsince

athepeopleofCaliforniatravelwidelywithin
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tomosquitocontrolthesameamountin195253asorigi
nallyprovidedin1945

Ifweweretodeterminetheneedforsubventiononthe

basisofsince1945theincreaseinirrigatedareathein
creaseinpopulationtheincreasingthreatofencephalitis
orthedepreciatedvalueofthedollarwecouldveryeasily
iustifyasubventionofatleastoneandonehalfmillion
dollarsButwedoubtthatsuchasumwouldgetbythe
Legislatureandwebelievethatthepracticallyattainable
amountisabout700000Thiswillrequire300000in
additiontothe400000presentlyinthebudgetofthe
StateDepartmentofPublicHealth

TO BoardofDirectorsCaliforniaMosquito
ControlAssociation

FROM SpecialCommitteeonStateSubventionfor
MosquitoControl

SUBJECTReportofSpecialCommittee

AspecialcommitteecomposedoftheCMCALegisla
tiveCommitteeandtwomembersfromtheCMCAdesig
natedtoserveontheVectorControlAdvisoryCommittee
metonNovember61952intheofficeoftheBureauof
VectorControlThepurposeofthemeetingwastoex
aminethepresentneedsofmosquitocontrolinCalifornia
toevaluatethepresentadequacyofStatesubventionfor
mosquitocontrolandtodeterminewhetheranymodifi
cationsofthesubventionprogramarenecessaryorde
sirable

Acorollarypurposewastoprepareafiscalbasisfor
copingwiththeunmetproblemsofCaliforniamosquito
controlparticularlyencephalitispreventionintheyears
tocomeSpecialCommitteememberspresentatthemeet
ingwereHaroldFGrayTedGRaleyEChester
RobinsonEdgarASmith

AbsentwereTMSperbeckGDWinton
Asabasisforconsiderationofpresentproblemsthe

committeehadbeforeitthefollowingapproximatefig
urescontrastingcertainbasicfactorsin1946theyearin
whichsubventionbeganwiththepresentyearof1952

1946
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6500sqmi
8000000
75

5000000
260000
440000
360000
APlan
1945298cases

500000
400000
mosquitoesonly

1952
50

28000sqmi
11000000
53

6000000
335000
750000
1400000
AFullReality
1950350cases

1952727cases
2400000
400000
mosquitoes gnats

thestateandmaythusbeexposedtomosquito
transmitteddiseaseinareaswithinadequate
mosquitocontrol

btheoutofstatetouristbusinesscanbeadversely
affectedeitherbyepidemicsofmosquito
transmitteddiseasewitnessthedropintourist
travelintheSanJoaquinValleyduringthe
heightofthe1952encephalitisepidemicorby
excessiveprevalenceofpestmosquitoes

cdispersionormigrationofmosquitoswarms



TheBoardofDirectorsatitsregularmeetingofMarch
71952authorizedtheestablishingofaConferenceFund
of41539Thissumwasthebalancereturnedtothe
associationafterthe20thannualconferenceThesefunds
werederivedfromgiftscontributionsandSustaining
Membershipsreceivedatthetimeofthatconference
Thissumisincludedinthetotalcashbalanceoftheabove
report

Therearefortyfive45agenciesinthisstateorgan
izedformosquitoabatementOfthesethirtysix36have
paidtheirContractualduesnine9hadnotThisisa
verygoodstandinginthisapurelyvoluntaryassociation
SinceDecember311952three3ofthesehavepaid
leavingatthisdateFebruary121953onlysix6un
paid

AssociateMembershipstotaledtwentythree23
whichisaverypoorstandingwithinthatcatagoryTwo
havepaidsinceDecember311952makingthetotal25
todayItismysuggestionthattheBoardofDirectorsau
thorizetheprintingofformalBillheadsorStatementsto
besentallpersonsandpartieswhohavebeenAssociate
MembersandSustainingMembersinthepastandthat
thesebesentallpastmembersinthehopesofincreasing
thememberparticipation

Istronglyurgethatinthefuturethemailingaddressof
thisassociationbetheaddressoftheSecretaryTreasurer
Thiswillexpeditemanymattersandassociatetheassoci
ationwithitsownheadquarters
Respectfullysubmitted
GEDWINWASHBURN

SecretaryTreasurer
ItwasdulymovedsecondedthattheAnnualReport

oftheSecretaryTreasurerbeapprovedandaccepted
MrEASmithIwouldliketoseecertainitemson

therecommendationsoftheSecretaryTreasurersepa
ratedThreetimesnowwehavevotedagainstmovingthe
postofficeboxMovingthepostofficeboxmightbeall
rightifwewerecertainthatweweregoingtohavethe
samesecretaryfromnowoninoneparticularplacebut
asIrecallthemeetingjusttheotherdaythereweresev
eralitemsbroughtupwhichcastconsiderabledoubtas
towhetherourpresentsecretarywasgoingtobeableto
continueassecretaryWehavehadthesamepostoffice
boxfortheAssociationformanyyearsnowandthat
addressiswellknowIcantseechangingitthisyearand
thenwemighthavetochangeitnextyearandtheyear
afterthatsoIwouldpersonallyprefertoseeitstayasitis
untilthereissomethingmuchmoredefinite

VicePresidentPetersIfthereisnoobjectionwewill
votefirstonacceptanceofthereportexcludingtherec
ommendationastotheaddressoftheAssociation

Thiswascarriedbyavoicevote
MrGordonSmithImovethattheaddressofthe

AssociationgowiththeaddressoftheofficeofSecretary
Treasurer

Thismotionwassecondedandpassedbyvotingmem
bersasfollowsAyes20Noes8Abstain2

VicePresidentPetersTheAuditingCommitteewill
nowpleasereport

MrJHKimballEdSmithandIhaveauditedthe
accountsoftheSecretaryTreasurerandfoundthemin
orderandweconfirmthebankbalanceasofDecember
311952tohavebeen365188asshown

WerecommendthatthenextBoardofDirectorspro
ceedwithapreviousdirectiontohavetheSecretary
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Treasurerbondedtotheextenttheyconsidernecessary
WealsorecommendfortheprotectionoftheSecretary
TreasurerhimselfaswellastheAssociationthatthe
BoardofDirectorsconsiderthedesirabilityofemploying
acertifiedpublicaccountanttoaudittheaccounts

MrGrayImoveacceptanceoftheAuditingCommit
teereportandthattherecommendationsbeeffectedby
theBoardofDirectors

Thismotionwassecondedandpassedbyavoicevote
VicePresidentPetersWewillnowhavethereportof

thePublicationsCommittee

MrGrayThePublicationsCommitteeasitsreport
presentstheProceedingsandPapersoftheTwentieth
AnnualConferenceheldlastyearatFresnowhichyou
receivedaboutsixmonthsago

VicePresidentPetersWewillacceptthatreportand
weassumethateveryonelikedtheProceedingsWillyou
alsopleasereportfortheWBHermsCommittee
THEBOARDOFDIRECTORSOFTHE

CALIFORNIAMOSQUITOCONTROLASSOCIATION
Gentlemen

Throughanunfortunateoversightnomoneywasfur
nishedfortheWilliamBHermsAwardin1952

Itisthereforerecommendedthatanadditionalamount

besetupin1953sayatotalofupto55payabletothe
MtDiabloCouncilformerlyBerkeleyContraCosta
CouncilBoyScoutsofAmericatosendtwoorthreeBoy
Scoutstosummercampin1953

Verytrulyyours
WilliamBHermsAwardCommittee

RICHARDFPETERS

HAROLDFGRAYChairman
Itwasdulymovedsecondedandcarriedbyvoicevote

thatthisreportbeacceptedandapproved

VicePresidentPetersEdSmithwillyoupleasegive
thereportoftheWaterResourcesCommittee

REPORTOFTHEWATERRESOURCES
COMMITTEE

Thiscommitteeheldonlyoneformalmeetingduring
thepastyearMostofitsbusinesshasbeenconductedby
mail

AtthemeetingonMay28th1952thecommitteede
cidedtodevotemuchofitstimetoexploringtheextentof
cooperationamongagenciesinterestedinwaterproblems
bothonastatewideandalocalbasiswiththeintentof
promotinggreatercooperationwhereitismostneeded

Aquestionnairewassentouttoalllocaldistrictswith
questionsaboutcooperationfromlocalagenciesAwide
variationfromdistricttodistrictintheamountofhelp
beingobtainedfromotheragencieswasshownAdetailed
summaryisattachedAcommoncommentwasIdidnt
knowthatthereweresomanyotherorganizationsinmy
districtinterestedinwaterproblems

Duringthepastyearconsiderablestrideshavebeen
madeinsecuringbetterinteragencycooperationregard
ingmutualwaterproblemsonastatewidebasisNumer
ourconferenceshavebeenheldwiththeBureauof

ReclamationAseriesofmeetingswiththeUniversityof
CaliforniaAgriculturalExtensionServicespecialistsled
totheconferenceonMosquitoesandAgricultureheldat
DavislastfallTheCaliforniaMosquitoControlAssoci
ationhadspeakersonthefollowingprogramsConven
tionoftheCaliforniaFarmBureauandthe4thRegional
CaliforniaConservationConferencedevotedtowater
conservationSpeakersarealsoscheduledfortheAnnual



Whenthesefieldsarecorrectedincomeisgreaterval
uesincreaseandbusinessdevelopsWecanallcorrelate
ourworkandbeonthesameteamhelpingeachotherand
alltheState

DrFurmanWearalittlepastourtimeandIwillnow
closethediscussion

VicePresidentPetersThankyougentlemenPlease
remembertheHospitalityHourthiseveningat630pm
andthebusinessmeetingbeginstomorrowat900am
inOddFellowsHallinSacramento

THIRDSESSION

THURSDAYFEBRUARY121953900AM
ODDFELLOWSHALLSACRAMENTO

VicePresidentPetersTheprincipalitemforthis
morningistheannualbusinessmeetingandtheitemsand
reportsontheagendaarenumerousIrequestthattheybe
condensedtotheminimumItisusualforthePresidentto

givehisreportatthistimebutasheisunabletobepresent
Iwillreadhiswrittenreport

PRESIDENTSMESSAGE

Ithasbeenmyextremepleasureandhonortohave
servedasPresidentofthenationallyknownCalifornia
MosquitoControlAssociationduringtheyear1952and
itismysincereregretthatithasbeenutterlyimpossible
formetoattendthis21stAnnualConference

Inlookingbackoverthepastyearwehavehadsome
greatdisappointmentsandsomehardworkbutIfeelwe
havedevelopedagreatfraternalisminthisfieldofmos
quitocontrolThankstoawonderfulhardworkingBoard
ofDirectorstheworkofdirectingtheAssociationhasbeen
extremelyenjoyable

During1952Californiaexperienceditshighestcase
anddeathoccurrenceofEncephalitisintheStateshis
toryThe722reportedcasesaremorethantwiceasmany
asinthepreviousyearThisplustheeverchangingprob
lemofinsecticidesandeverexpandingirrigatedacreage
increasedindustrializationandcontinuallyincreasing
populationpresentstoMosquitoControlintheyears
aheadanoutlookofgreatuncertaintyandnoforseeable
prospectofmosquitocontrolbecominganylesscostlyor
anyeasierEventhoughwemaybepaintingthepicture
forthefuturedarklytheingenuityandcooperationof
thechemicalcompaniesassociationmembershipand
yourcommitteesIknowwilldoeverythinginthefuture
thattheyhavedoneinthepasttokeepCaliforniaMos
quitoControlatthefrontinrespecttonewideasinsecti
cidesandcooperation

Nowletuslookatsomeoftheaccomplishmentsofthis
pastyearAsofNovember1952ourAssociationreported
approximately24000squaremilesunderorganizedmos
quitocontrolprotecting11000000people6000000
acreswereirrigatedcrops335000acresofrice750000
acresofirrigatedpastureand1400000acresofcotton
Wehavetalkedaboutbigbusinessinthepastandnow
againIsayCaliforniaMosquitoControlISBIGBUSI
NESS

OnethingthathasmadeCaliforniaforemostinMos
quitoControlinthepasthasbeenthetirelesseffortofthe
committeesandtheirchairmenwhoalsohavedonean

exceptionaljobagainthisyearintakingtheinitiativein
theirplansandproposalsfortheirindividualcommittees
Durngthisyearof1952morethaneverbeforelocalmos
auitocontrolagencieshaveseentheneedofamorerealis
ticoutlookinseekingtoreducetheproblembycorrective
andpreventativemeasuresThisrequiresdetailwork
cooperationandperhapseventosomeextentlawenforce
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mentwithemphasisonabatementmethodasopposedto
therepetitivetypecontrolmethodsIthasalsobecome
moreevidentthatthereisaneedforbettermethodsof
measuringmosquitopopulationsanddeterminingthe
adequacyoftheworkdoneinordertobetterguidelocal
districtsandmosquitocontrolasawholeforthefuture

Wehavetriedduringtheyearof1952tokeepthemem
bershipinformedastotheworkbeingdonebytheBoard
andthecommitteesandIbelieveeachoneofyoureceived
noticesofpendingboardmeetingsandcommitteemeet
ingssothatyoumightattendthosethatyoufeltbeneficial
toyourimmediateproblemsSomeofthebusinessofthe
Associationwashandledbymailballotsinordertosave
timeandexpenseandonmostoccasionsagreatnumberof
youwereinattendanceattheexecutivemeetingstogain
informationfirsthandandhelptodecidethoseissuesof
questionsoIfeelthatitisunnecessaryformetoenumer
atetheconsiderationsanddecisionsoftheboardduring
theyear
IwouldliketoextendmythanksagaintotheBoardof

DirectorstoeachandeverycommitteetoDickPeters
andhisstaffintheBureauofVectorControlandtothe
Associationasawholeforthewonderfulcooperation
supportandworkduringtheyearof1952thatsogreatly
helpedinguaranteeingthatCaliforniaMosquitoControl
wouldcontinuetoleadinthisfieldinthefutureAndof

courseweoweagreatdealofappreciationandthanksto
GeorgeUmbergerBobPetersandtheConferenceCom
mitteeforalltheworkthathasgoneintotheplanningof
anothersuccessfulConference

Congratulationsonanothersuccessfulyearofmosquito
controlmayyouhaveawonderfulConferenceandre
ceivethefirethatyouneedforthecomingseasonGood
luck

VicePresidentPetersWewillnowhavethereportof
theSecretaryTreasurer
ANNUALREPORTOFSECRETARYTREASURER

FEBRUARY121953
Gentlemen

Herewithissubmittedthefinancialreportofthisassoci
ationfortheperiodFebruary21952whenIwaselected
tothisofficetoDecember311952
FINANCIALSTATEMENTOFTHECALIFORNIAMOSQUITO

CONTROLASSOCIATIONINC
February11952 December311952

BalanceonhandFebruary11952 277542
Income

Contractualpayments 216000
AssociateMemberdues 6900

SustainingMemberships 7800

Contributionsconferencefund41539
Saleofdecals 540
SaleofPublications 2040
TotalMoniesreceived

Expenditures
Stationery 8981

Postage POBoxrent 9590

Proceedingsprinting 134905
Advancefor21stconference 30000

Secretarialfees 1500

RepairofTapeRecorder 2197

BankBalanceDecember311952
ConferenceFundBalance

WorkingBankBalance

Sincerely
ROLANDLHENDERSONPresident

274819
552361

187173
365188

11539

353649



manyoftheopinionsarebasedoncloseobservationsof
theanimalsparticularlythedairycowsthedairyfarmers
areincontactwiththeanimalscontinuouslyandareable
tonotechangesinhabitsandcharacteristicsoftheirherd
andtheiranimalsandIthinkthatmanyoftheiropinions
mightberegardedasborderingonthefactual

VicePresidentPetersThenextspeakerisMrWilliam
MHerms

MrHermsIwastalkingwithDeaneFurmanshortly
afterlunchandaskedhimifitwouldbeinordertohavea
differenceofopinionPanelsareenlightenedwhendiffer
encesofopinionoccurSincedairymenhavebeenmen
tionedIamremindedofastoryAfeedsalesmanwas
spendingavacationinCanadaHevisitedafriendwho
wasinasimilarbusinessandthisfriendaskedhimifhe
wouldntgotoadairymeetingwhichwastobeheldthat
eveningandtalktothosedairymeninCanadaaboutsome
ofthenewdevelopmentsinthefeedindustryHereluc
tantlyacceptedtheinvitationandspoketothosefolks
thateveningonthesubjectoffeedmixingandbalancing
oftheproteinsInthemiddleofthediscussiononeofthe
FrenchCanadiandairymeninthebackoftheroomsung
outMycowshedieThespeakerwasslightlyflustered
buthecontinuedonanddivulgedalotoftheinformation
wehavedevelopedontheantibioticssuchasterramycin
andaureomycinPrettysoonthisfellowsangoutagain
MycowshedieThespeakerturnedtohisfriendand
askedWhatisthematterwiththatfellowwhatdoeshe
mean HisfriendsaidDontpayanyattentiontohim
HemerelydoesntlikeyourbullEvidentlytherewasa
differenceofopinionthere
Ihadajobofsellinganartificialinseminationprogram

toagroupofdairymenandIwentontoaPortuguese
dairyranchtotalktothemanaboutartificialinsemina
tionItalkedtosomelengthstryingtosellhimonthe
benefitsofthatprogramHedidntsayawordandI
thoughtIwasgettingbybutprettysoonhecockedhis
headonthesideandsaidArtifishinsemshesanogood
thecowsheneedathabullsSowehavetwodairymen
withexactlyoppositeopinionsandifyoumakeasuffi
cientlylargesamplingofopinionoffarmersonthebene
fitsofmosquitocontroltoagricultureyoumightgetalot
ofcontradictions

IfImayDeaneIwouldliketoreferbacktoapoint
broughtoutinthepreviouspanelbecauseitrelatesto
thismatterofeconomicsWementionedthosepastureson
whichwaterstoodandwhichwerenotproducingasthey
shouldThefundamentalpointthereisthatthereshould
havebeenabetterjoboflandpreparationandlevelling
beforethatpasturewasseededWehavehadaveryfortu
nateexperiencewithourSacramentoYolomosquito
abatementpeopleTheyhavegonetoourlandlevellers
andhavediscussedthismatterwiththemandhavegotten
somefineresultsinbetterjobsoflandlevellingAndin
ourofficewhenanyonecomesintodiscussseedingpas
tureslandlevellingisonethingthatwedefinitelystress
AsImentionedbeforeanextratendollarsperacre
spentatthattimeisgoingtopaydividendstimeandtime
againoveraperiodofyearsButthatmaynotalwaysbe
financiallypossibleatthetimetothemanwhohasthe
problemonhishandsofpayingfortheinitialcostofthe
development
Ifeelthatapastureisnotgoingtobeaneconomic

winneratpresentpricesofbeefonthehoofunlessitis
preparedandmanagedformaximumfeedproduction
andafarmerwhocannotpreparepastureproperlywill
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soonerorlaterhavetotakeitoutofpastureandputit
intosomeothercroporhewillgooutofbusiness

Fromaneconomicstandpointthereisntanyquestion
thatthelivestockmenbenefitmateriallyfrommosquito
controlwhichalsohelpsinothertypesofvectorsanddis
easesIdontbelievethatIcansubstantiatethescientific

backgroundofthisparticularstatementbutIbelieve
thereareinstancesinwhichanthraxanaplasmosisand
thisnewdiseasewearefindinginsheepcouldbetrans
mittedbymosquitoesfliesandothervectorsIdont
thinkmosquitoeshavebeenproventobeincriminatedin
thespreadofthesediseasesbutthereiscertainlyevidence
thattheymaybeinvolvedThesediseasesareverydefi
nitelyeconomicfactorstothelivestockmanGetanout
breakofanaplasmosisorsorenoseorbluetongueasthey
callitnowinaflockofsheepandnotonlymaythe
deathlossesbeseverebutyoualsohavelossesinthose
animalsthataresickandnotgainingproperlyIthink
thatisverydefinitelyaneconomicproblemandaplace
whereyoupeopledohelpthelivestockpeopleThereare
undoubtedlyotherplaceswhereyourhelphasshown
itselfindollarsandcentsandIthinkthatIprobablywith
thisoneexampleofdiseasecontrolhavecoveredsufficient
territorytoindicatethatthereisconsiderablehelpfrom
youfolks

ThereisonelastthingIdliketosayWeallhaveour
problemsweallhaveourpointsofviewandsometimes
wewonderwhythelivestockmanthepastureoperator
doesntembracethemosquitocontrolprogramenthusias
ticallybutheisthinkingineconomictermsasIhave
mentionedinpoundsofmeatperacreheisthinkingin
termsofbloatheisthinkingintermsofirrigationheis
thinkingintermsofwherecanIbuythecattleorlambsto
putonthesepastureswhenamIgoingtosellthesecattle
shallIsendthemintoafeedlotshallIsendthemdirectly
tomarkettothepackerorsendthemtoanauctionyard
andsoonHehasmanyproblemsonhismindjustasyou
folksdoandweneedtobealittlecharitabletowardhim
becausejustasallofushavehetoohashisproblemsWe
needtobecarefulnottousepasturemenricemenIdont
carewhoitisashorribleexamplesWeneedconfidence
inthesemenratherthantoridiculethem

AMemberIthinkthatBillbroughtoutanexcellent
pointthereAgreatdealofimprovementhasbeenac
complishedoverthepastfiveyearsbutwemustremem
berthatmuchofwhatwearedoingiseducationand
educationisarealslowprocessittakesyearsandyears
toaccomplishanyobjectiveintheeducationalfieldMos
quitocontrolisacontinuousjobandaswegoalongwe
shouldbelookingforevidencerealconcreteevidenceof
theeconomicvalueoftheworkyouaredoingThereare
alotoffactorswhichhaventbeensiftedoutyetandthe
scientistswillopenupnewevidenceastimegoesonand
thisshouldbebroughttotheattentionofthepeople
Icanthinkoftwopiecesofevidenceofeconomicloss

InSacramentoonSecondStreetwherefarmcrewsare

recruitedwehaveseentruckscomeineachmorningin
thepearpickingseasonandgooutwithadifferentcrew
Becauseofthemosquitoesonthatranchthecrewsquit
andanewcrewisneededeachdayThatisaneconomic
lossWehavehadsomepeopleinourdistrictwhoheard
lastyearthereweresomedeathsfromencephalitisand
promptlysoldtheirranchatasacrificeandmovedaway
ThatwasaneconomiclosstothemSuchthingsreduce
landvaluesThentherearethetouristsTheywillavoid
placeswheremosquitoesarenotoriousandgosomewhere
elsewheretheycangetagoodnightssleep



thoughthadrecordsInadditionwemadetworandom
contactswithoutregardtothefarmerslocation

Afterinterviewingseveralofthemoreprogressive
ranchersitbecameevidentthatourquestforproduction
recordswhichmightofferacluetoeconomicbenefits
wouldbedifficultifnotimpossibletocomebyItwas
foundthateventheprogressivefarmersfailedtokeep
anyrecordsatallAfterinterviewing47farmerslocated
inthe6MosquitoAbatementDistrictspreviouslymen
tionedandfailingtouncoverasinglemeaningfulrecord
webroughtourmissiontoaclose

Howeverinoursearchwedidobtainpersonalobser
vationsandsimilarsubjectiveinformationwhichlent
supporttothecontentionthatmosquitocontrolbenefited
theagriculturalistForexample17ofthedairyfarmers
intervieweddeclaredthatjudgingfromtheirownper
sonalexperiencemosquitocontrolaidedmilkproduction
Twobeefranchersstatedthattherateofgrowthoftheir
steerwasincreasedasaresultofmosquitocontrolTwen
tysevenotherrancherscontactedincludingpoultry
dairybeefandsheepmendidnotknowabouttheeco
nomicbenefitsbuttheydidendorsemosquitocontrol
workOnlyonefarmerasheeprancherdeclaredthatthe
benefitsfrommosquitocontrolactivitiesdidnotjustify
thecost

Herearesomeofthetypicalcommentsmadebythe
farmersinterviewed

MrWilliamAndrewsStClaireCorporationGridley
SincewehavehadmosquitocontrolIhavenoticeda
markedincreaseintheweightofmyanimalsbutIwould
notsayhowmuchAnywaytheanimalsaremorecon
tentedFliesandmosquitoesarestillgreatnuisancesat
timesbutsoonaftermypasturehasbeentreatedbythe
localMADbothfliesandmosquitoesareveryscarcefor
oneortwoweeks

MLHuntRanchGridleyIhavenoticednoin
creaseinmilkyieldbutIsupposemosquitocontroldoes
somegood

HBShirleyGridleyIthinkthatmyanimalsare
bettermilkproducerssincewehavehadmosquitocontrol
Istillhavemosquitoesinmypasturesattimesbutthey
soondisappearaftertheyhavebeentreatedbythelocal
MADcrews

TheWilliamPritchettRanchGridleyMrGeorge
ArayaranchemployeestatedIbelievethatthecows
areproducingmoremilknowthanbeforethemosquito
districtwasorganizedTheyaremucheasiertomilkand
thefliesarenotnearlyasnumerousTheirrigatedpastures
haveveryfewmosquitoesbutthedeerfliesareverybad
earlyinthespring

AEBettencourtRanchOrovilleIbelievethatsince

themosquitodistricthasbeenorganizedthatmycowsgive
moremilkanddolessrunninginthepastures

OScheiber SonDairyMarysvilleIthinkthat
mosquitocontrolinthisareahasbeenbeneficialtomeand
myneighborsinanincreasedweightandgreatermilk
productionIhavenotseenanymosquitoesinthepasture
foralongtime

MSilvaSutterCityIthinkthatmosquitocontrolis
verygoodandhasincreasedmymilkyieldLastyearwhen
Iaskedthemosquitodistrictoperatortospraymybarns
herefusedAsidefromthisIamverymuchsatisfiedwith
themosquitocontrolbeingdone

ELMaloneAlbertaSacramentoCountIthink
thatthemosquitodistrictoperationinthisareahasdone
agreatdealtoreduceflynuisancesaswellasmosquitoes
Itispossiblethatmosquitocontrolhasincreasedmyegg
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productionbutthiscouldalsobeduetochangingthefeed
ofthechickensfromtimetotime

PollockRanchSacramentoCountyMosquitocon
trolmayaccountforanimprovementintheweightofmy
beefcattlebutIdontbelieveitsduetomosquitocontrol
aloneIthinkthatmosquitocontrolhasbenefitedmemost
byreducingtheannoyancesofmosquitoesaroundthe
ranchandmakingitmorepleasanttoworkinthefields
TKendallDavisIthinkthatmosquitocontrolhas

increasedmymilkyieldverymuchIknowthatthecows
feedinthepasturewithpracticallynoirritation

Theremainderofthe47commentsandopinionsex
pressedisalongsimilarlinesaddingtothemountingstore
ofsubjectiveinformationbutgivingusnothingnewfactu
allyItappearsnowevenmoresothanbeforethatdocu
mentaryevidenceparticularlywithrespecttolivestock
productionmustcomefromcarefullyplannedexperi
ments

Thatisthegeneralconcensusofopiniononmosquito
controlinthisareaIwastryingtofindonethatwas
againstmosquitocontrolbutIcantseemtofinditI
mightmentionthatwehavetwotestimonialsonefrom
theStedmanRanchlocatedinGridleyCaliforniaId
liketoreaditbecauseitdoespointoutsomeofthebenefits
thatcometoorchardsaswellastothebeefanddairypeo
pleStedmanOrchardsisafamilypartnershipofwhich
mybrotherandIarethemanagersWehaveabout500
acresmostlyorchardsandsomefieldcropsThelandlies
ontheFeatherRiverclosetoGridleyandBiggsWeare
amongthelargertaxpayersofthecountyandthemoney
wepayintheformoftaxestothemosquitoabatement
districtsisoneofthemostvaluableofthetaxdollarsWe
getefficientworkfromouremployeesbecauseoftheab
senceofmosquitoesinthefieldsItcertainlymakesa
betterlivingforeverybodyinthecountyIhaveanother
herethatIbelievemightbeworthwhilereadingatthis
timealsoItsaysPartofourlandhasbeeninthemos
quitoabatementdistrictsince1923andallofouracreage
hasbeeninthedistrictsince1945Wehaveinthedistrict
2500acresofriceland3000acresofirrigatedpasture
4000acresofvalleypastureand20000acresoflowfoot
hillrangetotalof30000acresWehavereceivedthe
greatestbenefitfromthemosquitoabatementintheirri
gatedpasturesTheabsenceofmosquitoesmakesitpos
sibleforourirrigatorstoworkThedrainageprogramhas
increasedtheyieldsofthepasturesandtheygrowabetter
gradeofgrassthisalsoreflectsintheincreaseofweightin
beefcattleWenowcarryoutmanyofthedrainagepro
gramsintroducedbythedistricttowhichwehasobjected
whentheywerefirstintroducedThetaxis7centsper
acreonourirrigatedpasturesIthinkthat7isarrivedat
bydividingthetotalnumberofirrigatedpasturesbythe
totaltaxpaidtothecountyformosquitocontrolThe
ricelandsreceivedthenextgreatestbenefitfrommosquito
controlandthetaxis4peracreonourricelandsThe
dryrangereceivedlittledirectbenefitbutthemosquito
taxthatitpaysmakesitpossibletodomoreworkonthe
irrigatedpasturesthanthetaxontheirrigatedpastures
alonewouldallowSincethedrypastureandtheirrigated
pasturegotogetherinthecattleoperationitisnomore
thanfairthatthedrypasturesbetaxedalsoThetaxis2
peracreonrangelandOurterritorywouldbeavery
undesirableplacetoliveinwithoutmosquitoabatement
SignedESMetchieCrockerLandCo

AlloftheinformationthatIhavegivenallrealize
willnotstandunderthecloseanalysisofscientificap
praisalitisallcircumstantialandopinionHowever



Landreclaimedfromfreshandsaltwatermarshesby
drainagerepresentsoneofthemosttangibleindirectbene
fitstoagricultureresultingfromeffortstocontrolmos
quitoesandisrepresentativeofoneofthemostcogent
typesofargumentforsecuringcooperationfromfarmers
whomightotherwisefailtoseeinmosquitocontrolactivi
tiesaforcecompellingtheiractivesupport

VicePresidentPetersThatisagoodstartNowEd
Smithwillyoufollowalongplease

MrSmithIthinkitisobvioustousthatcircumstan
tialevidenceisaboutallwehaveatthepresenttimeto
backupanydollarsandcentsappraisaloftheimpactof
mosquitoesonagriculturebutcircumstantialevidence
hashungmeninthepastsoIguessthatithastobe
reckonedwithAllofuswhohavebeenworkinginmos
quitodistrictscanciteexampleafterexampleoffarmers
whohavecalledusupforhelpingettingridofmosquitoes
simplybecausetheycouldntkeepmenworkinginthe
fieldseithertheirirrigatororthemenpickingfruitI
rememberacallfromafarmerwhocouldntpickhis
strawberrieshehadaboutonehundredacresofstraw
berriesandhecouldntkeepanybodyinthosefieldsto
pickthembecausethemosquitoesweresobadeven
thoughthemosquitoeswereproducedinirrigatedpas
turestwoorthreemilesfromthereButapparentlythe
strawberrypatchwasaveryniceplaceforthemosquitoes
tohideduringthedaysotheyeffectivelykeptworkers
outofthereIcouldgoonindefinitelyonindividualexam
pleslikethatItwouldbehardtoappraisethedollarsand
centsfromthestandpointofmanpower

Itmaybealittlebiteasiertoshowlossofproduction
inthecaseofdairyherdsIvehadtwosuchexamplesin
thelastcoupleofyearsinwhichtherewasexcellentcir
cumstantialevidenceofadefinitedropinmilkproduc
tionfrommosquitoesOneofthosewasafarmerabout
threemilessoutheastofMercedwhocalledusoneday
andsaidthathewantedsomehelpThemosquitoeswere
sobadinhisirrigatedpasturethatalthoughthecows
hadbeeninthatirrigatedpasturelongerthanheusually
leftthemtheystillhadntcroppedoffthegrassatall
Itseemsthattherewasonetriangularcornerinthatfield
whichwasdryandassoonastheyputthecowsinthe
fieldtheywentoverinthatdrycornerandtheyjustwould
notgooutintothegrassatallTheydidverylittlefeed
ingandhesaidtheyhaddroppedinproductionabout
20inamatterofthreedaysSowedidtheverybestjob
wecouldonmoppingupthemosquitoesinthatentire
areaIthinkthatmostofyouarefamiliarenoughwith
MercedCountysothatyouknowwhatImtalkingabout
whenIsaythattherearealotofmosquitoestherea
goodmanyofyouhavehadthedubiouspleasureofbeing
takenoutintothosefieldsandhavingtoturnaroundand
runoutThisparticularplacewasfarfromtownand
wedidnothaveenoughmoneytodothekindofjobwe
wantedtodoevenforthepopulatedareassowehadto
tellthatfarmerwecouldntpromisehimthekindof
mosquitocontrolwewouldliketogivehimbutwewere
interestedinfindingoutwhatwecouldabouthismilk
productionandthemosquitoesSowewenttherewith
ourfogmachinesandtheairplaneandwedidathorough
jobofmoppinguponthemosquitoesinhispastureand
allthoseforaboutamileineachdirectionHetoldus
thatwithinthreedayshismilkproductionwasbackup
tonormalOfcoursethatiscircumstantialevidence
theremayhavebeenotherfactorsthathadjustasmuch
influenceonthemilkproductionasthemosquitoesWe
couldntproveotherwise
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Wehadanothercaseinwhichthepercentagewasiden
ticalthemanclaimed20dropinhismilkproduction
HesaidIdontwanttobotheryouIknowyoudont
haveenoughfundstogiveusallwewantouttherethis
wasaboutfifteenmilesfromtown howeverlastyear
youcameoutandsprayedmypasturesonceandit
knockedoffthemosquitoesprettythoroughlyandmy
milkproductionwentrightbackuptowhereitwasand
IwaswonderingifyoucoulddoitagainthisyearSowe
diditforhimagainandwealsogothismilkreceiptsfor
theentireseasonforthatyearandtheyearbeforeand
wewereabletoshowaverydefinitecorrelationbetween
hismilkproductionandthebuildupofthemosquitoesas
theseasoncontinuedthroughuntilaboutthemiddleof
Augustwhichwasthetimewesprayedandhismilk
productionwentrightbackuptowhereitwaswithin
threeorfourdaysSowefeelwehavefairlygoodcircum
stantialevidenceinthosetwocases

InthecaseofbeefcattleIhaveaverygoodexample
ontheCrockerHuffmanRanchbuttheintroduction
hasalreadytouchedonitRussFontainetellsmehehas
aletterfromtheproductiondepartmentofLandsCattle
CompanysoIlljustmakeonebriefcommenttoassure
DrFurmanthatinMrMerchantsstatementaboutthe

increaseinweightinhisbeefcattlehewastakinginto
considerationthedrainageaswellasthemosquitocon
trolhewasattributingthattothemosquitoabatement
aswellbecauseitwasthemosquitoabatementthatper
suadedthemtoembarkonadrainageprogramwhich
theythemselveshavecarriedonsince

VicePresidentPetersMrRussellFontaineisnext

MrFontaineIshalltrytosummarizetheresultsof
contactsourofficemadelastyearwithvariousfarmers
intheSacramentoValleyThemotivationofthesecon
tactswasaletterfromtheBureauofVectorControlto

themosquitoabatementdistrictspointingoutthedesira
bilityofobtainingfactualdatafromtherecordsofactual
farmersshowingincreaseinmilkproductionorbeefpro
ductionundermosquitocontrolThisletterfurther
pointedoutthatthedataonthepublichealtheffectsof
mosquitocontrolarewellknownandwehaveplentyof
evidenceofthebenefitstorecreationandrealestateBut

inthefieldofagriculturesuchdataaresadlywanting
Theletteraskedthemosquitoabatementdistrictstofur
nishnamesoffarmersintheirareaswhomightkeeprec
ordsandtoinvestigateandgettheiropinionstestimonials
andinformation

Oneofthefirstresponseswereceivedinourareaoffice
camefromtheLosMolinosMosquitoAbatementDis
trictTheygaveusthenamesoffourfarmerswhosaid
theyhadsuchrecordsThreeofthemweredairyfarmers
andonehasbeefNoneofthemhadrecordswhichcould

becorrelatedwithmosquitocontrolintheLosMolinos
districtEachoneofthefourhaddefiniteopinionsofthe
benefitsofmosquitocontrolThethreedairyfarmersfor
examplewereverycertainintheirownmindsthatmos
quitocontrolhadmadeadefiniteimprovementintheir
milkproductionwhentheyhadalotofmosquitoesin
theirfieldstheirmilkproductionfelloffHoweverthat
wasntthekindofdatawewantedsowedecidedtomake
morecontactsthroughouttheSacramentovalleyinthe
hopesthatwemightuncoversomefactualdataSowe
contactedtheSutterYubaMosquitoAbatementDistrict
SacramentoYoloandOrovilleDistrictsandaskedfor
namesoffarmerswhomightkeepsuchrecordsTheyvery
kindlyprovideduswiththenamesoffarmerswhothey



todiseasetransmittedbymosquitoeswhichappearsin
HermsandGraysMosquitoControlManual including
valueofliveslostcostofmedicalcareandmedicinelabor
lossespropertylosseslossofcropsduetoinabilitytowork
atthepropertimecostofmovinginandoutofendemic
areas

HEARTWORMOFDOGS

Althoughheartwormofdogsisnotbyanymeansa
majoragricultralprobleminCaliforniaitdoeshavenuis
ancevalueandinsomecasesrepresentsactualfinancial
lossTheinfectionappearstobewidespreadinCalifornia
IMRobertsin1949describedinfectionin60dogs38of
whichwerenativetoCaliforniaandmayofwhichhad
notbeenoutoftheSanFranciscobayarea

Theinfectioniscommonlybelievedtobetransmittedby
mosquitoesbuttherehasbeenuntilrecentlynoconclu
siveexperimentaldemonstrationofthetransmissionback
todogsbymosquitooranyotherinsectNumerousspecies
ofAedesCulexandAnophelesareinvolvedinthesethe
immaturestagesofthewormdevelopandmatureand
emergefromtheproboscissotheprobablepictureisquite
completeItremainedhoweverforKumeandItagakiin
1949tofeedsuchmosquitoesonaknownuninfecteddog
todefinitelyprovetransmissionWeknowalsothatcatand
dogfleasmaybeimportantvectorssincethelarvaeD
immitishavebeenshowntodevelopinthemEpidemio
logicalEpizootiologicalevidenceisinfavorofmosquito
transmission

MYXOMATOSISORBIGHEADOFRABBITS

Thisisausuallyfatalvirusdiseaseofdomesticrabbits
whichisfrequentlytransmitedbymosquitoesItisen
demiconthewestcoastofNorthAmericaandappears
elsewhereinMexicoandSouthAmericaItistheagent
introducedinAustraliainrecentyearsinattemptstocon
troltheintroduceddomesticrabbitwhichhasgonewild
thereandisaseriouspestAheavyinfestationofmos
quitoescoupledwithinfectioninafewanimalsmay
resultinarapidtransmissionsufficienttowipeouta
commercialrabbitryThefactthatthevirusmaybetrans
mittedmechanicallyshouldnotminimizetheimportance
ofmosquitoesintransmittingthevirusTheeconomic
implicationsareselfevidentNOTEAustraliansin1951
producedevidenceimplicatingsimuliumspeciesblack
fliesasvectorsofmyxomatosis

FOWLPoi

Fowlpoxisaviraldiseaseaffectingchiefllychickens
andturkeysItmaycausedeathlossesinpoultryflocks
rangingfrom15to60Itmaybetransmittedfrombird
tobirdbydirectcontactwiththebrokenskinMoresigni
ficanthoweveristheprovenabilityofmosquitoesofthe
CulexAnophelesAedesandCulisetatotransmitthein
fectioneitherhoursordaysafteraninfectivebloodmeal

Anaffectedflockinheavyeggproductionshowsarapid
decreaseinoutputAccompanyingthisisanincreasein
thinroupyappearingbirds

IncommercialpoultryareasofCaliforniafowlpoxis
recognizedasacontinuinghazardandroutineinnocula
tionsofyoungbirdswithfowlpoxvaccineispracticed
Thecostofthevaccineplusthecostofadministrationis
aconsiderabledrainonthepoultryman

Sincethepoultryareusuallyvaccinatedfortwoormore
thingsNewcastlediseasesimultaneouslyhoweverelimi
nationoffowlpoxanditsvectorswouldsavethepoultry
manonlyaportionofthecostofprophylactictreatment
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Meansoftransmissioninadditiontomosquitoesinclude
wildbirdsvisitorsanimalssecondhandfeedsacksnew
adultorstartedstockandmisuseofvaccine

FOWLSPIROCHAETOSIS

Fowlspirchaetosisisadiseaseoccurringsporadicallyin
CaliforniachickensandturkeysMosquitoeshavebeen
foundinfectiveforpoultryinsomeexperimentsbutmost
workersareoftheopinionthattheyareofnopracticalim
portanceinthetransmissionofavianspirochaetosisBor
reliaanserinum

DIRECTLOSSES

Whenconsideringdirectlossesattributabletomosqui
toesinCaliforniaoneimmediatelythinksofeffectsofmos
quitofeedinguponweightgainsofmeatanimalsandupon
milkproductionofdairycowsAsindicatedearlierthere
isamplecircumstantialevidencetosupportthebeliefthat
mosquitoesplayanimportantrolehereAsevidenceisthe
statementemanatingfromtheCrockerHoffmanRanch
intheMercedMosquitoAbatementDistricttotheeffect
thatanimalsgrazedonpastureswithmosquitocontrol
gainedfrom50to100poundseachperyearmorethan
cattlegrazedonpastureswithoutmosquitocontrolCer
tainindirecteffectsmayhaveplayedahiddenrolehere
suchasanassociatedbetterpasturageincidenttodrain
agelikewisedecreasedparasiteburdensforthesame
reasonAtanyratetheneteffectseemstohavebeengood

EffortsmadebyMacCrearyin1938todemonstratede
creasedmilkyieldindairyanimalssubjectedtomosquito
attackproducednodefiniteconclusionsTheobvious
reasonwasthattoomanyvariableswereencountered
Lowordecreasedmilkproductionwasassociatedwith
mosquitoattackbutonlywithcoincidentaldeleterious
effectsfromshortpasturageattacksfromhorsefliesand
badweatherconditionsWecouldwellstandadditional
informationalongtheselinesbasedoncontrolledexperi
ments

Ofcoursetheeffectofmosquitocontrolontaxableval
uesoflandisparticularlyevidentinurbanareasbutsome
reflectionmustinevitablybefoundinruralareasaswell
AreportbyHeadleein1926pointedoutandsupported
withdatathefactthattaxablevaluesoflandinNew
Jerseyfreedfromsaltmarshmosquitoesrosesignificantly
overatenyearperiodwhencomparedtolandnotsimi
larlycontrolled

INDIRECTEFFECTS

Theindirecteconomicimpactsofmosquitoesandmos
quitocontrolactivitiesaresonumerousandvariedthata
fewexamplesonlywillservetoindicatetherange

TheobservationmadebyHerbHermstotheeffectthat
threepoundsof50DDTperacrenotonlycontrols
Aedesinricefieldsbutalsokillsthetadpoleshrimpthe
crustaceanpestofriceseedlings

Theimpetusgiventofarmerstodraintheirlandprop
erlyforincreasedcropprotectionwaterconservationand
reusesuppliedbycooperativeservicesatcostfrommos
quitoabatementdistrictswheremosquitobreedingisin
volved

Theeffectsofproperdrainageuponinternalparasite
populationsoflivestockThisisdifficultofassessmentbut
wedoknowthatexcessivemoisturefavorshighpopula
tionlevelsofmanyparasitesoflivestocksuchasliver
flukesstomachwormslargeroundwormsAscaris
lungwormsandmanyothersNotthatImeantoimply
thatproperdrainagewilleliminatetheseproblemsfor
theyarecomplexbutinmanycasesthepopulationof
parasiteswillrestatalowerlevelinwellmanagedwell
drainedpastureseveninirrigatedpastures



andwehadmadenoadvanceinirrigationanddrainage
problems

MrBooherIcanonlyrepeatmystatementthatafter
followingthefalsehopesofcontrolbythesesocalledmir
aculousinsecticideswearenowbacktowherewewere

nearlyfiftyyearsagointhenecessityforeducatingfarmers
astopropermethodsofirrigationanddrainageformos
quitocontrolaswellasforsuccessfulagricultureInre
lationtoagricultureingeneralanywaterwhichstayson
thelandsurfaceanylongerthan48hoursisdoingnoone
anygoodWehavestressedthisatmeetingaftermeeting
offarmpeople

DrFreebornThisproblemhasbeengrowingforthe
pasttenyearssofastthatnoneofushasbeenabletodo
anadequatepreventivejobandyetpreventionisfunda
mentalandcooperationbetweenalltheagenciesinvolved
isessentialtopreventionWewillnowclosethispanel
exactlyontimeThankyougentlemenofthepanel

VicePresidentPetersIdliketomakeanannounce

mentatthistimeAswaspreviouslyindicatedthereare
severalpiecesofliteratureavailableintheformofbulle
tinsandsuchoverinthiscorneroftheroomforanywho
wouldlikesomeofthemAmongstothersisincludedthe
annualreportoftheSacramentoYoloCountyMosquito
AbatementDistrictIntheinterestofeconomyMrUm
bergerhasaskedthatyouinmosquitodistrictswhomight
otherwisebehavingacopymailedpickthemupAnother
announcementIdliketomakebeforewegoonisthat
thoseamongstyouwhoareinthefarmadvisorygroupare
invitedtoourhospitalityhourtonightthatwillbeheldat
theOddFellowsHallintheSilverRoomdownstairsat
630Theotherannouncementhastodowiththoseof

youwhohavebroughtyourwiveswhowouldbeinterested
inthetourwhichwillbecarriedontomorrowTheladies
areaskedtomeetintheVenetianRoomonthemezzanine
oftheHotelSacramentoat1015tomorrowmorning
Fromtheretheywillbetakenonatourofthemoreinter
estingspotsofSacramento

Thenextfeatureoftheprogramisadiscussionofthe
economicsignificanceofmosquitoestoagriculturein
CaliforniaIbelievethatthemostsensitivepartofthe
humananatomyisthatwhichisclosesttothepocketbook
TheparticipantsinthisdiscussionareDrDeaneC
FurmanAssociateProfessorofEntomologyUniversity
ofCaliforniaatBerkeleyMrHermsandMrSpurlock
whohavebeenpreviouslyintroducedRussellEFontaine
VectorControlSpecialistoftheStateDepartmentof
PublicHealthstationedatSacramentoandyourPast
PresidentEdgarASmithManageroftheMerced
CountyMosquitoAbatementDistrictWillyougentlemen
pleasecomeforwardandbeseatedandDrFurmanwill
youpleasepresenttheintroductiontothediscussion
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THEECONOMICSIGNIFICANCEOF

MOSQUITOESTOAGRICULTURE
INCALIFORNIA

ByDEANEPFURMANPHD
AssociateProfessorofEntomology

UniversityofCaliforniaBerkeley

Inintroducingapaneldiscussiononthesubjectofthe
economicsignificanceofmosquitoestoagricultureinCali
forniaIrealizethatIamconcernedwithatopicwhichhas
alreadyreceivedmuchthoughtandbeenamatterfordis
cussionsamongthemembersofthisAssociationnotonly
atthismeetingandatthemeetingheldatDavislastOcto
berbutinnumerouspresentationssubmittedatearlier

AnnualmeetingsoftheCaliforniaMosquitoControl
Association

AsabasicpremiseIamsurewecanstatethatmos
quitoeswhereabundantrepresentanactualdollarsand
centslosstoagricultureHoweverthewaysinwhichthis
lossisrepresentedarediverseandfrequentlydifficultto
recognizeCertainlytherearenumerousexistingorpo
tentialfactorswhoseinherentdestructivequalitiesare
quitewellknownasforexamplethemanhourswhich
maybelostifmalariacaseratesriseormorecogentstill
atthepresenttimethelossofpropertyhealthorlife
itselfinherentinanyseasonofhighencephalitiemor
bidity

Concerningothertypesoflossesweareaccustomedto
makingsweepingstatementsthevalidityofwhichwe
seldomquestionbuttheproofofwhichwemightfind
ourselveshardpressedtofindintermsofactualcontrolled
dataForexamplehowmanyofthestatementsmadere
gardingtherelationshipofmosquitoestoincreasedor
decreasedweightgainsormilkproductionarebackedby
otherthancircumstantialevidenceNordoIminimize
thevalueofsuchevidenceItisusuallyonthebasisof
suchinformationthathypothesesaremadeHoweverit
iswelltoprovethehypothesisincontrolledexperiments
whereverpossiblebeforeplacingallrelianceontheprem
ise

Forconveniencetheeconomicimpactofmosquitoeson
agriculturemaybedividedintothreetypes

1Effectsduetodiseasetransmission

2Directeffectsduetomosquitoattack
3Secondaryproblemsaccompanyingsituationsfavor

abletomosquitocontrol
Thediseasescarriedbymosquitoeswhichaffecteither

orbothlivestockandmanhaveeconomicsignificanceto
agricultureInCaliforniamosquitobornediseasesinthis
categoryinclude

1Arthropodborneencephalitides
aStLouis
bWesternequine
cCaliforniaencephalitisvirus

2Malaria

3Heartwormofdogimmitis
4Rabbitmyxomatosis
5Fowlpox
Thereislittlenecessityformydiscussingheratany

lengththeproblemsrepresentedbythearthropodborne
encephalitidesThesubjectappearsassuchelsewherein
thisprogramSufficeittostatethatthiscloselyrelated
groupofvirusinfectionsrepresentsourmostacuteprob
lemofmosquitobornediseaseinCalifornia

MALARIA

Perhapsourexperiencewithrestrictedoutbreaksof
Malarialastsummerwasnotentirelyunfortunateie
9casesinNevadaCountylastsummer3casesprobably
inSantaClaraCountyAtleastitservedtoemphasizethe
valueofacontinuedprogramofAnophelesfreeborni
controlandinvestigationTorefreshourmindsastothe
impactwhichmosquitoeshaveuponagricultureonehas
onlytoreviewtheearlyandnotsoearly historyofthe
statewhenmalariawasaverycommonafflictionparticu
larlyinthecentralvalley

Youwillrecallperhapstheanalysisofeconomiclossdue

EditorsnoteAsofJune1953therewere32proven
casesofmalariainthisoutbreak



DrFreebornMrHusbandstheProjectDirectorfor
theCaliforniaMosquitoControlAssociationAtFresno
wascalledhomesuddenlybythearrivalofanewdaugh
terandhisplacewillbetakenbythemostattractive
memberofourpanelhisassistantMissBettinaRosay

MissRosayInourstudieswehaveatestpasturenear
Turlockthatisaboutfouryearsoldwehavebeenobserv
ingitfortwosummersandwillcontinueobservationson
itBetweenthesummersof1951and1952therehasbeen
quiteachangeThefirstsummerweobservedittherewas
asmalleramountofwaterappliedandtheirrigations
weresospacedthatithadachancetodryThispast
summertheareasofwaterweremuchgreaterthepasture
didnotdrybetweenirrigationsandtherewascontinuous
standingwateronthepastureallsummerInthesummer
of1951ourmosquitopopulationonthispasturewas
about10Culextarsalisand50Aedesnigromaculisin
1952theproportionswere26Ctarsalisand23A
nigromaculisTherehasbeenachangeinthepasture
fromtypicalpasturegrassestoplantainandwatergrasses
andadecreaseininfiltrationandaworseningofdrainage
Thelargerandcontinuousamountsofwaterfavorthe
productionofCtarsalisandhaveadiminishingeffecton
Anigromaculis

DrFreebornThankyouMissRosayThepanelmem
bersarenowopentoquestionsordiscussionsfromthe
floor

EditorsnoteSomequestionsoranswerscouldnotbe
decipheredfromthetapeandareomitted

QuestionWhattypeofirrigationdoyourecommend
MrBooherThatdependstosomeextentonthetype

ofsoilInsomeplaceswerecommendcontourchecks
whicharereallylowdamstoholdwaterIntheOakdale
areawerecommendstripchecksandoveronthecoast
andintheSutterBasinwerecommendsprinklerirriga
tion

MrGrayDrMcElroypointedoutaveryimportant
thingthatpeopleinmosquitocontrolworkshoulddoand
thatistodirectyourproblemfarmerstotheFarmAdvisor
andtheAgriculturalExtensionServiceforadviceOften
whenonepersontellsafarmeraboutbetteragricultural
practicehewillnotbelievehimbutbythetimethesecond
personorthethirdpersontellshimplushisreadingitin
abulletinandperhapstalkingtootherfarmershemay
begintothinkthereissomethinginanideaYoucanhelp
boththatfarmerandyourselvesbyurginghimtogetad
vicefromhisFarmAdvisor

MrSpurlockImightaddtothatMrGrayInour
countyitissurprisingthenumberofpeoplewhoarenot
farmerswhoaregoingintothefarmingbusinessand so

wehavemanyparcelsoflandthatarebeinglevelledand
putintoirrigatedpasturebypersonswithnoprevious ex

perienceTheydontknowthereisaFarmAdvisorinthe
countyandtheydontknowaboutthemosquitoabate
mentdistrictuntilaftertheystarthavingtroublewith
mosquitoesThereforeoneofourmethodsofcombatting
thissituationisthatwhenourmenintheirtripsaround
thecountyseeacarryallscrapermovingdirttheydrive
inhandoutoneofthesepamphletsandstartfromthere

AMemberIhaveaquestionforDrPetersonWhatis
thelifeexpectancyofanirrigatedpasturein1953and
whatshoulditbe

DrPetersonThelifeexpectancyofapastureisrather
indefiniteatpresentbutitshouldnotbethatis aprob
lemthatwillbearmoreinvestigationworkthanwehave
beenabletogiveuptothistimeNotmanypasturesin
Californiaasyetaregrazedontherotationscheme as
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illustratedinthepicturesIshowedyoutheyareusually
putinandleftalmostindefinitelyButtherearelogical
reasonswhyitshouldbeplowedandreseededoccasionally
withbettergrassesThereisaconsiderableexpensetodo
thissothefarmerisnotgoingtoplowuphispasturesoon
butitseemsthatinaboutsixtoeightyearsitwouldbead
visabletocashinonthebuiltupfertilityofthefieldand
torepairtheirrigationsystem

AMemberPleasedontsitdownWhatdifferencedo

thevariouspracticesoffeedinghaveonthisrotationpic
ture

DrPetersonTherehasbeenagreatinterestinrotation
inthelastfewyearsIfjustonemandoesitforevery
magazinearticlethathasbeenwrittenaboutitthere
wouldbealargeincreaseinthenextfewyearsThead
vantagesarethatyoudonthavetosetupthefencesand
youdonthavetoprovidewaterforthestockandyoucut
downonwasteandtramplingOntheotherhanditruns
aboutfiveorsixthousanddollarsinequipmentfora
farmertostartinamodestwayonthisgreenfeedingand
tomeetsuchcostsyouhavetobeabletogetquitealittle
addedproductionofbeeformilkanditrequiresarather
largeoperationtodothatRotationofgreenfeedingmay
notalwaysbeadviseableasmuchdependsonsoilcondi
tionsandthetypeoffeedthatcanbegrowntobestad
vantageConsideringallthefactorsIdonotknowasyet
whetheralltheinterestingreenpasturerotationfeedingis
justifiedornot

MrHermsInourcountyinsomecasesaftertheland
hasbeeninpastureforaboutsixyearsitisturnedinto
growingcornforsilageorgrainforhayandtheygetvery
goodcropsThenwhenitisturnedbackforpasturethere
istheopportunityforrelevelling

AMemberWhereyouhaveafarmerwithstripcheck
irrigationwithoutproperlevellingsothatatthelower
endofthefieldthereisaconstantsourceofmosquitoes
andyousuggestcontourchecksasamethodofreducing
themosquitoesandheinsistsonhisrighttoirrigateashe
pleaseshowdoyougoaboutittogetthatmantodowhat
youthinkisbest

MrBooherTheonlywaywecangetpeopletochange
theirhabitsisbydemonstrationwheretheycanseewhere
somebodyisdoingitbetterTheextensionserviceisbuild
ingondomenstrationsWehavetestplotsandothertypes
ofplotsalloverthestateLastyearinordertoencourage
bettercareofpasturewehadatourinthiscountyWe
calleditaMoreMeatPerAcreTourinwhichwetriedto
inveiglethesefarmerstocomeoutandseehowitcouldbe
donebetterWenotonlyhaditinthiscountybutinorder
togetbetterpublicitywehaditcontinuousfromone
countytotheotherinsometwelvetofourteencountiesin
thatonetoursothatwecouldgetreportersfromthebig
newspapersandfromthefarmjournalsandmakeitworth
theirwhiletogoonthistourWeshowedinonecounty
afteranothergoodirrigationpasturesPlansareunder
waytohaveasummertouragainintheSacramentoBasin
Theyhaveanothercontinuoustourdownalongthecoast
areawehaveaseriesofmeetingsonirrigatedpasturesin
theBayareainContraCostaCountyMarinandSonoma
CountiesWearetryingtodemonstratethedesirabilityin
improvedpracticesMaybesomeofyoufellowscanhelp
usoutingettingpublicityforthesemeetingsandgetting
peopletoatendThereisnobetterwayyoucanconvince
amanhecandoabetterjobthanshowinghimthatsome
oneelseisdoingabetterjob

AMemberIwouldliketoaskMrBooheraquestion
Ithinkhemadeastatementthatfiftyyearshadgoneby



housetostandinapoolandbreedmosquitoesWellthe
poultryspecialistonourstaffcantakecareofthatasa
partofhiseducationalprogramThepersononourstaff
whodealswithorchardirrigationricefieldirrigation
etccanstresstheneedformosquitocontrolmeasuresfor
drainageinorchardsforprovisionfordrainageintherice
fieldswhenlevellingandsettingupthechecksAtthelast
annualmeetingofthericegrowerswestressedtheproper
settingupofthericefieldswithproperdrainstohelpmos
quitocontrolwork

Iwanttostressagainthatthisisacooperativeeduca
tionaljobwitheachoneofourstaffdoinghispartinit
alongwiththemosquitoabatementgroupNooneperson
candoitthejobinvolvesagreatmanypeopleinmany
organizationsanditisasalesjobapublicrelationsjobin
whichweallhaveapart

DrFreebornThenextspeakerwillbeMrRaymond
CGeibergeralsoFarmAdvisorofSacramentoCounty

MrGeibergerAfewyearsbackwebegandevelopinga
lotofirrigatedpastureinSacramentoCountywhich
naturallyputoutalotofmosquitoesAtfirstweclaimed
thatthemosquitoescamefromYoloCountybutthatalibi
didntgooversogoodandafterthejointbicountymos
quitoabatementdistrictwasformedGeorgeUmberger
begantopickonourirrigatedpasturesSoItoldGeorge
thattheonlyreasonhehadajobwasbecauseofthemos
quitoesfromourpasturesButseriouslyindiscussingthe
problemwithGeorgewefoundthatwehadmanythings
incommonandthatwhatwasgoodpasturemanagement
wasalsogoodformosquitocontrol

AsFarmAdvisorswethinkthatwhatfarmersoughtto
doforproperlivestockmanagementwilllargelytakecare
ofthemosquitoproblemWehaveusedtheleafletwhich
JohnSpurlockmentionedtogoodadvantageandIthink
thatBillHermshasalsouseditinYoloCountyInciden
tallySpurlockfailedtogiveHermscreditforhisshareof
theleafletwhichwasajointcountyproject

Ourgeneralprogramofoperationwiththefarmeris
aboutasfollowsWewouldstartonhisranchbeginning
saywiththeirrigationditchWewouldcallattentionto
anymosquitoprobleminconnectionwiththeditchand
givehimasketchofhowtocorrectitDowninthedrain
attheendofthechecktherewouldbeanotherproblem
andanothersketchmadetocorrectthatOrperhapsthe
checkwasntlevelledproperlyorthecrossleveeswerent
putuporthegradeswerewrongmoresketchesThen
wewouldgetintothethingsthatDrPetersonwastalking
aboutpasturerotationgrazingtogetthemostoutofthe
pastureandgivehimadiagramofhowhispasturecould
beusedforrotationgrazingWemaynothavelaidmuch
stressonmosquitoesbuteverythinghelpedtogetacross
theideathatproperlandpreparationproperuseofirri
gationwaterandgoodlivestockmanagementmeant
greaterprofitsandfewmosquitoes

AfewdaysagoIwenttoafarmwhichtheownerhad
levelledtwoyearsagoLastfallhealsoputinalargefish
pondsottoldhimheshouldputinsomemosquitofishas
itmightbeamosquitoproblemHeaskedwherehecould
getmosquitofishandItoldhimtogetthemfrom
UmbergerHeaskedWhoisUmbergersoIproceeded
totellhimWellIthinkthatillustratesmypointbecause
whenhehadlevelledhislandandprovideddrainagehe
wasntbotheredbymosquitoesandsoGeorgewasnt
goingtobearoundandworryinghimSoifthelandis
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properlyhandledyourmosquitomenneednotworryif
thefarmerdoesntknowwhoyouarebuthewillknow
youifhehasmosquitotrouble

Anotherinterestingproblemiswithwasteirrigation
waterIncooperationwiththeSacramentoMunicipal
UtilityDistrictandourownengineerwestudiedthe
problemofhowtousethischeapwateranddevelopedthe
ideaoflowliftpumpstorecoveranduseitThepamphlet
onthisprojecthasbeenpreviouslymentionedInitlittle
wassaidaboutmosquitoesbuttheuseofthesepumpsto
reusewasteirrigationwaterhasreducedmosquitobreed
ingwaterinmanyplacesandithasbeensoundeconomy
aswellasmosquitocontrol

Torecapitulatewithregardtopasturemanagement
wewillalldowellifinsteadoftellingthefarmerthathe
hadbetterdosomethingaboutthemosquitoeswecon
vincehimthathehadbetterdoagoodjobofgettingthe
mostoutofhispasture

DrFreebornThenextspeakerwillbeGeorgeUm
bergerManageroftheSacramentoCountyYoloCounty
MosquitoAbatementDistrict

MrUmbergerInourareaourobservationhasbeen
thatabouttwopasturesoutoffivecreatemosquitoesWe
aretryingtoworkonsourcereductioninsuchpastures
eitherapasturedevelopsmosquitoesoritdoesnotand
whileitmaynotbequiteasimpleproblemtoeliminatean
entiresourceareainessencethatiswhateffectivecor
rectionamountsto

EditorsnoteMrUmbergerthenproceededtoex
hibitanexcellentseriesofslidesshowingvariousproblems
andtheirmethodsofcorrectionwhichheaccompanied
byexplanatorycomment

DrFreebornThosewereinterestingandinformative
picturesGeorgeThenextspeakeronthepanelwillbe
LloydEMyersJrAssistantSanitaryEngineerUnited
StatesPublicHealthService

MrMyersIwouldliketoemphasizethatpublichealth
peopleandmosquitoabatementpeopleareinterestedin
landpreparationproperirrigationpracticesdrainage
andgoodfeedingpracticesforallofthesereducemos
quitoproductionManyofushaveseencaseswherethe
farmerplantshisfieldimmediatelyafterlevellingUsually
withinashorttimethisfieldsettlesunevenlywiththe
developmentofdepressionswhichholdwaterandcant
bedrainedundernormalpracticesRotationfeedingcan
beagreathelptothemosquitopeople

Wedontcarewhetherirrigationwatergoesintothe
groundorintoadrainditchprovideditdoesnotremain
longenoughonthegroundtoproducemosquitoesbut
ifthereissoilcompactionwehaveamosquitoproblemA
goodrotationprogramwillminimizecompactionAnex
tremecasewhichIsawwaswhereafarmerkepthiscattle
onthepastureasaholdingpenforallbutfourhoursa
day

MaintenanceofpasturesisimportantIfMrHusbands
wereabletobeheretodayhewouldhavewishedtotalk
aboutdeteriorationofpastureswithanaccompanying
shiftofmosquitopopulationfrommainlyAedesnigro
maculistomainlyCulextarsalisThisappearstobedueto
thedevelopmentoflowspotsandtheirprogressiveen
largementwithtimetendingtoholdwatercontinuously

Ialsocallyourattentiontosomepamphletsondrain
agepreparedbytheMercedCountyWaterConservation
Committeewhichareonthetable



Itseemstobedesriabletoworkoutasysteminwhich
thegrowthisallowedtoreachacertainheightwhichwe
nowthinkisattainedatabout25to28dayspossibly30
daysandthengrazeitdownquicklySomepeoplewho
havetriedtousesuchasystemhavenotputenoughani
malsonthepasturesothattheygrazeitdownquickly
withtheresultthatthereisalotofwasteThereisaprob
leminadjustingacreagetocarryingcapacitiesTheexact
timebetweengrazingsmaybedictatedmorebytheirriga
tioncyclethaneitherthegrowthofthegrassortheneeds
oftheanimalsbecauseitisextremelyimportantthatthe
pasturenotbegrazedwhenitiswet

Oneofthemostfrequentabusesinirrigatedpastures
isleavingthestockonpasturewhenitiswetatirrigation
timesThisresultsinpotholesandincompactionofthe
soilsothatitdoesnottakewaterreadilyandsoontheop
eratorhastoleavethewateronlongerandtheproblem
getsworsewithtimeFeedproductiondecreasesandmos
quitoproductionincreasesundertheseconditions
DrFreebornBeforewegoonIwouldlikeashowingof
handsbyanypeopleintheaudiencewhewereinmosquito
controlworkbefore1916ApparentlyHaroldGrayandI
appeartobetheonlyrealoldveteranspresentInthe
famousmosquitosurveyofCaliforniaconductedin1916
ournextpanelspeakerwastwelveyearsoldbuthewent
alongwithhisdaddidalotoflegworkandcollectedalot
ofmosquitoesIwasabouttheageofthestudentswho
wentonthesurveyandwehadaprettygoodtimeto
getherbutwehadtobecarefulnottomentionanyof
theminyoungBillspresenceorhewouldrunandtellhis
DadInowtakepleasureinintroducingthatboyWilliam
MHermsFarmAdvisorofYoloCounty

MrHermsIcanassureyouStanthatyoucansay
anythingyouwantatthepresenttimeandIwouldntdare
runandtellitanyplace

Myportionofthispanelistodiscussthegeneraleffects
ofthemosquitocontrolprogramasitrelatestoourlocal
countiesinmyparticularphaseofextensionworkwhich
dealsmainlywithlivestockanddairyworkinYolo
CountyThereisconsiderablecommongroundbetween
mosquitocontrolworklivestockworkandextensionwork
Weareallstrivingforonethingandthatisforbetterfam
ilylivingwhetheritisbetterfarmfamilylivingorbetter
cityfamilylivingYoufolksmaygodownonesideofthe
streetandwemaygodownontheothersideofthestreet
butwearegoingtoendupatthesamelocationandthe
samehouseandthatisbetterfamilylivingIfmosquitoes
arecontrolledandifotherinsectvectorsarecontrolledit
isagreaterassistancetothelivestockmanthantothe
livestockIfwecanhelpinthewayoflevelingandin
creasingyieldswearegoingdowntheothersideofthe
streetbutwearegettingtheretogetherwithabettereco
nomicconditionforthepersonsthatweareworkingfor

Thelivestockmanhasseveralthingsinmindwhenheis
intheirrigatedpasturebusinessIhadthefirstirrigated
pasturemeetinginYoloCountyin1930Iguessthere
wasprobablynotoverathousandacresofirrigatedpas
turesasweknowthemtodayintheStateSincethattime
irrigatedpastureacreageisuptoabouteighthundred
thousandacresintheStateofCaliforniaThemoreweve

workedthesepastyearsImsomewhatconvincedthe
lessweknowaboutthemhoweverwhenIlookbackat
thatfirstmeetingin1939Icanseethatwevemadetre
mendousstridesininformationTherehasbeenalarge
amountoffineresearchworkthathascomeoutofthis
institutionandtherehasbeenalotoffinefieldworkWe
donthavealloftheanswersbutwedohavemanyofthe

answersinconnectionwithfertilizationofpasturesWith
properirrigationofpasturesandproperhandlingoflive
stockonpasturesmanyofthosethingshavebeenworked
outtomuchbettersatisfactionthantheywerebackinthe
earlydayssothatnowthelivestockproducerwhoispri
marilyconcernedwithproducingmorepoundsofmeator
milkperacreisamoreefficientoperatorthanhewas
manyyearsago

Theotherthingthatisfacingthelivestockmantoday
isthatmostanyonecanmakealivingwith35beefbut
todaythatbeefisdownonthehooftoaround22at
whichpriceittakesanefficientoperatortosucceedI
thinkthatiswhereweallcomeintothispicturewecan
helpthislivestockmanthispasturemantobecomeamore
efficientoperatorWeassumethatthejobyoufolksare
doingisveryhelpfulIthinkthiscontrolofthesevector
insectsishelpinglivestockmentocontrolsomeofthe
diseaseswhichtheyarefacedwithWeassumeofcourse
ontheothersidethatmanyofthethingswearedoingare
helpfulandtheyareallprimarilyconcernedwithmaking
thisindividualorthisindustrymoreefficient

DrFreebornThenextspeakeronthispanelwillbe
JohnESpurlockFarmAdvisorofSacramentoCounty

MrSpurlockIwouldliketogivesomeexamplesof
whatwehavedoneandaredoinginSacramentoCounty
tocoordinategoodagriculturalpracticeswitheffective
mosquitocontrolOurstaffmemberswithintheirspecial
fieldsofworkrecognizetheirresponsibilitytoseethat
farmingpracticesdonotmakemosquitocontrolmoredif
ficultMuchofourworkisdirectlyeducationalForex
ampleMrGeibergerwhoishereonthispanelhasin
cooperationwithMrUmbergerourmosquitoabatement
districtmanagerpreparedanespeciallygoodleafleton
mosquitocontrolonfarmswhichhasbeenwidelydis
tributedinthiscountyandelsewhereIncooperationwith
theSacramentoMunicipalUtilityDistricthehashelped
prepareanotherleafletonthepreventionofunnecessary
wasteofwaterandontheproperuseofnecessarywaste
waterInsupportofourprogramwehavecalledinthe
agronomyandtheirrigationspecialistsfromDavissuch
asMrBooherwhoareworkingwithusandwiththemos
quitoabatementpeople

Whataboutthewomenthehomeeconomicsgroup
howdothesepeoplefitintothemosquitoabatementpro
gramAsMrHermshasindicatedthewomeninthe
farmhomesarevitallyconcernedaboutmosquitoesThere
aremanyhomeeconomicsunitsscatteredaboutthe
countyandtheunitleadersmeetonceamonthina
countycommitteemeetingTheydiscusstheseprograms
heartalksbysomeofyourpeopleaswellasoursandtake
leafletsbacktotheirunitsandthentheselocalgroupsdis
cussthemanddecidewhattheycandoabouttheproblem

Wehaveagroupwhichwecallhomeprojectleaders
whichconsistsofrepresentativesfrommanydifferentor
ganizationssuchastheParentTeachersAssociationsthe
GrangeWomentheFarmBureauwomentheGarden
Clubleaderscivicimprovementclubsserviceclubsetc
Theserepresentativesattendmeetingstogetinformation
anddevelopprogramsandoneoftheprogramsunder
considerationisonmosquitocontrolandhazardsaround
thehomesuchaswaterholesdrippingfaucetsetcEach
timewehaveoneofthesemeetingswereachabouttwo
thousandpeople

Thepoultrypeoplewashouttheirfeedtroughsoncea
dayandthewashwaterisusuallyrunbackofthepoultry



Watertemperaturesbelow6870degreesFinthefield
seldomproducehatchesexceptinshelteredplacesLow
temperatureconditioningofeggsinthelaboratorywill
alsopreventhatchesorwilldelayhatchesforseveraldays
oruntiltheeggshavebeenreconditionedtohatchThere
aresomeindicationsthatplantauxinsmayinfluencethe
hatchoflowtemperatureconditionedeggsbutconsid
erableworkwillbeneededbeforethiscanbeanalyzed
completelyInterestingleadsarenowintheprocessof
investigation

COLONIZATION

Theneedforcontinuoussupplyofthemajorspecies
ofmosquitoesassociatedwithirrigatedpasturesisself
evidentWiththeestablismentofacolonyofCulexquin
quefasciatusfrommaterialoriginallyobtainedfromthe
KernMADfurtherworkwasdirectedtowardobtain
ingsuccessfulcoloniesofAnigromaculisandCtarsalis
tofulfillthisneed

ThestudyofAnigromaculislarvaldietsledtounsuc
cessfulresultswithconsistentfailuresandinabilitytopro
ducesurvivingpupaeSinceacolonywasthemainobjec
tiveandnotthestudyoflarvaldietsanoutdoorcolony
wasinvestigatedAtwentyfivegalloncagedtanktwelve
inchesdeepwaslinedwithpasturesodDrainagefrom
thisartificialpasturepoolwaseffectedbyasuitableout
letatthebottomofthetankwhichcouldbeclosedwhen
neededFloodingwithwarmwaterproducedanexcellent
hatchlarvaeandpupaedevelopedrapidlyandadults
emergedingreatnumberswithinsevendaysafterflood
ingSincethistechniquewasestablishedinOctobernot
morethantwocyclesorbroodswereproducedbeforecool
weatherpreventedfurtherworkAlthoughlarvaldevelop
mentwashighlysuccessfulemergingadultsfailedtosur
viveinthedrycageformorethanthreeorfourdaysand
thereforeeggproductionwasnotcompletedWiththe
developmentofamethodofprotectingtheadultsdamp
clothsidesinthecageitisfeltthatthiswillprovetobe
asuccessfulmethodofcolonizingAedesspecies

ThedevelopmentofmethodofcolonizingCtarsalis
waslesssuccessfulsincetimewasnotavailableforthis
study

PRECIPITINSTUDIES

During1950theprojectundertooktheproblemofde
terminingbyprecipitinteststhehostsmostgenerally
utilizedforabloodmealbyAnigromaculisfemalesThe
resultsofthisstudywillbepublishedatalaterdatebut
apreliminaryexaminationofthedataindicatesthatout
of1442specimensexaminedabout64percentwereposi
tiveforcow33percentshowednoreactionandofthe
totalshowingpositivereactionabout013percentwere
distributedamongbirddoghorsehumanandsheep
withhorseanddogreceivingamajorityofthepositive
reactions

35

Results

Dippingrecordsobtainedfromstationsthatweredry
previoustoirrigationindicatethat1stinstarlarvaewill
begintoappearonthesecondandthirddaysfollowing
irrigationThereissomeindicationthatduringthe
coolertemperatureperiodsthefirsteggsdepositedbyC
tarsalisfollowinganirrigationwillnothatchtillthree
daysafterirrigationDuringthemonthsfromJulyto
Novemberthe4thinstarwillappearbythesixthday
orinsomecasesitmaybedelayedtilltheseventhday
AlthoughtheexacttimethatCtarsalisspendsinthe
pupalstageisunknowntheprojectionofthelarvalrate
ofdevelopmentthroughallstagestotheadultemergence
periodcouldpossiblyindicatethatsuccessfulemergence
canoccurbytheninthortenthdayfollowingirrigation
Ifpupaecansurviveondampsoilandproducesuccess
fuladultsasisthecasewithAnigromaculisthenstand
ingwaterthatremainsuponafieldforsixorsevendays
willpossiblyproduceCtarsalisTeststodeterminethis
relationshiphavebeenproposedforfuturework

Acorrelationofaquaticspeciescompositionwithper
iodsofstandingwaterfollowingeachirrigationinselected
stationsshowedtheimportanceofevaluatingtherateof
aquaticdevelopmentofCtarsalisForexampleStation
OnecanbecomparedfortheperiodfromJune23to
November12for1951and1952Table3Theaquatic
speciestakenatthisStationshowedthefollowingcom
position1951Aedesspp8058percentCulexspp
1939percent1952Aedesspp3678percentCulex
spp6306percentThisshowstheshifttowardincreas
ingCulexproductionThisshiftisreflectedbythefact
thatalthoughthisstationwasirrigated13timesduring
thisperiodin1952thewaterremainedpondedatSta
tionOneforatleastfiveperiodswithanaveragestand
ingwaterdurationof20daysThusatthisstationdur
ing1952thenumberofstandingwaterperiodswasmore
importantthanthenumberofirrigationsasfarasC
tarsalisproductionisconcernedDuring1951atStation
Oneduringthesameperiodatotalof10irrigationswere
recordedoroneirrigationevery14daysWithinthis
periodtherewere10periodsofstandingwaterwithan
averagedurationof79daysThuseveryirrigationin
1951wasfollowedbyadryperiodandinthiscasethe
durationofthewaterstandinginStationOnefollowing
eachirrigationdeterminedCtarsalisproductionWhen
irrigationsoccurredduring1952whilethewaterre
mainedatStationOnethenlarvaeremainingatthis
stationwouldbeflushedfromthestationandintothe
drainageditchwheretheycouldbedestroyedbyfish
LargenumbersofAnigromaculisthatfollowedthese
irrigationswouldinfluencethesamplingofanyremain
ingCtarsalislarvaeThereforeitcanbeseenthata
comparisonofaquaticdippingrecordsinthesamearea
forseveralseasonsmeanslittleintermsofadultproduc
tionunlesscertainenvironmentalfactorssuchasirriga

CuLEXTARSALIS tionfrequencydurationofstandingwaterandstanding
ThestudyofCulextarsalisinirrigatedpasturesasa waterareaaretakenintoconsiderationatthetime

partofthetotalmosquitopopulationorasitrelatesto Howeverthechangeinspeciescompositioninadipping

irrigationcyclesandstandingwaterperiodshaspro sttaionissignificantinthatitmayindicateachangein
environmentalconditionsthatmaybeusedtoevaluate

gressedslowlyTheaccumulationofseveralseasonsrec fieldconditionsintermsofimprovementordeteriorationordshasprovidedsufficientdatatomakeapreliminary
reportupontheaquaticphaseofCtarsalisasitrelates Ctarsalisadultsheldinacageonascreenedporch
toirrigatedpasturesDippingrecordsfollowingeachir andfedsugarwaterwereabletosurviveforseveral
rigationcycleintwostudypastureshavebeenexamined monthsAdultswereplacedinthecageonSeptember9
closelytodeterminetherateofdevelopmentoftheaqua andthelastadultwasseenaliveattheendofDecember

ticstagesandthesuccessfulemergenceofadults ThisshowedthatCtarsaliscouldsurviveforapproxi



Irrigation
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TABLE1IrrgationDatesCyclesAedesnigromaculisAdultEmergenceDatesLarvalGrowthCyclesinDaysand
theMeanoftheMaximumMinimumandMeanAirTemperaturesforCobbsPasture1952

Date Date Numberof Mean Average
Hatched Emerged Days Temperature Max Min

1 423 54 12 597 724 465
2 510 None

3 523 529 7 729 931 523
4 65 None

5 613 620 8 694 744 516
6 625 72 8 675 839 516
7 630 None
8 712 717 6 794 964 618
9 719 725 7 790 966 608

10 731 86 7 800 968 626
11 810 816 72 739 901 543
12 821 827 7 743 949 531
13 824
14 94 96to915
15 99 918 10 672 866 473
16 921 928 7 762 947 577
17 107 107 10 652 817 487
18 1110 few

OverflowofwaterfromthecottonfieldoccurredduringthesecyclesSamplesofthewatertakenduringthe824irrigation
periodshowedthatthewatercontainedtoxicmaterialswhichdestroyedfirstinstarAedessppoflarvaeCulextarsalislarvae
werenotnoticeablyaffectedbythetoxicmaterialsDustingofcottonwasresponsiblefortheadverseAedescondition
EmergencehereindicatesthatCulexsppweredominantVeryfewAedessppwerefoundinthepastureduringthisirrigation
period
Lowtemperaturesproducedfewlarvaeandadults

TABLE2AquaticStagesSpeciesComposition CobbsPasture25June5November1951and1952

Aedessp
Adorsalis

Anigromaculis
Avexans

Culexsp
Cquinquefasciatus
Cstigmatosoma
Ctarsalis
Cthriambus

Culisetasp
Anophelessp

PercentofTotal PercentforGenus Percentofspecies
SPECIES Species Totalofallgenera withingenus

1951 1952 1951 1952 1951 1952

1792 1222 7821 3899
451 284
5002 2390
576 003
649 2001 2176 6045
026 036
479 1381

1022 2620
007

003 017 003 017
001 001

TABLE3Acomparisonofthepercentagesoftheaquaticstagesofeachspeciesfoundinstations156and1to
10inCobbspasturefromJune25toNovember5for1951and1952

SPECIES

Aedessp
Adorsalis

Anigromaculis
Avexans

Culexsp
Cquinquefasciatus
Cstigmatosoma
Ctarsalis
Cthriambus

Culisetasp
Anophelessp

Station1to10 Station5 Station1 Station6Totalpasture
1951 1952 1951 1952 1951 1952 1951 1952

1792 1222 2750 1422 2080 1894 110 1660
451 284 256 368 460 182 395 461
5002 2390 4800 4600 5460 1602 8210 4280
576 003 058 001 014
649 2001 494 1591 190 2179 068 1510
026 036 008 039 048
479 1381 059 1030 836 098
1022 2620 1700 1953 680 3222 214 1965

007 021
003 017 016 028 014 082

001 064

2288
576
6400
737

2982
122

2200
4700

3140
729
6140
008
3298
060
2271
4352
011



TABLE4Showingthechangesindissolvedoxygen
contentofpasturewaterduringtheSeptember9th
irrigation

Stations Time

Ditch
A

B

C
D
E
F

G

945AM
910

950
1045

1130
1230PM
200
220

Tempera
ture

181 78
198 74
223 69

253 58

283 52
28 45

327 34
319 34

Takenaswaterpassedeachstation

DissolvedDissolvedOxygen
Oxygen

atallstations

ppm by345M
ppm

76
70
50

35
52
28
38
28

matelyfourmonthsundertheseconditionsandcouldpos
siblysurviveaslonginnature

SUMMARY

EcologicalmeasurementstakeninCobbspasturedur
ing1952showtheinfluenceofcertainenvironmental
changesuponpasturemosquitopupulationsWiththein
creaseofstandingwaterareasandmorefrequentirriga
tioncyclesthespeciescompositionofthepasturechanged
incomparisonto1951CulexspeciesincreasedandAedes
speciesdecreasedbutonlyinareaswherewaterremained
onthefieldforcomparativelylongerperiodsLighttrap
collectionsshowtwopeaksofAedesnigromaculisproduc
tionfromthepastureonepeakinJulyandtheotherin
OctoberThedecreaseinproductionduringthelate
AugustandSeptemberperiodsarereflectedinaquatic
stagesspeciescompositionandingeneralcanbeattrib
utedtothestandingwaterconditionsduringthese
monthsMeasurementsuponthedissolvedoxygencon
tentofirrigationwaterduringSeptembershowedthat
duringtheperiodofactualAedesegghatchtheoxygen
contentseldomdroppedbelow52ppmThestudyof
factorsthatinfluencedegghatchingindictaedthatsome
formofstimuluswasnecessarytoproducehatchandthat
thisstimuluscouldpossiblyacteitherthroughdirect
chemicalactionorthroughindirectactionssuchasegg
conditioningandoxygenreductionThecolonizationof
Anigromaculishasprogressedsuccessfullybytheuse
ofartificialpasturepondsconstructedinsmalltanksand
shouldproveusefulforfuturestudiesPrecipitinstudies
baseduponthestudyofAnigromaculiscollectedinStan
islausCountyshowedthatamajorityofthebloodmeals
wereobtainedfromcowHumansbirdshorsedogand
sheepwereutilizedforabloodmealbutonlybyavery
smallpercentageofthespecimensexaminedUnderthese
conditionsvirusrecoverieswouldbecomplicatedbythe
sizeofthesamplenecessarytoobtainsuitablematerial
DuringmidsummerCtarsaliscanpossiblycompletede
velopmentinthefieldfromeggtoadultinnineorten
daysfollowingirrigationorifthepupaecansurviveon
dampsoilwithinsixorsevendaysfollowingirrigation
Baseduponthislengthofdevelopmentdippingrecords
willnotreflectpotentialadultpopulationsofCtarsalis
unlessthefrequencyofirrigationdurationofstanding
waterandwaterareaarealsocarefullyevaluatedHow
everacomparisonofspeciescompositioncanbeuseful
inhelpingtodeetrminethetrendintheevolutionofir
rigatedpastures
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AFEWOBSERVATIONSFROMTHEPROJECT
ONTHEEMBRYOLOGYOFAEDES

NIGROMACULISLudlow
ByJOHNRARNOLD

TheCMCAsupportedprojectattheCollegeofthe
Pacifichasnotcompleteditsresearchontheembryology
ofAedesnigromaculisandsoitwasdecidednottoattempt
topresentasummationbutrathertosubmitafewobser
vationswhichwerethoughtlikelytobeofinteresttothe
MosquitoAbatementDistrictsandothersdoingresearch
onmosquitodevelopment

1ItwasobservedbyMrGilbertJonesthatunder
laboratoryconditionsinwhichtheaveragehightempera
turewas805Fandtheaveragelowwas680Fthe
eggsofAnigromaculisseemedtoreachfullhatching
maturityinabout120hoursInonecaseeggsofapproxi
mately120hoursofagehatchedinlessthan15minutes
watertemperature75Fandairtemperature745F
whileeggsseveralhoursyoungerfloodedatthesametime
didnothatchforseveralhoursThisseemedtoindicate

thatfurtherdevelopmentwasnecessaryintheseeggsbe
foretheywerecapableofhatching

2InoneinstanceafemaleAnigromaculislaidher
eggsinsevenbatchesovera45hourperiodAtotalof
about100eggswerelaid

3ObstervationsbyMrGilbertWhiteseemedtoindi
catecomparablestagesindevelopmentinanembryoof
Anigromaculisofapproximatelyseventyhours70
hoursandoneofAedesvexansMeigenofthirtydays
30days

Afewillustrationsaresubmittedherefromthelabora

toryreportsofMrMarionQuessenberryMrDavid
ReedandMrGilbertJones
Figure1AdrawingbyMrJonesofacrosssectionofan

eggofthepreblastulatoblastulastageBlastula
cellnucleusblchorionchyolkmassy
andyolkcellnucleusycAcompositedrawing
fromE32slides1and2sectionedat10mi
cronsEmbryo912hoursofage



Figure2AdrawingbyMrJonesshowingtheearlyem
bryonicdifferentiationina32hourembryo
Amnionamamnioticcavityamcchorion
ch embryoproperem serosasrand
yolkmassym

Figure3Aphotomicrographofanoverwinteringem
bryofromwhichthechorionhasbeenpartially
removedbutthevitellinemembranestillre
mains

FIGURE1

FIGURE2

FIGURE3

MOSQUITOTOXICOLOGYSTUDIESINTHE
KERNMOSQUITOABATEMENT

DISTRICT

ByLEWISWISAAKEntomologist
Thetoxicologicalscreeningprogramconductedthis

pastyearhasbeenforthemostpartaccumulatingamass
ofnegativeinformationAnumberofnewmaterialslook
promisingintheDDTToxaphenecategorybutnothing
sofarhasapproachedtheeffectivenessofEPNNowit
willhardlybenecessaryformetotakeuptenminutes
ofyourtimetotellyouthatnothingnewhasturnedup
redhotinthewayoflarvicidesbutIwillrapidlyrun
throughthelistofseveralofthecompanieswhichhave
submittedsamplescomparetheirmaterialsthendwell
forafewmomentsonouruseofEPNthispastseason

StaufferChemicalCompanygaveus32samplesin
theSulphononandFluorinefamiliesOneofthesamples
provedtobeaboutaseffectiveasToxaphenebutnotef
fectiveenoughgenerallytowarrantcommercialmanu
facture
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TheGeigyCompanysent3sampleswhichprovedcom
parativelyineffectivetheywere2200823611and23330
Weareexpectingseveralmoresamplesfromthemhow
everwhicharereportdtobemuchbetter

McLaughlinGormleyKingCompanysentanumber
ofsamplesofPyrethrumandAllethrinproductswith
addedboosterconcentratesThesecompoundsalsofall
intheDDTToxapheneclassbuttheyareveryexpensive
bycomparisonandarealsoverydifficulttoemulsify
properly

ArtBronsonoftheRichfieldOilCorporationhasde
velopedalarvicidaloilwhichhasprovedtobeeffective
Itwastestedontwofiveacreduckpondswherevegeta
tivegrowthwasveryheavyResultswere99plusOnly
anoccasionalpupaewasseenalivewherebeforewecould
averageabout20CulexperdipOnthesepondstheoil
wasappliedbyairplaneat6gallonsperacreIunderstand
thatsomeoftheotherdistrictswhohavetestedthisoil

haveexperienced100controlwithevenlessoilper
acreThelarvaeinKernCountygenerallyseemableto
tolerateoilmorethanotherlocalitiesinthestateInci

dentallyitismyexperiencethatthisoilismoreeffective
onlarvaethanonpupaeUsuallyitisjusttheotherway
around

TheShellChemicalCorporationsubmittedsamplesof
EndrinandIsodrinwhicharesteroisomersofDieldrin

andAldrinWhentestedwiththecolonizedCulexthey
provedtobenotsuperiortoAldrinandDieldrinbutI
havenotyettestedthemonaresistantstrain

TheHerculesPowderCompanyhasgracedmydesk
with52samplesofnewinsecticidesSofaronly24ofthese
havebeenscreenedofwhich5appeartobeasgoodas
ToxapheneTheselikewisehavenotbeentestedagainst
anextremelyresistantstrainofCulexforfinalevaluation

Allinallwehaveyettoscreenabout50morenewma
terialsthiswintersothereisstillhopeofrunningacross
somethingtotaketheplaceofEPNifandwhenitgoes
thewayofallDDT

Althoughmajorworkwithsurfaceactivecompounds
isbeingadequatelyhandledbyHowardGreenfieldand
hisstaffinSalinaswehavedonejustenoughexperi
mentalworkwiththesecompoundsforthecontrolof
Culexinfirebarrelsespeciallywherewehavethousands
ofthesebarrelstocontendwithasinthecottonginsFor
thepasttwoyearswehavebeenusingOroniteD40at4
poundperbarrelMaterialthatweappliedtwoyearsago
isstilleffectiveinbarrelswherewaterhasnotbeenre
movedAnewmaterialwehavefoundtobeabout20
timesaseffectivepoundforpoundisSpeakmansNo
700Ininitialexperimentsithasgivenus95controlof
larvaeandpupaeat1partin50000partsofwaterIfwe
useithoweveritwillbeadministeredat125000parts
asanadequatemarginofsafety

AreportfromKernCountycouldhardlybecomplete
thisyearunlessawordortwoissaidaboutEPNAsmost
ofyouareawareMrGjullinCraftonCampbellandmy
selfcompletedtestsinvolvingatleast75goodexperi
mentalplotsonbothCulexandAedeslarvaeatvarious
dosagesByjeepapplicationwecontrolled99ofAedes
at035poundsperacreOnCulex035poundspergave
us100controlAirplaneapplicationsrequiredslightly
higherdosagesforthesameamountofcontrolAsan
adequatemarginofsafetyhoweverwemakebothjeep
andairplaneapplicationsat075poundsperacreandin
areasofextremelydensevegetationweaugmentairplane
applicationsto1poundperacre



AlthoughMrLindquisthasveryadequatelycovered
thehazardsinvolvedintheuseofEPNIwouldliketo
enlargeslightlywhathehassaidbyillustratingwithafew
picturesjusthowwehavecircumscribedmostofthe
dangersencountered
PICTURES

Inadditiontotheseprecautionsthreepowersprayop
eratorsthepilotandmyselfhadcholinesteraseactivity
teststakeneverytwoweeksovera5monthperiodwhen
thesprayprogramwasatitsheightAtonetimethepilot
wasaccidentallyexposedtoa1sprayasitblewback
fromaleakingpressurelineSomeofitenteredhiseyes
Heimmediatelylandedtheplanewenttothelaboratory
forabloodtestthentoadoctorforclinicalevaluation
Thebloodtestgavenoindicationofcholinesteraseinhi
bitionandnoclinicalsymptomsofpoisoningwereappar
ent

Severalofthesprayoperatorswhocomplainedofhead
achesweregivenabloodtesttodeterminewhetherthe
ailmentsmightbeduetoareductionofcholinesterase
activitybuttheircountsprovednormal

Ofatotaloftenmenincludingseveralwhospilledthe
45concentrateontheirhandsbloodtestsrevealedthat
inallcasesthecholinesteraseactivityremainedwithin
thenormalrange

AsforaresiduethatEPNmayleavethereappearsto
beverylittledangerinvolvedInalocalitywhereCulex
arebreedingcontinuouslywemayfind1stinstarsalive3
or4daysafterspraying

SoinspiteofthefacttheDDThoneymoonisover
whichalmostseemedtobethethemeoflastyearsmeet
ingwecanstillremainprettyintimatelyassociatedwith
severalofthenewercompoundsuntilallbreedingsources
areabated

RICEFIELDMOSQUITOECOLOGYPROJECT
PROGRESSREPORT1952

ROBERTHSOROKER
AssistantVectorControlSpecialist

BureauofVectorControl
ProjectDirectorRiceFieldEcologyProject

Lastyearover330000acresofriceweresowninCali
forniaThisyeartheacreagepromisestobeevengreater
Associatedwiththefloodedricefieldsaretwomosquitoes
ofvectorimportanceAnophelesfreeborniandCulex
tarsalis

Becausethericefieldsareusuallyunderwaterfrom
AprilorMaytoOctobermosquitocontroloperations
havebeenbothdifficultandexpensive

InseekingeffectivecontrolmeasurestheRiceField
MosquitoEcologyProjecthassoughttolearnasmuchas
possibleconcerningthebiologyofricefieldmosquitoes
Considerabletimewasdevotedtoevaluatingmosquito
controlpracticesasutilizedbymosquitoabatementdis
trictsinricegrowingareas

In1950and1951effortstodemonstratetheeffective
nessofanearlyspringlarvicidingprogramwerenotout
standingThe25squaremilestudyareainSutterCounty
typicalofmanyricegrowinglocalitiesprovedextraordi
narilydifficulttocoverWiththeresourcesonhanditwas
foundtobeimpossibletokeepaheadofthereinvasionof
larvicidedareas

In1952itwasdecidedtocarryonafinalspringtime
controldemonstrationinsouthwestPlacerCountyAll
watersourcesinthisareawereeasilylocatedandeffec
tivelylarvicided
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Completerecordswerekeptofthetimethewaterwas
reinvadedafterlarvicidingthetypeandamountofarea
coveredgallonsoflarvicideutilizedandthemanhours
involved

Theareawasthoroughlysurveyedandinspectedprior
tothefirstoperationTwentyfourdippingstationsinthe
treatedareaandthirteeninacomparablenontreated
areaweremaintaineduntilJuly11approximatelysix
weeksafterthelastlarvicidingoperation

WiththeexceptionofonepupafoundonApril24no
larvaeorpupaewerefoundduringtheweekafterthefirst
sprayoperationwascompletedApril916

AcheckoftheuntreatedareawasmadeonApril24
AllinstarsofAnopheleslarvaeandpupaewerefound
FromMay59thethirdweekaftertheoriginalspraying
thedippingrecordsshowthatbothanophelineandculi
cinelarvaecouldbefoundinthewaterovermostofthe
treatedareaTheselarvaewereinearlystagesofdevel
opmentandnotnumerous

ThesecondsprayoperationbeganonMay16andwas
completedonMay22Bythistimemostofthewaterwas
confinedtothethreemaincreeksandtheirtributaries

ByMay28justsixdaysafterthesecondsprayingofthe
areabothanophelineandculicinelarvaewerefoundat
anumberoftheregulardippingstationsAfterthisthe
larvaldensityrapidlyincreased

Nosignificantdifferenceswerenotedinlarvalpopula
tionbetweenthetreatedanduntreatedareas

Tenadultrestingstationswereobservedweeklyinthe
treatedareaItwasfoundthatanophelineadultsboth
maleandfemalewerepresentinsomeofthesestations
eachtimetheywerechecked

TheMoorericefieldwastheonlyfieldcompletely
withinthetreatedareaThisnewcleanlycultivatedfield
wasfloodedinearlyJuneAllwatersourcesaroundthe
potentialfieldwerethoroughlylarvicidedYetthisnew
fieldcontrarytoourotherstudiesappearedtohaveas
highalarvalcountasdidthesecondyearweedyfields
outsidethearea

Aninvestigationoftheeffectofinsecticidesonthepred
atorpopulationandthesubsequentmosquitolarvaldensi
tieswouldbeofinterest

Resultingexperiencehasindicatedthatonlybyan
intensiveecologicalstudyofthemosquitoesandtheirre
lationtoricefieldscanwehopetofindclueswhichwill
leadtoimprovedcontrolmethods

In1952culturalstudieswerecoordinatedwithecol

ogicalstudiestofindmeansofabatingricefieldmosqui
toeswithmethodsotherthanthestrictuseofinsecticides

Agriculturalinvestigationsincludestudiesontheeffectof
variousricefieldculturalpracticesherbaceousannuals
andperennialssoiltypesandwatertemperaturesonthe
mosquitopopulationBiologicalstudiesincludelimno
logicalsurveysofirrigationwatermosquitodensityrec
ordsandtheevaluationofthepossibletoxicityofcertain
bluegreenalgaetomosquitolarvae

InMay1952fourPlacerCountyricefieldswere
selectedtostudytherelationshipifanybetweenclean
cultureandmosquitoproduction

TwoofthefieldsVanykeandErnstwereinricefor
thefirsttimeandwerecleanlycultivatedfieldswithchecks
freeofweedsTheothertwofieldswereplantedinricefor
thesecondconsecutiveyearandtheoldcheckswere
dnselyovergrownwithbarnyardgrasscattailsandscrub
willows

Ateachofthefourfieldsfivedippingstationswere



selectedThreewereinthericefielditselfoneatarice
fieldseepagelocationwhilethelastwasinanearbydrain
ditch

Ateachstationaseriesof10dipsweretakenatintervals
offivepaceseachAlllarvaewerecountedandsomepre
servedforidentification

StudyareaswerealsolocatedinGlennColusaand
ButteCountiessoastoreflectaValleywidesamplingof
thelarvalandadultmosquitoesMrCLStoneAgri
culturistfortheProjectwillreviewtheworkinthose
territories

Onestudycheckineachfieldwasreservedforacom
pletelimnologicalsurveyMrGerhardtwilldiscussthis
phaseofthework

TheoverallpeakforCulextarsalislarvaeatallPlacer
CountydippingstationswasreachedonJune9whenan
averageof69larvaewererecordedOnJune24andJuly
10minorpeakswerereachedeachaveragingmorethan
threelarvaeperdip
Culextarsaliswerefarmorenumerousinsecondyear
fieldswithdirtychecksthaninfirstyearfieldsrelatively
freeofweedgrowth

Anophelesfreebornilarvaedidnotreachtheexpected
latesummerpeakinthePlacerCountyricefieldsstudied

ThefirstyearfieldsreachedpeaksonJuly10July24
August14andSeptember2Asnotedfromthegraphs
thelarvaldensitiesinthenewfieldscaughtupandslightly
exceedtheoldfieldslateinthesummer

Theseepageanddrainditchstationscontainedanav
erageof104larvaeperdiponMay27andatthistime
exceededthericefielddippingstations

ThemajorpeakforthesestationswasreachedonJune
9whenanaverageof1809larvaeperdipwasrecorded
AfterJune16therewasaverysharpdeclineinthenum
bersoflarvaefoundItmaybesurmisedthatthemosqui
toesmovetothericefieldswhenthericeplantsarefar
enoughadvancedtofurnishcoverandprotectionThe
sharpincreaseofpredatorsintheseepageanddrainage
ditchesmaylimitthelarvalpopulation

Thefruitboxmosquitorestingstationswerefirstem
ployedlastsummerbytheProjectasameansofmeasuring
adultmosquitopopulationswithinthericefields

Thetopoftheboxiscoveredwithboxshookand
hingedatthemidwaypointTheboxissetonendand
proppedagainstthehingedlidatapproximatelya60de
greeangleTocollectmosquitoesthelidisclosedrapidly
andchloroformappliedwithanatomizerisintroduced
throughasmallholenearthetopoftherestingchamber
Theboxshouldbehitwiththepalmofthehandtodis
lodgeanyclingingmosquitoesAdultsmayreadilybecol
lectedfromthebottomoftheboxforidentification

Recordsobtainedfromboxesplacedinthesummeron
ricefieldchecksshowaclosecorrelationbetweenthenum
bersofrestingadultsandthelarvaecountedatthedip
pingstations

TheadultCulextarsalismosquitopeaksinJuneand
Julyoccurredtwelvetofifteendaysafterthelarvalpeaks
werereached

Asmanyas140Culextarsalisadultswereobserved
restinginasinglebox

RecordsfromourGlennColusaandButteCountyrice
fieldsshowtheboxesattractedlargenumbersofAnopheles
duringthemonthsofAugustandSeptemberThoughthe
threefieldsaremanymilesapartthereappearstobea
generalcoincidenceinpeaksofadultpopulations

Onthreeoccasionsobservationsweremadeintheeve

40

ningEachtimeitwasnotedthatmosquitoesleftthe
boxesshortlyaftersundown

Thenumberofmosquitoesrestingintheboxappeared
toreachadailysummerpeakaround200PM

Timeofcollectionandprevailingweatherconditions
windtemperaturehumidityetcmayaffectthenum
berofmosquitoesattractedtothebox

Numerousadultshavebeencollectedwhenboxtemper
atureshavebeenover90FThisappearstosuggestthat
groundhumiditymaybeanimportantfactor

Undesirablefeaturesasexperiencedinthefruitbox
summerfieldtrialsresolvearoundthedifficultyofremov
ingspecimentsrapidlywithoutdamagethefrequent
invasionofpredatorsandthenonwaterproofcharacter
ofconstructionAllsuchfaultsshouldbeeasilycorrected

Thefruitboxhadotherfeaturesthatwereworthyof
furtherconsiderationsuchaslightnesseaseofoperation
adaptabilitytovariousroughterrainandtheireaseof
concealmentinthericefieldenvironmentTheinexpen
siveconstructionisalsonottobeoverlooked

DuringthemonthsofNovemberDecemberandJanu
ary19521953oldandnewlyconstructedboxeswere
establishedwithinpumphousesbarntankhousesand
bridges

Newlyconstructedvarnishedandcaulkedboxesare
notbeingusedasrestingstationsbythemosquitoesThe
odorsfromtheseboxesmayrepelthemosquitoes

Oldandweatheredboxesplacedinmanmaderesting
stationshaveandcontinuetohaveverygoodreception
Mosquitoesrestinginsomeoftheseoldboxesaremore
numerousthantheyareinanequalareaanywhereelse
inthebuilding

Thiswinternewandoldboxesplacedoutinricefield
checksinopenbrushpilesandinSacramentoriver
bottomareashavebeenavoidedbymosquitoesThisis
thoughttobedueeithertoalowdensityofadultsinwild
areascompetitionofnaturalrestingplacesormostprob
ablytothelackofmovementofanydistanceinthe
wintermonths

Itisbelievedthatthoroughstudiesoftheecologyof
ricefieldmosquitoeswillintimebringtolightnewcon
ceptsofmosquitocontrolandlendsupporttosomeofthe
correctiveculturalpracticesadvancedbymosquitoabate
mentdistrictmanagersandentomologists

PRELIMINARYLIMNOLOGICAL
INVESTIGATIONSONFOURCALIFORNIA

RICEFIELDS

RICHARDWGERHARDTandEUGENEJSHERMAN
INTRODUCTION

TheRiceFieldMosquitoEcologyProjectincludedin
itsprogramforthe1952seasonalimnologicalstudyof
fourricefieldsThistypeofcriticalexaminationofthe
aquaticenvironmentofricefieldmosquitoesisnecessary
ifthecompleteecologyoftheseinsectsistobeunderstood

Inadditiontotheprimaryobjectiveoflearningas
muchaspossibleabouttheseaquaticenvironmentsthe
workwasdesignedtohelpevaluatetheobserveddiffer
enceinthenumbersofmosquitoesproducedbyoldweedy
fieldsascomparedwithnewlypreparedcleanfields

Thisreportisconcernedwiththelattermentionedsup
portingwork

1AssistantProjectLeaderandEntomologistRiceFiledMosquito
EcologyProjectCaliforniaMosquitoControlAssoc

2VectorControlOfficerCaliforniaStateDepartmentofPublic
HealthBureauofVectorControl
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Alimnologicalstudyofricefieldswasconductedby
Purdyin1919and1920Purdy1924intheNelson
CaliforniaareaPurdysworkincludedmosquitopopula
tionstudiesandanevaluationoftheaquaticenvironment
similartothisstudyIngeneralthedataareparallel

Purdyalsostudiedcertainalgalspeciespresentinthe
Nelsonareawhichseemedtoeffectthelarvalpopulations
ofthericefieldsThisaspectofPurdysworkisbeingeval
uatedbytheseniorauthorofthispaper

METHODS

FourfieldswerestudiedTwofieldstheDumasand
TempleRanchwereexamplesofoldfieldswhiletheVan
DykeandErnstfieldswerenewlypreparedforricecul
ture

Periodicexaminationsperformedontheirrigationwa
terofthestudyfieldsincludedmeasurementsofthedis
solvedoxygencarbondioxidepHalkalinitydissolved
nitratessulfateschloridesandironQuantitativeplank
toncountsandlarvalpopulationcountswereperformed
regularly

RESULTS

Thedataoftheseasonsworkhavebeenaveragedand
arepresentedintabularformSpacedoesnotpermitthe
presentationofallthetablesgraphsandcomparative
datagatheredfromeachfield
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pH
Alkalinity
Nitrates
Sulfates
Chlorides

Iron

Dissolved0

DissolvedCO

CulicineLarvae

AnophelineLarvae
Plankton

totalseston

DISCUSSION

NewFields

76

536ppm
107ppm
108ppm
65ppm
61ppm
573ccL
128ppm

67dip
34dip

709cc

OldFields

72
124 ppm

36ppm
1063ppm
6605ppm

31ppm
560ccL
109ppm
737dip
112dip

124 cc

Examinationofthechartpresentedrevealsthatwith
theexceptionofnitratesandironallofthedissolved
solidsaremoreconcentratedintheoldfieldsthaninthe

newThemostprobableexplanationforthisconditionlies
inthefactthattheoldfieldshavingbeenincultivation
foralongerperiodhavehadmoretimeinwhichtoac
cumulatetheseionsonthesurfaceThelackofnitratesin

thecaseoftheoldfieldsmaybeduetothedemandofthe
ricefornitrogenouscompoundsNoreasoncanbeoffered
forthedifferenceintheamountofironpresentexcept
naturalvariationinabundance

Thedissolvedrespiratorygassesdonotdiffersignifi
cantlyfromtheamountexpectedinanyshallowaquatic
environment

Examinationofthefiguresgivenforplanktonandmos
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quitolarvaepopulationsindicateconsiderabledifference
inthebioticpotentialofthetwoenvironmentsEvidently
theoldfieldsarethemorematurebiologicallyThemore
protectedenvironmentprovidedbytheweedycheck
banksmaycontributetoovipositionbyadultfemalesand
themoreabundantaquaticbiotamaycontributetothe
survivalofthelarvaeintheoldfieldsInthecaseofthe
moreabundantplanktonofthesecondyearfieldsitis
evidentthattherearemoresporescystsandotherre
sistantstagessurvivingintheoldfieldsThesewhengiven
theproperconditionsinthespringprovideanalmost
immediatebuildupoftheaquaticbiota
CONCLUSIONS

SecondyearricefieldsstudiedbytheRiceFieldMos
quitoEcologyProjectwerefoundtobemoreproductive
ofmosquitolarvaethanwerethefirstyearfieldsThe
physicalenvironmentsofthefieldsstudieddidnotvary
sufficientlytoaccountforthegreatdifferenceinthenum
bersofmosquitoesproducedOnthecontrarythosefields
producingthemostmosquitoeswerefoundtohavethe
greatestconcentrationofsalts

Biologicallytheoldfieldsweregenerallymoreproduc
tivethanwerethenewonesThegreateramountoftime
availablefortheaccumulationoftheaquaticbiotaand
themoreprotectedenvironmentofferedbytheoldfields
mayaccountforthedifference
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LATESUMMERPRODUCTIONOF
MOSQUITOES

INRELATIONTORICECULTUREINTHE
SACRAMENTOVALLEY

CHARLESLSTONE

Duringthelatesummerofthe1952ricegrowingseason
studieswereconductedtodeterminetheproductionof
mosquitoesundervaryingriceculturalpracticesinthe
SacramentoValleyStudyareaswerelocatedinGlenn
ColusaandButteCountiessoastoreflectavalleywide
samplingofthelarvalandadultmosquitoesonacom
parablebasis

Thestudymethodsusedweretriplereplicateddipping
areasrepresentativeof1averagecirculatingriceirri
gationwater2slowcirculatingorpondedriceirriga
tionwaterand3adjacentpondedseepsorstagnant
drainsTendipsweretakenateachstationatbiweekly
intervalstoappraisethenumberoflarvalformspresent
Measurementofadultmosquitoincidencewasobtained
bytheuseofthefruitboxrestingstationlocatedadjacent
tothedippingareasinsitesrepresentativeof1rice

1ProfessionalAssistantAgriculturistCMCAandBVC
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Theenvironmentalconditionsofallthreestudyareas
weretypicalofSacramentoValleyricegrowingdistricts
andmaybeclassedingeneralastheaverageconditions
underwhichthegreatmajorityofriceisgrowninCali
forniaAllstudyareaswereinfestedwithvaryingstands
ofpredominatericeweedsTheageofthericefieldsunder
studyvariedfromtwotosixyearsandeachwassubjected
toacomparableculturalpattern

WatertemperaturesattheWylieArealocatedinsouth
westGlennCountyweretakenfromrecordingthermo
graphsincooperationwiththeDivisionofIrrigation
UniversityofCaliforniaunderthedirectionofRobertM
HaganIrrigationTechnologistDavisCaliforniawho
wasconductingRiceColdWaterStudiesfortheRice
GrowersOtherwatertemperaturesweretakenwith
pocketthermometersattimeofdippingAirtemperatures
andrelativehumidityweretakenintheWylieAreawith
astandardrecordinghygrothermographatgroundwater
levellocatedonacontourbordercheckOtherairtem
peratureswereobtainedbyuseofmaximumminimum
recordingthermometerslocatedonricecontourchecks
18abovethegroundlevelandshadedbydensestandsof
watergrass

Planktonsamplesandwateranalysissampleswere
takenineachofthestudyareastoevaluatethebiological
chemicalcontentofthericewaterinrelationtolarval
production

TheaccompanyingchartFigure1indicatesthenu

mericalcountofAnophelineandCulicinelarvaeasob
tainedinthethreestudyareasfromthevarieddipping
stationsunderconditionsenumeratedaboveThechemi
calanalysisofthericewatersamplesastakenSeptember
21952aregiveninFigure2alongwithlarvalcountsoil
seriessourceofirrigationwatersupplyandmeansurface
watertemperaturesPlanktoncountsordensityoforgan
ismsateachstudyareaaregiveninFigure3alongwith
larvalcountsandkeyriceculturalinformationThefind
ingsoftheadultmosquitosurveywillberelatedbyan
othermemberofourstaffatthisconferenceofthe
CaliforniaMosquitoControlAssociation

Theconclusionsreachedbythisbriefsurveyindicate
thefollowingfindings

1Thatapproximately18percentofricefieldmos
quitolarvaeareproducedunderconditionswhere
thereisanormaloraveragecirculationofriceirri
gationwaterinthericegrowingareas

2Some32percentofmosquitolarvaeareproduced
inslowcirculatingornearlypondedriceirrigation
water

3That50percentofmosquitolarvaeareproducedin
adjacentdeadseepagewaterorstagnantricewater
drains

4Intotalover80percentofmosquitolarvaearepro
ducedinandaroundricefieldsunderconditionsthat
canbecorrectedbygoodriceculturalpracticesIn
otherwordspondeddeadendricegrowingareas
alongwithexcessseepagewaterandstagnantweed
infesteddrainsshouldbeeliminatednotonlyasa



AdjacentSeeps Drains

NoncirculatingRiceWater

RiceFieldMosquitoEcologyProject

Location

WylieStation1
WylieStation2
WylieStation3
LenahanStation1
LenahanStation2
LenahanStation3
LlanoSecoStation1
LlanoSecoStation112
LlanoSectStation3

Totals

Percentages

AverageCirculating
RiceWater

Anopheline Culicine

DIPPINGSTATIONRECORD

Total AnophelineCulicine

20 16 36 119 139
11 2 13 10 1
38 40 78 65 60
16 4 20 12 0
10 21 31 14 4

106 89 195 122 95
29 9 38 48 55

8 10 18 14 13
22 0 22 33 1

260 191 451 437 388

58 42 18 53 47

Basedonbiweeklydippingof30dipsperStationsoratotalof360dipsperStationand3240dipsfor9Stationsconducted
overaperiodof6weeksfromAug11throughSept221952

RiceFieldMosquitoEcologyProject

RICEWATERANALYSISLARVALCOUNTSOILSANDWATERSUPPLY

Station

Wylie1A 77 16

GenevraClay
SactoRiver

WaterGCID
1B 70 40

2A 71 2
3A 73 1

Lenahan1A 74 5

WillowsClaywithmoderate
Recirculated
SactoRiver

WaterCDID
LlanoSeco1A 69 30

StocktonClay
SactoRiver
ButteCrk

WaterPPID

Station

Wylie1A 302

Wylie1B 2713
Lenahan1A 1400

LlanoSeco1A 514

HardnessAlkalinity Nitrates
pH Turbidity CaCO CaCO3 ChloridesSulfates NoN

ppm ppm ppm ppm ppm ppm

420 500 21 12 11

685 1000 200
450 560 27
790 1130 128

1110 1410 329

tostrongWhiteAlkali

615 770 24

34 04
48 00
14 01

269 05

86 00 150 130 38

RiceFieldMosquitoEcologyProject

PLANKTONANDMOSQUITOLARVALCOUNTS
INRELATIONTORICECULTURE

Plankton LarvalCount
Count 120Dips

PerCCAnophelineCulicine Total

20 16
119 139

16 4

29 9

36

278
20
38

Total AnophelineCulicine Total

278 24 141 165
1 40 30 70

125 0 108 108
12 4 0 4
18 0 0 0

217 167 181 348
103 88 257 345
27 72 84 156
34 51 43 94

825 446 844 1290

32 35 65 50

Iron LarvalCount Mean
TotalSoluble 120Dips Water
ppm ppm Total Temp

050 010 36 680F

190 030 278
30 005 13
04 003 78
125 004 20

724F
710F
720F
740F

720F

Mean RiceProduction Fertilizer Densityof
Water PoundsPerAc AmSulphate RiceWeeds

Temperature StudyPlot PoundsPerAcScale110

680F
724F
740F
720F

1000

500
2500
7000

60
60

40
80

8

10
6

4



mosquitocontrolmeasurebutalsotoimprovethe
conservationofirrigationwatersandincreaserice
production

5Meanwatersurfacetemperaturesofacontinuous
natureabove70Fappeartobecongenialtothe
productionoflarvaeinricewater

6Asanobservationalinferencewithoutdetailedsup
portingdatadippingstationsofdenseweedinfesta
tionstendtoproducethemostricefieldmosquito
larvae

7Chemicalanalysisofricewatersampleshasnotas
yetyieldedanytrendthatisofsignificancetothe
rateoflarvalproduction

8Thehighplanktoncountsfromthesamplestaken
duringthisstudysuggestapossiblerelationshipwith
highlarvalproductionAmoreintensesurveymust
beundertakeninthefuturetosustainthispoint
morefully

VicePresidentPetersWewillnowhavethereportof
theNominatingCommittee

MrROLLANDHENDERSONPresident
CaliforniaMosquitoControlAssociation
467SouthLarkinStreet
TulareCalifornia
DearSir

TheNominatingCommitteeoftheCaliforniaMosquito
ControlAssociationhavingmetatModestoCalifornia
onDecember121952herebymakesthefollowingnomi
nationsforofficersoftheAssociationtobeelectedatthe
1953AnnualMeeting

President
VicePresident

SecretaryTreasurer
TrusteeDirector

ROBERTHPETERS
CDONALDGRANT

GEDWINWASHBURN
ROYLHOLMES

Respectfullysubmitted
TMSPERBECK
TGRALEY

EASMITH
ECROBINSON

HAROLDFGRAYChairman

MrGrayImovethatthereportoftheNominating
CommitteebeacceptedandthattheSecretarycasta
unanimousballotforthenominees

Thismotionwassecondedandcarriedbyavoicevote
andtheballotcast

PresidentPetersThemembersofthefourregiousare
requestedtogettogetherduringthenoonhourelecttheir
RegionalDirectorsandreportatthisafternoonsmeeting

PRESIDENTSACCEPTANCEADDRESS
ROBERTHPETERS

AsincomingPresidentofourAssociationitoccursto
methatthisyearhasaparticularsignificanceAsyou
knowthisisourtwentyfirstConferenceanditmightbe
saidthatweasagrouphavecomeofage

Eachofuscanrecallthatgloriousyearofourlives
whenwewerestruckwiththerealizationthatbeing
twentyonemeantsuddenlygrowingupWeweresud
denlycognizantofthefactthatresponsibilitywasours
andthatindividuallyeachofuswasstandingatthepro
verbialcrossroadswheredecisionsofthefuturewereours

Whyindividuallywechosetheroadwhichtodayfinds
uscollectivelygatheredtodeterminenewwaysofreduc
ingthemosquitopopulationperhapsmightbereferred
toasquestionablejudgment
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Nonethelessitcancertainlybesaidthatneverbeforein
thehistoryofmosquitocontrolhavewefacedsuchadiffi
cultfutureinthisexpandingStateofoursNeedlesstosay
wehavehadproblemsofcontrolthrustuponusfaster
thanwehavebeenabletosolvethosewithwhichwebe

ganWateruseisconsistentwithprogressandtheout
lookforCaliforniacanbesummedupinnootherwords
thanfutureprogress

ConsequentlyourAssociationshouldplayaneven
strongerpartinunifyingourapproachestowardamore
satisfactorymosquitocontrolNewmethodsandtech
niquesmustbedevisedtokeeppacewiththeseever
increasingcontrolproblemswhichwefacePerhapsfun
damentalpoliciesshouldbedevisedbyourAssociationto
meetourcombinedresponsibilitiestherebyassuminga
positivepositiononmatersconcerningAgenciescollec
tively
Idonotbelieveanyofuswouldbychoiceconsiderany

otherformofmosquitocontrolthanthatbyourlocal
AgenciesTocontinueinthispatternIfirmlybelieveis
theprimefunctionofourAssociationAssuchthetime
hasarrivedtoobjectivelyanalyzeourpositioninthetotal
pictureandattempttobuildastillstrongerAssociation
forthefuturewhilerecognizingourobligationsandascer
tainingthatweareproceedinginthemosteffectiveway
toaccomplishourobjectives

Itwillbethepurposeandintentofyourincomingoffi
cerstofunctiontothebestinterestsoflocalmosquito
controlintheexpandingfutureofourState

FOURTHSESSION

THURSDAYAFTERNOONFEBRUARY121953
130PM

PresidentPetersIwillfirstannouncetheresultsthe
resultsoftheelectionofDirectorsfromthefourregions
Theyare

SacramentoValley GEORGEUMBERGER

SanJoaquinValley WDONALDMURRAY

BayArea HOWARDGREENFIELD

SouthernCalifornia NORMANEHMANN

AccordingtoregularprocedureunderourByLawsthe
immediatepastPresidentwouldserveasaDirectorHow
everourimmediatepastPresidentRollandHenderson
isnolongerinmosquitoabatementworkandwillnotbe
abletoserveasaDirectorThereforetheBoardofDirec
torsatitsnextmeetingwillfillthevacancy

Thefirstpartofthisafternoonsprogramwillbea
PanelDiscussiononCurrentTrendsinMosquitoAbate
mentTheModeratorwillbeEdgarASmith

MrSmithActuallytherearetwopaneldiscussions
thisafternoonbothdealingwiththesamegeneralsub
jectThesecondpanelwillbeanactualmeetingofthe
MercedCountyWaterConservationCommitteewehave
broughttoSacramentothechairmenofthevarioussub
committeeswhowillpresenttheirreportsfordiscussion
bytheentirecommitteeIbelievethatthiswillgiveyoua
betterinsightintohowourcommitteeoperatesthan
wouldreamsofwrittendescription

Bothpanelswillbeconcernedlargelywithwatersource
reductionandinthefirstpanelwehaveaskedHaroldF
GraytogiveanintroductiontothegeneralsubjectBut
beforehebeginsIwillpresenttheothermembersofthe
panelJackHKimballOrangeCountyGordonF
SmithKernTedGRaleyConsolidatedRobertH
PetersNorthernSanJoaquinandGeorgeUmberger
SacramentoYoloPleaserememberthatwearetocon
fineourremarksprimarilytomosquitosourcereduction



TEMPORARYCONTROLMETHODSVS

MOSQUITOSOURCEREDUCTION

ByHAROLDFARNSWORTHGRAY
EngineerManagerAlamedaCountyMosquito

AbatementDistrict

ANINTRODUCTIONTOAPANELDISCUSSION

CURRENTTRENDSINMOSQUITO
ABATEMENT

Amongthisworldsmostunpleasantandthoroughly
dislikedpersonsisthemanwhosaysItoldyousoThe
factthathehasbeenrightonlymakeshimthemoreirri
tatingtothosewhohavenotbelievedhisprognostications
andhavebeenprovedbyhimtobewrongThereforethe
Chairmanofthisdiscussionhasplacedmeintheposition
ofpossiblylosingwhateverpopularityImayhavehadin
thisgroupbyaskingmetopresentanintroductiontothis
discussiononCurrentTrendsinMosquitoAbatement
DuringthepastfortytwoyearsandBillyHermsbefore
mewehavebeentellingyouthatthemostlogical
effectiveandeconomicalmethodsbywhichmosquito
prevalencecanbereducedtothelowestpracticablemini
muminCaliforniaare1toeliminateorreducetheex
tentofwaterinwhichmosquitoesdevelop2where
thisisnotpracticableusemethodswhichmakeirreduc
iblewatersrelativelyunattractivetomosquitoes3use
biologicalmethodssuchaspredatoryfishGambusia
etcwheretheyareapplicableand4useappropriate
larvicideswherenecessarytomopupsuchlarvaeas
cannotbecontrolledbythesemethodsWecertainly
neversuggestedthecommunitywideuseofadulticides
priortotheadventofDDTandin1949Presidential
AddressAmericanMosquitoControlAssociationIla
belledtheuseofadulticidesasanadvertisementoffail
uretoabatethemosquitoes

Alsointhat1949PresidentialAddressProceedings
page38IstatedOverthepastfortyormoreyearsboth
experienceandlogichaveindicatedthatthebasicfunc
tionofmosquitocontrolistoeliminateorminimizethe
productionofmosquitoesAllsuccessfulpracticeinthis
fieldintemperateclimatesandcivilizedareashasbeen
basedonthisconceptTheintroductionofnewinsecti
cidesofgreatertoxicityaslarvicidesoradulticideshasnot
changedthisbasicpostulateofmosquitocontrol

WellwhathappenedNothingNoonepaidanyat
tentionYouwereallbemusedinthephantasmagoriaof
DDTwonderfulstuffJustsprayitallovertheland
scapeandtheskeetersdisappearlikemagicButalong
towardtheendof1949doubtsbegantoappearinsome
quartersDDTdidntalwayswork100Theuglyspec
terofresistancebegantoraiseitsheadBygoodfortune
theProgramChairmanofthe1950meetinggavemean
otheropportunitytotalkandIfiredtheotherbarrelsoto
speakinmyWhichWayNow talkThistimemostof

youlistenedandbegantobelievethatperhapstherewas
somethingvalidintheoldfashionedideasAndsomeof
youhavebeguntodosomethingaboutitnotonlybytalk
ingaboutithereinourmeetingsbutpracticallyoutinthe
fieldwheretheproblemsareYouperhapshavebeenask
ingyourselvesthequestionWhyproducethemwholesale
andthentrytokillthemretail Sillyideawhenyoulook
atitisntit

Therearecertainconceptsofmosquitooperationsfor
thebenefitofthepublicwhichweoughttoexamineasa
preliminarytothispaneldiscussionThesearetheideas
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respectivelyofcontrolabatementanderadicationIshall
notatempttogointoasemanticdissertationastothe
exactdictionaryconnotationofeachtermfornoone
thatIknowusesthesetermsconsistentlyasmutuallyex
clusivecategoriesofideasInNewJerseythetermexter
minationisusebutthatiswishfulthinkingnotan
accomplishedfactHereinCaliforniawetermourselves
mosquitoabatementdistrictsandinotherareascon
trolprojectsarespokenofWealsousethetermcon
trolsomewhatinterchangeablywithabatementItwill
probablybeverydifficultorimpossibletopineveryone
downtoapreciseandcircumscribeduseofthesevarious
termsandcertainlyIshallnotattempttheimpossible
butwecansetuptheseveralconceptsofouroperations
sothattheycanbedelineatedwithreasonableclarity

LetusthenbeginwiththeideaofcontrolThismay
bemostclearlyunderstoodperhapsinthefieldofmalaria
controlwherewehaveknownformanyyearsthatthere
isafairlydefinitethoughvariablenumberoffemale
Anophelesvectorspercapitaofhumansnecessaryto
maintainacontinuousorendemicmalariainaregion
IftherelativenumbersofAnophelesvectorspercapitaof
humansinthatareaiskeptwellbelowthatcriticalnum
bermalariawilltendtodieoutinthatareaandwesay
thatwehavecontrolledtheAnophelesandeliminated
eventuallythemalaria

Asomewhatsimilarsituationoccurswithrelationto
urbanyellowfeverItisamatterofobservationthatifwe
cankeepthenumbersofAedesaegyptibelowapointat
whichlarvaearefoundonlessthanfivepercentofthe
premisesinaregionyellowfevercasesareunlikelytoap
pearandwillnotbecomeepidemic

Butwithinfectiousvirusencephalitiswehavenosuch
populationvectorrelationshiporindexandwedonot
knowhowfewCulextarsalisfemalespercapitaofpopula
tionwemusthavetopreventtheepidemicspreadoreven
thesporadictransmissionoftheencephalidites

Atanyrateexperiencehasshownusthatwecancon
trolsomemosquitotransmitteddiseasesbymethodswhich
willleaveappreciablenumbersofmosquitoesinanarea
andthesenumbersmayevenbehighenoughtobesome
whatofanuisance

Withpestmosquitoesthesituationissomewhatdif
ferentHereweusuallyspeakofabatementratherthan
controlandiftheabatementisnotfairlycloseto100
thecustomersusuallycomplainloudlyandarenotin
clinedtoacceptexcusesIfafarmeroranindustrialistor
businessmanorhousewifeispayingtaxestogetridof
mosquitoesheorsheexpectstohavenomosquitoesper
iodThisispartlyourfaultbecauseattimesincertain
areaswehaveachievedpractically100controlandthe
taxpayersexpectthatasstandardperformance

ThenthereisathirdideathatoferadicationAsarule
thisconcepthasbeenappliedonlyinrelativelylimited
areasandinrelationtoasinglespeciesofmosquitoesYou
areallfamiliarwiththepracticalextirpationofAnoph
elesgambiaeinnorthernBrazilandintheNilevalleyand
withtheextirpationofAedesaegyptiinmanySouth
AmericanandCentralAmericancitiesWehaveevidence
thatAedessquamigerhasbeenextirpatedfromconsider
ableareasofsaltmarshintheSanFranciscoBayareaand
itwouldbeentirelypossibletoexterminatethisspeciesin
thisregionbywellexecutedmeasureswithinafewmore
years

Butintemperateclimatesweseldomhearanyonesug
gesttheideaofextirpationofasinglespeciesofmosquito



andcertainlynoonehassuggestedthatextirpationofall
speciesofmosquitoesinaregioniseconomicallyprac
ticableButfantasticastheideamayappearatpresentI
believethatsomeofyoumaybeablesomedaytocome
closetothisideaeveninthecentralvalleyofCalifornia

IwontbeherethenbutwhenthattimecomesIhope
youwillrememberthatIsuggesteditasamarktoshoot
at

Ishallnotsaymuchaboutthatwhichwetermnatur
alisticcontrolnotbecauseIdonotconsidertheidea
valuablebutsimplybecausewehavenotbeenabletoget
youtogiveittheseriousconsiderationitdeservesThe
ideaisverysimplemerelychangetheecologyofamos
quitosourceinsomerelativelyminorwaysoastomakeit
unsuitabletotheproductionofaparticularspeciesof
mosquitoOnsaltmarshesbyalternatefloodingdraining
anddryingwehavebeenabletofreelargeareasfrom
AedesproductionIhavehopesthatsomedayyouwill
findouthowtochangetheecologyofricefieldsbysome
simpleproceduresothatAnophelesfreeborniandCulex
tarsaliswillnotdevelopthereinsignificantnumbersifat
allEvenirrigatedpasturesmaybesubjecttosomeecolo
gicalchangewhichwillmateriallyreduceorevenelimi
nateAedesnigromaculisbutyouwillhavetochangethe
basicconceptsofyourthinkinginordertofindouthowto
dothis

Experienceinthepastfewyearshasshownusthatthe
mosquitoprobleminCaliforniaisenormousandincreas
inginextentandintensityYearsagowhenBillyHerms
startedconditionsweremuchsimplerandgoodcontrol
wasachievedrelativelyeasilybytheapplicationofa
littlebrainsweatandalotofmuscleandwithlittle
equipmentTodayyouhavelotsofequipmentasasubsti
tuteformuscleHowaboutsomemorebrainsweat

Mostofyouareagainbecomingconvincedthatsource
reductionistheonlypossibleanswertothepresentprob
leminCaliforniaButsourcereductiondoesnotneces

sarilyimplydrainageorreductioninuseofirrigation
waterortheuseoflarvicidesThesemethodswillbeuse
fulinvariousdegreesbutwhynotseewhatcanbedone
tomakeecologicalchangeseitherinadditiontodrainage
restrictionofwateruseandlarvicidingorasaneffective
substituteinsomesituations

Finallyletusnotbetooimpatientforrapidspectacu
larresultsLongexperiencehasshownmethatthesteady
continuousapplicationofevenmodesteffortintheright
directionwillinthelongrunproducegoodresultsinmos
quitoreductionButwhatdowemeanbyintheright
direction Arewegoingtoputmostofoureffortsinto
mosquitosourcereductionorarewegoingtocontinue
withmajoreffortontemporarymeasuresoflarviciding
andadulticidingWhichinthelongrunisbestforthe
taxpayerswhopayformosquitoabatementIhopethat
thepaneldiscussionwhichfollowswillshedsomebright
lightonthisimportantquestion

MrSmithThankyouHaroldYouwillnoticeonthe
programthatweintendtodiscusscurrenttrendsrelating
tosourcereductionunderfourmainheadings

1TheScopeofEducation

2InterAgencyCooperation

3FinancialAid

4ThePlaceofLawEnforcement

WewilltakeupeducationalmeasuresfirstandIwill
askGeorgeUmbergertoleadoff
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MrUmbergerOneofthemostimportantphasesof
ourworkistheeducationofthepublicThesmallmos
quitosourcesaroundthehomeorindustrialplantcon
tributemosquitoesthatwedontfindevenwiththe
normaldegreeofcontrolandtheselittlespotshavebeen
puttingoffafewmosquitoesthatmakeourworkinsome
caseslookineffectiveInourpublicrelationsandeduca
tionwearetryingtopointoutthedesirabilityofthepeo
plethemselveseliminatingthesemanymosquitosources
aroundtheirhomeTheeducationofthepeopleathome
automaticallycarriesusonuptothesmallbusinessman
andtothelargeroperatorWemustapproachthemfora
correction ifwehaveworkedonindividualswehave

abasisofunderstandingtocarryourdiscussionsalong
andtoreachaquickersolutionSothattomeisoneof
themostimportantandbasicreasonsforeducationofthe
publicinsourcereduction

MrSmithDoanyoftheothermembersofthepanel
agreethatthatisoneofourprincipalfunctionsasamos
quitoabatementdistricttoeducatethepublictohelp
themselvestotakecareoftheproblemWhataboutthe
restofthepanelmembersAnyonewanttocontribute

MrGrayWetakethepositionthattheDivisionFore
manandOperatorscontinuouslymustdoeducational
workaswellascorrectiveworkWemakeuseofpam
phletsyesButthedirectcontactoftheindividualem
ployeeofthedistrictwiththepeoplehemeetsisalways
theopportunityforanexplanationofhoweachindividual
cantakecareofhisownproblem

MrSmithWewillgetintothemeansofeducationin
justaminuteLetsstayonthemoregeneralsubjectI
didnthearanyonedisagreeItakeitthenthatweare
fairlywellagreedthateducationofthepublictohelp
themtotakecareoftheirproblemisaprincipleaimIll
throwthisquestionthenfirstatTedRaleyWhatwould
yousayoutofyourtotalbudgetisspentoneducation

MrRaleyInthepastIwouldsayabout2But
probablyunderournewpatternabout7or8ofour
totalbudgetwillgointopubliceducation

MrSmithJackwhatwouldyousayonyours
MrKimballWehavenoevaluationOurapproachto

educationisonalongtermbasis
MrSmithGordoncouldyougiveanyestimate
MrGordonSmithIthinkthatisadebatablequestion

Areyougoingtoestimatejustonthebasisofwhatyou
budgetforeducationorareyougoingtodothatonthe
timeoftheindividualoperators

MrSmithNojustonwhatisbudgetedWewillget
intothatotherinjustamomentSupposewegetintowhat
thedifferentmeansofeducationareandlookatitfrom

thatpoint
MrGrayInourdistricteachyearintheannualre

portweputinanactualaccountingofhowmuchwe
spendoneducationalworkIdontrememberwhatitwas
for1952butitisverycloseto5Thisdoesnotaccount
fortheindividualtimespentinthefield

MrUmbergerIhavehereourannualreportforthis
yearIwasjustcheckingtoseewhatwasexpendedlast
yearitis1300Ibelievethatundereducationoneofthe
verydesirablethingsamosquitoabatementdistrictcando
istomakeanannualreportwhichcanbegiventothe
publicItisonethingtohavecannednewsthatyougive
thenewspaperbutanannualreportevenminimalwith
afinancialstatementandatotaloftheworkthatwas

doneplusanarrativeofinterestingeventsandwhat
workisdoneduringthewintermonthsisvaluableEv



erybodysaystoamosquitomanWhatdoyoudointhe
winterwhentherearenomosquitoes Thisreporttells
thatstoryItcostoverathousanddollarsbutwehave
suchdemandforitevenrequestsfromEuropeSouth
AmericaandasfarawayasAustraliathatourBoard
thoughtitwasagoodinvestmentforourpeopleandit
mightinsomedegreehelpmosquitocontrolinallCali
fornia

MrSmithLetsgoontothetypesofeducationthat
arebeingusedandcanbeusedinmosquitoworkGordon
wouldyoudiscusstheprinciplemethodsthatyoufeelare
ofmostvalue

MrGordonSmithIthinkthatallmethodsarevalu
ablebutIbelievewearetendingtoemphasizemoreand
moreindividualcontactsPeoplewillreadanewspaper
butmaybeitwontsinkinSometimestheywillgetaspe
cialreportitdependsonhowinterestedtheyareinthe
subjectmatterjusthowmuchthatsinksinAbusiness
manwillgotoaserviceclubandsomeofthemwilllisten
toatalkandsomeofthemwillbethinkingaboutthecon
ferencetheyhavethatafternooninvolving15000or
somethingButwhenyoufindtheproblemandtakethe
personwhoiscausingitandpointitouttohimandex
plainwhythenyouhaveshowedsomebodyexactlywhat
isgoingonIftheyarereallyinterestedtheywillpassit
alongtotheirfriendsandIthinkthattypeofdirectin
formationisextremelyimportantinourworkHowwell
itisdonedependsonhowwellyourmenaretrainedin
explainingandcontactingthepeople

MrSmithJackwouldyoudiscussfurthersomeofthe
methodsthatyouareusing

MrKimballWehavelinedtheminfivedifferentap
proachesthatIhavelistedhereThefirstoneiswhatwe
considerthemostimportantLikeGordonweconsider
theindividualapproachworthyofmostofourtimeThe
individualwerefertoisthatindividualwhoiscreating
themostmosquitobreedingproblemsinourareaThe
oneswhowewishtomakecorrectionsaretheoneswe
wanttospendourtimeonandexplaintothemtherea
sonsformakingtheimprovementswerecommendThe
secondmostimportantiseducationofthevariousother
localagenciesinthecountyinvolvedinsomewayorother
inworkthateffectsourprogramWehaveasocalled
agriculturalroundtableinthecountyatwhichvarious
agencieswhoareconcernedwithagriculturegettogether
onceamonthTheseagenciesareFloodControltheRoad
DepartmenttheFarmAdvisorsofficetheHealthDe
partmentthedairymenetcBymeetingwiththemonce
amonthonaroundtablediscussionofwhatourprogram
istheyarebecomingacquaintedwithourprogramand
seeingwherepartsoftheirprogramcanbeofassistanceto
usandvisaversaThethirdandfourthareimportanton
alongtermbasisThethirdiseducationthroughthe
schoolsespeciallythegrammarschoolsaboutthefourth
andfifthgradelevelwheretheyarejustgettingtheirin
troductionintoscienceandmetamorphasisofthevarious
insectsOurmosquitopictureandalifecycleofamos
quitoisanexcellentdemonstrationtothemintheir
classesandtheirteacherswelcomeitWedontpushthat
wetakeitonarequestbasisTheschoolsalsogoupinto
thehighschoollevelwiththeagriculturalprogramwhere
theyarestudyingtobefarmersandtheyhaveworkedup
aprogramofonceayearexposingthosestudentstothe
problemsofmosquitoabatementintheiragricultural
drainageandirrigationpracticesThefourthgroupis
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theserviceclubsThesearetakenonrequestandacertain
numberineachclubarealwayssurprisedtohearofthe
programthatisgoingonThisgivesanotheroutlettoex
plaintheprogramtoourpeopleThefifthandinour
opiniontheleastimportantapproachisthroughthe
newspapersandradiotalksWebelieveinsavingthese
outletsforseasonalchangesinconditionsratherthanfor
daytodayprogressreportsforoccasionswhenyouwould
wanttogetaparticularmessageacrossTheyyouwillget
theattentionyouwouldnothaveiftheworkwascontinu
ouslybeforethepeopleinthesemediaTheseareourfive
approachestoeducationinonecounty

MrRaleyIshouldexplainwhyourpubliceducation
budgethasincreasedsogreatlyMyBoardofTrusteeshas
givenmepermissiontohirefourmentocarryonpublic
educationalongtheindividualapproachpatternIbe
lieveourDistrictisthefirstonetodeveloptheideaand
practiceofthetroubleshooterFranklythatsapoor
designationtouseespeciallyinsigninglettersandifyou
haveabettertermIwouldcertainlyliketohearit

Wearebudgettingthesalariesandfieldexpensesof
thesemenasapartofourpubliceducationprogram
Theiroperationsaredirectedmainlyatsourcereduction
througheducationalmethodsonanindividualbasis
Evenintheshorttimewehavehadthisprogramwehave
goodevidencethatoveraperiodofyearsthesemenare
goingtodefinitelypaytheirwayinsourcereduction

MrRHPetersIstronglysupporttheideaoftheidea
oftheindividualapproachEveryoneofusisorshouldbe
asalesmanofmosquitocontrolandthethingthatwe
shouldsellthemostistheideaofsourcereductionasthe

basicprincipleofmosquitocontrolWeoughttokeepour
personneltrainedinandappreciativeofthismethodof
approachIwilladmitthatsomepersonscandoabetter
jobofindividualcontactthanotherscanbutbytraining
wecanobtainasoundpositiveimpressiontobeleftonthe
individualratherthananegativeimpressionleftbyan
incompletelyinformedemployee

MrGrayOneoftheimportantfactswhichweappear
tooverlookisthatourpopulationisnotstaticandthere
isatremendousinfluxofnewpeopleeachyearinCalifor
niaThesepeopleknownothingaboutmosquitoprob
lemstheydontevenknowyouhaveamosquitoabate
mentdistrictPerhapstheoldtimersdobutnotthe
newcomersIamalmostashamedtoadmitthenumberof
timesinayearouroffiiceiscalledbypeoplewhosaythey
havebeenbotheredbymosquitoesforseveraldaysor
evenweeksandwhenweaskthemwhytheydidntcall
ussoonertheywillreplythatuntilthentheydidnotknow
therewasanabatementdistrictinthecounty

AnothergroupthatIthinkyoushouldbearinmindin
yourpubliceducationprogramforsourcereductionis
yourpublicofficialsofallkindsincludingyourcounty
grandjuriesWepayparticularattentiontothemasthey
canhelporhinderusinmanywaysIthinkEdSmithhas
doneaveryfinejobingettingmanygroupstogetherin
hiscountyeventhoughhedoesnthavefullsupportfrom
hisratherdifficultBoardofSupervisors

MrUmbergerIunderstandwearetohaveatelevi
sionbroadcaststationinFresnoverysoonIamquite
interestedinthepossibilitiesofthatstationHasanyone
hereusedtelevisionyet

MrSmithAsfarasIknowtheonlyonewhohasbeen
ontelevisionisTedAaronsofAlamedaCountyonthe
ScienceinActionshowMyinformationisthatthe
Fresnostationwillbeinoperationinabouttwomonths
andastationatSacramentoshortlythereafter



MrKimballAboutayearagoLosAngeleshadatele
visionprogramonmosquitocontrolinwhichmosquito
fiishweretheprincipalactors

MrGrayAttheAmericanMosquitoControlAssocia
tionmeetingatSaltLakeCitylastyearthelocalstation
putonatelevisionshowonmosquitocontrolwithDr
FredBishoppandDrDonRees

MrSmithWehadbettersumupthesubjectofedu
cationbeforewegoonWeareallagreedthatthefiirst
lineofattackintheeducationalprogramisthateachindi
vidualemployeeoutinthefieldmeetingthepubliccon
stantlyhasthebestopportunitytopresentthefactsabout
mosquitolifetothepublicandsoenlisttheirhelptore
ducemosquitosourcesButatthesametimeallthese
othermethodswhichareopentousshouldbeuitlizedIn
ourowncaseeveryyearindiscussingourbudgetwehave
saidEducationinthelongrangeisourbestbetandthe
thingthatisreallygoingtodousthemostgoodbutwe
gaveitlipservicebecausewhenitcamedowntoprepar
ingthefinalbudgetthatwasoneofthefirstthings
knockedoutIthinkthatitdeservesmoreimportance
andthatisonereasonIstartedthediscussiononthatline

Thepercentagethatwementionedisreallyafractionof
whatwespendoneducationbecausethereissomuch
otherthatiseducationthatistakencareofinournormal

operationsLetusgoontothenextsectiononDistrict
andInterAgencyCooperationforsourcereduction
Georgewouldyoustartonthat

MrUmbergerIfeelthatthisistremendouslyimpor
tantanditisgoingtobemoreimportantbecauseinthe
meetingswearehavingweareaskingtheparticipationof
theseotheragenciestheCentralValleyProjectforexam
pleandIbelievethatwearegoingtohavetobecareful
inourapproachandinourrelationshipwiththemInmy
ownexperienceafterthejobisdoneitisimportanttogo
backtothemtoseeiftheybelievewhatwasdonewasthe
rightthingandthejobistakencareofWhatistheother
personsviewpointItissomewhatlikesellinganauto
mobileisntitItsnotthefirstsalebutacontinuedre

lationship
MrSmithWecantexpectcooperationwithoutgiv

ingcooperationThepanelrightafterthisoneisgoingto
bespecificallyoninteragencycooperationsoIwould
liketospendourtimerightnowonthematterofcoopera
tiononthepartoftheDistrictwiththefarmerswhohave
theproblemsHowcanthemosquitoabatementdistricts
helpsolvesomeofthesewaterproblemsthatthefarmers
haveIwillcallfirstonBobPeterstoexplainjustwhathe
hasbeendoinginthatdirectioninLodi

MrRHPetersOurprogramintheNorthernSan
JoaquinCountyDistricthasbeenonewherewehave
actuallydonethejobWefeelthatithasbeenextremely
successfulbecausetheresultshavejustifiedtheendthe
participationhasbeenverysatisfactoryandbestofall
whenthejobisdoneitisreasonablytooursatisfaction
OurDistrictownstwolargetractorswhichwehaveused
toadvantageinvariouswaysOurinitialprogramwas
begunforthepurposeofclearingriverbottomlandsand
itwasdoneonacooperativebasiswherebythetaxpayers
werenotchargedbutitwaspaidforbythepartywho
ownedthelandandwhowasgoingtoputthelandto
someusefulpurposeTheprojecthasextendedintomini
mizationorsourcereductionofwaterinindustrialsitua

tionssuchaswineriesandcanneriesandithasdefinitely
givenusaverysatisfactorypositionincuttingdownthe
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actualcostofcontrolwithinourdistrictWeareheartily
infavorofthiscooperativemethodofsourcereduction

MrSmithThereareseveralwaysinwhichamosquito
districtcanhelpsolvetheproblemofstandingwaterei
therasBobhassuggestedofferingtodothejobatcost
andthatalsoisthewayourowndistrictishandlingitor
bybeinginapositiontoadviseastohowthatcanbedone
orinsomecasesbypartialcontributionofthecostofthe
jobNowIthinkthatwecanthrowwallthosesuggestions
outforgeneraldiscussion

MrAaronsOnthisinteragencydiscussionIwanted
tointerjectonecommentWehaveahabitinourcounty
ofvisitingwithourSupervisorsIwouldliketoimpress
uponthegrouptheworthwhileresultsthatwillcomefrom
thatpracticeWehavetalkedabouttheseothergroups
thatweareinterestedinhavingcooperationwithbut
youwillbenefittremendouslyifyouwillgetinthehabit
oftalkingwithyourSupervisors

MrGrayImightmodifythatTedIneverbotherthe
BoardofSupervisorsasaBoardofSupervisorsbutIsure
seethemasindividualsatlunchoratlodgeorsomething
ofthatkind

MrSmithArethereanyfurthercommentsonthis
Letsgetintothismatteroffinancialaidbyputtingupa
portionofthecostoftheprojectorrentingtheequipment
atcost

AMemberInourDistrictwedosomesourcereduction
workonasharethecostbasisfortwoormorereasons

Oneofthemiswhereitisahardshipcasethefarmer
doesnthavetoomuchmoneyandhesayshecantafford
tohireadraglineWecandoitatcosttothefarmerless
expensivelythanhecanhireitdoneandhecanusually
payatleastapartofthecostFrequentlyhecanpayitall
Secondlywhenwedoitourselvesthejobisdesignedfor
mosquitocontrolaswellastohelpthefarmerIfwedoit
thedrainiscutwithsquaresidesandproperlydesignedto
getthemaximumbenefitformosquitocontrolpurposes
Allofourworkisdoneonacostbasiswechargethe
farmerbythehourfortheequipmentWhenwegetthe
joblinedupandthefarmeragreestoitheisgivenanesti
mateWeguaranteenottogoovertheestimateoccasion
allyitdoescostusalittlebitbutitisdesignedtobedone
onacostbasisforthefarmer

MrSmithIwouldliketodiscussourownoperationin
thatrespectjustbrieflyBeforewepurchasedthedragline
wewereparticipatingfinanciallybyputtingupapercent
ageofthecostofadrainageprojectwhenitcouldbe
shownbyourdistrictrecordsthatitwouldreduceamos
quitoproblemThatwasaverysuccessfulprogramWe
accomplishedanumberofdrainageprogramswhich
wouldnototherwisehavebeendoneWehadcooperation
onanumberofthesejobswithotherorganizationssuch
astheSoilConservationDistricttheIrrigationDistrict
ortheRoadDepartmentSincewepurchasedthedrag
linewedonotengageinthattypeofsubsidyWedorent
thedraglineoutatcosttosolveaprobleminvolvingmos
quitoreductionInagoodmanycaseswehavemetwith
uptoasmanyastwentyortwentyfivefarmerstodiscuss
thebestmethodofsolvingadrainageproblemWehave
ourattorneypresentatthemeetingsandweprovidethem
withlegalservicesnecessaryinobtainingrightsofway
andgrantingeachothertherightsofwayWehavepro
videdanengineeringserviceeitherdoingitourselvesor
providingsomebodytodoitforthemWehavegiven
themtheuseoftheequipmentatcostWhenwefirstpur
chasedourdraglinetherewassomequestionasto



whetherwecouldkeepitbusyWehavehaditoverayear
nowandtherehasntbeenasingleworkingdaywhenthe
weatherwasnottoobadwhenthatdraglinewasnot
workingandforthelastyearwehavehadaboutsix
monthsworklinedupforthedraglinesotheredoesnt
seemanydoubtastothedemandforitsserviceindrain
agejobswhicharehelpingustoreducemosquitoprob
lems

Nowjumpingbackforjustamomenttointeragency
cooperationIdliketorelateoneincidentwherewecer
tainlyhavegottenexcellentcooperationtosolveaprob
lemOurBoardofSupervisorsforsometimehasbeenpur
suingthepolicyofdiscouragingthefloodingofcounty
roadsbyfarmersInoneparticularcasenotfarfromthe
CityofMercedtherewereaboutfivefarmerswhohada
drainwhichdidntgoanyplaceexceptupagainstthe
countyroadTheRoadCommissionerandtheDistrictAt
torneynotifiedthemthatthatmustceaseTheyinvited
themtoameetingattheCourtHousewiththeDistrict
Attorneyandlaiddownthelawtothemaboutwhatwould
happeniftheydidntsolvetheirowndrainageproblem
andwewerepresenttoproposetothemthemethodofdo
ingsoattheleastcosttothemTheydidnthesitatefora
minutetheyagreedtodothejobrightthenanditwas
accomplishedandtheroadhasntbeenfloodedsince
Thatwascertainlyamatterofexcellentcoordinationand
cooperationbetweenagenciesDowehavefurthercom
mentsnowonthismattersoffinancialaidanduseof

equipmentHarolddoyouhaveanythingtosayabout
youroperations

MrGrayOurprogramonthesurfaceisentirelyillogi
calandopportunisticInpracticeitworksoutandwe
haveusuallyreceivedbackfromthelandownersmorein
thewayofcooperationandprojectsformosquitoabate
mentthanwehaveputinourselvesWegoontheidea
thatwewilldoatleastpartoftheworkourselvesandthat
usuallystimulatesthelandownerintosomethingthatis
evenmoreexpensivethanifhehaddoneitforhisown
purposesWecooperatewithourFloodControlDistrict
andCountySurveyorsofficewhichrunstheroadsandI
thinkinvariablywegetmorebackfromtheseotheragen
ciesandindividualsthanwehaveputin

MrRaleyWehavetakenthepositionthattheonecre
atingthesourceshouldberesponsibleforitscorrection
WetestedourwingsinthebeginningofourDistricton
householdproblemsandhavebeenabletocarrythat
alongingoodorderOvertheyearswefinallyestablished
ourpositionwithindustryandnowhavethatingood
orderDuttothe1952epidemicwefeelthatweareina
goodpositioninrelationtoagricultureandalthoughour
programisrathernewitshowsverygoodpromiseandwe
haveeveryreasontofeelthatitwillworkjustassuccess
fullyastheotherphasesofouractivitiesWedohaveone
problemandthatisthefixingofresponsibilityandIcan
visualizethatitisgoingtotakeusperhapstwoyearsto
actuallyworkthatouttowherewecandeterminetherela
tiveresponsibilityfortheeliminationorreductionof
knownmosquitosourcesIntheValleyitisratherhard
toseparatenaturalandmanmadewatersbutIamthor
oughlyconvincedthatasweestablishourpositionwewill
beinamorefavorableworkingrelationthanwiththe
ideaofcontributionsIveneverhadanythingcutmy
throatsowideopenascontributingfinancialhelptoa
particularprojectbecauseIhadtheunfortunateexperi
enceofhavingeveryotherprojectintheDistrictwait
untilwewereabletogetaroundtofurnishfinancialhelp
tothatproblemIhadthatexperienceinMarysvilleand
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IthinkDickSperbecksufferedfromittoacertainde
greeSincethenIvetriednottobecomeinvolvedin
mutualcontributionprojectsOurpointofviewhas
workedinhouseholddrainsitworkedinindustryandwe
haveeveryreasontofeelthatitwillworkinagricultureIt
isamazinghowagriculturewillrespondaspeoplebegin
tounderstandyourproblemandhowitwillbenefitthem
intheprocess

MrSmithGeorgetherearetwothingsIdlikeyouto
commentonOneistheuseofrehabilitationprisonlabor
indrainageandtheotherisyourworkwithdrainage
districts

MrUmbergerOurmaincorrectiveorsourcereduc
tionworkinSacramentoCountyisdonewithroadcamp
prisonersLastyearwhenourencephalitispicturebegan
togetoutofhandwewentbeforetheBoardofSupervi
sorsexplainedourproblemandadvisedthemthatwejust
hadtohavehelpWehavetwolargeroadcampsinSacra
mentoCountyoneofthemhasaboutthreehundredmen
initandtheotherhasabouttwohundredandfiftyEvery
maninthosetworoadcampswasputoutdiggingditches
Wehadahundredandtwentyfiveofthemassignedto
ourDistrictdirectlyOneofthecostsofourpermanent
controlasfarasitshowsonourreportisbuyingtoolsand
bootsforthosemenWepaythemnosalarytheyareeach
givenafivecentpackofBullDurhamadaythatistheir
contributionfromusWorkinginthefieldtheygetathird
mealwhichtheCountypaysforThebalanceoftheroad
campprisonerswereassignedtotheCountyEngineer
Thosementookthevegetationoutofdrainageditches
alongtheroadsandinthespecialdrainagedistrictwhich
hasbeensetupintheCountyBetweenfourandfive
hundredmenworkingeverydayduringthemonthsof
lateJuneJulyAugustandSeptemberrightonthrough
thewinterhasbeenacontributingfactorinthesuccess
ofourlarvicidingprogramItisanillustrationofthede
velopmentofourinteragencycooperationandexploring
allpossiblesourcesofhelpWhenwestartedoutwiththe
thoughtofusingroadcampprisonerswedidntdream
thattheprogramwoulddevelopandtieinsofavorably
becauseinmanypeopleseyesandtheCountygovern
mentitwasntthemosquitoestheywereinterestedinas
muchasthedrainageWehaveaterrificdrainagesum
merdrainageInonearearightacrosstheriverwe
checkedlastyearandtherewerethirtytwonewswim
mingpoolsbeingconstructedinbackyardsThesegals
allhavetobeliketheJonesesiftheyhavetwoCadillacs
itistwonextdoorandiftheydigaswimmingpoolwhy
therehastobeaswimmingpooldugnextdoorandyou
canjustimaginetheswimmingpoolsthatexistinthat
ruralcommunitywiththirtyfiveorfortybeingcon
structedeachyearWhenthatwaterisreleasedwejust
haventthechannelstotakecareofitThewaterwasgo
ingalloverthecountryanditwasoneofthejobsofthese
mentodevelopchannelssothatwatercouldmoveon
downtoitsfinaldischargeintotheSacramentoorthe
AmericanRiver

MrRHPetersImightsayEdthattoacertainex
tentmaybemyfaithinhumannaturewasreducedsome
whatbyhavingcomefromthesanitationfieldIoften
wonderedhowmanycesspoolsorseptictankdrainsI
couldhaveabatedhadIbeenabletocarryashovelonmy
shoulderinsteadofalittlecardornoticebookBasedon
thatIthinkthatamorerapidandperhapsamoresatis
factoryresultcanbeobtainedbyDistrictparticipationin
someofthesemeasures
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MrGrayDontyouthinkthatwearegettingoutof
ourprovinceinasmuchasthereisanotheragencysetup
bylawwhichhastheresponsibilityDontyouthinkthat
thematterofopensepticdrainsshouldbereferredtothe
HealthDepartmentratherthantomakepolicemenout
ofouremployees

MrPetersWellIwasmerelygeneralizing
MrGrayHereisapointworthconsiderationIdont

believethatmosquitocontrolmenshouldbedoingpolite
workbecauseweloseoureffectivenessTheHealthDe

partmentshavetheresponsibilityofsewagedisposaland
weshouldobtaintheircooperationtogettheseopenseptic
drainstakencareof

MrPetersIthinkthereisnoquestionaboutthatThey
arebetterpreparedtodothejobbutImerelymadethe
pointthatbydoingthejobyourselfsometimesyoucanac
complishconsiderablymore

MrSmithWewillbegettingintoenforcementiniust
amomentbutletmecommentbrieflyIagreewithBob
thatwecansometimesdoalotmoreifwearewillingtodo
itourselvesbutImnotsurewhetherweshouldbewilling
Irecalllastsummerwehiredafewwomeninspectors
duringoperationCulextarsalistheywerehighlysuccess
fulTheprincipalreasonfortheexcellentcooperationwe
gotonthatinspectionprogramwasthepublicitythat
CulextarsaliswasgettingEverypreviousyearwhenwe
haverunaconcentratedsurveyofthedisposalunitsinthe
Countyweaveragedabout50cooperationthatis
about50ofthemwerewillingtogoalongwithuson
whatweaskedButlastsummeritwas90andIthink
thatthepublicrelationsandeducationprogramputon
lastsummeronCulextarsaliswasresponsibleHowever
therewasonecaseinwhichitdidntworkOneofour

womeninspectorsfoundaparticularlybadsituationand
indiscussingitwiththemanofthehousesuggestedthatit
wasinprettyterribleshapeinfactachildcouldfall
throughtherottingveryeasilyHesaidWellyoulook
likeabiggirlIfyouwantitdonewhydontyoudoit
yourself

InsummingthisupIthinkthatitisobviousfromthe
discussionthatwearetakingsomeadvantageofinter
agencycooperationPerhapssomeofthecommentshave
shownavenuesofapproachtosomeoftherestofyouthat
youhaventalreadytakenadvantageofIthinkthereis
alotmoretobedonealotofthingsthatcanhelpus
allAstohowwearegoingtosolvetheseindividualwater
problemsinthefieldwhetherwearegoingtodothework
ourselveswhetherwearegoingtoservestrictlyinanad
visorycapacitywhetherwearegoingtoputuppartof
themoneyorwhetherwearegoingtorentequipmentat
costofcoursethatalldependstoagreatextentonthe
localsituationbutallthoseavenuesareopenandIthink
thatwewillallbeexploringoneormoreoftheminthe
nearfuture

Thelastsubjectwehavefordiscussiononthispanelis
ThePlaceofLawEnforcementinanAbatementPro

gramThatIthinkcanbeveryinterestingandIthink
theplacetostartthatiswithHaroldGrayashehas
drawnupadetailedprocedureunderthevariousmethods
availablebylaw

MrGrayTheproblemoflawenforcementascon
trastedwithaservicefunctionisonethatwehavekicked

aboutinthesemeetingsforanumberofyearsWhathap
pensultimatelyisthatalthoughwestartoutwiththeidea
thatwearegoingtoservethepublicweeventuallycome

totheplacewherepatiencewearsalittlethinandthen
wedecidetoturntheproblemovertotheDistrictAt
torneyWhatweshouldturnovertotheDistrictAttorney
isamatterofpolicyPolicyshouldbedeterminedbythe
BoardofTrusteesratherthanbytheemployeesofthe
DistrictAsfarasIamconcernedpersonallyIwouldlike
toproceedfirstwiththemethodofpersuasionandeduca
tionthensecondlyyoumightsaysomewhatonthebasis
ofdemonstrationinwhichwedotheproblemworkour
selvesandasalastresortforthosepeoplewhoarestub
bornandrecalcitrantwewilljusthavetoapplythelaw
IwillgiveyouonelittledemonstrationofwhatImean
LastyearwehadaverybadoutbreakofCulexpipiens
rightintheverycenteralmostofOaklandinanaban
donedquarryThisabandonedquarryisnowbeingfilled
inIthadabigpondatthebottomoftheoldquarrypit
andwehaditstockedwithfishanditgaveusnotrouble
Whentheystartedtofillittheyfilledinwithrubbish
garbageandGodknowswhatinadditiontoearthThe
fishwerekilledandthenourtroublesbeganTheythrew
inalotofbrushandfloatingwoodandwehadasituation
inwhichtheproductionofCulexpipienswasgoingon
underneaththefloatingdebrisontopwhichtheinsecti
cidescouldnotpenetrateEvenwhentheyfilleditinlater
onwestillhadproblemsbecausetherewaswaterunder
thefillandthefillcrackedWecouldntgetanyresultsat
allSowesimplywenttotheDistrictAttorneyandnow
theburdenisonthepersonwhoishandlingthatfilland
heispracticallyunderindictmentwithunderstanding
thateitherhecontrolsthemosquitoesthereoritisa
matterbetweenhimandthejudgeIdontthinkthe
Judgeisgoingtobeverylenientunderthecircumstances
Withsomepeopleyouhavetohavethebigstickinthe
backgroundIpersonallywouldrathernothavetousethe
stickIthinkyougetbettergeneralpublicrelationsandI
thinkyougetbettercomplianceinthelongrunwithout
itbuttherearesomepeopleyouhavetouseitonWe
franklyaregettingdowntothepointinourDistrict
wherewearealittlemoreinclunedtousethelegalpro
cessbecauseaftertwentythreeyearswefeelthatweve
aboutreachedtheendofwhatwecandobypersuasion

MrSmithHowmanytimeshaveyouusedlegal
means

MrGrayOhsofaronlyaboutthreeorfourtimes
andthenonlyasfarasacitationbytheDistrictAttorney

MrSmithFourtimesintwentythreeyearsHaveany
oftheManagerssittinghereresortedtothelegalmethod
ofabatingamosquitonuisance

MrRaleyIncondemnationofarightofwaywehave
takenseveraltotheDistrictAttorneyOurscanhardlyyet
becalledusingthelawforsourcereductionWehaveused
thelawforrightofentryandinonecasewedidhavea
realreasonforcondemnationbutasyetwehaventhad
theexperienceofgoingtocourtonasourcereduction
problemItwontbelongthough

MrSmithGordonwouldyourelateyourinstances

GordonSmithWehaveneveractuallyhadtogoto
courtyetbutwehavehadoccasionswhenwehavegone
inandspokentotheDistrictAttorneyorhadtheCounty
CounselattendameetingoftheBoardofTrusteeswhena
recalcitrantindividualwasbroughtinWehavefound
thataletterfromtheDistrictAttorneyoracitationfrom
theDistrictAttorneysofficeorinoneinstanceatele
phonecallfromtheJusticeofthePeacewasquitesuffi
cienttogetthejobdoneWehavenevertakenanyoneto



courtyetLawenforcementisagoodplacetouseinter
agencycooperationwhereyoucangetitWehavea
workingagreementwiththeKernCountySanitationDe
partmentoncesspoolswheretheyhaveonoccasiontaken
thepeopleintocourtbecausetheyrefusedtocorrectthe
cesspoolproblemWefindthecesspoolsthroughourur
banoperatorswalkingtheyardsandwethenturnthat
workovertotheSanitationDepartmentforcorrection

MrPetersIthinkthattoacertainextenttheproper
useofthelawinourworkcanactuallybeeducationalI
hadonefarmerwhosaidhewouldthrowanybodyoffhis
placethathadtheideahehadmosquitoesonhisproperty
UnderthecircumstancesIhadaDeputySheriffgoout
withmeTheuseofthelaweducatedthismanthatwhat
Iwassayingtohimwasnotjustsomuchwindcoming
acrosshisfieldWehavehadnodifficultywithhimsince
thattimeThereareotherwaysthatthelawcanbeuti
lizedtoeducatecertainlyaproperlyarrangedandeduca
tionalsessionintheDistrictAttorneysofficeistheonly
wayyoucanopensomemensmindstoreason

MrGrayItismoreeffectivetohavetheDistrictAt
tornyecitehimtoappearandthusputhimtothetrouble
ofcomingin

MrKimballInfiveyearsofoperationwehavent
reachedthepointyetwhereweevenhadtorequestan
informaltalkwiththeDistrictAttorneyorevenwithour
ownBoard

MrUmbergerWehaveneverhadacourtcaseThe
onlypersonthathaseverbeenthreatenedwastheState
ofCalifornia

MrSmithIthinkthatthereisaproperplaceforlaw
enforcementbutashasbeenbroughtoutinthispanelit
isamatteroflastresortAswestartedoutherewiththe
subjectofeducationIcertainlyfeelthatinmanycasesa
manwithamosquitoproblemisgoingtocorrectitby
himselfonceheisawarethathehasitandknowswhat
hecandoaboutitOfcoursethatisnttrueinallcases
NextwediscussedthematterofcooperationIthinkthat
itiscertainlyfarbeterforustogotoafarmerthathasa
seriousdrainageproblemandoffertohelphimsolveit
ratherthantomerelypointoutthathehasaproblemand
heshoulddosomethingaboutitThenfinallywegetdown
tothematterofofferingsomeconcretehelpwhether
financialsomeareopposedtothatorwhetheritisa
matterofusingequipmentIthinkthatwillinsomecases
persuadesomepeoplethatwouldnototherwisebeper
suadedThenwegetdowntotheindividualwhoisnot
cooperativewhodoesnotunderstandanddoesnotwant
tounderstandwhattheprogramisandhasnointention
ofdoinganythingaboutitThereistheproperplacefor
lawenforcementandasHaroldbroughtoutitisamatter
ofBoardpolicyInourownDistricttheBoardofTrustees
adoptedasetofpoliciesseveralyearsagowemustput
firstemphasisontheprogressiveeliminationandreduc
tionofmosquitosourcestheysaidsecondemphasis
shouldbeonthematterofcooperationwiththefarmers
andotheragenciesinthereductionofmosquitosources
asupplementalmethodshouldbelarvicidingoradulticid
ingandthenfinallyasalastresorttakingthedifficult
casestocourtwhenthatappearedtobeinthepublicin
terestIthinkthatfromthediscussionofthepanelwe
haveputeachofthesevariousthingsintheirproperper
spective

MrUmbergerThereissomethingwhichImight
touchuponInourdiscussionherewehavementionedthe
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littlefellowtheindividualfarmerDifferentDistricts
havedifferentproblemsandareasbutinthethinkingof
ourproblemsweshouldlookatthebigproblemsThe
constructionofaneightmilechannelbytheUSEngi
neersandtheStateReclamationBoardcreatedamos

quitoproblemforusthatwasaboutthreehundredfeet
wideandeightmileslongWewentthroughthevarious
Stateagenciestalkeditoverwiththoseengineersand
everybodywhistledSoweweregoingtobringsuitagainst
theStateofCaliforniaandtheUSEngineersItall
terminatedintheAttorneyGeneralsoffiiceandthe
problemwassolvedaftertalkingaboutitandbeingtold
byanumberofpeoplethatfundswerejustnotavailable
InourworkIthinksomeofourunsolvableproblemsmay
bethebigproblemsnotthelittlefellow

MrSmithButthatcertainlyisgettingbacktothe
interagencycooperationAretherequestionsfromthe
floorthatanyonewishestoaddresstothepanelasa
wholeortoanymember

DrTinkhamIwouldliketoaddressthisquestionto
thepanelInthisparticularcaseletusassumethataman
isrunningthewastewaterfromcottonfieldstotheditches
alongthesideoftheroadcreatingquiteamosquito
problemandyouhavetalkedyourheadoffintryingto
educatehimforalongtimeYouhavefourorfivepossi
bilitiesYoucancontinuetotalkoryoucangointhere
anddivertthewaterforthefarmerandgetabadname
fortheDistrictOryoucantakehimtotheDistrictAt
torneybutinpreviousyearstheCountyRoadDepart
menthastakensimilarcasestotheDistrictAttorneyand
hewouldthrowthemoutofcourtSowhatshouldyoudo
inacaselikethat

MrRaleyWewenttotheBoardofSupervisorsand
talkedwiththemandaskedthemtosupportthelawsas
theynowexistinrelationtodumpingofagriculturalwa
teronroadrightsofwayIwouldsuggestthatyoustart
firstwithyourSupervisorsandgetthatsupportbefore
youtrytogomuchbeyondthat

MrGrayLawisreallymajoritypublicopinionAs
longasthemajorityofpublicopinionisbehindalawit
willbefairlywellobservedandyoucanwithoutgreat
trepidationmakeuseofitTogiveyouanexampleof
whatImeanwehavelawsagainstrobberywithpenal
tiesIthinkthatisprettywellsupportedbythemajority
ofpublicopinionNodistrictattorneyunlessheisbribed
orcorrupthasanyhesitancyaboutprosecutingamanfor
theftorburglaryInmosquitoabatementifyoustartlaw
enforcementinanareawherepublicopinionisnotvery
stronglybehindyouyouwillfindconsiderabledifficulty
inlawenfircementbecausetheDistrictAttorneywill
sensethatpublicopinionisnotbehindhimandhewill
letyoudowninvariouswaysevenifhedoesntdeliber
atelyrefusetoissuecitationsorprosecuteWehaveknown
situationswherethatoccurredSoultimatelylawen
forcementisgoingtocomerightbacktotheproposition
ofpubliceducationIfyouhaveyourpubliceducationto
thepointwherethemajorityofpeoplewantmosquito
abatementyouneednotworryaboutlawenforcement
whenitisnecessarytoresorttothelaw

MrSmithWehavetimeforjustonemorequestion
DickSperbeck

MrSperbeckIwouldliketoasktheonesthatown
theirownequipmentandaredoingthisoutsidework
whatcriticsmoroppositionyourunintofromyourprivate
operatorsandprivatecontractorsDoyouhaveany
troublealongthatline



MrSmithInourcasethebiggestprivateoperatorin
theCountyistheonewhosentthedraglinesalesmanover
toustellinghimThemosquitodistrictcertainlyneeds
oneandyouhadbetersellonetothemHeworkedvery
closelywithusWereferredjobstohimandherefersjobs
toussowehavenodifficultytherewhatsoever

MrGreenfieldWhenweboughtadraglineandword
trotaroundtownthatweweredoingdrainageworkallof
thecommercialcompaniescameovertoseehowfarwe
aregoingtoextendoperationsandtheywerequitecon
cernedaboutourdoingthattypeofwork

MrSmithLetmeputitthiswaywepreparedwell
inadvancebypointingoutthatwearenotusingour
equipmentforanythingexceptthesolvingofmosquito
problemsOurDistrictrecordshavetobackupthefact
thattherewasamosquitoproblempresentWiththatwe
willclosethispanelThankyouverymuchgentlemen

PresidentPetersThenexttopictobeconsideredis
WaterConservationPrograminMercedCountyEffect
ingMosouitoSourceReductionWouldyouliketotake
overatthispointEdandintroducetheparticipantsin
thisdiscussion

PANEL310PMTHURSDAY

MrSmithIthinkthatitwasobviousthelastpanel
wasinformalthisonealsowillbeinformal

EditorsNoteWeregretthatanadequaterecording
ofthispaneldiscussionwasnotavailable

FIFTHSESSION

FRIDAYFEBRUARY131953900AM
ODDFELLOWSHALLSACRAMENTO

PresidentPetersTheprogramcallsforthepresenta
tionofapaperbyDrLongshoreoftheStateDepartment
ofPublicHealthontheepidemiologyofencephalitisDr
Longshoreislateingettinghereandthereforewewill
askDrReevestogivehispaperonTheKnownsandthe
UnknownsintheNaturalHistoryofEncephalitisand
haveDrLongshoregivehispaperafterDrReeves

THEKNOWNSANDTHEUNKNOWNSINTHE

NATURALHISTORYOFENCEPHALITIS

WCREEVESPHD
TheGeorgeWilliamsHooperFoundationforMedical

ResearchSanFranciscoandtheSchoolof
PublicHealthUniversityofCalifornia

Berkeley

Thesubjectofencephalitishasnotbeendiscussedat
theseconferencessince1948Beforethattimeitwasa
mostconspicuouspartoftheprogramateveryconference
from1940through1948Iamsurethatthisfouryear
intervalofrestandrespitewasmostrefreshingtomanyof
youwhowerebeginningtobeboredanddoubtfulofthe
valueofrepetitionandproddingHowevereventsofthe
pastsummeraresufficientreasonItrustformyhaving
beenaskedtodiscussthesubjectwhichyourprogram
committeeselected

1Thisinvestigationwassupportedinpartbyaresearchgrant
E31C5SfromtheNationalMicrobiologicalInstituteofthe
NationalInstitutesofHealthPublicHealthServiceandisa
contributionfromacooperativeprojectwiththeCommuni
cableDiseaseCenterPublicHealthServiceFederalSecurity
AgencyAtlanta
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Inapaperonencephalitispresentedatthe1940con
ferenceDrTommyAitkensummarizedtheunknownin
thefollowingway

Whatwewanttoknowis

1Ifthediseaseismosquitoborne
2Canweassociateanoutbreakofencephalitiswithan

increaseinthemosquitopopulationoftheparticular
areaconcerned

3Canwecatchtheoffenderredhandedinthefield

TodayIbelievewecananswerallthesequestionswith
anunequivocalyes

Atthe1945conferenceFrankSteadposedthefollow
ingquestions
1Howisthediseasetransmittedtoman

2Whataretheprincipalvectors
3Wherearetheendemicareas

4Howisthediseasekeptaliveinendemicareas
TodayIbelievewecananswerallthesequestionsex

ceptthelastoneanditatleastinpart
Howeverenoughoflookingoverourshouldersletus

attempttosummarizewhatisknownandwhatremainsto
belearnedLetusclarifyandrestatetheconsensuswhere
possiblythepicturehasbeenconfused

AsDrLongshorewillclearlypresentthecaseencepha
litisparticularlyoftheWesternequineandStLouis
typesisapublichealthproblemactualandpotential
inthestateofCaliforniaWhatyoumaynotrealizeis
thatthereisnootherareaoftheUnitedStateswheresuch

accurateandcompleterecordsareavailableasguidesto
programplanningandactionTheareaswherethevari
ousvirusesarepresentandtheirlevelofoccurrenceare
adequatelydelineated

SOURCEOFHUMANINFECTION

Theoccurrenceofhumancasesleadsusintoourfirst

contactwiththenaturalhistoryofthesevirusesnamely
wherewhenandhowdoesmancontracthisinfection
Presentevidenceleadstothebeliefthatitisthrougha
mosquitovectorandinCaliforniaprincipallythrough
onespeciesCulextarsalis

LetusexaminetheevidenceinthisStateuponwhich
thisconclusionwasbased

1ProvencasesofWEandStLinfectionhavebeen

limitedtoaseasonalsummerperiodAuthentic
exceptionstothishavenotbeenfoundThisisgen
erallyacceptedasonesupportingfactthatanarth
ropodvectoristheprobablesourceofinfection

2Theobservednumberandactivityofmosquitopop
ulationshavebeencompatiblewiththehypothesis
thattheymightserveasvectors

3Theseasonalpopulationcurveandfeedinghabitsof
Ctarsalishavebeencompatiblewithitsservingasa
vector

InpreparingforthisdiscussionIrereadtheextensive
seriesofpaperswhichappearedintheproceedingsofthe
Conferencesfrom1940through1949andtheyarewell
worthperusingAsamatteroffactIsoonreachedthe
conclusionthattherepresentativesofmosquitocontrol
agenciesshouldbethebestinformedgroupofpublicoffi
cialsonthissubjectintheUnitedStatesThedevelop
mentofknowledgeisclearlyseenbyfollowingthese
papersbutperhapstheeasiestandleastpainfulmethod
isformetosummarizepertinentknowledgeandunsolved
problemswhichwefacetodaysolelywithreferenceto
California



4Eachyearnaturallyinfectedmosquitoesprimarily
Ctarsalisarepresentpriortoandatthesametime
astheonsetofconfirmedhumaninfections

5Correlationsareobservedintheinfectionratesand
seasonaloccurrenceofthetwovirusesinCtarsalis
andtheclinicalattackratesofconfirmedcasesof

eachtype
6ReductionofCtarsalispopulationsbycontrolin

limitedareashasbeenaccompaniedbyadecreasein
clinicalattackratesinmanThistrendreversed

whenthecontrolprogramwasunabletocontainthe
Ctarsalispopulation

7ThehighestinfectionratesofCtarsalisdemon
stratedinanyyearprecededbyseveralweeksthe
peakofthepastsummersWEepidemic

8Theabilityofmanyspeciesofmosquitoestotransmit
thesevirusesfromanimaltoanimalhasbeenre

peatedlyandclearlydemonstratedinthelaboratory
9Ctarsalisisafrequentfeederonhumanhosts

Thetypeofevidencethusfarpresentedisthebasisof
thepremisethatmosquitoesarethevectorsofthesevi
rusestohumanhostsItisfrequentlymentionedthatthe
mostimportantandcriticalproofofthispremisehasnot
beenattemptedspecificallyinfectionofmanbythebite
ofinfectedmosquitoesundercontrolledconditionsThis
istrueExperimentalinfectionofmanbythebiteofarti
ficiallyinfectedmosquitoesorpreferablybythebiteof
naturallyinfectedmosquitoeswouldbefurtherconclu
siveproofoftheirroleHoweverthelikelihoodofsuch
demonstrationsappearsremote

Itshouldbepointedoutthatthesamereservationcan
beraisedconcerningtheacceptanceofthemethodof
spreadforinnumerableinfectiousagentsacceptedasar
thropodborneandforthoseacceptedasbeingspreadby
othermeansAprimaryobjectiveofdetailedepidemio
logicalinvestigationsistoprovideconvincingevidence
withoutsuchcriticalexperimentsofadirectanddanger
ousnatureItisanticipatedthatthisrestrictionwillcon
tinueinthecaseoftheencephalitisvirusesunderstudy

Insummaryaconcensusoftheopinionsofscientistsin
thisfieldisthatallcircumstancesindicatethatmosquitoes
arethesourceofhumaninfectionwithWEandStL
virusesFurthermoreinCaliforniaitisagreedthatall
evidencepointstoCtarsalisastheprincipalspeciesimpli
catedThereisnosuggestionthatanygroupofarthropods
otherthanmosquitoesareplayinganimportantroleas
vectorstomanCurrentlythereisnoproofofanyother
importantmeansofnaturalspreadofinfectiontoman

Isthenecessaryinformationavailabletoallowthedi
rectionofavectorcontrolprogramatoneorafewspecies
ofmosquitoeswithassurancethattheeffortsareconcen
tratedupontheprimaryvectorTheanswerinCalifornia
wouldappeartobedefinitelyyesTheobserveddistri
butionofvirusbyspeciesismostindicativethatCtarsalis
istheprimaryvectorWhilethemajorityofsuchisola
tionshavebeenmadeinKernCountystudiesbythe
CaliforniaStateDeartmentofPublicHealthinother
areashaveresultedinsimilarfindingsThedistributionof
isolationsbyallagencieshasbeenasfollowsWestern
equineCtarsalis177Cstigmatosoma5Cquinque
fasciatus2andAdorsalis3StLouisCtarsalis69C
quinquefasciatus3Cstigmatosoma2andAdorsalis1
Thesefindingssupportedbyotherepidemiologicdat2
indicatethatthespeciesotherthanCtarsalisfound
naturallyinfectedaresecondaryvectorsandtheirinfec
tionprobablyreflectstheactivitiesofCtarsalis
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Theproblemofdevelopingpermanentcontrolmeas
uresoreffectivetemporaryinsecticidecontrolmeasures
andfinancialresourcestoaccomplishthesemeasuresis
outsidethescopeofthepresentpaper

Theopportunitiestoevaluatethepossibleeffectofa
vectorcontrolprogramonencephalitisinfectionrates
havebeenlimitedInCaliforniaavailabledataprovidea
soundbasisforthedevelopmentofaconceptofavector
controlprogramwhichshouldbeeffectivefromathoreti
calviewpointTochangethisfromaconcepttoadocu
mentedacceptedfactislargelyyourresponsibility

HaroldGrayhasraisedthequestionofthevectorindex
levelrequiredforthespreadofthesevirusesandused
malariaandepidemicyellowfeverasexamplesItmustbe
pointedoutthatintheseexamplesmanisthesoleorprin
cipalsourceofvectorinfectionThevectorindicesof
concernarethoseinintimatecontactwithmanandthe

levelsofvectorpopulationarethoseessentialtocontinual
transferofinfectionfrompersontopersonInthecaseof
theencephalitideswearedealingwithawidespreadin
fectionofmanyanimalhostspeciesinnaturewithmanan
accidentalhostUptothepresenttimecircumstances
havenotpermittedadequatestudyoftherelationshipsof
vectorpopulationindicestothecomplexrangeofhosts
includingmanAvailabledatawouldindicatethathigh
indexofCtarsalisintheearlysummerperiodwillleadto
readyspreadofWesternequineviruswhileincontrasta
highvectorindexinlatesummerorearlyfallwillleadto
anupsurgeandwidespreadoccurrenceofStLouisin
fection

THEBASICINFECTIONCHAININNATFRE

Uptothispointthebasicinfectionchainessentialto
thesurvivaloftheseviruseshasbeendiscussedonlyinits
relatonshiptothedrectinfectionofmanandthephasesof
mostdirectandimmediateimportancetomosquitocon
trolagenciesItisequallyimportantforyoutounderstand
clearlyourcurrentknowledgeofinfectioninarthorpod
vectorsandanimalhostsuponwhichthecontinuedexis
tenceofthesevirusesmaydependItiscommonlyaccepted
thatthevirusesunderconsiderationarenormallyparasites
ofarthropodsandloweranimalsandthattheirspreadto
clinicallysusceptiblehostssuchasmanmaybeacciden
talAcompleteknowledgeofthewaysinwhichthesevi
rusespropagateandmaintainthemselvesinthenatural
hostsandvectorsisessentialbasicnowledgeandtheobjec
tivetowhichmuchofpresentresearchisdedicated

VECTORS

Mosquitoes
Thegeneralpictureoftheoccurenceofvirusinnatur

allyinfectedmosquitoesinCaliforniahasalreadybeen
discussedinsufficientdetailforthepresentpurpose
Mites

Iamsurethatyouallhavetheimpressionthatmites
parasiticonwildanddomesticbirdsareinsomewayin
volvedintheencephalitispictureYourindividualver
sionsoftheirimportancewouldprobablyrangefromthe
assumptionthattheyarethereservoirsofinfectionand
essentialtothemaintenanceofinfectioninnaturetothe

viewpointthattheyareofnoimportance
Whatistheactualpresentstateofknowledgeinthis

regardandparticularlywithregardtoCaliforniaCol
lectionsofmitesofseveralspeciesparasiticonwildand
domesticbirdshavebeenfoundtocontainWEandSt
LvirusesSuchfindingshavebeenmadeinanumberof
areasincludingCaliforniaItmustbeunderstoodclearly



thatsuchfindingsalonedonotprovethatmitesplayany
roleasvectorsorreservoirsandthemajorityofstudiesin
otherareashaveshownsimilarfindingsAtpresentthere
isgeneralagreementamongauthoritiesinthefieldthat
mitesplayaveryminorifanyroleinthemaintenanceof
thesevirusesinnatureandmuchmoreconclusiveand
convincingevidencemustbefoundinCaliforniabefore
wecometotheconclusionthattheyareofimportanceor
beforewefurtherspreadungroundedinformationtothe
public
Others

Thereisnoevidenceatthistimethatanyothervectors
outsideofmosquitoesareplayingaroleinthespreadof
thesevirusesinCalifornia

BIOLOGYOFVECTORS

Comprehensionofthebiologyofthevectorofconcern
isessentialinunderstandingitsrelationshiptothespread
ofdiseaseanditmustbeknowninordertoputselection
andestablishmentofvectorcontrolproceduresona
soundbasis

Theproblemsofmeasuringvectorpopulationsfor
administrativeandcontrolpurposesandthepresenceor
absenceofspecificbiologicalknowledgeareconsidered
insuchdetailinotherpartsofthisprogramthatIshallgo
ontoanotherphaseoftheproblemalthoughIshould
liketoemphasizetheabsolutelyessentialandinvaluable
natureofsuchdata

VERTEBRATEHOSTS

InsofarasweknowinCaliforniaonlytwohostsbe
comeclinicallyillwheninfectedwiththesevirusesman
andhorseandthelatteronlywithWEThisphaseof
theproblemwillhediscussedbythefollowingspeaker

Inapparentinfectionwiththesevirusesinanimalhosts
issoimportantepidemiologicallythatdeterminingitsdis
tributionhasbeenoneofthemainaimsofinvestigatons
yetwehaveonlyscratchedthesurface

Youhaveundoubtedlyhadwellfixedinyourminds
acceptanceofthestatementthatdomesticbirdssuchas
chickensareimportantsourcesofvectorinfectionwith
bothWFandStLvirusesHoweveritmusthereal
izedthatallevidenceindicatesthatwildbirdsareofequal
orgreaterimportanceThereisevidenceofpastinfection
inallcommonspeciesofwildbirdswhichhavebeen
testedinanynumbersinCaliforniaduringthesummer
Outofseveralhundredspeciesofwildbirdsknownto
occurinKernCountyCaliforniafivecommonspecies
werecarefullystudiedandappearedtobeequallyeffi
cienthostsorbetterhoststothesevirusesthanwere
chickens

Presentevidencemaybesummarizedasindicatinga
widespreadsourceofvectorinfectioninavarietyofwild
anddomesticbirdhostsInfectioninthesebirdsinCali
forniaischaracterizedbyacompletelackofclinicaldis
easetheappearanceofvirusinthebloodstreaminlarge
amountsforashortperiodoftimeandnoevidenceof
chronicinfectionoracarrierreservoirstage

THERESERVOIRPROBLEM

Thereisacompletelackofknowledgeofwhatorwhere
isthetruelongtermreservoirofinfectionforthesevi
rusesThereisnodifficultyinfindingevidenceofvirus
activityinvertebratehostsorvectorsintheCentralVal
leyofCaliforniaduringthesummermonthsUptothe
pastyearresearchhasbeencenteredlargelyoninfection
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duringthesummermonthsThishasbeendictatedtoa
considerableextentbytheobligationtodeterminethe
sourceofinfectionofmantoallowthedevelopmentof
meansofprotectingthehumanpopulationexposedto
risk

Discoveryoftheprocessbywhichthesevirusescarry
throughadormantperiodofapproximatelyeightwinter
monthsisessentialtofurtherepidemiologicadvanceAt
thistimethereisnoevidenceofwhereorhowthesevi
rusespersistinanareasuchastheCentralValleyofCali
forniafromoneyeartothenextMosquitovectorsand
avianandmammalianhostsarebeingstudiedcurrently
aspossiblemodesoftransmission

IamfrequentlyaskedWillwehaveabadencepha
litisyearthiscomingsummerGentlemenImustconfess
Icannotanswersuchaquestionwithanadamantyesor
noHoweverthefollowingfactorsshouldbekeptin
mindWecannotthinkofencephalitisinthesameway
asthosediseasesinwhichtheoccurrenceofanepidemic
willprecludetheoccurrenceofasubsquentepidemicdue
tothedevelopmentofimmunityinthemajorityofthe
peopleAllevidenceindicatesthatalargeproportionof
ourpopulationarestillinthesusceptiblenonimmune
categoryandthisisconstantlybeingaddedtobythein
creaseinpopulationthroughimmigrationfromother
areasThevirusesareheretostayforsometimeasthey
havebeenforanunknownperiodEachsummertheyare
activeandthedegreeofactivityisundoubtedlyclosely
alliedtovectorpopulationsandsuitableclimaticcondi
tionsofhightemperaturesforrapiddevelopmentofthe
virusesinthevectorGivenayearofhighvectorpopula
tionsandsuitableclimaticfactorsaddedtothepresence
ofvirusesandsusecptiblepeopleandyouwillhaveapo
tentialprobleminanyyearandoneaboutwhichpresent
knowledgewillnotallowlongrangepredictions

Wewouldappeartobeatapointwherewehaveevalu
atedourproblemwhereweknowitsextentandtruly
appreciateitsactualpotentialimportanceWehavea
goodbasicknowledgeofessentialepidemiologicfactors
involvedinsummertimespreadofinfection

Thepubliccanbeeducatedconcerningtheabove
knowledgesothattheyunderstandtheproblemandthe
waysinwhichtheycanassistofficialagenciesandthem
selvesincombatingtheproblembyproperhandlingof
waterinsuchawayastopreventmosquitobreedingand
byscreeningandrepellentsforindividualprotectionWe
havetheknowledgethechallengeisinapplyingit

PresidentPetersThankyouverymuchDrReevesfor
averyconciseandinformativepictureofencephalitisin
CaliforniaIhopetheinvertedsequenceofspeakerswill
notproveadetrimenttoDrWALongshoreoftheBu
reauofAcuteCommunicableDiseasesStateDepartment
ofPublicHealthwhowillnowspeaktousonTheEpi
demiologyandPublicHealthSignificanceofEncephalitis
inCalifornia

DrLongshoreIamsorrythatIdidntgethereintime
totakemyassignedplaceontheprogramIhavebeenin
contactwithDrReevesbeforeandIfinditisalways
safertobeintheroomwithhimwhenhetalksthantobe

outofitIhavenoideawhathesaidconcerningmyab
senceMyexplanationisthatIamnotfamiliarwith
SacramentoanditsvariousLodgesandneitherareits
taxicabdriversIwastakenfirsttotheBPOElksthen
totheMooseandfinallywefoundsomeonetodirectus
totheOddFellows



Considerablefalsewordagehasappearedinnewspapers
andmagazinesdiscussingtheeventsofthepastsummer
Forexample Terrorstrickenfarmersandtownsmen

hastilypackedtheirfamiliesofftothehighSierrasorto
theseashoreasthenumberofcasesmountedweekby
weekquotedfromHarpersor Newviruscauses

ValleyencephalitisquotedfromSanFranciscoChron
icleorFivetimesmoredeadlythanpolioquoted
fromLifemagazineand Koreanveteransbringvirus
encephalitistofifteenquotedfromFortnightMagazine
Harpersalsosaysineffectthatthesickpeoplewouldnot
havebeensickifthearmyofinvestigatorshadnotin
sistedonitWellletslookatthefactswehaveonhand
andtheirpossibleinterpretation

ThehistoricaldevelopmentofencephalitisinCalifor
niaisalreadyfamiliartomostofyouSufficeittosaythat
muchhasbeenobservedsincetherecognitionofWestern
equinevirusinfectioninthecentralvalleyofCalifornia
about1938andStLouisvirusin1939Whatisthemag
nitudeoftheproblemasweseeittodayasfarashumans
areconcerned

In1945therewere302reportedcaseswith54labora
toryconfirmationsofwhich26wereWesternequineand
28StLouisIn1946wehad160reportedcaseswith28
laboratoryconfirmed18beingWesternequineand10St
LouisHereIwouldliketopausetoreadsomethingthat
DrLesterBreslowsaidtoyouatyourmeetingthatyear
Anotherfactorwhichshouldbementionedashaving
probablyinfluencedthereportingofcaseswasthepub
licityconcerningtheencephalitisstudyprogramingen
eralWhenawidecampaignofthissortiscarriedonitis
tobeexpectedthatreportingofthediseasebyphysicians
andhospitalswouldbemorecompletethanisusuallythe
caseButin1946wewereunabletofindmorethan160
caseswiththespecialeffortthatwentonatthattime

In1947therewere127reportedcaseswith38labora
toryconfirmedofwhich32wereWesternequineand6
StLouis1948wasagoodyeartherewereonly71re
portedcaseswithonlyonelaboratoryconfirmedwhich
wasStLouisvirusIfwecouldfindoutwhathappenedin
1948andreproducethoseconditionswewouldhavethe
answertoourproblems

In1949therewere80casesreportedwith31confirmed
inthelaboratory10beingWesternequineand21St
LouisTheyear1950wasthemaximumuptothislast
yeartherewere351reportedcaseswith157laboratory
confirmedofwhich88wereWesternequineand69St
LouisvirusIn1951weslippedalittletherewereonly
146casesreportedwith55laboratoryconfirmations22
Westernequineand33StLouisFor1952theprovisional
figuresatpresentare754casesreportedwith411con
firmedbylaboratorytestsofwhich369wereWestern
equineand42wereStLouisThereweresome3000
HairedbloodspecimenssubmittedtotheStateVirusand
RickettsialLaboratoryFiftythreedeathswerereported
butnotallhavebeenconfirmedasbeingduetovirusen
cephalitisSomehadanencephalitisandwerehitbya
truckbuttheystillhadencephalitisontheirdeathcerti
ficatesConsquentlywestillhavetoweedoutthosecases
whichdiedeitherviolentornaturaldeathsafterrecover
ingfromthisillnessThereforethedeathfiguresarepro
visionalonly

Do754casesofthisdiseaseconstituteanepidemic
Certainlyonafiveyearmedianoranyotherbasiswhich
publichealthworkersuseascriteriathiswouldbeanout
breakandisasfarastheStateofCaliforniaisconcerned
Over50ofthereportedcaseswereconfirmedbyIabora
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torytestsThecrudeuncorrectedtotalsgivearateof338
per100000populationforthetwentyvalleycountiesin
CaliforniaIfpoliomyelitisreachesarateof30per
100000inanyofthecountiesinourstateweconsider
thattobeepidemicHereinfectiousencephalitishasa
rateof33per100000forthecentralvalleyandasIwill
showyoulatersomeofthecountiesreachedextremely
highratesTheseratesarecruderatesbasedonthe1950
censuspopulations

Asexpectedtheepidemiologyofthediseasefollowed
verycloselythepatternswhichhadbeenoutlinedinpre
viousyearsForgeographicdistribution46ofthe58
countiesreportedcasesbutlaboratoryconfirmationwas
securedinonly24ofthecountiesFivenewcounties
ContraCostaMariposaNevadaSanLuisObispoand
SanDiegohadconfirmationsthisyearmaking25coun
tiesovertheyearsinwhichthediseasehasbeenconfirmed
Thehighestnumberofcasesaswouldbeexpectedfrom
pastexperiencecamefromtheValleycountiesasfol
lowsKern222Fresno121SanJoaquin86Sacra
mento63Stanilaus38andTulare37Onthebasisof
the1950censuspopulationsthehighestattackratesper
100000ofpopulationwereKern972Sutter610
Yuba491Yolo468Maderawhichaccordingtoits
HealthOfficerhadnoepidemic461Fresno438San
Joaquin428Merced358andKings352Therestof
thecountieshadratesoflessthan30per100000Youcan
seethattheseratesaredecidedlyhighandiftheyac
curredinpoliomyelitiswouldbeconsideredepidemic
ThereforeIthinkweareonsafegroundinpointingout
thatlastsummersactivitiesoftheencephalitisviruses
werecertainlyoverandaboveourusualexpectation

Some400horsecaseswerereportedbutthesewere
widelyscatteredandincludedthecoastalcountiesand
southernCaliforniaaswellasthecentralvalleycounties
Strangelyenoughwehavehorsecasesinmanycounties
fromthecoastalareafromwhichwehavebeenunableto
obtainlaboratoryconfirmedcasesinhumansWedonot
understandthereasonsbehindthissituationperhaps
thereisadifferentvectoralongthecoastwhichtransmits
thevirustohorsesbutnottomanperhapsmandoesnot
liveinasclosecontactwithhorsesinthecoastalcounties
asinthevalleycountiesorperhapsthereareotherfactors
whichmayexplainthemarkeddifferenceindistribution
ofhumancasesandequinecases

Ofthefewlaboratoryconfirmedcasesattributedtothe
coastalcountieswehavebeenablebyourepidemiological
investigationstoplacethemduringtheincubationperiod
ofthediseaseinthevalleycounties

Theseasonaldistributionhasfittedintothepattern
establishedinpreviousyearsTherestrictionofcasesto
theperiodfromJunetoOctoberhasagainoccurredThe
medicalsyndromeofencephalitisisreportedtotheState
DepartmentofPublicHealththroughoutthetwelve
monthsoftheyearbutlaboratoryconfirmedcasesofvirus
encephalitisdonotoccurexceptintheperiodfromJune
throughOctoberAtpresentthereisapossiblecasewith
anonsetgivenasNovember11butheisaSpanish
speakingMexicanandassoonaswecangetsomeone
whocanspeakalittlemoreconvincingSpanishperhaps
hecanbetalkedintoanOctoberonset

During1952therewerenoconfirmedcasespriorto
JuneInJunetherewere26WesternequineandnoSt
LouiscasesinJuly196Westernequineand3StLouis
inAugust126Westernequineand7StLouisinSep
tember19Westernequineand22StLouisinOctober
oneWesternequineand10StLouisandinNovember



theoneWesternequinecasealreadymentionedofdoubt
fuldateofonset

Thissyndromeofencephalitisasyouknowcanbe
causedbymanyfactorssuchasinfluenzameasles
mumpswhoopingcoughfollowingsmallpoxvaccina
tionfollowingantirabiesinoculationsandsoonWhile
casereportinggoesonduringtwelvemonthsoftheyear
theheavyreportingcomesduringtheparticularseason
andIthinkitisonlynaturalthatwhenaphysicianis
confrontedwithasyndromeinwhichtheetiologyisdiffi
culttodeterminehewilldiagnosethediseasewhichisin
styleforthatseasonThishasbeentrueforpolioifa
personhasaheadachefeverandastiffneckanditis
duringthepolioseasonitiscalledpolioifitisduring
theinfluenzaseasonitiscalledfluandifitisduring
thevirusencephalitisseasonitiscalledencephalitisItis
onlynaturalthatourreportingbecomesheavieronthe
fringecasesduringtheseasonofprevalenceofapar
ticulardiseasemerelybecausephysiciansnormallyas
youandIplaythepercentagesAnadditionalfactoris
thattherealotofinsurancepoliciesthatpayoffifthe
illnessiscalledpolioandwhichdontpayoffifyoucallit
mumpsandsoiftheetiologyisunknownitmightaswell
beattributedtopolio

TheseasonaldifferencebetweenWesternequineand
StLouiswasagainnotedinthe1952casesLaboratory
confirmedStLouiscasesbeganamonthlaterthanWest
ernequineWesternequinewaspredominantinJuneand
JulybutStLouistendedtotakeoverinSeptemberand
OctoberForexampleinSeptembertherewere19con
firmationofWesternequineand22StLouisinOctober
therewasoneconfirmationofWesternequineand10of
StLouis

HowevertheratioofWesternequinecasestoSt
LouiscasesisunusualinCaliforniaexperiencewiththe
possibleexceptionof1947inwhichyearthenumberof
StLouiscaseswasaboutonefifththatofWesternequine
casesIn1952therationwas42to369aboutoneSt
LouistoeightWesternequineButin1949andagainin
1951StLouiscasesactuallyexceededWesternequine
casesandin1950StLouiscaseswereabout40ofthe
numberofWesternequinecases

Thisleadstospeculationastopossiblecausesofthis
markeddifferenceinproportionofcasesindifferent
yearsWasitin1952duetotheCulextarsalisemergency
controlprogramwhichcameintoeffectinAugustand
whichpossiblyhelddowntherateoftransmissionofthe
laterstartingStLouisvirusOrwasitduetoanatural
disappearanceofvirusOrwasitduetonaturalresist
anceonthepartofthehostorthedevelopmentofan
immunityofthehostswhichpreventedthemfromde
velopingthistypeofillnessWemayhavesomeclue
whenthevirusisolationsfrommosquitoesarecompleted
astowhetherornottheviruswaspresentinlargequanti
tiesandyetthereweresmallnumbersofpersonswhoac
tuallycamedownwiththeStLouistypeofillnessThe
distributionoverthemonthswasthesameaswewould

expectitisonlythequantitativerelationshipbetween
thenumbersofconfirmedStLouisandWesternequine
caseswhichapparentlyhasbeendisturbedThismaybe
aperfectlynormaloccurenceoritmayhavesomethingto
dowithmosquitocontrol

TheagedistributionofcasesisinterestingIthasagain
beensubstantiatedbytheagedistributionofWestern
equineencephalomyelitisinCaliforniathatthisdiseaseis
apediatricproblemOfthereportedcasesinCaliforna
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in1952JunethroughOctober729cases137or189
wereunderoneyearofageand269or37wereunder
tenyearsofageThisfollowscloselyourpreviousfindings
butthisseriesisthelargestseriesonrecordandgivesusa
seriesofcasesuponwhichwecanbaseafollowuppro
gramwithregardtoresidualeffectswhichmaybeim
portantinencephalitisWithnearlyonehalfofthecon
firmedcasesbeingundertenyearsofagepossiblyan
approachtocontrolthroughvaccinationofthisagegroup
incertainareasoftheStatemaybeindicated

ThecurveofageincidenceforWesternequinestarts
highintheunder1yeargroupanddropsrapidlytoward
age20andthenrisesagainintheagegroupover50
yearssowehaveasaddlebackcurveofagedistribu
tionForStLouisvirusontheotherhandthisyearwe
hadnoneconfirmedinthegroupunderoneyearofage
andinthepastfiveyearswehavehadonly2casesinthis
agegroupForsomereasonStLouisvirusseemstoig
norethisgrouporifthereisinfectionitdoesdevelopany
recognizableillnessManyexplanationsarepossible
amongthemthepossibletransferofmaternalantibodies
tothechildandwehopethatastudyofthispossibility
canbemadethissummerStLouistypediseaseshowsup
intheagegroupfrom5to10yearsandparticularlyin
the20to40agegroupbutitdoesnothaveashighan
incidenceasWesternequineintheagesover50

Astosexdistributiontheratioisabout2malestoone
femaleWethinkthismaybeduetooccupationalexpo
surethemenareoutonirrigationandonfarmsandare
moreexposedtomosquitoesButwhenyoustudythe
group59yearsofagethistwotooneratiostilloccurs
andthiscanhardlybeattributedtooccupationWhether
thereissomehormonefactorinvolvedremainstobestud
ied

TherearesomemiscellaneousitemsofinterestWehad

oneinstanceandpossiblyseveralotherswhichwillbe
reportedinapediatricsjournalofinuterotransmission
ofthevirusApregnantwomanbecamesickclosetoher
deliverytimewithanillnesswhichshedidnotparticularly
recognizeandwhichwasnotsevereenoughforhospitali
zationShewasthendeliveredoftwinswhocamedown
withconvulsionsandfeverthedaytheycamehomeand
whowerethenreturnedtothehospitalTheirconval
escentbloodsshowedhightitresforWesternequineen
cephalitisUponacompleteinvestigationitwasshown
thatinalllikelihoodthemotherwasinfectedthatthe
childrenreceivedthevirusinuteroanddevelopedthe
diseaseattheirleisurecomingdownwithitupontheir
releasefromthehospitalnurseryTherewasnooppor
tunitythatweknowofforamosquitotobitetheinfants
Theirfirstbloodstakenwhentheyleftthehospitalwere
negativeBloodstaken10dayslaterwerepositiveshow
ingthattheantibodieshadbeenproducedintheinfants
themselvesThisisthefirstdemonstrationofinutero

transmissionofWesternequinevirus

Speciallaboratorystudiesarebeingcarriedonandare
particularlyinterestingThecomplementfixationtest
whichcanberunthemostrapidlyisbeingcomparedwith
theneutralizationtestwhichhasbeenusedpreviously
andisthoughttobethemorereliableDrLennetteis
attemptingtocorrelatealargeseriesofthesetwotests
thisyeartodecideifpossiblewhetherbothtestswillbe
necessaryfordiagnosisAnotheraspectisthetimeinterval
necessarytoobtainanadequateriseinantibodiesIn
KernCountyitwasnotedthatinsomeindividualswho
havehadagoodclinicalcaseaccordingtothephysician
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bloodstaken10to14daysapartwerenegativeforWest
enrequinebutthespecimentakenamonthlaterbecame
positiveInterestinglyenoughthisdelayedresponseap
pearstooccuronlyinadultswhereastheriseoftitrein
childrenseemstooccurin10to14daysInadultsitmay
benecessarytotakebloodaboutonemonthfollowingthe
onsetinorderthatsufficienttimeisallowedtoproduce
antibidiesifwewishtoconfirmsome10or15ofthe
caseswhichwewouldotherwisebelievenegativeThis
problemalsorequiresfurtherstudy

Anotherphasetobefollowedisthedurationofanti
bodytitresinindividualsLastsummerwefrequently
foundtitreswhichwereequivicalandwedidntknow
whetherthismeantarecentinfectionin1952orwhether
theyhadbeeninfectedinpreviousyearsandwerestill
carryingevidenceofthatencounterwiththevirusWeare
attemptingtofollowasmanyofthe369peopleaswecan
findwhowillcooperatetodeterminethedurationofthe
titreforaperiodofatleasttwoyearsIfwecanestablish
thefactthatthosewhohavehightitresofcomplement
fixingantibodieslosethemwithinayearorwithinsix
monthsorthattheykeepthisevidenceofinfectionover
aperiodoftwoyearsitwillaidintheinterpretationof
laboratorytestsastowhetherwehavecurrentinfec
tionsorwhethertheindividualswereinfectedinpre
viousyears

Thereareanumberoflaboratorynegativebloods
whichareextremelyinterestingAftereliminatingthe
positivespecimenstherewerequiteanumberofpatients
whohadaclinicalillnessresemblingencephalitisbut
whosebloodswerenegativetoWesternequineandSt
LouisevenafterthreeorfourmonthsThesespecimens
havebeenrunagainstmumpsandsomeoftheotherbet
terknownencephaliditesvirusesandhaveremainednega
tiveThequestionastowhichvirusmightberesponsible
forthoseillnessesremainsunsolvedandmanyofusare
convincedthattherearevirusesinthecentralvalley
whichproduceasyndromeofencephalitisclinicallyin
distinguishablefromeitherWesternequineorStLouis
diseaseandwhichareasyetundiscoveredDrReeves
andDrHammonpulledtheCaliforniavirusoutofthe
hatin1946buttheirevidenceisverydishearteningif
wewishtoblameanynumberofthesecasesofunknown
etiologyontheCaliforniavirusTheyhavebeenableto
findonlythreecasesinwhichtheCaliforniavirusmight
havebeenresopnsible

Weexpecttotestmanyofthesenegativebloodsagainst
theCaliforniavirusEasternequineJapaneseBandother
exoticvirusestoseeifwecanfindanyevidenceofac
tivityoftheseothervirusesinCalifornia

Weplanastudytodeterminewhatpercentageofper
sonswhoexperienceanattackofencephalitishaveresi
dualeffectsThetextbookstellusthatresidualpathology
variesaccordingtothevirusinvolved thatitmaybe
anywherefrom2to40InCaliforniathusfarour
experiencehasbeenthatabout1to2havesome
residualfindingThereisofcoursethepossibilitythatin
veryseverecasesthepatientmaybecomeablobof
protoplasmorasocalledvegetablewhowillrequire
institutionalcarethereafterOurinformationonthis
pointisveryinadequateanditisfeltthatthelargenum
berofcasesin1952makesitworthwhiletoapplyfora
researchgranttofollowtheseindividualsfor10or15
yearstodeterminewhethertheencephalitistheyhadas
childrencauseanyresidualsorsequelae

Webadlyneedamuchsimplermorerapidandless

expensivetestforimmunityorantibodiesthanwenow
possesswhichcanbeappliedtolargesegmentsofthe
populationAtpresentoursurveymethodconsistsintak
ingvenousbloodanditisdifficulttogetmanypeopleto
cooperateparticularlyifrepeatedtoofreqeuntlyItis
hopedthatwemaybeabletodevelopaskintestbywhich
largegroupsofpeoplecanbereadilytestedandtheirim
munitystatusdeterminedThistestisintheexperimental
stagebutitisanattempttomakepossibletheevaluation
ofthestatusofthepopulationinCaliforniasothatwe
mayknowhowmanyareimmuneandhowmanyarenot
Onthebasisofsuchinformationitcanbedecided
whetherornotvaccinationprogramswouldbeindicated

Thequestionofvaccinationagainstencephalitisis
anotherproblemandifourexperienceindicatesthat
controlofencephalitisbymeansofmosquitocontrolis
notpossiblethensomeotherapproachmaybenecessary
andthatmaybetheprotectionofthehostIquoteastate
mentbyDrMerrillandDrLennetteinarecentissueof
CaliforniasHealth

Wheredewestandnowwithreferencetocontrolof
theencehaliditesinwhichtheetiologyisknown Con

cerningWesternequineencephalomyelitisandStLouis
itisnowrecognizedthatthesediseasesaremosquito
borneThemostevidentpointofattackhasbeencontrol
ofthevectormosquitoWehaveprogressivelyintensified
mosquitocontroloperationsinCaliforniaduringthepast
sixyearsNeverthelesswehaveexperiencedthisyearthe
mostintensiveoutbreakyetrecordedThereisnowayof
knowingofcoursewhatwouldhavehappenedtotheinci
denceofthediseasehadtherebeennomosquitocontrol
Neverthelessitisnowevidentthateithertheremustbea
greatlyincreasedandcompetentlydirectedmosquitocon
troloperationortheremustbedevisedsomeotherpoint
ofattacktobreakthechainofinfectionPerhapscontrol
ofadiseasecausedbysuchanubiquitousviruscannotbe
accomplishedbyanattackonthevectoraloneInthat
eventeffectivevaccinesforhumanusewillhavetobe
developedandevaluated

Idonotknowwhichmethodwillbefoundeffective
butcertainlyitistruethatifmosquitocontrolisnotthe
answerandweareunabletoreducethediseaseincidence
bythatmethodthenvaccinationasanapproachtoa
changeinthehumanhostwillbeastepwhichwillhaveto
betakenWehopethattheanalysisofthedatacollected
in1952byourvariouspersonnelwillgivemanyleadsas
totheactivitieswhichshouldbeundertakenasfarasthe
humanpopulationandthediseaseinthecentralvalleyare
concerned

Astopreventionandcontrolweplantosetupanalert
ingmechanismtousehospitaladmissionsandthereceipt
ofbloodspecimensattheVirusandRickettsialLabora
toryasawarningindextoplacemedicalstudent
observerreportersinseveralhospitalsinthecentral
valleyareatopromptlyevaluatethemosquitocountsre
portedbyabatementdistrictcollectingstationsthrough
outtheStatetoexplorethepossibilityofhavingvirus
isolationsfrommosquitoesdonecurrentlytogiveusinfor
mationastowhetherornotvirusispresentintheearly
partofthesummerOneormoreoftheseactivitieswe
hopewillalertusearlyenoughtotakewhatstepswecan
topreventarepetitionoflastyearsexperience

Muchbasicdataconcerningtherelationshipofthe
infectivityrateofmosquitoestotheincidenceofhuman
diseaseneedstobegatheredandwehopethatthrough
yourcooperationwiththeStateDepartmentofPublic



Healthmuchofthesedatawillbecomeavailablesothat

therelationshipbetweenprevalenceofmosquitoesof
virusandofdiseaseinhumanscanbeevaluated

Encephalitisisaproblemofpublichealthimportance
tothecentralvalleyfromseveralanglesThereisthecost
ofhospitalizationoftheillindividualthelossofman
daysinproductionresultingfromtheillnesstheexpendi
tureofpublicmoneyformosquitocontroloperations
especiallyagainsttheCulextarsalismosquitotheeduca
tionalactivitiesthathavetobecarriedonandthe
250000fromtheGovernorsemergencyfundallhave
tendedtomakeencephalitisapublichealthproblemand
theproblemstillremainsofworkingoutasatisfactory
solutionforitspreventionandcontrolFromourlastsum
mersexperiencewehavemoreknowledgethanweever
hadbeforeandoncetheanalysisofthatknowledgeis
completedwewillhavedataonmorecasesthanhaveever
existedandbeenthoroughlystudiedheretoforeWiththis
addedknowledgewehopetogoforwardwithsomedefi
niteplanformeetingthisprobleminCalifornia

InspiteofHarpersclaimthatwedugthisoneup
weintheStateDepartmentofPublicHealthfeelthatwe
havehadanextremelyhighincidencethehigheston
recordInKernCountywherewehaveobeservedthis
diseaseformanyyearsandwherewedidnotintensifyour
activitytheincreaseinthediseasewasfirstnotedandwas
thehighesttheyhadeverexperiencedWethinkthatthis
experiencewaswidespreadintheendemicareaforen
cephalitisthecentralvalleyThereismuchyettobe
doneDrReevespresentedtheproblemswefaceinthe
naturalcycleofthediseasetheunknownsinthatarea
Wehavemanyareaswhicharestillunknowninthehu
manaspectandinthecontrolofthediseaseBycoopera
tioninthesummeraheadaswecooperatedlastsummer
muchnewknowledgecanbegainedAstopredictionsfor
thesummertocomeIagreewithDrReevesIdont
thinkwecantellnowifwewillhavetheconditionsnec

essarytoproduceanepidemicandifwedonthavethe
appropriateconditionswewonthaveanepidemicThat
isnoncommittalbutIcanassureyouthatwearegoingto
attempttoforeseeanypossibleepidemicandtotake
whateverstepscanbetakeneitheragainstthemosquitoes
orbyimmunizationofthehumanhostinsufficienttime
tobeeffective

PresidentPetersThatthistalkwasbothinterestingand
importanthasbeenevidencedbythenumerousnote
takersIthinkwenowhaveaclearerpictureoftheepi
demiologyofthediseaseDrReevesstressedtheimpor
tanceofthenaturalhistoryofthemosquitoesandEarl
MortensenoftheStateDepartmentofPublicHealthwill
nowpresentsomenotesontheoverwinteringhabitsof
Culextarsalis
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OBSERVATIONSONTHEOVERWINTERING

HABITSOFCULEXTARSALISCOQUILLET
INNATURE

EARLWMVIORTENSON

BureauofVectorControlCaliforniaState
DepartmentofPublicHealth

SeveralworkershavereportedtheoccurenceofCulex
andAnophelesmosquitoesinnaturalrestingplaces
ReevesWashburnandHammon1948intheirworkon
theeffectivenessofresidualDDTdepositsonadultCulex
mosquitopopulationsinKernCountyduring1945re

portedthatarelativelysmallproportionofCulextarsalis
Coquilletentermanmadesheltersinthattheyseemto
prefernaturalrestingplacesRyckmanandArakawa
1951reportedtheoccurrenceofAnophelesfreeborni
AitkeninwoodratsnestsnearRedlandsCaliforniadur
ingNovember1950andFebruary1951noCtarsalis
werefoundatthattime

Thepurposeofthispreliminaryworkwastoobtain
morespecificinformationontherestinghabitsofCtar
salisinnatureduringthewintermonthsThefirstob
jectivewastolocatepotentialrestingplacesinhollowlogs
stumpsunderbarkoftreesandinanimalburrowsThe
secondobjectivewastodevelopamethodofcollectingthe
mosquitoesthatwerefoundinthesenaturerestingplaces
Thethirdobjectivewastoobservetheconditionsofthe
femalesinsofarasthefeedingactivitieswereconcerned

PROCEDURE

Asurveywasmadeofpotentialrestingplacesinlogs
stumpsanimalburrowsandrockformationsandalong
streambedsAfterapotentialrestingplacehadbeenlo
catedamosquitonetwaserectedovertheshelterThe
collectorthenthereforecrawledinsidethenetand
sprayedtheopeningwithalightchargeofchlorofromus
ingaflitspraygunThischloroformchargeactedasan
irritanttothemosquitoesdrivingthemoutoftheshelter
Theythencametorestuponthenetandwerecollected
withanaspiratorTheworkwasstartedinDecember
1952andwillcontinueforthespringandsummermonths
of1953

RESULTS

Theresultsofthemosquitocollectionsinnaturalshel
tersfortheperiodofDecember1952andJanuary1953
forKingsFresnoandSanJoaquinCountiesarepresented
inTableI

Ctarsaliswasthepredominatespeciesfoundinthe
naturalsheltersTheotherspecieswereCulexquinque
fasciatusSayAnophelesfreeborniAitkenAnopheles
franciscanusMcCrackenandCulisetamaccrackenae
DyarandKnobAlargernumberofCtarsaliswerecol
lectedinhollowlogstreestumpsandbrushpilesalong
streambedsthanwerecollectedinrodentburrowsassoci
atedwithearthbanksInmanycasesthenaturalshelters
servedasdensforsmallmammalsInoneholeinasand
stoneledgenearFarmingtonSanJoaquinCounty31A
freeborniand8Ctarsaliswerecollected

Ctarsalisspecimenstakenfromnaturalrestingplaces
didnotshowevidenceofhavingtakenbloodmealsnor
didanyshowagravidconditionuntiltheweekofJanuary
19261953Duringthatweek38percentofthetotal
numberofCtarsalisfemalescollectedfromsixdriftwood

pilesnearCentervilleFresnoCountyhadtakenrecent
bloodmealsUpondissectionfourspecimensofthisgroup
werefoundtocontainmatureeggsTwoweekspriorto
thiscollectionthesamedriftwoodpilesweresampledand
theseearliercollectionsdidnotrevealanybloodfedC
tarsalis

Adultmosquitocollectionswerealsomadeinman
madesheltersconcurrentlywiththenaturalsheltersC
tarsaliswasfoundtobeproportionatelymoreabundant
inthenaturalshelters

DISCUSSION

Thispreliminaryworkposesseveralinterestingques
tions

1DoesCtarsalisusethesametypeofnaturalresting
placeduringthewarmermonths



TABLEIMosquitocollectionsmadeinDecember1952andJanuary1953fromnaturalrestingplacesintheSan
JoaquinValley

Date

12852 FresnoCounty
12852
12852
121052
121052

121052

1953

12953
12953

Location

if iC

Ct

121552 SanJoaquinCounty
121652
121652
121852
121852

1553
1553
1553
1553
1553
1553

Ci it

00 f ii

OG

it f

KingsCounty

ii

K

Typeof
restingplace

Rodentburrow

Rodentburrow

Willowstump
Uprootedtree
Driftwoodpile

Driftwoodpile

Woodratnest

Driftwoodpile
Driftwoodpile

Underlogpile
Treestump
Treehole
Undertreeroots

Animalburrow

inrockledge

Hollowlog
Hollowstump
Treehole

Hollowlog
Uprootedtree
Hollowlog

Allnumbersforthemosquitospecieslistedareforfemales

2Whatisthebehaviorpatternoftheadultfemale
duringthewintermonthsandduringtheperiodjust
priortothefirsteggdeposition
Bates1949pointsoutinageneralmannerthat
thespeedofeggdevelopmentinmosquitoeslike
otherphysiologicalprocessesininsectsisdependent
onenvironmentaltemperaturesHefurtherrelates
thatasinglebloodmealissufficientforthedevelop
mentofeggs

3WhatportionofthetotaloverwinteringCtarsalis
populationutilizesnaturalrestingplacesinlieuof
otheravailabletypesofshelters

ItisanticipatedthatfurtherstudyontheecologyofC
tarsalisinCaliforniawillprovidetheanswerstomanyof
thequestionsthatwehaveabouttheoverwinteringhabits
ofCtarsalisaswellasitsdiurnalbehaviorduringthe
summer
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Culex
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5

7
5
6

8

13

7
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4

5
9

3

21
8

6

16

3

65
7

41
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2
4
4
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1Anopheles
franciscanus

1Anopheles
franciscanus

2Anopheles
franciscanus

MrSteadWhenthissubjectwasfirstproposedIthink
itreadPlanningforMoreWaterwithFewerMosquitoes
in1955NowIseeitisadecadehencein1963Thedate
makeslittledifferencetheprincipleremainsthesameI
askyoutoconcentrateonthatpartofthesubjectthat
doesnothaveadateWhatwearetalkingaboutinthe
verynearfutureisplanningformorewaterwithfewer
mosquitoesperiodWearetalkingabouttheentire
problemofmosquitocontrolPracticallyalltypesofmos
quitoesareofgreatimportanceinourwayofliving

Thefirstthingweshoulddoistorealizethattherewill
bemorewaterinCaliforniaMorewaterwillbedistrib

utedandusedinamannertoproducemorebreeding
placesformosquitoesThebillwhichhasbeenintroduced
intotheLegislatureandwhichIfeelcertainwillpassto
establishadepartmentofwaterresourcesinthisState
meansonethingifitmeansnootherCaliforniaintends
comewhatmaytoproceedwithaplanofdevelopmentof
itswaterresourcesbringingexcesswaterfromareasof
surplustotheareasofdeficiencyWhatisofimportanceto
usisthattheputtingofallthiswatertomunicipalindus
trialandagriculturalusesmeansopportunityformosqui
toesThereforeletusgetthatfirstpropositionbehindus
Thereisgoingtobemorewater

Astothesecondquestionaretheregoingtobefewer
mosquitoesIfthereisanylessonwhichhistoryteachesus
itisthatthestandardsforourenvironmentthecomfort
andtheenjoymentoflifenevergobackwardtheyal
waysgoupwardPeopledemandbetterandbetterliving
standardswhetheritisfromthestandpointoffreedom
fromdiseaseorsimplytheopportunitytoengageinthe
normalpursuitsoflifeorforfinancialbenefitorsimply
enjoyinglivingWemusthaveabetterenvironmentmos
quitowiseandwewillhaveitso



Thereisgoingtobemorewaterandtherearegoingto
befewermosquitoesOnceyouadoptthisprincipleyou
cansetyourowndateline1955or1963itmakeslittle
differenceThesearethegroundrulesforthenextten
yearsHowarewegoingtogetthereIdonotthinkIhave
increasedadefeatistattitudeamongmosquitocontroland
publichealthpeoplebysensingsomemisgivingssome
gravedoubtssomewonderingsastowhatwearetodo
nextThisfeelingofadisturbingsituationexpressesitself
inseveralwaysandweseekanoutThefirstwhich
somedesireisanewmiracleinsecticideordrugtotakethe
placeofthemiracleinsecticidewhichhasjustfizzledout
onusIdontthinkwehadbettercountonthatatleast

notonamiracleThesecondtypeofoutistypifiedby
theemergencyprogramwhichwewentintogetherduring
thelastsummerThisisaconceptwhichmaybedescribed
asawalledcityconceptinotherwordsthatourcities
andtownsaresomethingthatmaybecallledrefugeskept
reasonablyfreefrommosquitoesandtowhichthepopu
lationcouldreturnatnightfallasdidancientpeoplesto
theirwalledcitiesastheyrecognizedthattheiroutlying
areaswerenotsafeforpeopletobeinatnightunarmed
Weadoptedsomeofthatconceptinlastsummersout
breakbutthatisnogoodforapermanentprogramfrom
thestandpointoffreedomfrommosquitoesWearenot
nowtalkingaboutanemergencymeasureofafewmonths
durationtocopewithanunusualoccurrenceofdisease
wearetalkingaboutmakingthewholeofCaliforniaa
suitableplaceinwhichtocarryonallsortsofactivities
includingrememberthisbasicrightofmantohavea
comfortablelife

Sothewalledcityorcityofrefugeconceptisnogood
Thereforethereisthelastdesperatetryifitistruethat
thedevelopmentofthewaterresourcesofthisstateis
goingtomakethemosquitocontrolproblemfourtimesas
bigasitisnowthatissimplewewillappealtothe
LegislatureandtothegoverningbodiesofourDistricts
andotherlocalagenciesforfourtimesasmuchmoney
andimmediatelystepupthegovernmentalcostofmos
quitocontroltosomethingliketenmilliondollarsper
yearandifthatdoesntdoitwewillmakeit20million
peryear

WellIamnotaninfallibleprophetbutIthinkIama
goodenoughprophettocallthepercentagesonthatand
itisnogoTheexpenditureofpublicmoneyprobably
willbeincreasednextyearThebillsponsoredbyyour
groupforanincreaseinsubventionfundshasagood
chanceofpassingandthereisaproposalforfundstoim
proveourmethodsofmeasurementofmosquitoandvirus
prevalenceandforimprovingtechniquesofmosquito
controlButwhetherornotthesebillsgothroughthe
amountofmoneyformosquitocontrolwillnotbespec
tacularlychangedBynostretchoftheimaginationwill
itbeincreasedevenasmuchas50Sothisthirdout
theproblemissaytentimesasbigthereforegiveusten
timesasmuchmoneyisnogo

WherethenareweWeareinafixWehavetried
threetimestofindaneasywayoutandthereisnoeasy
wayoutAllwecanseestaringusinthefaceisthehand
writingonthewallinredlettersthereisgoingtobe
morewaterandthereshallbefewermosquitoesDoes
thatsoundpessimisticWellatthisjuncturepermitmeto
takealookathistoryManytimeswhenyouarereally
stumpedandarelookingforananswertoanewproblem
ifyourunbackinhistoryyoumayfindananswer

About1540asmallgroupofdesperatemencom
mandedbyoneHernandoCortezsetoutononeofthe
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mostimprobableventuresinhistoryAbouttwohundred
strongwithverylittleequipmenttheysetthemselvesto
thejobofovercomingoneofthemostpowerfulnationsof
thethenworldtheAztecempireofMexicoThefirst
thingthislittlebandofmendidaftertheylandedwasto
stripallthehardwareandcordagefromtheirshipsand
burntheshipsTheyburnedtheirbridgesbehindthem
IntheirfirstencounterwiththiswarlikeraceCortezhad

acoupleofacesuphissleeveamiracleweaponHehad
horsesTheAztecshadneverseenhorsesandCortez
countedonthefactthatthesehorseswereinhumanmon

sterstotheAztecsandCortezwasabletowinhisfirst
battlesagainstterrificoddssimplybecausehehadthis
miracleweaponathisdisposalWhenahorsewaskilledit
wasburiedquicklysothatthenativesdidnotfindout
thatitwasnotaninhumandeviceButtheywerenotable
toburyallthekilledhorsesandeventuallytheAztecs
learnedthatthehorsewasseparatefrommanandnot
immortalSothenthemiraclewasdispelledandfrom
thenontheAztecsdevelopedastoutresistance

ButCortezstartedhismarchtotheCityofMexicoand
whatcouldameretwohundredmendoagainstanation
ButhehadtheanswersHeobtainedcooperationinhis
adventurebyfirstdefeatingandthenmakingalliesofthe
TlaxcalansawarlikefractionoftheAztecempireandby
sodoinghemultipliedhisforcesmanyfoldHefinallygot
totheCityofMexicobuthestillhadnotconqueredthe
Aztecsandhewasinasenseaprisonersurroundedbythe
AztecsButhestudiedthisraceandhediscoveredabio

logicalweaknesstheAztecsworshippedtheiremperor
MontezumaSoCortezdecidedthatifhecouldcapture
theemperorhecouldcapturetheAztecs

BydeviousmethodshesucceededininvitingMonte
zumaandhisnoblestoabanquetwhereuponheseized
themandthroughcontroloftheemperorhegotcom
mandofthecityButthencameadarkcloudoftrouble
AcouriercamefromVeraCruzsayingthattheSpanish
crownhadsentamilitaryforcetheretotakeoverthecon
questofMexicofromCortezSoCortezthoughtThese
guyscanruinmebutmaybeIcangetthemonmyside
SowithaboutonehundredmenhemarchedbacktoVera

CruzattackedthecrownforcesunderNarvaezseveral
hundredstronginthemiddleofthenightandwithstrat
agemandsurprisefirstconqueredthemandthencon
vincedthemtojoinhimAddingtheirforcestohishere
turnedtotheCityofMexicostrongerthanever

Finallyhoweverthisbiologicalphenomenonofthe
Aztecracehewasdealingwithbegantodevelopresist
anceandfinallytheAztecsthrewCortezandhisgangout
oftownbagandbaggageTheylosttheirhorsestheylost
theircannontheylosttheirweaponsandonableak
morningCortezandabout50ofhismenfoundthemselves
sittingontopofahillwithnothingbuttheirbritchesand
shirtsandtherehewas

Andtherewearenowfacingthegreatproblemoferas
ingthemosquitopopulationwithapparentlyfarless
prospectofdoingamoresuccessfuljobthaneverbefore

SowhatdidCortezdoHisbridgeswereburnedbehind
himHehadnochoicebuttowinorperishBysheer
geniusheconvincedhispeoplethattheycouldsucceed
Hesurroundedhimselfwithalliesfromthecountryand
sovividlyandskillfullyspelledoutanewplanofattack
thattheyallsawitwouldworkFromhisformervessels
hetransportedthecordageandhardwaretothelake
aroundtheCityofMexicoandhisoneshipwrighttaught
thousandsofnativestoconstructafleetofsailingboats



fromtimbertheycouldfindinthecountryThenviawa
tertheyproceedtoattackandrecapturethecity

Thatmaybeaparablebutherewestandinrelationto
themosquitoesinbettercasethanCortezdidwithrela
tiontotheAztecsNowwehaveenoughresourcesto
makethesameoldplaythatwehavebeenmakinginpast
yearsusingthesameweaponsthathavebeentosome
extentdiscreditedSowhatshouldwedoIfwecantake
apagefromCotezsbookwecansaythateachofusisthe
quarterbackofasmallveryselectandveryresourceful
groupofmenbuttheteamworkwithwhichwearegoing
toconquerthemosquitoesisnotourselvesalonenot
merelythissmallversatilegroupbutalargearmyofpeo
plethatwefindinthecentralvalleyinthecitiesand
countiesofCaliforniareadytobesoldaplanreadyto
seehowtheyfitintosuchaplansothatwewilloutnum
bereventhemosquitoeswhenwegetthrough
IdontthinkIneedtolaborthisparableanyfurther

TherestofthestoryIguessisuptoyoubeginningnext
Mondaymorning

PresidentPetersThankyouMrSteadforyour
thoughtprovokingtalkWearealllookingforinter
agencycooperationforthebettermentofmosquitoabate
mentandwewillnowhearfromDrElmerBingham
HealthOfficeroftheSanJoaquinLocalHealthDistrict
whowilltalkonStateandLocalRelationshipsinthe
CaliforniaPublicHealthProgram

DrBinghamYougentlemenarenowinyourthird
andfinaldayoftheseelaboratediscussionsandIimagine
thatyouarereachingthesaturationpointsoIwillbe
briefButIwouldliketodigressamomentPerhapsyou
areworriedaboutahighlysuccessfulmosquitocontrol
programwhichwillnotleaveunansweredalltheseprob
lemswhichDrReevesandDrLongshorerelatedthis
morningButatthepresenttimeitappearsthatwemay
maintainanareainsouthernSanJoaquinCountywhere
therewillbenomosquitocontrolwhereencephalitiscan
continuetospreadandwithwhichyoucancomparethe
goodresultsyougetinotherpartsofthevalley

WeshouldperhapsentitlemyremarksTheBig
ChangeThebigchangeinrelationshipbetweenthe
Stateandlocalhealthagenciestookplacein1947when
theStatedecideditwastimetheygavesomeassistanceto
localhealthdepartmentsIttooktheformoffinancial
assistancethroughastatesubsidyandIthinkthewhole
complexionofStateandlocalrelationshipshasbeendras
ticallychangedbythissubsidyanditsaccompanyinglegis
lationThelegislationisuniqueinthatinadditiontoset
tingupfundstoassistlocalhealthdepartmentsthelaw
spelledoutdefiniteparticipationbytheLocalhealthde
partmentsintheadministrationoftheactTherewases
tablishedalegallyconstitutedconferenceoflocalhealth
officersandtherewasdelegatedtothisconferencecertain
powersForexampletheStateHealthDepartmentcould
administerthesubventionfundonlyafterconsultation
andadvicefromaConferenceofLocalHealthOfficers
andshallconsultwiththeConferenceinregardtostan
dardsofeducationandexperienceforpeopletobeem
ployedinlocalhealthactivitiesThelawprovidesthat
localgovernmentsshallpaytheexpensesofthelocal
healthofficerinattendingtheregularmeetingsofthe
conferencenottoexceedtwoinayear

IassureyouthattheConferencehasnotspentitstime
atthesemeetingsdiscussingjustthosetwopointsadmin
istrationofthesubventionmoneyandpersonnelstand
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ardsWehavegoneintothetechnicalfieldthescientific
fieldaswellTheformulafordividinguptheStatesub
sidywasestablishedearlyandhasnotbeenchanged
Therehavebeenafewchangesinstandardsforpersonnel
employedunderthesefundsButthebulkofthetimeof
theconferenceshasbeendevotedtotheadministrativeand

workingproblemsoflocalhealthdepartmentsInallthe
deliberationsoftheConferencetherehasbeenanex
tremelycloserelationshipbetweentheStateHealthDe
partmentpersonnelandthepersonnelofthelocalhealth
departmentsIdontthinkthereisanyonewhopartici
patesintheworkoftheConferencewhohasntbeen
greatlyhenefittedImightquotethepresentSecretary
whosaidthatattheendoftheyearhehadlearnedmore
fromtheConferencethanhedidinhispostgraduate
courseatJohnHopkinsThisConferenceisineffectan
inservicetrainingforhealthofficerswhichcannotbe
beatbuttogetanythingoutofityouhavegottopartici
pateandIamsurethatallwhohaveparticipatedhave
hadagreatdealofhelpfromit

Oneofourdifficultieshasbeenthatwehavesometimes

triedtoaccomplishtoomuchtooquicklyDrTohnPhilp
formerlyHealthOfficerofButteCountyandnowwith
theStateDepartmentofPublicHealthsaidthatinhis

lastyearinButteCountyhedevotedfortyfivedaysto
ConferencebusinessThelawstatesthattheConference

shallhavecertainofficersandtheseofficersformanexec
utivecommitteewhichdoesagreatdealofworkThe
ConferencealsosetupaCommitteeonAdministrative
Practicesofaboutadozenmenandunderittherehave
beenestablishedfivestudycommitteeseachchairman
thereofbeingonthemaincommitteeTheycarryalarge
amountofresonsibilitytokeepthewheelsturning

OurstatuteisnowinitssixthyearandIthinkthatthe
successofthelawandthecarefulmannerinwhichit
wasdrawnisshowninthefactthatithasnotbeen
amendedOntheotherhandyourmosquitoabatement
districtacthasbeenfrequentlyamendedButnowthe
healthofficersaretalkingaboutchangingourlawinonly
onefeaturethatistheincomeaspectWhenthelawwas
setupin1947thevalueofadollarwasmuchgreaterthan
itistodayandwefeelthatthisshouldbegivenconsidera
tion

WillthistypeoforganizationworkelsewhereIthink
itsbiggestassetisthattheConferenceisalegallyconsti
tutedbodythattravellingexpensesforthehealthofficers
arelegallydefrayedandtheoperationsofthecommittees
aretakencareofthroughfundssetupintheStateHealth
DepartmentOfcoursesomehealthofficershavetospend
considerabletimeoutsideoftheirjurisdictionasidefrom
thetworegularmeetingsperyearImentionedDr
Philpsfortyfivedaysafewmomentsagoandthere
mightbeachallengeonanofficialbeingsomuchaway
fromhislocaldutiesbutusuallythefactthatsuchex
pensesarepaidbytheStateoffsetsthatargumentBut
thetimeusedoncommitteesreflectsthefactthatper
hapswehavetriedtodotoomuchtoorapidly

Therehavebeenoccasionalsuggestionsofschisminour
organizationArecentonewasconcerningthefeedingof
rawgarbagetohogsThecityhealthofficerswereforced
bytheircitymanagerstotakeastandagainstlegislationon
thematterwhereasthecountyhealthofficerswerefaced
withtheproblemofgarbagedisposalintheirareasand
favoredlegislationonthematterButmostofourprob
lemshavenotbeenseriousandweremainonspeaking
termswitheachother



TheCaliforniaConferenceofLocalHealthOfficers
hasreplacedpreviousorganizationssuchasthehealth
officerssectionoftheLeagueofCaliforniaCities

Ifthepresentorganizationofmosquitoabatementdis
trictsisgoingtoconsiderasimilartypeofactivityit
shouldconsiderwhetheritcanbeoperatedeffectively
withoutlegalbackingsuchasthehealthofficershaveand
secondlytheyshouldconsiderwhatpersonsshouldbe
includedOurlawsaysthatalllocalhealthofficersbelong
totheConferenceItleavesoutallotherhealthdepart
mentpersonnelRecentlyoneoftheengineersinalocal
healthdepartmentsuggestedthatitwasilladvisdforthe
healthofficerstoformcommitteesonsantiationmatters
butsuchcommitteesdealingwithenvironmentalprob
lemsshouldbemadeupfromsanitationofficialsButthe
factremainsthatonlyhealthofficersaremembersofour
ConferenceIfamosquitoabatementorganizationwas
setupinsimilarfashionyouwouldhaveonlymanagers
ofyourdistrictsasmembers

ButtheConferenceoflocalHealthOfficershasstimu

latedothergroupsforexampleastateorganizationof
laboratorydirectorswhichisavoluntaryorganization
Therehavebeenmanytimeswhenwehavewishedwe
hadthedirectassistanceofothermembersofourstaffs
duringourdeliberationsbutasyetwehavenotseenhow
wecanbringthesepeopleinofficiallyaspartofouror
ganizationThisisoneareainwhichourtypeoforganiza
tionmaybedefectiveandifothergroupsshouldconsider
legalorganizationtheyshoulddecidewhobesidethe
headsofthedepartmentsshouldbeincluded
Ithinkthatwecansaythatthisconferencehasad

vancedpublichealthinCaliforniamoreinthepastsix
yearsthananyothersinglefactorinthehistoryofthe
StateItmaybethatsimilarorganizationsinotherfields
ofinterestbyfollowingthispatternmightobtainsimilar
resultsIamsoldontheConference100andinspite
ofthetimewehadtodevotetoitsofficialdutieslastyear
IconsideritwellworthwhileandIamwellrepaidforthe
timespent
IassumeMrPresidentthattimewillnotpermita

discussionofthissubjectbutifsomeofyoupeopleare
interestedIwillbegladtogointodetailslaterasdesired

PresidentPetersThankyouverymuchDrBingham
AsthefinalspeakerforthismorningIwillcallonmy
twinbrotherDickPetersChiefoftheBureauofVector
ControlStateDepartmentofPublicHealthwhoisto
speakonStrengtheningourOffenseAgainstMosquitoes
andourDefenseAgainstEncephalitis

EditorsNoteUnfortunatelyanadequatetranscrip
tioofMrPeterstalkisnotavailable

SIXTHSESSION

FRIDAYAFTERNOONFEBRUARY131953
ODDFELLOWSHALLSACRAMENTO

PresidentPetersWewillnowtakeupthepaneldis
cussionwhichwehadtopostponefromthismornings
programforlackoftimeThetitleisMethodsofMeas
urementofMosquitoPopulationsandtheModerator
willbeJohnRWalkeroftheBureauofVectorControl
Jackwillyoupleaseintroducethemembersofyour
panel

MrWalkerWillthefollowingmembersofthepanel
pleasecomeforwardandbeseatedatthistableDr
HarveyIScudderTechnicalCoordinatorBureauof
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VectorControlGordonFSmithManagerKernMos
quitoAbatementDistrictThomasDMulhernAssoci
ateVectorControlSpecialistBureauofVectorControl
EdmondCLoomisAssociateVectorControlSpecialist
BureauofVectorControlandTheodoreAaronsAssist
antManagerAlamedaCountyMosquitoAbatement
District

OneoftheproposalsoftheCaliforniaMosquitoCon
trolAssociationtotheStateDepartmentofPublicHealth
andtotheLegislaturethisyearwasthatthereshouldbea
methodorprogramsetupbywhichwecouldmeasure
bothviruspresenceandmosquitopopulationssothatwe
couldhavesomewarningastotheexcessiveprevalence
ofeitherorbothtoalertthehealthandmosquitocontrol
agenciesintimetotakenecessarypreventivemeasures
Thispanelwillconsidertheproblemofmeasurementof
mosquitopopulationsbythevariousmethodsanddevices
availabletousanddiscusstheirusesandlimitationsThe
firstspeakeronthepanelwillbeDrScudder

EditorsNoteDrScuddersremarkshavenotbeen
clearedwiththeUSPublicHealthServiceandweare
thereforeunabletopresentthem

MrWalkerThenextsectionofthispanelwillnowbe
giventoGordonSmith

GORDONFSMITH

Theonlymethodofassessingtheefficacyofanyen
deavorissomemeansofsystematicallymeasuringthere
sultsobtainedagainstthosedesiredInmosquitocontrol
theefficiencyofoperationisindicatedbythenumbersof
adultmosquitoeswhichareabletoemergesuccessfully
fromtheaquaticformandlivetodisturbthepopulation
intheareaundercontrolThereforeitbehoovesamos

quitoabatementdistricttosetupfortheirowninforma
tionanduseasystemofestimatingtheadultpopulation
asacheckontheefficiencyofitsprogrambothinpor
tionsofthedistrictandinitsentiretyforimmediateuse
andforlongtermanalysistoindicatetheprogressofthe
programandtoaidinplanningthefuture

Therearenumberofmethodsofestimatingtheadult
mosquitopopulationemergingsuccessfullyAllofthese
methodsaresubjecttotheinterferenceofvariableand
uncontrollablefactorsThereisnonethatisnotopento
criticismHoweveruntilsomeonedevelopsaperfect
methodweshallhavetodothebestwecanwithwhatwe
have

Inselectingthemethodtobeusedforadistrictsown
purposesanumberoffactorsmustbeconsideredThe
finaldecisionshouldbearrivedatonlyaftersuitabletrials
Thetopographygeographyandmeteorologyofthearea
inquestionmayhaveagreatdealtodowiththeselection
oftheprimarymethodusedThespeciesofmosquitoesto
becountedmayalsohaveaconsiderableinfluenceand
mayrequiremorethanonetechniqueFinallyeconomics
haveadefiniteplaceinthepictureHowmuchtimeand
moneycanthedistrictaffordtoputintotheprogramIt
appearsthenthatforthedistrictsownpurposesandin
formationtheselectionofmethodwilldependonthe
localconditionsIfitisdesirabletobroadenthemosquito
adultpicturebeyondthedistrictlevelforsomeparticular
purposesuchasgeneralanalysisofvectorprevalenceor
comparisonofmosquitolevelswithinthedistrictwith

THEUSEOFNATURALRESTINGSTATIONSIN

THEKERNMOSQUITOABATEMENTDISTRICT



thosefoundinuncontrolledareasitmaybewelltofur
thermodifytechniquesortoresorttodualmethodsin
orderthatthebroadcoveragemaybeasuniformaspos
sible

IntheKernDistricttherestingstationcountwasse
lectedasthemethodofchoicesinceatthetimethecount
ingprogramwasinitiatedourprimaryinterestinassess
ingpopulationlevelsofCulextarsalisLighttrapsbody
countsandlarvalsurveysaregivenlimitedusewhere
specialsituationsindicateIbelievehoweverthatthe
remarksIshallmakeapplytoagreaterorlesserdegreeto
anymethodusedforpopulationmeasurementwithincon
trolledareas

InoperationwehaveusedtwotypesofCountingSta
tionsPermanentandRandomPermanentcountingsta
tionsareforlongrangestudiesThesestationsarevisited
regularlyatweeklyintervalsthroughouttheyearSince
theyaretobecheckedforpermanentrecordingpurposes
asanaidtolongrangeanalysistheymustbeselectedwith
considerablecareIfpossibleseveralsitesinthearea
whereanewstationistobeestablishedshouldbecounted
regularlyforaperiodoftimeAfterthisobservationper
iodthemostrepresentativeofthesitesundersurveillance
isselectedforlongtermcountingpurposesThenumber
ofthesestationsusedmustinalargepartbedetermined
bytheareatobesurveydandlimitationssetbytheecon
omicsoftheparticularareaagainsttheinformationtobe
obtained

Randomstationsareofmorevalueforanimmediate

indicationoflocationsinthedistrictwhereanunusually
highpopulationofadultsispresentThesemayindicate
theneedformoreconcertedeffortinaparticulararea
Thecountingsitesmaybeanyshelterwheremosquito
adultsarecommonlyfoundObservationiscasualrather
thanonaregularbasisThistypeofcountingwillserve
tofillinthegapsbetweenpermanentstationsinsupplying
informationconcerningcurrenttrendsinfielddevelop
ments

Inselectingrestingsheltersforeitherpermanentor
randomcountinganyshelteredplaceshouldbeconsid
eredChickenhousesporchesbarnstankhousescellars
andculvertsareamongthetypesofshelterswehaveused
Onoccasionwhennoshelterwasavailableinthelocation
tobesampledonehasbeenprovidedintheformofabox
orbarrel

Inoperationwehavefounditadvantageoustoassign
aspeciallytrainedinspectortocarryoutthecounting
andselectionofallpermanentstationstoobtainthegreat
estmeasureofuniformityandleavetheentomologistfree
forspecialproectsWhennotoccupiedwiththisworkhe
identifiesmaterialmakesrandomcountsaidsoperators
inlocatingdifficulttofindsourcesandaidstheentomolo
gistininvestigatingspecialproblemsAllregularperson
nelshouldbesufficientlytrainedtodorandomcounting
andshouldbeencouragedtodoalimitedamountofadult
checkingtobetterinformthemselvesofconditionsintheir
zones

Althoughalargepartoftheheavymosquitoproducing
areainthestateisnowinabatementdistrictsitwouldbe
welltoestablishsomesystemofpopulationsurveyinun
controlledareastodevelopnormaltrendsbothimmedi
ateandlongrangeforcomparisonwithtrendsincon
trolledareasAwellbalancedprogramofadultsampling
shouldlenditselftointerpretationinvariouswaysofad
vantagetothedistrict
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Currenttrendsinadultpopulationandthelocationof
troublespotswithinadistrictmaybeinterpretedandthe
needforgreatereffortinparticulardirectionmaybeindi
catedbyacombinationofrandomandpermanentstation
counts

Longrangetrendsmaybedevelopedfromthecompari
sonofdataobtainedfrompermanentstationsyearbyyear
andwithsuchclimatologicaldataasmaybeavailable
Thesetrendstobeofmaximumvaluemustbecarefully
gatheredoveraperiodofyearsTheywilltendtoindicate
theprogressofthecontrolprogramAlsosinceeconomi
callymostcontrolprogramsarefairlystaticindegreewith
regardtothedevelopmentoftheproblemtherecordsmay
indicatecyclictrendsThesetrendswhencomparedwith
weatherdatamaygiveinformationofvalueinplanning
sprayprograms

Indistrictinterpretationofdataobtainedbythistype
ofaprogramespeciallytheassessingofimmediatemove
mentsbasedonactualnumericalcountsthetrendses
tablishedmustbeinlargepartsubjectiveandbasedonan
intimateknowledgeofalltheproblemsandthefactors
presentTheanalysisoflongrangetrendswithinadistrict
shouldalsobeinfluencedbysubjectiveaswellasobjective
interpretationbasedonaknowledgeofthepastandprob
ablefuturedevelopmentwithinthedistrictoffactorsin
fluencingmosquitobreeding

Inanyinterpretationofdatagatheredfromanumber
ofdistrictseventhoughcountingmethodsaresupposedly
comparableextremecautionshouldbeexercisedinat
temptingtocompareareawithareabyactualnumbers
Thisdatashouldbeofgreatvaluehoweverindevelop
inggeneraloverallpopulationmovementsbothcurrent
andlongterm

Theamountofbenefitobtainedfromadultcounting
willbedeterminedbythecaretakenincarryingoutthe
programIftheprogramiscarefullyplannedandcarried
outitwillreplacemuchguessworkwithfactualdataof
considerablevalueinplanningandsurveillanceofacon
trolprogram

MrWalkerTommyMulhernwillnowdiscusstheuse
ofmechanicaltrapsinmeasuringmosquitopopulations

THEUSEOFMECHANICALTRAPSIN

MEASURINGMOSQUITOPOPULATIONS
ByTHOMASDMULHERN

AssociateVectorControlSpecialistBureauofVector
ControlStateDepartmentofPublicHealth

Asintroductiontotheremarksthatfollowitmaybe
worthwhiletoreviewtheconceptuponwhichwasbased
muchofthedevelopmentworkwithmechanicaltrapsfor
measuringmosquitoprevalenceorannoyance

Mosquitocontrolagenciesareinexistencetodaybe
causefemalemosquitoesbitehumansThesefemalemos
quitoesmayhavecomefromsourcesnearbyormayhave
flownmanymilestoreachthepointwheretheyattack
Generallythemostintenseattackperiodoccursabout
duskforatthattimemostcommonspeciesofmosquitoes
areveryactiveandthegreatestnumberofpersonsare
exposedwhileattemptingtoenjoytheoutofdoorsattheir
residencesIfwecandeterminewithreasonableaccuracy
thenumbersoffemalemosquitoesinresidentialareasdur
ingtheeveninghoursweshallhaveafirmbasisforan
opinionastotheneedformosquitocontrolorforthe
intensificationofmosquitocontrolifthereisaprogram
alreadyinoperationFurthermoreifwecandetermine



whatspeciesofmosquitoesareinvolvedintheattack
uponhumanswemaycorrelatethisinformationwithour
knowledgeofthetypesofsourcesfromwhichthevarious
mosquitoescomethereafterintensifyingourworkagainst
thesourcesoftheoffendingspeciesThetrappingprob
lemthenbecomesoneofmeasuringthenumbersoffe
malemosquitoesofallspecieswhichareabouthuman
habitationsintheeveninngornighthourswhenallof
ourimportantspeciesareactive

Theneedforestablishingsuchanindexofattackor
indexofpotentialannoyancehaslongbeenrecognized
Manyeffortshavebeenmadetoestablishanindexby
usinghumancollectorswhowouldcatchallmosquitoes
whichattemptedtobiterecordingthetimeandnumbers
caughtThedifficultiesandinconsistenciesofthisplan
arewellknowntoallofus

Asearlyas1922Headleepublishedadetailedappraisal
ofthisproblemurgingthateffortsbeputforthtodevelop
amechanicalsubstituteforthehumancollectorRudolfs
in1925reporteduponthreeyearsworkwhichhadbeen
donewithchemicalslightshumiditytemperatureetc
inanefforttodeterminewhatbaitsmightbeusedtoat
tractmosquitoestoatrapHisconclusionwasthatthe
humanbreathlargelycarbondioxidewasthestrongest
attractantandhealsoindicatedtheattractionoflight

In1927HeadleetestedaLighttrapwithoutany
meansofmovingairwhichusedadrycellbatteryto
powerasmalllightbulbThiswasobservedtoattract
somemosquitoesbutafewwerecaughtduetothelack
ofapositivemeansofentrappingthemosquitoeswhich
cameneartheentrance

Withthissubstantialbasisofstudyandexperimentas
astartingpointanumberofsuccessfulfanequippedlight
trapswerebuiltandtestedwithinafewyearsasreported
byHeadlee1932andMulhern1934

Aftertenyearsoftestingandfielduseofabout40traps
ofthe1934designenoughinformationhadbeenaccumu
latedaboutthismodeltowarrantthepreparationofa
circularofinstructionsforuseMulhern1942Many
thousandsoftrapsofthisdesignhavebeenusedbymany
agenciesandaconsiderablenumberarestillinuseHow
everduringWorldWarIImanufactureoftheheavy
dutymotorandfancapacity360400cuftofairper
minuteaboutwhichthetraphadbeendesignedwasdis
continuedandhasneverbeenresumedManyofthewar
timetrapswerethereforeequippedwithsubstitutefans
ofsubnormalairmovingcapacitythesetrapsbeingnot
comparablewiththeoriginalinabilitytocatchmosqui
toesGreatemphasisisplacedupontheneedforequip
pingtrapswithfanscapableofmovingnotlessthanthe
standardvolumeofairforadeficientairmovement

throughthetrapmeansalessenedcatchWhenmosqui
toesarenumeroustheescapeofmosquitoesfromadefi
cienttrapmaybereadilyobservedItappearsthatthey
arealarmedorrepelledwhentheyapproachtheentrance
tothetrapandcanflyawayfromitifthefanbesub
normalTheycannotescapeiftheairismovingthrough
trapatthestandardrate

In1948afanandmotorbecameavailablewhichwas

evenbetterforthepurposethantheinitiallyspecified
unitduetobeingofsturdierconstructionwithsealed
casepermanentlylubricatedandprotectedfromdirtUn
fortunatelythisfanwasslightlylarger500cuftofair
perminutethantheoriginalmodelbutbecauseitwas
somuchmoresuitablethananyotheravailableitwas
deemedjustifiiabletoredesignthetraptoaccomodatethe
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newunitandincorporateanumberofrefinementsnot
includedintheoriginaldesignMulhern1952

Severaleffectivespecialpurposetrapshavebeende
signedandreportedintheliteratureWCReevesand
WMcDHammon1942REBellamyandWCReeves
1952JCChamberlinandFRLawson1945HH
StageandJCChamberlin1945Thesespecialtraps
shouldreceivetheattentionofworkersinterestedinthis
fieldofmeasurementThepresentwriterhasexperi
mentedwithseveral6volttrapsnoneofwhichwerevery
effiicientandhasobservedtwolargetrapsbuiltbyother
workersinanefforttodevelopaunitthatwouldprovide
controlinalimitedareaThesetrapshavebeenableto
catchlargenumbersofmosquitoesbuttheyhavenot
provedtobeadequateasacontrolmeasureanddescrip
tionshavenotbeenpublished

Thoughtfulattemptstoappraisethelighttraphave
beenmadebyseveralworkersEvaluationofthedata
takenhasbeendifficultduetotheabsenceofanyfixed
baselinetowhichresultsmightbecomparedandthe
existenceofmanyvariablewhichaffecttheresultsHuff
aker1943comparedthelighttrapwithothermeansof
samplingandconcludedthatitdidnotcatchallspecies
ofmosquitoesequallywellVanDerwerker19351939
1937consideredthevariationsinthehabitsofvarious
mosquitoeswithrespecttoattackonmanandconcluded
thatthelighttraprecordswerecomparabletoandfairly
representedtherelativeattackratesandannoyance
causedbythemosquitoeswhichwerepresentinthearea
wherehewasworkingItisprobablethattherearevaria
tionsintherateatwhichthevariousspeciesofmosquitoes
aretakenanditislikewiseprobablethatequallygreat
variationsinattackhabitsexistbutitwasnotedin1952
thatalloftheimportantspeciesofmosquitoesinCalifor
niadoenterthelighttrapsinconsiderablenumbersFu
turecomparativestudiesmayenableustodeterminepre
ciselythevariationswhichexist

Itappearsthattheuseofthesetrapsoffercertainad
vantagesoversomeothermeansofcollectingdatawhen
thepurposeistoappraisethedegreeofmosquitoannoy
anceinacommunity

1Thehumanfactorisreducedtotheminimumthus
eliminatingoneimportantsourceoferror

2Throughtheuseoftimeswitchesandcooperators
nightlycollectionsmaybetakenthroughoutthesea
sonatrelativelylowcost

3Theentirenightperiodmayandshouldbesampled
therebyeliminatinganothercommonsourceoferror
whichexistswhenshorttermcollectionsaretaken

4Thetrapcatchesareasonablenumberofalltheim
portantspeciesofmosquitoeswhichmaydemand
controlinCalifornia

5Thetrapsamplestheactiveadultmosquitopopula
tionwhichiscausinghumanannoyancewhereas
restingorfeedingstationscountinanimalshelters
etcmaybeinfactameasureofalocalizedconcen
trationofmosquitoesnotrepresentativeofthemos
quitoannoyanceinthearea

6Operationofthelighttrapsmaybestandardizedso
thatrecordstakencanbecomparablefromtimeto
timeandfromplacetoplace

Certaindisadvantageshavebeennoted
1Caremustbetakeninlocatingalighttraptoinsure

thatitwillnotbeundulyinfluencedbycompeting
attractantsorbyrepellentsinthearea

2Thetrapmaycatchmoremosquitoesandmoreother



insectsthansomeothermethodsthusincreasingthe
amountoflabornecessaryinsortingandidentifying
thecatch

3Whentemperaturesfallbelow60Ftheeffective
nessofthetrapisreduced

Itistheopinionofthiswritiesrthattheadvantages
markedlyoutweightthedisadvantages
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MrWalkerThelastspeakeronthispanelwillbeTed
Aarons

MrAaronsItisgenerallyappreciatedthatoverthe
periodofthepastseveralyearstherehasbeenanincreas
ingneedforstandardizationofmethodsusedtomeasure
mosquitoprevalenceTheurgencyofthisneedwhichhas
beenjointlyexpressedbytheCaliforniaMosquitoControl
AssociationIncandtheStateDepartmentofPublic
Healthwasmadeparticularlyevidentinviewofthecir
cumstancesassociatedwiththeunprecendentedencepha
litisoutbreakexperiencedin1952Thispastseasonthe

66

AssociationaskedtheCulicidologyCommitteetogive
priorityconsiderationtothepromulgationofaplanof
measuringrecordingandinterpretingmosquitopopula
tiondensity

Variouspanelmembershavediscusseddiversetech
niquesusedinthecontroloperationstoevaluatemosquito
populationdensityanddistributionThesemethodshave
includedtheuseofartificialmosquitorestingunitsbaffle
trapsbaittrapslighttrapsnaturalrestingstationsleg
andbodycountslarvalsamplingproceduresetcMany
ofthesemethodsapparentlylendthemselvestotheopera
tionalprojectHowevertheproblemofusingmethods
whichtendtostandardizepopulationdensityevaluation
onaregionalandstatewidebasishasyettobeworkedout
tothesatisfactionofthemajorityoftechnicalworkersThe
applicationofprinciplesofmosquitopopulationmeasure
menttoevaluatecontrolprogramshasbeengivenexten
siveconsiderationsince1946bytheAssociationTosome
extentnearlyalloftheprincipalmethodstechniquesand
mechanicaldevicesusedelsewherethroughouttheworld
havebeentestedagainstcertainsegmentsofourdiverse
mosquitofaunaConsiderableimaginationandconstruc
tivethinkinghasgoneintotherefinementofestablished
techniquesandthedevelopmentofnewonesSignificant
contributionshavebeenmadeinthefieldofsoilsampling
andeggdensitydeterminationimprovedseineingmeth
odshavebeendevelopedforlarvaldensitymeasurement
andanumberofimprovementsandnewtechniqueshave
beenappliedtomechanicaltrapsandotherdevicesused
toestimateadultpopulations

ANACCEPTABLEPLAN

Theobjectivesofanacceptablerecommendationwould
be

aTodevelopasimplifiedstandardplanofpopulation
measurementwhichwillprovideareasonablyvalidesti
mateofmosquitonumbersinrelationtodiseaseincidence
publiccomfortandeconomicdamage

bTorecommendminimumrequirementsofpartici
pationwhichwillexertnounduehardshiponanyagency
cTorecommendastandardsystemofrecordingand

reportingwhichwillfurnishacurrentseasonalandyear
byyearbiologicalauditonbothlocalandstatewidebasis

AnyplandevelopedforrecommendationtoaLarge
numberofagenciesmustofnecessitybesomewhatofa
compromiseItisunlikelythatanyagencywillfindthe
minimumrequirementsadequateatalltimesTheReport
oftheCulicidologyCommitteecontainedinfullinthese
proceedingsdetailsaproposedplanformeasuringand
recordingmosquitopopulationsTheplangivesconsider
ationtoboththepreadultandadultmosquitostagesand
includesadiscussiononreportingproceduresconstruc
tionandoperationofstandardlighttrapsandadultmos
quitorestingstationunits

Theevaluationofanyplancanonlybehadafterafair
trialThediscussionsofthepanelhavebeenelaborations
ofcertainideasusedintherecommendationsoftheCuli
cidologyCommitteereportWenowareinapositionto
puttheserecommendationsintofieldpracticeandcon
siderchangesandmodificationsasexperiencedictates

Itiswelltokeepinmindthatallofthemethodsof
measurementarebuttoolsbywhichonemaybeaidedin
arrivingatareasonableevaluationoftheefficacyofcon
trolThefinalevaluationoftheoperationalcontrolpro
gramwillofcoursebemorefullyappraisedasaresultof
theoverallexperienceoftheprojectdirector



MrWalkerThisconcludesthepanelpresentationand
thematterisnowopenforgeneraldiscussion

EditorsNoteThisdiscussionwasnotclearlyre
cordedfortranscription

PresidentPetersThankyougentlemenofthepanelI
willnowaskDrTinkhamtodiscussthecontrolofeye
gnatsbysoillarvicides

CONTROLOFEYEGNATSBYSOILLARVICIDES

ByERNESTRTINKHAMPHD
ManagerandDistrictEntomologistCoachellaValley

MosquitoAbatementDistrict

AsidefromafewshortintroductoryremarksIwishto
concentratemyfifteenminutesofconferencetimetothe
subjectofGnatControlbySoilLarvicidesIdowishto
sayhoweverthatinCoachellaValleywehave5species
ofHippelates4ofwhicharepestiferousandonenamed
inhonorofthelateProfessorHermesisnoteworthilynot
apestOfthefourspeciesonlyHcollusoristherealpest
andallremarkshenceforthrefertothatspecies

Hcollusorbreedsalmostentirelyinfreshlytilled
dampfriablesandysoilsandtheproblemofgnatcontrol
stemsentirelyfromthefactthatpracticallyallofthedate
andcitrusgrowersinsistoncultivationThuseachdisc
ingduringthehottermonthsfromAprilandMaytoOc
toberorearlyNovemberproduceanewgenerationof
gnatsanditispossibletohave810generationspersea
sonThepeakofthepopulationcurveisinlateAugust
andearlySeptemberwhenasquareyardofcultivated
soilinthegardensmayproducefrom200to400collusor
gnats

Inthelatesummerof1950itbecameapparentthatthe
fieldapplicationofour1949laboratoryfindingsontheuse
ofthechlorinatedhydrocarbonsasadulticideswasnot
practicaloreconomicallypossibleSothenweturnedto
therelativelynewfieldofChemicalIrrigationwiththe
resultssopromisingthatin1951ourDistrictexpended
5000inchemicalstofurtherexplorethisnewfieldDue
tomanyfactorstoonumeroustoenumerateherechemi
calirrigationwassupplantedbylarvicidingmethods
whichweweresurewouldensuremoreuniformdistribu

tionnotonlyonthesurfacebutindepthIntheseexperi
mentsthechemicaleitherintheemulsifiableconcentrate
formoraswettablepowdersweresprayeddirectlyfrom
a24footboom20inchesabovethesoildirectlydown
uponthesoilsurfaceThefarmerorgrowercooperated
byfollowingbehindthesprayrigdiskinginthechemical
Weinsistedthatthisdiskingbedonetheverydayofthe
sprayingorotherwiseinourhotvalleytheheatwould
bringabouttherapiddeteriorationofthechemicalThe
ratesofapplicationwere2to3acreforAldrinBHC
ChlordaneDieldrinandHeptachlorand822acrefor
DDT

Bytheendof1951weknewthattheconcentrateswere
superiortothewettablepowdersnotonlyfromthecon
trolanglebutfromtheapplicationcostfactorforBHC
especiallygummedupthespraynozzlesconstantlyand
eventhemachine

Onthebasisofthe1951findingswechoseAldrinas
thebestandendeavoredtoapply2800gallonsof25
concentrateduringthe1952seasonfromApril1tothe
endofAugustWedidnotquitesucceedbecauseoflack
ofequipmentandmanpowerbutwedidapplyapproxi
matelyhalfofthatanddespitetheperegrinationsofgnats
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wereabletodemonstrateafaircontrolintheIndioCon

trolregion

Wenowhaveonhandapproximately4400gallonsof
Aldrin25emulsifiableconcentrateforthebig1953
LarvicidingSeasonwhichactuallygotunderwayon
January22ByJune21wehopewewillbeabletotreat
allthecultivateddateandcitrusgardensinCoachella
ValleyinadditiontothosetreatedlastsummerForthis
purposewehavethreesprayrigsof240300and500
gallonscapacityandthreetofiveoperatorstakingturns
atthesprayjobOuraimistotreateverycultivateddate
datecitrusandcitrusgroveinthevalleyhopingthereby
toreducegnatpopulationsbyatleast75percent

Nowletusexaminethechartdepictingtheevaluation
ofthe1951LarvicidingProgramafter16monthsof
evaluationsfromthesummerof1951untilthelatefall

of1952Forevaluationweuseyardsquareemergence
trapsandkeepanentomologicalrecordofnotonlyevery
speciesofgnatemergingbutofalltheadditionalinsect
faunacomingoutofthatsquareyardofsoilBycompar
ingemergenceontreatedanduntreatedsoilswecande
terminethemeasureofcontrolbyentomologicalmeans
Lateronwemaysetupalabtodeterminechemicalresi
duesinthesoilbychlorimetricmethodswhichwouldper
hapsnotonlycorroboratetheentomologicalmethodsbut
expeditedeterminationsontheresidualnatureofthe
soilinsecticides

Referringtothislargecoloredchartbeforeuswhich
portraysincolorsthesixlarvacidesconcernedwenote
thefollowingOntheordinatescalewehaveplotted
GnatEmergenceandontheabscissaorhorizontalbar
wehavetheNumberofTrapSettingsThusunderAldrin
wenote313trapresettingsThisdoesnotmeanthatwe
used313differenttrapsbutthatperhaps50different
trapswerereset313differenttimesduringthe16months
ofevaluationForAldrinwenotethat313trapspro
ducedonly52gnatsascomparedto257checktrapspro
ducing717gnatstogiveusapproximately94percent
control

ForBHCweseethat323treatmenttrapsproduced
240gnatsascomparedto692gnatsfor269checktraps
Thecontrolheerisevidentlylowandisapproximately
34

ForChlordanewehave251treatmenttrapsproducing
only36gnatsasagainst369gnatsfor11checktrapsHere
thecontrolisevidentlygoodandisapproximately89

DDTlikewiseisverygoodfor251treatmenttrapspro
ducedonly46gnatscomparedto695gnatsfor245check
trapsThisisapproximately934controlThislooksvery
goodbutwemustrememberthattherateherewas8to
22poundsperacreandeventhoughthecostpergallon
ofDDTconcentrateislowtheapplicationofsuch
poundagesperacreisprohibitive

AglanceattheDieldrincolumnsrevealsthat111
treatmenttrapsproduced54gnatsascomparedto533
gnatsfor101checktrapsThisindicatesapproximately
90controlbutwhenweinterpolate111treatmenttraps
against313forAldrinwenotethatthepercentagedrops
toapproximately70

Heptachlorontheotherhandpermittedtheproduc
tionofonly18gnatsfor124treatmenttrapsagainst350
gnatsfor115checktrapsHerewehaveroughly95
controlandinrelationshiptoAldrin313trapswould
produce42gnatsandthepercentagecontrolwouldstill
bearound95



ThusweseethatAldrinandHeptachlorareinfirst
placeChlordanesecondDDTthirdDieldrinfourthand
BHCinapoorfifth

WhyshouldthisbeWhyshouldtherebethisdiffer
enceWhatisitthatmakesonechlorinatedhydrocarbon
superiortoothersassoillarvicidesTheanswerlies
notinonefactorbutinacombinationoffactorsthat

complicatetheissueBrieflystatedsomeofthemareas
follows

1RelativeToxicityFactoroftheInsecticidesThis
isanimportantfactorandderivesnotonlyfromthepur
ityofthechemicalbuttheinsecticidalnatureofthe
chemicalitselfThusofthesixchemicalsAldrinand

Dieldrinareratedat8590toxicHetpachlorandDDT
70to80andBHClowerstillThereasonthatChlor
daneratesonly50orlessisthatChlordaneisfullof
impuritiesandthatitcontainsonlytwoactiveinsecticidal
principlesoneofwhichisHeptachlorLikewisewith
BHCtheonlytoxicisomeroffouristhegammaisomer
ThusaBHCsolutioncontainslittletoxicmaterialin

additiontothegammaisomerunlessitbetheBetaisomer
Additionalfactorsareasfollows

2StabilityoftheInsecticidesasregardstoHeatThus
AldrinandDieldrinarestableupto100CChlordane
breaksdown20at60Corapproximately135Fah
Heptachlordissociates12at60Cand51at100
CBHC46at60CLindane99gammaBHC
dissociatesabout50at20Candhencewouldbeof
littlevalueasasoillarvacide

3AlkaliResistanceRateveryimportantifyouhave
alkalisoils

4CompatabilityofInsecticidewithIrrigationWater
InCoachellaValleywehaveanacreinchofsaltmostly
gypsumineveryacrefootofirrigationwater

5Formulationtheadditionofcertainmineraloils
tothechemicalconcentratecouldconceivablyincrease
thecontactsurfaceofthechemicalinthesoilsincethere
wouldbegreatercohesionbetweentheoilcarryingthe
insecticideandthesurfacesofthesoilparticlesThusthe
chanceoftheHippelateslarvacontactinginsescticidal
materialoverthatofplaincrystallineinsecticidalpar
ticlesoccupyingamuchsmallerareawouldbefourto
eighttimesgreaterFromtheseconsiderationswecansee
thatmanyfactorsgovernthecharacteristicsofthechlori
natedhydrocarbonswhentheyareusedassoillarvicides
Ingeneraltakingallfactorsintoconsiderationitappears
thatAldrinwillbehardtobeatHoweverifontheother
handwefindthatfourpoundsofChlordaneperacre
cangiveusasgoodacontrolas2poundsofAldrinper
acrethenbythepurchaseof75emulsifiableChlor
danecontainingeightpoundsofthechemicalpergal
lonwecouldcutourcostsinhalfHoweverwemust
notlosesightofthefactthatthecheapestlarvicidein
thelongrunistheonethatwillgiveusthelongestcon
trolinyears

BeinganecologistbytraininganddesireIdowishto
pointoutthattheChemicalControlofEyeGnatsis
demonstratedbutthatthisisonlyastopgapuntilthe
timewecaneducatethegrowersofthedateandcitrus
gardenshowtoproducebettercropsbynoncultivation
methodswhichweknowpositivelywillnotbreedgnats
Whenweaccomplishthiswecanpackupourbagsand
considerthejobcompletedandwelldone

PresidentPetersWewillnowhavetheannualreports
forthefourregionsoftheStateWewillfirsthearfrom
thenorthernpartoftheState
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MrTMSperbeckTheonlymaterialIhavebeen
abletoobtaincomesfromtheSutterYubaShastaand
LakeCountyDistrictsandIaskleavetohavethese
printedintheProceedings

AREPORTON1952SUTTERYUBA

MOSQUITOABATEMENTDISTRICT

Likeeveryotheryear1952wasunusualWeatherwas
cooluntilaboutthefirstofJulybutfromthenonitre
mainedconsistentlywarmdayandnightuntilOctober
Daytemperaturesdidntreachthepeaksofotheryears
butthereseemedtobelessfluctuationandnighttime
temperaturesgenerallyremainedabove60degrees

OurfirstmajorproblemconcernedriverseepageA
longareavaryinginwidthfromlessthan100toag
mileormoreandextendingformorethan7mileswhere
theSutterByPassemptiesintotheFeatherrivercreated
aseriousCulextarsalisproblemFormostofitweused
aplaneandmoppedupwithjeepsTherewereother
lesserareasthatalsocausedasimilarproblemTheriver
remainedatahighlevellaterthisyearthaneverbefore
Ourfloodwaterproblemthisyearwasntasseriousasin
thepastalthoughwehadafewscatteredoutbreaksof
AedesincerpitusAsticticusandAvexans

Wefinallysucceededinpromotingimprovementsin
theMarysvilleandYubaCitysewerfarmsThetwosewer
farmsarelocatedsothatanymosquitoesthatescapeare
suretobotherboththetwocitiesInMarysvillethemost
troublesomepartoftheareahasbeentwolargepercola
tionbedsalmostimpossibletodoareliablejobWepre
vaileduponthecityengineertogoaheadwithhisplans
togradetheareaanddivideitintosmallerbedsWhen
thejobwasdoneincludingroadwaysaroundallthebeds
theengineeradmittedthatnowtheycouldhandle50
morewaterandhadanadditional23acresoflandfor
use

WehavecontinuallyhadalotoftroublewiththeYuba
Citysewerfarmajungleareaacrosstheriverfrom
MarysvilleThislastspringthecitycompletedalotof
workinblockingofftheendsofthelagoonandcleared
andbuiltroadwaysTherestillremainsmoreclearing
worktobedonebutthemostcostlypartiscompletedAs
apermanentsolutionthecityhopestoeventuallychlori
nateandeliminatethepondsaltogether

TheEncephalitisemergencytendedtohelpusmagi
callysolvesomeofourmoredifficultproblemsTheYuba
CountySupervisorsturnedoverthecountyroadgang
forouruseTheonlycosttothedistrictwastheforemans
wagesandafewsuppliesThecrewcompletedfourjobs
ofclearingTheworkwascompletedintimesothatwe
couldcomparethetimeittooktosprayanareabefore
andafterclearingOnejobthathasrequiredfrequent
sprayingeveryyearusuallytook3menadaytofinish
NowtwomencandothejobinanhourA7mile
stretchofborrowpitordinarilywasaweeksjobfor3
mencouldnowbecompletedinaday

Wecontinuedhousetohousesurveysofcommunities
InJulywehadinspectedoneareaof800residencesand
found140mosquitosourcesBeforethesummerwasover
wehadlocated607newsources371ofthembeing open
sewersanddrainsAddressesofplaceswithimproperly
coveredsewerswereturnedovertotheHealthDepart
mentwhoactivelycooperatedwithusincorrectingthe
faultyhousedrains

WealsoworkedoutanarrangementwithYubacounty
fortheuseofadraglinetheonlycosttothedistrictbeing
theoperatorswages
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Alongconstructionlinesatourmaindepotweinstalled
ahydraulicliftintheshoptospeeduprepairsandlubri
cationanderectedaQuonsetbuildingtohousetheequip
mentWeaddedtwojeepsduringtheyeartomakea
totalof21nowwith6trucks

SHASTAMOSQUITOABATEMENTDISTRICT
HIGHLIGHTSOF1952MOSQUITO

CONTROLPROGRAM

Itwasnecessarytodomuchmorelarvicidinginthe
springof1952thanhadbeennecessaryforseveralyears
becauseoftheheavyrainsduringthewinterof195152
LarvicidingwasstartedinFebruaryandcontinueduntil
November1

MostoftheDistrictsinShastaCountywerestartedin
theearly20sTheywereverysmallconsistingoffrom
foursquaremilestofifteensquaremilesDuring1952we
wereabletoconsolidatethreeofthesedistrictsintoone

OnJuly1theAndersonCottonwoodandRedding
MosquitoAbatementDistrictswereconsolidatedintothe
ShastaMosquitoAbatementDistrict

BecauseoftheSleepingSicknessemergencyinthe
CentralValleyduringAugustandSeptemberitwas
necessarytoaddextraemployeestokeeptheTarsalis
mosquitoundercontrolTheCulexTarsalisisthemost
prevalentmosquitoinourDistrictduringJulyandAug
ustConsiderablelarvicidinginspectionandaerosol
workwascarriedonoutsideoftheDistrictinthemost
heavilypopulatedareaswhichwesuspectedofbeing
sourcesofCulexTarsalisTherewerenoprovencasesof
humanEncephalitislistedintheShastaMosquitoAbate
mentDistrictTherewereelevenhorsecasesinthe

CountyfourofthembeingwithintheShastaDistrict
Therewere2336acreslarvicidedduringthesummer

alongwith411places67wells164coolersanddrains
and1324septictanksanddrainsOuradulticidingac
tivitiesincluded8570acresaerosoledand42basements
and587342squarefeetofresidualspraying

Theseactivitiesrequiredtheuseof3022gallon
DDT4566gallon1DDT1094gallon5DDT
223gallonLethaneand1691gallon Toxaphene

Becauseoftheswampyconditionexistinginourdis
trictandverypoordrainageconditionsthebiggestprob
lemconfrontingtheDistrictisdrainageBecauseitisim
possibleforthemosquitoabatementdistrictstodoallof
thenecessarydrainageworkweareattemptingtoget
cooperationfromtheCountyRoadDepartmentIrriga
tionDistrictandtheStateHighwayDepartmentand
otheragenciesincleaningtheirowndrainsThemosquito
abatementworkresultedintheremovalof166cubic

yardsofsoilandrockfromdrainditches
Duringthefirstpartof1952itwasnecessarytodocon

siderablebrushingalongtheSacramentoRiverChurn
CreekandmanysmalldrainsSincetheendofthelarvi
cidingseasontheoperatorshavebeenbusycleaning
drainsandbrushingtheAndersonandCottonwoodsec
tionsoftheDistrictIthasbeennecessarytodoconsid
erablebrushingalongCottonwoodCreekandmanyother
swampyareasofourDistrict

Inmanycaseswearetryingtokillbackthebrushalong
thedrainsusingthenewbrushkillersThiswillrelieve
thenecessityforhandbrushingmanyofthedrainsevery
yearTokeepdowntheheavygrowthofweedsandbrush
1466gallonsof24Dand245Twereusedtospray1
106900squarefeetofbrush1469gallonsofdrainand

dieseloilwereusedtospray1283000squarefeetof
weedsandbrushTherewere200359squarefeetof
brushingand458700squarefeetofoilingandburning
using2047gallonsofdrainanddieseloil

THEDEVELOPINGMOSQUITOCONTROL
PROGRAMINLAKECOUNTY

BYTHOMASSLOEBER

LakeCountyMosquitoAbatementDistrict

Becauseitsattentionwascenteredonthesuppressionof
theClearLakeGnatduringthefirstthreeyearsofits
existencetheLakeCountyDistrictisonlyinitssecond
yearoffulltimemosquitofightingDuetotheincreased
awarenessoftheimportanceofmosquitocontrolweex
pecttohaveaveryactiveseasonin1953indeedithas
alreadybegunNotonlymustthefightagainstmosquitoes
besteppedupbutwearealsoplanninganotherfullscale
treatmentforthegnatagainthisyear

Besidesthemorethanonethousandpercentincrease
inpermanentpastureexperiencedinthelastfiveyears
andthespreadofAedesnigromaculisourproblemsare
growingequallyasfastalongotherlinesKnownasThe
PoorMansTahoeClearLakeattractsagrowingnum
berofvacationerseverysummerUnfortunatelythepeak
ofthevacationseasoncoincideswiththeclimaxofthe

mosquitopopulationWithatotalofperhapsaquarter
ofamillionvisitorseverysummertheecologyofhumans
andmosquitoesoverlapsmoreandmoreeveryyearThis
conditioncreatesanobviouseffectuponthedemandfor
mosquitoabatement

Inourattempttomeetthisgrowingneedtheempha
sisisupontheestablishmentofasoundecologicalevalua
tionofthehabitsofeachoftheprincipalpestspecieswith
whichwehavetodealThehabitsofanygivenspecies
varyinaccordancewiththehabitatinwhichtheyare
foundandinourdistrictthisstudyisofutmostim
portanceUnlesswecanadaptourequipmentandtech
niquestomeettheparticularcontrolproblemspresented
noamountofmoneyorlaborwillproducetherequired
results

Someofourdifficultiescanbesurmountedbyper
manentcontrolmethodswheremanmadeconditionsare

responsibleOurBoardofTrusteesisdevelopingapro
gramtobringthisaboutAtpresenttheyareaimingat
thereclamationofaonehundredandtwentyacreswamp
cutofffromthelakebyanabandonedlevee

Oureffortsaresomewhatrestrictedbylimitedfunds
butnotasmuchasbythenatureoftheproblemen
counteredClearLakehasashorelineaboutonehundred

mileslongTwentyortwentyfiveofthesemilesproduce
mosquitoesatonetimeoranotherduringthewarmpart
oftheyearCulextarsalisandAnophelesfreebornithrive
withequalsuccessinthisareaDependingonthetimeof
yearwaterleevlinthelakeandtheconstancyofthe
prevailingwinddirectionthefocusofmosquitoproduc
tionalongtheshorefrequentlyshiftsmorerapidlythan
weareabletofollowWhenthewindstayslongfromthe
westwecancountonheavyAnophelesbreedinginoff
shorealgaematsalongthewesternshorelineThisisbe
causethelowhillsandfringesofwillowscottonwoods
andoakskeepawestwindfromreachingthewatersur
facecloseenoughinshoretoprovideanormalwaveac
tionWhenthewindshiftsthealgaeisbrokenupand
thelarvaedrownAwestwindmayprevailforamonthor
longer



AswaterisdrawnfromthelakefortheYoloricefields
newbreedingspotsappeararoundthelakebythecrea
tionofmudflatsandthecollapseofthetulesinshallow
waterareascreatestillwaterbyinhibitingwaveaction
Ourproblemthenisoneoflocatingthesetransientmos
quitosourcesandestablishingthechronologyoftheir
occurrenceinrelationtolakeandmeteorologicalcondi
tionsAirplanecontrolusing5DDTindieseloilis
partiallysuccessfulinsomeareasHowevertheirregu
larityoftheshorelinethicknessofthetulematsand
obstructionoftheflightpathbytreeseliminatetheair
planeasameansofcontrolinmostcasesWeforesee
somesortofadaptationofaweaselwithallofitsexpen
sivemaintenanceandrepairdrawbacksorothertypeof
amphibiousvehicleasbeingtheeventualsolutiontothese
problems

Inthemeantimeweareforcedtoconductregular
periodicaerosollingduringthetouristseasonWehave
hadsurprisingsuccesswithJeepaerosollingandthis
yearweareplanningthepurchaseofafullsizeaerosol
generatorprobablya10hpInsectaFogmachineWe
havebeenusingahomemade5DDTindieseloil
solutionwith2lethanebutplantotestthecompara
tiveeffectivenessofLindaneaerosolsin1953

Wehaveamappingprogramunderwayatthepresent
timeandhavefoundittobeanexcellentmethodofun
coveringnewbreedingsourcesThemapsweareusing
haveascaleoffourhundredfeettotheinchanditis
possibletomakeadetailedrecordofeachindividual
mosquitosourceWithonlyasmallpermanentstaff
thoroughmappingshouldprovidemoreefficientcover
ageofourdistrictandbettercoordinationofeffort

Manynewhomeshavebeenbuiltonthewoodedhills
overlookingthelakeandtreeholemosquitoesnowre
quireconsiderableattentionWeknowofatleasteleven
differentspeciesoftreesthatproducemosquitoesinour
areaAdrymixofcementandsandisprovingverysatis
factoryforfillingtreeholesRamwaterdoestherestThis
methodhasconsumedabouttwelvehundredpoundsof
thedrymixtureinthelastyearandwillprobablycon
tinueformanyyearstocome

WefindthatCulextarsalisbreedsveryheavilyinthe
bilgewaterofrowboatsandcabincruisersduringthe
summermonthsWiththeuseofanoutboardmotorboat
itiseasytocruisefromboattoboatandsquirtalittle
DDTconcentrateinanythatlooksuspiciousCtarsalis
isthemostprevalentmosquitoinLakeCountyandwe
feelfortunatethatwehadonlythreeverifiedcasesof
humanencephalitisin1952

LakeCountyhasitsownprivatemosquitoThisinsect
Aedesbicristatuswasfirstfoundanddescribedin1950
Itisastrictwinterbreederbeginningitslarvaldevelop
mentearlyinDecemberandreachingtheadultstagein
lateFebruaryorearlyMarchAlthoughwehaveen
deavoredtoestablishitsstatusasapestmosquitoitis
stillunclassifiedinthisregardIthasbeenfoundincom
panywithCulisetaspeciesinhomeswherebitinghas
beenreportedandwillbiteoutofdoorsThelarvaeare
verynumerousthiswinterandwehopetomakesome
profitableobservationsontheadulthabitsassoonas
emergencebeginsItisnotuncommontofindthelarvae
thrivingincompletelyicecoveredpoolsbuttheyarevery
difficulttorearunderartificialconditionsTheadults
experiencemuchdifficultyinemergingandunlessthe
watersurfaceiswellcoveredwithgrasstheycannotes
capetheoldpupalskinandsoondrown
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NodiscourseontheinsectpestsofLakeCountywould
becompletewithoutamentionoftheClearLakeGnat
Afteranabsenceoftwoyearsthefirstfewadultsap
pearedinourlighttrapsinthefallof1951Itwasnot
untilthefollowingfallhoweverthattheybeganto
appearinnoticeablenumbers

ThereappearancehasbeenarapidoneFromJuly
1951toOctober1952twonetsamplesofthelarvae
showedafiftythousandpercentincreaseWewereun
abletofindasinglelarvainhundredsofbottomsamples
takenfromthemudbottomofthelakein1951butby
latefallof1952eachsampletakencontainedanaver
ageofninetytwolarvaepersquarefoot

Allpreviousinvestigationsofthelarvalhabitatshowed
ittobefairlywellrestrictedtonocloserthanseveral
hundredyardsfromshoreandmostconcentratedinthe
deeperpartsofthelakeIthadneverbeenfoundinthe
shallowsloughsandbackwatersofthelakeAtpresent
thehighestconcentrationsoflarvaearefoundindredged
outirrigationinletcanalsmorethanamilebackfrom
thelakeandinthelakepropertheyarenumerousupto
withinfiftyorahundredfeetfromshore

ThisdrasticchangeofhabitisverysurprisingSeveral
testshavebeenmadetodetermineiftherehasbeenany
changeinthesusceptibilityofthelarvaetotheoriginal
TDEconcentrationwhichwassosuccessfulin1949No
lesseningofsusceptibilityhasbeenfoundbutmoretests
aretobemadebeforethefinalbidforfurnishingthein
secticideisaccepted

PresidentPetersWewillnexthearfromRoyL
HolmesTrusteeoftheEastSideDistrictonoperations
intheSanJoaquinValley

EditorsNoteMrHolmesremarkswereunfortun
atelynotrecordedandnowrittenreporthasbeenre
ceived

PresidentPetersThenextreportwillbefromtheSan
FranciscoBayRegionDonGrantwillpresentit

SANFRANCISCOBAYREGIONREPORT
BYCDONALDGRANT1952

TheBayAreagroupincludeselevenDistrictswhich
engagenearlysixtypersonnelinmosquitoabatement
workonapermanentbasisRecentlySantaClaraCounty
haselectedtoundertakemosquitoabatementonamajor
scalethroughthePublicHealthDepartmentthusleav
ingonlyasmallpercentageofourtotalmarshareawith
outDistrictcoverageAgeneralconsensusofopinionalso
notesthatagreaterefficiencyinabatementisbeingat
tainedwhichisaresultofimprovedmethodspersonnel
andsourcereduction

Withtheemphasisthatwasplacedonsourceelimina
tionatourlastconferenceourDistrictswhohavealways
realizedthemeritsofsuchworkonthesaltmarsheshave
effectedsignificantamountsofdrainageleaving our

marshlandsineverbetterconditionHowardGreenfield
inNorthSalinasValeyandPaulJonesinMarinhave
donemuchwiththeirdraglinesbutitmightbesaidthat
theiraccomplishmentswerenotwithoutsomedifficulties

AlamedaDistrictcamethroughwithapolicytowards
duckclubsandprivateownersofactingmoreas acon

sultantserviceandlayingtheresponsibilityofabatement
ontheownersTedAaronswillsaymoreforAlameda
DistrictIntheNorthBaysomeoftheDistricts coopera
tivelyemployedahelicopterforaerialapplicationof
DDTtothemarshesinextensiveareasandasaresult
theirmarshmosquitoeswereatalowebbduring1952
ItmightbesaidthatinthecoolerportionsoftheBay area
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noappreciableresistancetoDDTorourotherinsecti
cideshasbeendeterminedasoccurringeitherinfieldor
laboratorytestsItisourhopehoweverthatdirectcom
parativeresistancetestsmightbecarriedoutinthisarea
bythesamepersonnelandmethodsemployedinthe
centralvalleyinordertostandardizeourresults

Onenotableobservationmightbemadeconcerning
oursalemarshmosquitoesthereignofAedessquamiger
asoneofourmajorpestmosquitoesmaybedrawingtoa
closeformuchoftheBayareaBasicallythismightbeat
tributedtothefactthatithasprovenitselflessadaptable
toachangingenvironmentthanhavemanyofourother
mosquitoesThisinturnhasbeenduetoitsapparent
normalcharacteristicofhavingbutasinglebroodan
nuallywhichpreventsarapidevolutionthroughthe
slowestablishmentofgeneticvariationsThatisitis
abletorespondgeneticallytosurvivalpressuresonlyonce
eachyearandthisforthepresentisinadequatetokeep
pacewiththeenvironmentalchangesbroughtbyman
Eventuallyitmaybeabletoadaptitselftoawiderrange
ofbreedinghabitatsandagainbecomeamajorproblem
Thisspeciesperpetuationorracialsurvivalisprinci
pallydependentontheprolongedviabilityoftheeggand
wereitnotforthisitmightreadilybewipedoutasa
populationinourareaIsaythisreservedlyhowever
forfallaciesinabatementeffortsandtheoftencapricious
alterationsofinsectbehaviorunderpressurerendersuch
statementsatbestintherealmofhopefulprobabilityIt
hasbeennotedinAlamedaCountySanMateoCounty
andelsewherethatasconditionslowerthebreeding
potentialforAedessquamingeronourmarshesCuliseta
inornataisreadytotakeoverManysituationsindicate
thatthistrendisnotsolelyduetotherecenthighannual
rainfalls

Inregardtooursaltmarshmosquitoesthefutureap
pearsencouragingyetwearenotwithoutourproblems
ForinstancewearestillatalosstocopewithAedes
varipalpuswhichissoprevalentinthenumberlessoak
treesofourresidentialareasAnothermoresignificant
andindirectproblemarisesfromthegreatpopulation
increasesufferedintheBayareaandtheresultingdemand
onourservicesAlthoughthisisasituationwhichcan
onlybesettledbyourBoardsofTrusteesitismentioned
becauseitreflectsagrowingpressureinmanydistricts
forincreasedactivitiesandpersonnelAmosquitocon
sciouscitizenryisdemandinganeverhigherlevelof
abatementWehopetosupplyit

Againthepressureoforganizedresidentialgroupsis
demandingcertainspecificanswersinregardtotheques
tionofmosquitoesanddiseaseAlthoughmanyofthese
answersareavailableforthevalleyregionandwhere
endemicvirusencephalitishasbeenstudiedourBay
areadistrictswillsoonbeforcedtopresentmoretangible
evidenceinregardtothestatusofdiseasepotentials
throughvectormosquitoestosometwomillionpeople
withinourarea

Onthebasisofthefineworkdoneelsewhereinthe
stateonencephalitisandfromtheveryhelpfulreports
affordedbytheDepartmentofPublicHealthandlocal
agenciesmanyofusduringthepastyearhavepossibly
goneoutonalimbinansweringsomeoftheserequests
Wehavedrawnthelogicalconclusionbasedonknown
evidenceavailablethattheknowndistributionofmos
quitoborneencephalitiscasesindicatesthatnosignifi
cantreservoirsofWesternorStLouisstrainofvirus
encephalitishasbeendemonstratedtooccurwithinour
areathatmuchofourresidentialareadoesnotsuffer

fromahighprevalenceofCulextarsalisandthatstatis
ticallyfrompastknownrecordsexceptforrarecases
mosquitoborneencephalitisdoesnotappeartobean
imminentdangertoourpopulationcentersHowever
werecognizeouruninformedstatusandcannotdenythe
existenceofdiseasepotentialsthroughourmosquitoes
remoteaswemayconsiderthepossibilitiesnorcouldwe
beforgivenforalackofactionwheresuchpossibilities
exist

Thereforeitbehoovesustoseekaidindeterminingthe
statusofmosquitobornediseaseswithinourareathrough
thestudyofourpossiblevectorsandreservoirsinan
efforttoprovidesomeanswerstothesequestionswith
directevidence

InContraCostacountyithasbeennotedbyErnie
CampbellthatanunusuallyhighnumberofCulextar
salishavebeenfoundoverwinteringalsothatmuskrats
arecausingtroubletohisleveesespeciallyneargatein
stallations

IntheNapaDistrictBillRusconiisworryingabout
some5000acresofnewempondmentsbythesaltcom
panythereWerehopingthatproperfloodingwillease
thepotentialmosquitoproblemforthenextyearorso

TheBayRegionhasplannedatwodaytraining
scheduleformostofitspersonnelwhichistobeheld
onMarch45inSanMateoCounty

PresidentPetersThefourthandlastregionalreport
willbefromSouthernCaliforniaThesehavebeenpre
paredbyNormanEhmanandasthehourislatethey
willbepresentedbytitleonlyandprintedinthePro
ceedings

REPORTOFTHEBALLONACREEK

MOSQUITOABATEMENTDISTRICT
EJBUEMILLERManager

Thiswasanexceptionallywetyearwithitsheavyand
extensiverainsinthewintermonthsThisinvitedearly
mosquitobreedingwhichcontinuedintothesummer
monthsandasaresulttheoperationoftheDistrictre
quiredmanychangesandadjustmentstoeffectivelycon
trolbreeding

Avarietyofproblemsariseeachyearinthecontrolof
mosquitobreedingeveninthesamecontrolarea

Largesumpbasinswhichwereinstalledtoreceive
irrigationlawndrainagebythewayofstreetguttershave
atendencytospreadthewaterwhichmakescontrolwork
difficultThereforeweinstitutedamethodofinstalling
aditchwithhighbanksattheoutletofthesumpbasin
toconcentratethewaterthereThisreducedlarvacide

sprayingtoaminimumThissameprocedurewasalso
followedinreducingthespreadareainwhatisknownas
theAirportditch

Iamgladtoreportthatthedikesandtidegatesinour
swampareaworkedveryefficientlyinpreventingthere
establishmentofAedestaeniorhyncusbreedingareasDue
toclimatesaltwateractionandchemicalsdischarged
intoswampcanalscertainofthetidegatesandsomeof
thepipingconnectedtothesegatesdeterioratedtoapoint
wherebyitwasnecessarytoreplacethemTherearestill
morereplacementstobemadeduringthecomingyear

TwoofourlargerdrainsnamelyKittyhawkandCen
tinelaCreekwereblockedwithconsiderableheavyrub
bishdepositedbythewinterrainsThiskeptourcrew
jumpingfromplacetoplacetokeepupoursprayingpro
gramandatthesametimekeepdrainageareasfree
flowing

Thecomplaintratewashigherthisyearnotneces



sarilybecauseofthehigherbreedingratebutbecauseof
thefactthatourserviceisbecomingbetterknownamong
theincreasedpopulationoftheDistrictAdefiniteper
centageofthecomplaintsinvestigatedwerefoundtobe
causedbyfliesandotherinsectsratherthanmosquitoes

InthenewfactorysubdivisionbetweenCenturyand
104thStreetwehadtroublewiththeloadingramps
ofthesebuildingsThiswascausedbycloggeddrains
whichwerecleanedbyourmentopreventmosquito
breeding

Thisyearmosquitobreedinghasbeenextremelyheavy
alongroadgutters

Weareconfrontedwiththeproblemsofcleaningsuch
grassygrowthsatalltimesChemicalsprayshadbeen
triedbuthavenotprovedsuccessfulItisvitallyimportant
thattheseditchesbecleanedsothatgrasseswillnothang
overthesidesandprovidemosquitobreedingareasby
blockingandsiltingintheditchproperWeedcleaning
ofrelativelyflatsurfacesisalsoayeararoundprojectto
keepthesepotentialbreedingareasfreeofwaterblocking
growths

Theidlethoughtthatcontrolmeasuresarenotreally
necessarywhentherearenomosquitoespresentcreatesa
halooffalsesecurityAnyrelaxationofcontrolmeasures
bythepersonnelcanquicklybringaboutasurgeofmos
quitoestoharassthepopulace

REPORTOFTHEORANGECOUNTY
MOSQUITOABATEMENTDISTRICT

JACKKIMBALLManager

Wefeelthatduringtheyear1951to1952ourdistrict
hascompletedtwoparticularprojectswhichwillhelp
usincarryingoutourpermanentmosquitoabatement
program

Theseprojectsarebrieflysummarizedasfollows
1Aprocedureforthepreventionandorcontrolof

wastewaterdisposalproblemsresultingfromdairyfarm
operationswasdevelopedbythelocalagencyconcerned
withtheconstructionandoperationofdairyfarmsin
OrangeCounty

ThePlanningCommissionbuildingdepartmentand
HealthDepartmentwillrequireallnewdairyinstallations
toproivdeminimumstandardsforthepreventionofmos
quitobreedingsourcesasrecommendedbythisdistrict

Thecorrectionandmaintenanceofwastewaterdis
posalfacilitiesonexistingdairyfarmswillbeinitiated
bythisdistrict

2Allmosquitobreedingsourceswereclassifiedbytype
andinventoryOperatingrecordsweresetupto give

accumulativerecordsoftimeandmaterialrequirements
forcontrolofeachsourceThisinformationisbeingused
todeterminethedirectionandextentofourpermanent
abatementprocedures

LOSANGELESCITYHEALTHDEPARTMENT
REPORT

TheLosAngelesCityHealthDepartmentwhichcon
trolsprimarilypestmosquitoproblemsonaroutinebasis
experiencedoneofthebusiestyearssinceitsprogrambe
gansomesevenyearsago

Thecombinationoftorrentialrainfallduringthewin
terof195152andtheattentionfocuseduponthepres
enceofencephalitisinCaliforniaservedtosetagallop
ingpaceforcontrolpersonnel

Theheavyrainfallmateriallyincreasedthehighwater
tableprobleminthewestendoftheSanFernandoValley
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Thereasewermainbrokeandthesewagewassubse
quentlydivertedintotheLosAngelesRiveruntilrepairs
couldbemadeTheheavilyoverloadedriverchannel
presentedproblemsofdrainageofcutoffpoolsandre
channelingforseveralmonthsaftertherainshadstopped

Theattentionfocuseduponencephalitisonastatelevel
servedtostimulatetheregularincidenceofcitizensservice
requestsEveryonewithonemosquitointhehouseex
pressedhisfearofcontractingthisdreaddiseaseAsa
resulttheprogramofnecessitybecametopheavywith
complaintansweringandsomeotherprojectshadto
gobythewayforawhile

Weareverypleasedtoreportthatthislastyearevi
dencedanunprecidentedsuccessinourprogramofsolv
ingmosquitocontrolproblemsandinmostcasesaiming
atpermanentcontrolmeasuresbyworkingwithand
throughothercitycountystateandfederalandprivate
agenciesandinterestsTonameonlyaveryfewwehad
thepleasureofworkingwith

1StateDivisionofParksinregardtomakingGam
busiastockingpondsavailabletousatsitesofhistorical
monuments

2StateHighwayDepartmentregardingmosquitocon
trolproblemsalongfreewaysnowbeingbuiltthrough
thecityofLosAngeles

3StateWaterPoultionBoardinregardstoapollution
problematfishstockingslough
4USArmywithastormdrainwaterproblemat

CampFortMacArthur
5USArmyEngineersaidedusineliminatingcertain

breedinghabitatsintheirjurisdictionalongtheLos
AngelesRiver

6CountyFloodcontrolengineersdrainageproblems
alongtheLosAngelesRiverandinsomesettlingbasins

7OrangeCountyMosquitoAbatementDistrictMu
tualdairydrainageproblemsinareaswhereourMilk
Divisioninspectorshavesomejurisdiction

8BallonaCreekMosquitoAbatementDistrictMu
tualsurfacedrainageproblems

9WeplantedfishinCountyareasattheirrequests
adjacenttothecityShoestringStrip

10CityDepartmentofRecreationandParksTree
holeandsurfacedrainageGirlandBoycampenvirons

11CityDepartmentofStreetMaintenance
12CityStormDrainDepartmentStormDrainde

sign
13CityPlaningCommissionDrainageofnewhousing

developments
14CityBoardofPublicWorksSewerMaintenance

SectionPreviouslymentionedsewageproblems
15DepartmentofAirportsAirportdrainage
16MovieStudiosBoatandlakeprobeems
17IcePlants Industrialwaste
18PickleFactoryBarrels
19WarSurplusBoatsetc
20WilshireCountryClubDitch
Someofourmainproblemsfortheimmediatefuture

lieinfindinganadequateandsatisfactorymethodof
dealingwithsuchproblemsas

1Drainagefromnewhousingdevelopmentswhere
stormdrainshavenotbeenprovided

2Tmprovingourcemeteryprogram
3Steppingupourgeneralgutterwatercontrolpro

gram

Allinallwearelookingforwardwithanitcipationto
wardaveryactiveinterestingyearahead
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RESUMEOFMOSQUITOCONTROLIN
COACHELLAVALLEY

TheMosquitoControlDepartmentoftheCoachella
ValleyMosquitoAbatementDistrictexperiencedcon
siderableactivityandchangeduring1952

DuringJanuaryandFebruaryemphasiswasplacedon
ditchcleaningandtheeliminationoftulesgrassand
weedsfromseveralbadbreedinglocationsinthevalley

InmidFebruarytimeoutwastakentopreparethe
boothattheRiversideCountyFairandNationalDate
FestivalheldinIndioFebruary1822Thetalentedar
tistDoniswifeofShermanThomasEntomologistin
ChargeofMosquitoControldecoratedtheboothwalls
withcoloredchalkcartoonsillustratingvariousphasesof
thebiologyandcontrolofmosquitoesAspecialaward
ribbonbytheFairofficialsindicatedthepopularityof
thisexhibitSome1600pamphletsonMosquitoControl
preparedbytheThomasesweregivenouttothepublic
duringthecourseoftheFair

InMarchthedepartmentwentintodailyroutineand
chemicalcontroloperationsusingDDTandinMayand
fromthenonuntilmidOctoberToxaphenewasused

AnurbanoperatorwasaddedtothestaffinmidMay
andlaterthatmonthMrMayeroftheHerculesPowder
Companycamedownandwiththehelpofthepersonnel
gaveinstructionsinditchblasting

OurdominantyearroundmisquitoisCulextarsalis
theEncephalitismosquitoEncephalitiscaseswerethree
allfromthesmalltownofCoachellatwoofthecases
wereStLouisandoneWesternEquineEncephalitis

DuringtheveryhotmonthsofJulyAugustandSep
temberthethreedaymosquitoPsorophoraconfinnis
eruptswithexplosiveviolenceSuchistherapidityofits
metamorphosisthatonSept1112twooperatorsat
temptingtolarvicidethefloodedKirbyDateGardenof
10acreswereoutclassedthemosquitoesmaturedfaster
thantheoperatorscouldsprayWithadultpopulations
averaging500ormoreperpantlegthenewfoggerde
signedbyShermanThomaswascalledinArathercool
daywithlightbreezemadeitpossibletoobtaina100
controlofadultsbygoingupanddownonesideofthe
dateorchardThenwiththeadultsknockedoutthe
larvicidingwasresumedandfinished

Inthefallconsiderablechangewasinstitutedwhenthe
ManagerandDistrictEntomologistDrErnestRTink
hamassumedfullchargeofthedepartmentEliminative
MosquitoControlwaslargelysubstitutedforTemporary
ChemicalControlmethodsThisnewprogramwasprose
cutedwithcourtesyandfirmnesstoallbigoutfitsre
ceivedthesametreatmentassmallAllbigdepartments
respondedexcepttheCaliforniaStateHighwayDepart
mentwhichignoredtherequestforactionOntheother
handthetaxpayersandrentersgaveverygoodcoopera
tionespeciallywhenthegrapevinespreadthenewsthat
wemeantbusinessOnlyonerecalcitrantafarmerwho
hadhadacesspoolopenforthreeyearsinsistedonhis
inalienablerightsandprerogativesasanAmericanciti
zentodoashedamnedpleaseIttooktheManagerand
theCountySanitarianpartofanafternoontocorrect
suchideasbutnotwithoutconsiderabletroubleFor
tunatelysuchindividualsareveryfewbuteverydistrict
probablyhasoneortwoThezoneoperatorsbecame
enthusiasticaboutthenewprogramfortheysoonob
servedthatthehardertheyworkedinobtainingtheco
operationofthepublicincoveringfallenincesspools
completingopensinkdrainscorrectingleakycoolers
etctheeasierbecametheirworkinthefutureOne

farmerwithanumberofriffraffrentalunitsandwith
childrenplayingaroundactuallyhadfivefallenincess
poolsseveralopensinkdrainspoolingunderthehouses
aleakingwellpumpandcisternaswellasajungleof
fallentreesandbrusharoundthehousesHewasgiven
adeadlinetomeetafterwehadwaitedamonthforhim
toreturnfromNewYork

OnNovember24thedepartmentwentoverfromin
spectionandcontrolworktothebigwinterEliminative
ControlprogramOnebigdrainageprojectcommenced
inlateSeptemberbycertainfarmerswaspushedtoa
conclusionThedepartmentworkedtwoweekstoputa
newditchandroaddownthenotoriousShadyLaneof
cattailsandswampShadyLaneisclosetoCoachella
andprobablyaccountsforthethreeEncephalitiscases
foronemileandthencarriediteastalongacountyroad
anothermileAtthispointthefarmerstookoverand
completed1milesofditchingTheCountyRoadDe
partmentandtheCountyWaterDistrictcooperatedby
supplyingequipmentforthejobThemutualcoopera
tionoftheMosquitoControlDepartmentandthefarm
ersononehandandtheCountyRoadDepartmentand
WaterDistrictontheotherwasalessonofgreatvalue
toourvalleyWordhasspreadthroughourDistrictthat
notonlydoweexpectthecooperationofallbutthatwe
arereallywillingtoworktoaccomplishouraimsInre
turnthetaxpayersgetmorethancashvaluefortheir
taxmoniesTheseaimsarebettermosquitocontrolata
reducedcostthroughallpartiescooperatingineliminat
ingmosquitobreedingsources

Submittedby
ErnestRTinkham

ManagerandDistrictEntomologist
CoachellaValleyMosquitoAbate

mentDistrict

DatedJan221953
PresidentPetersThehourislongpastourscheduled

timeofadjournmentThereareafewadditionalpapers
whichIwillasktheEditortopublishintheProceedings
athisdiscretion

Icertainlywanttothankallthepeoplewhohavecon
tributedsomuchtothesuccessfulplanningandconduct
ofthismeetingWearenowadjourned

POPULATIONTRENDSOFCULEXTARSALIS

INTHECENTRALVALLEYOFCALIFORNIA

BYEDMONDCLOOMIS

AssociateVectorControlSpecialistCaliforniaState
DepartmentofPublicHealthBureau

ofVectorControl

Theencephalitisepidemicof1952inCaliforniahas
beenreferredtoasanaccidentofclimate Inpartthis
istruebutthepotentialitiesoftheforemostvectorCulex
tarsalisshouldbegivencarefulconsiderationThewet
19511952winterprovidednumerousbreedingareas
whilethemildwintertemperaturespermittedalarge
overwinteringmosquitopopulationtosurvivesothatby
latespringalargenumberoftarsalismosquitoeswere
readytospilloverintopopulatedcentersThebest
authoritiesbelievedthatthismosquitohadaflightrange
thataveragedonlyonetotwoandonehalfmilesatthe
mostthatthefemalepreferredtolayhereggsinperma
nentorsemipermanentwaterpoolsthattheydidnot
readilyenterhumandwellingsandthattheypreferred
avianbloodAlthoughitwasknownthatthismosquito
wasnotstrictlylimitedtothesecharacteristicsweknow



AverageCulex
tarsalisperweek
perstation

Reportedcases
infectioushuman

encephalitis
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AVERAGECOUNTSPERSTATIONPERWEEKCULEXTARSALIS1952
ANDTHREEYEARMEDIAN194952ANDREPORTEDCASESOF
INFECTIOUSHUMANENCEPHALITIS1952ANDSEVENYEAR

TOTAL19451951BYMONTHCENTRALVALLEYOFCALIFORNIA

1952 4 2 3 5 16 31 48 35 20 12 5 4

3

year
1949
1951

fromlastyearsexperiencethatthismosquitoisexceed
inglyadaptableTherewerehoweverotherfactorswhich
undoubtedlyplayedaroleintheoccurrenceoflastyears
epdidemicButunfortunatelythereisinsufficientinfor
mationavailableonsuchfactorsaspercentofthepop
ulationwhichareeitherimmuneornonimmunethe
availabilityofnaturalhostsandtheviremiainthemand
perhapstheroleofresistancetoinsecticidesFromthe
standpointofthemosquitocontrolworkerwhatdidthe
1952epidemicaddtothealreadycomplicatedepidemi
ologyofthearthopodborneencephalitidesrecognizedin
California

Firstofallletuslookatwhatappearstobetheso
callednormaltrendofthetarsalispopulationanditsre
lationshiptoencephalitisInpreviousnonepidemicand
epidemicyearsthegeneralpopulationpatternofthis
mosquitowithintheCentralValleypassedthroughtwo
peaksCharacteristicallythereisamoderatepeakinthe
populationbetweenthelatterpartofMarchandMay
TheP9pulationthentapersoffforashortperiodand
subsequentlybuildsuptoamuchhigherandmoresig
nificantpeakwhichextendsthroughthelatterpartof
JulyAugustandSeptemberGraphIThisoccurs
roughlyinasouthtonorthdirectionThenumberofre
portedcasesofhumaninfectiousencephalitiscalculated
onthebasisofafiveyearmedianreachesapeakduring
AugustThenumberofpositiveWesternEquineandSt
LouiscasesreachtheirpeaksinJulyandSeptemberre
spectivelyToanswerthepreviouslymentionedquestion
wecanturntothe1952experienceinwhichwefindthat
thegeneraltrendofthetarsalispopulationunderwent
acompletereversalGraphIAdultcollectionstations
indicatedalargerthannormaloverwinteringpopulation
infactinafewareastherecordsindicatedtwicethe
populationforthisperiodoverthatshownbyathree
yearmedian

Thepreponderenceoftarsalislarvaeoverthoseof
vexansandsticticusinsomeoftheriverbottomareas
duringthespringandearlysummermonthswasindeed
impressiveEquallysowasthefindingatlaterperiodsof
highernumbersoftarsalislarvaethanthoseofstigmato
somapipiensandquinquefasciatusinwatersheavilypol

MONTH

JANFEBMARAPRMAYJUNEJULYAUGSEPTOCTNOV DEC NOT TOTAL

STATED

2 1 1 2 10 6 30 35 32 15 5 3

1952 2 2 5 3

7

year
total 35 30 29 32 34 51 241 331 275 90 37 26
1945
1951

Reportedcasesareforentirestate
SourceStateofCaliforniaDepartmentofPublicHealthBureausofAcuteCommunicableDiseasesandVectorControl

185

142

40330 286 96 27 7 1 0 805

31 1242

lutedwithsewageCtarsalisalsoconstitutedfrom70to
90percentofthetotalnumberofmosquitoestakenin
collectionstationsfrombothnoncontrolledandcon
trolledareasbetweenearlyMayandJulyThuswhat
appearstohavebeenanabnormalandunparalleledpeak
wasattainedbytheendofMayandwassustainedthrough
JuneandtheearlypartofJulyTheexpectedsecond
peakduringthelaterperiodwasneverreachedin1952
orifsothepeakwasoneofmuchsmallerintensitythan
normalThepeakofreportedcasesofhumanencepha
litisoccurredonemonthearlierthanexpectedinJuly
butthepeaksforWesternandStLouisoccurredattheir
usualtimeJulyandSeptember

Thisanalysisofthetarsalistrendhasbeenpresented
inbroadgeneralitiesThedatawastakenfromapproxi
mately65percentofthosemosquitoabatementagencies
intheCentralValleywhoserecordslentthemselvestoa
fouryearstatisticalanalysisAdmittedlytherearemany
controlareasofexceptionandwhichdonotfitthiscom
positetrendbothastothenormalandtothe1952rec
ordsInfactmanyareashadpeakswhichvariedfrom
yeartoyearandindeedvariedfromareatoareawithin
thesameyearOnesuchareain1952showedahigher
secondpeakinthemiddleofAugustthantheprimary
peakwhichoccurredinthemiddleofJuneAnotherarea
in1952evidenceditstarsalispeakinthemiddleofJuly
andneverexperiencedasecondpeakStillanotherarea
in1952recordeditsfirsttarsalispeakinthemiddleof
Augustandhadasecondsmallerpeakduringtheendof
SeptemberOtherexceptionsforexampleareareas
whichreportedextremelysmallnumbersoftarsalis
thorughouttheepidemicyearsof1950and1952but
experiencedalargenumberofcasesofencephalitisWith
referencetothecorrelationofthedeevlopmentofthe
tarsalispopulationandtemperatureirrigationalcyclere
lationshipstherearecertainareasinthenorthernpart
ofthevalleywhichshouldbetransplantedtotheextreme
southernportiontheoppositeisalsotrueInmany
areasasfcwasonethirdofthecollectionstationsand
insomeinstancesonlyonecollectionstationgreatlyin
fluencedthe1952peakrecordoftarsalissothatthepopu
lationtrendwasthereforebiasedonthebasisofthese
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AVERAGECOUNTSPERSTATIONPERWEEKOFCULEXTARSALIS1952
ANDTHREEYEARMEDIAN19491951BYMONTH

MOSQUITOABATEMENTDISTRICTSCENTRALVALLEYOFCALIFORNIA
AveraeeCountperstationperweek

Feb Mar Apr May June

areasThesameholdstrueforthesestationsinthere
spectiveareasduringthenonepidemicyears1949and
1951Ofaddedinterestinthesetwoyearsarethehigher
indicesoftarsalisfromsuchstationswhencomparedto
thelowindicesduringthepreviousepidemicyearof
1950Theseexceptionsmaybeperfectlyvalidandthen
againtheymaybemeaninglessWeallrealizethediversi
fiednatureofourgreatCentralValleythevariationin
temperaturechangesthecropandirrigationalcycle
changestheadaptabilityoftarsalisandmostimportant
thedifficultyofestablishingtheareainwhichthehuman
casesacquiredthedisease

WhatdothesetarsalispopulationtrendsmeanAtbest
wecaninterpretthemonlyonanindividualareabasis
TheeraretoomanyvariablesItishopedonevariable

July Aug Sept Oct Nov Dec

whichmaybeeliminatedorcontrolledandthereforebe
ofgreaterassistanceinevaluationisthestandardization
ofmosquitosamplingmethodsWearenotaloneinthis
problemofcorrelatingthefactorsinvolvedinthetarsalis
encephalitisrelationshipOurfellowcolleaguesarefaced
withanequallydifficulttaskindealingwiththehuman
populationTheattemptlastsummertoobtaingreater
accuracyinreportingmorecompletecasehistoriesand
morebloodsamplesareonlyafewexamplesoftheprob
lemswhichwhenevaluatedmayhelptiesomeoftheloose
endstogether

Thereforethoseofusinmosquitocontrolbyimprov
ingonthemethodsofmosquitosamplingandrecording
andinthecarefulandaccuratemaintenanceofmosquito
recordscanbeofvaluenotonlyinattainingahigherde
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greeofefficacyincontroloperationsbutcanbeofas
sistanceinthestudyoftheepidemiologyofthisdisease
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SELECTINGTHEPROPERHOSE

BYLLHALLAssistantEntomologist
TheButteCountyMosquitoAbatementDistrict

DuringthepastyearthisDistricthasexperiencedthe
deteriorationofcertainhoseswhentheycomeincontact
withinsecticideformulationsnormallyusedinourmos
quitocontrolprogramSomeofthesehoseshavebeen
recommendedasresistanttovariousoilsandothercom
ponents

Consideringthetimelostinconvenienceandexpense
incurredbytheuseoffaultyorimproperhoseonour
equipmenthandcansTIFAsandpowersprayersetc
asimpleexperimentwassetuptodetermineatypeofhose
tofiteachinsecticideformulationbestoronewhichwould
worksatisfactorilyforseveralformulations

Sampleofvarioustypesofhoseavailablewerecutinto
shortlengthsandimmersedinpintfruitjarscontaining
differentformulationsorcomponentsofinsecticides
Thesesampleswerekeptinthelaboratoryandchecked
atintervalsoveraperiodrangingfromthreetofour
weeksRecordswerekeptoneachindividualhoseasto
thedegreeofswellingpartingofrubberandfibercon
strictionofboreorinsidediameterouterdistortionof
rubberandgeneralmeasurements

Thesetestsprovedtobeveryinterestingandhasre
sultedinaknowledgeofwhichsamplehosewillprobably
bestfullfillthequalificationsforcertainformulations
Theseexperimentswillcontinueintothefieldthissum
mergivingeachseltecedtypeofhoseachancetoproveits
worthmorefullyOthertypesofhosewillbetesteduntil
satisfactoryoneshavebeenfound

Acomparisonchartshowinghoweachhoseisrated
dependingonhowtheyheldupinthevariousformula
tionsandcomponentsisshownhereItwillbenoted
thatnohosesamplestoodupwellinalltheinsecticide
formulationsandcomponentssomeheldupwellinoil
baseformulationsbutnotinemulsionsmosthosesam
pleswereaffectedbyxylenenoneofthesamples were

affectedbythespreaderTritonB1956Thereareprob
ablyotherfactorsyettobeconsideredinachecksuch as

thisbutwefeelthatitgivesanexcellentguidetothe
purchaseanduseofhoses

Thissampletestingprocedurecanbeusedtodetermine
properhosetypesforotherinsecticideformulations

TheGatesRubberCompanyandTheResistoFlex
HoseCompanyfurnishedsomeofthesamplesusedinthis
experiment
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HoseSample 1234567
5DDTOLS D A A B A A D

10DDTOBLS D A A C13 B D
5DDTXylene
Emulsion A C A B D D C

25DDTEC
69Xylene B D D D D D D

DieselOil2 D A C B A A
BaseOil C A CB A A
Analos7 D C D D B A
TritonB1956 A A A A A A

SpecialEmulsifier B A D C AA
Lethane B A B B A A
AExcellentNoEvidentDamage
BVeryGoodSlightNoticableAffect
CFairDefiniteAffectbutnotextensive
DPoorDefinitelyaffectedandnotrecommendedforuse

NOTESONTHECONTROLOF

AEDESVARIPALPUS

BYROBERTFPORTMAN

TheButteCountyMosquitoAbatementDistrict

Thissmallmosquitoknownasthetreeholemosquito
hasbeenreportedbytheCaliforniaStateDepartmentof
PublicHealthasbeingfoundinfortythreecountiesin
CaliforniaIncertainlimitedareasitoccursinsufficient
numberstoconstituteaseriouspestduringthespringand
earlysummer

Althoughitisreferredtoasatreeholemosquitothe
authorhasfounditbreedingincrotchesandinrecesses
inthebasesofthetrunksofolivetreesAndin1947he
founditbreedingontheUniversityofCaliforniacampus
inBerkeleyinadiscardedporcelainfixturewhichcon
tainedrainwaterandleaves

InlateJuly1951femaleswerefoundbitingviciously
atanelevationofover3000feetnearClipperMillsina
veryaridstandofpinesOnJuly271952bothsexesof
adultswerefoundatanelevationof2700feetatForbes
townIthasbeenfoundthatwhensprinklerirrigation
systemsareusedinolivegrovesthatthebreedingofAedes
aaripalpusmaybeprolongedwellintoJulywhereas
normallythebreedingwouldceaseinMayAboutthe
middleofJanuary1952secondandthirdinstarlarvae
werefoundinBidwellParknearChicoandthefirstadults
appearedintheDistrictscollectingstationsonMarch
31stthesameweekasin1950

In1949theaerosollingofBidwellParkdidnotgive
lastingresultspresumablyduetotheemergenceoflater
broodsThatwinteralimitedprogramoffillingthetree
holeswithsandandcappingthemwithconcretewas
undertakenItwasfoundthatthismethodofcontrolwas
notfinanciallyfeasibleinBidwellParkwhichcontains
manythousandsoftreesThereforeearlythenextspring
thelowertreeholesinaportionoftheparkweretreated
with5DDTindieseloilThisreducedtheproblemin
theareabutdidnotproducetheresultsdesired

SeveralyearsagoArthurFGeibinformedtheauthor
thattheKernMosquitoAbatementDistricthadobtained
excellentcontrolofAedesaaripalpusinolivegrovesfor
threeyearsbytreatingtheholeswithasmallamountof
DDTdust

DuringtheperiodofFebruary25ththroughMarch
17th1952sixteenthousandonehundredandfifteen
treesintwelveolivegroveswereinspectedAndwiththe
exceptionofonegrovealltheholesandcavitiesfound
weretreatedwitheithera5DDTwettablepowder
suspensionora5DDTwateremulsionSubsequent



inspectionofthesegrovesshowedthattenofthempro
ducednoorveryfewmosquitoesItalsoshowedthatin
onegroveinwhichtheadultswereemergingduringthe
timeoftreatmentandinagrovewhichhadbeenonly
partiallytreatedtheresultantnumbersweremuchless
thaninpreviousyearsInthepartiallytreatedgrove
moremosquitoeswerefoundinthetreatedareathanin
theuntreatedareawithoneexceptionButitisbelieved
thattheadultsoriginatedintheuntreatedarea

Thesetwelveolivegroveswerethoroughlyinspected
forlarvaeduringthefollowingwinterinDecember1952
andJanuary1953Nolarvaewerefoundinelevenofthe
grovesInthegrovewhichhadadultsemergingduring
treatmentlarvaewerefoundincertainareasItispre
sumedthateithertheworkmenwerenotthoroughin
theseareasorthatsomeofthefemaleswereabletolay
eggsbeforebeingaffectedbytheDDTresidualdeposits
andthattheDDTifpresentwasinactivatedbeforethe
followingwinterwhenthelarvaehatched

Ithasbeenfoundthatsometreesparticularlylarge
valleyandliveoaksmayhavelarvalbreedingsiteswhich
cannotbeseenortreatedfromthegroundSometree
holescontaininglarvaehavebeenfoundtohaveexternal
openingslessthanonehalfinchindiameterCrotches
anddepressionsinandatthebaseofatreecontaining
larvaemayalsobeoverlookedbecausetheyareoften
coveredwithdebrisSuchbreedingsitesmayaccountfor
thepresenceofthesmallnumbersofadultswhichwere
foundinsomeofthegrovesaftertreatment

Theresultsobtainedbysystematicallytreatingwith
DDTallofthetreeholescrotchescavitiesanddepres
sionswhichholdormayholdwaterandserveaslarvae
breedingsitesorwhichmayserveasadultrestingplaces
indicatethatthisisasatisfactorymethodofcontrolof
Aeedsvaripalpus

Obstervationsindicatethatthismethodofcontrolwill
eithereradicateAedesvaripalpusinagivenareaorre
duceittosuchaminimumthatitwillbeatleastseveral
yearsbeforeithasmultipliedintosufficientnumbersto
constituteapestproblem

CHEMICALSOAKEDCLODSANEW

SLAPATMOSQUITOES

BYEDWINWASHBURNManager

TurlockMosquitoAbatementDistrict

Theuseofpelletedorgranulatedinsecticidesformos
quitocontrolpurposesisnotentirelyanewdevelopment
Whiteheadreportedin1951upontheuseofpellet
borneinsectcidestocontrolricefieldmosquitoesinAr
kansasTheuseofthesematerialsinCaliforniaasfaras
Iknowwasbegunin1951whentheTurlockMosquito
AbatementDistrictexperimentedwithagranularma
terialcontaining10ofToxapheneTheresultsofthese
testslookedsopromisingthatweengagedthemanufac
turertoproducesufficientvolumeofmaterialforusto
useinconsiderablequantityThenamePelToxwas
finallyadoptedforthismaterialItissolelymanufactured
byChemurgicCorporationofTurlock

Duringthepast1952seasontheTurlockMosquito
AbatementDistrictusedmorethan7tonsofPelToxand
atleasttwoothermosquitoabatementagenciestheMa
deraCountyMosquitoAbatementDistrictandButte
CountyMosquitoAbatementDistrictusedaboutanother
1000poundsWehaveinourdistrictanareaofconsid
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erableacreageofdeciduousorchardsThisamountsto
some12000acresIntheproductionofdeciduousfruit
cropssuchaspeachesapricotsplumsandgrapesirriga
tionplaysamostimportantroleThesecropsareirri
gatedbyseveralmethodsnamelyfurrowbasinflooding
andcheckfloodingInanyofthesemethodsthewateris
appliedduringthegrowingseasonatratherfrequent
intervals2to4weeksespeciallyjustprevioustothe
ripeningofthefruitThiswatermayremainonthesoil
forperiodsoffrom3daystoaweekusuallyinthefur
rowslowspotsandinlateralditchesSincethewateris
shallowwarmandpartiallyshadedAedesdorsalisAedes
nigromaculisCulextarsalisandCulexstigmatosomafind
itanidealhabitatThepresenceofthesemosquitoes
seriouslyhandicaptheharvestingofthefruitbymolest
ingthepickingcrewstosuchanextentthattheyoften
refusetoentertheorchardsoratbestthemaximum
harvestperdayismateriallyreduced

Theproblemofcontrollingthesemosquitoesisdifficult
sinceeachorchardisusuallyirrigatedaccordingtoits
ownparticularneedsFurtherinmostcasesthesoiltends
towardahighclaycontentwhichafterirrigationisvery
difficultwalkingwithfrom12feetofmudtobecon
tendedwithinlarvicidingoperationsUntiltheadventof
thePelToxtheonlysatisfactorymethodofcontrolfound
tobepracticalforushasbeentosendspraymenintothe
orchardswithknapsacksprayersThesehavebeencum
bersomeandneedfrequentfillingnecessitatingmany
tripstothesupplysource

IntheuseofPelToxwestillemploymanpowerhow
everbyusinganalfalfaseederthecrewsareabletocarry
largeloadsmoreeasilyandtotreatfrom3to4timesthe
areatreatedwithahandcanOnemancancarryfrom
12to16poundsofPelToxwhichissufficienttotreat
approximately3to4acres

Wehaveexperimentedwithmanyratesofapplication
andhaveestablishedfour4poundsperacreasbeing
adequatetogivecompletekillinfrom1to6hoursWhen
theratewasincreasedto10poundsaresidualeffectwas
noticedAttimesitwassufficienttogivecompletekill
ofallmosquitoesfortwoirrigationsTheresidualeffect
wasnotconsistanthoweverSomeorchardsgavegoodre
sultsandothersdidnothencewewereforcedtotreat
allorchardsaliketobecertainofobtainingsatisfactory
control

Alllarvalstagesofmosquitospeciespresentwerede
stroyedevenfourthstagelarvaeNopupalkillwasin
dicated

AircraftapplicationswereattemptedbothinTurlock
andinMaderaandButteCountiesThelatterareasgave
satisfactorycontrolshoweverwewerenotabletoobtain
anairplanewiththeproperseedingattachmenttoenable
ustodistributethePelToxuniformlyThismethodwas
abandonedforthetimebeing

TheuseofPelToxinthisorchardareahasenabled
ustoobtainadegreeofmosquitocontrolneverbefore
accomplishedinthatzoneThematerialislightflows
easilyandpenetratesheavyvegetationleavesnoresidual
oncropsItcanbeusedinmanyareaswheresprayswill
notobtainsatisfactorycontrols

1WhiteheadFE RiceFieldMosquitoControlbyPellet
BorneInsecticidesBull511UniversityofArkansas1951

2WashburnGEdwinRelationofAgriculturalPracticesin
CaliforniatoMosquitoControlProceedings34thAnnual
MeetingNewJerseyMosquitoExterminationAssociation1947


