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CALIFORNIAMOSQUITOCONTROLASSOCIATION
FIRSTSESSION

CALLTOORDER

WILLIAMLRUSCONIPresidentPresiding

IwouldliketowelcomeyoutotheThirtyfourth
AnnualConferenceoftheCaliforniaMosquitoControl
AssociationThisconferenceisnowinsession

WELCOMINGADDRESS

JOHNMPATTULLO
MayorCityofSeasideCalifornia

PresentedbyHowardRGreenfield

Onbehalfofthecitiesrepresentedbyyourhostdis
trictIwishtoextendacordialwelcometotheMon
tereyBayAreaIhopeyourstayherewillbeenjoyable
andyourdeliberationsfruitful

Frompersonalknowledgehavinglivedherebefore
mycityjoinedtheNorthernSalinasValleyMosquito
AbatementDistrictIcanstatewithoutequivocation
thatwehaveabetterplaceinwhichtolivebecause
oftheeffortsandaccomplishmentsofyouandyour
associatesMembersofthisassociationcantakepride
inhavingmadelifemoreenjoyablethroughoutour
state

CHANGINGPROGRAMPERSPECTIVESIN

ENVIRONMENTALQUALITYMANAGEMENT
FRANKMSTEAD

StateDepartmentofPublicHealth
BerkeleyCalifornia

Thekeynoteroleisalwaysadifficutassignment
Atleasttomeitalwayspresentsaspecialchallenge
Itseemsthattheaudiencewithoneaccordissaying
Idarethispresumptuouscharactertokeynoteme
SoImnotgoingtotrytokeynoteyouIfhowever
youwillconsiderthatthethreespeakersthismorning

SenatorFarrMrMcFarlandandIreallyrepresent
thethreemajorpartiesandinterestsinthefieldof
mosquitocontrolinCaliforniaandbearinmindthat
wearetryingtoexploreourrelativerolesofmutual
supportofajointprogramthisisthekeynoteNow
havingthekeynoteobstacleoutofthewaywecan
getontosharingsomethoughtsonprogramperspec
tives

Itistritetosaywearelivinginatimeoftremen
douslyrapidchangechangesorapidthatthetrans
formationswewitnessnowinthecourseoftenyears

1KeynoteaddressThirtyfourthAnnualConferenceCalifornia
MosquitoControlAssociationMontereyJanuary301966
2ChiefDivisionofEnvironmentalSanitation

MONDAYJANUARY311966930AM

timeareactuallygreaterthanthoseofthepreceding
centuryThisrapidescalationoftherateofchangeis
wellknownWhatwedonotalwaysstoptotakeinto
considerationhoweveristhatasaconsequenceofthis
changethebasicassumptionsuponwhichmostofour
programshavebeenbasedinfactthefoundationsof
ourindividualandcollectiveprofessionaldevelopment
areshakenInsomecasestheyarenolongervalid
Itbecomesimperativethereforethatwefrequently
stopandtakestockofourobjectivesandtheknowledge
andresourcesuponwhichourprogramsarebased

YouandIduringourownprofessionalcareershave
takenanactivepartintwofundamentalperiodsof
Californiadevelopmentandwearejustaboutto
embarkonathirdSeldomhasitbeentheprivilege
orthedilemmaasthecasemaybeofagroupofmen
tobetheproductofarecentlyextincttechnological
eratobestrugglingwithawesomecomplexitiesofa
distinctlyneweraandtobemakinghastyprepara
tionsforanotherperiodyettocomeInthecontext
intendedherethesethreeperiodsareidentifiedwith
environmentalqualityourattemptstoinfluencethe
qualityofthehumanenvironmentinCalifornia

ENVIRONMENTALSANITATIONERA

Thefirstofthethreeperiodswouldincludethe
yearsfrom1900toabout1940Wemightrefertothis
astheperiodofenvironmentalsanitationWhatwere
someofthecharacteristicsofthisperiodInthefirst
placetheperiodofenvironmentalsanitationwas
characterizedprimarilybyasingleobjectivethatof
diseasecontrolWhilecertainlynotexclusivethiswas
thepredominantconcernthatgavecharactertothis
periodWewerepreoccupiedduringthisperiodwith
aqualityoftheenvironmentveryclosetothepoint
ofdirectutilizationbyhumanbeingsOurconcern
withwaterwasrestrictedalmostexclusivelytofeatures
andfunctionsofdomesticwatersystemsandeven
herethefocusofinterestwasonthelastfewhours
beforehumanbeingsconsumedthecommodityOur
concernwithfoodlikewisewasrestrictedintimeand

spacetothoseeventsthattookplaceintheprocessing
andservingoffoodMostofourenvironmentalcontrol
measuresweretakenatthislastlinkintheenviron
mentalchaintobreakthecycleofinfectionofanv
communicablediseasethatmightrepresentapotential
hazardOurconcernwithairsanitationwasalmost
entirelyrestrictedtoindustrialhygienethequalityof
airinamansplaceofworkthesourceofcontamina
tionusuallybeingonlyafewfeetfromtherespiratory
intakeoftheworkersinquestionInadditionthis
periodwasmarkedbyanenvironmentalsystemwhich
wevisualizedtohemadeupofwasteloadingsThese
loadingsputontheenvironmentintheformofwastes
wereidentifiableassingleindividualpointsofdis
chargeTherecamethereforeintoourprograma
conventofpointsourcesemissionofadversecom
moditiesintotheairthewaterorontothelandA



corollarytothispointsourceconceptwasaverysmall
grouponthereceivingendIfyouwouldvisualizefor
exampleaclearlyidentifiablesourceofsmokeordust
orodorthenusuallydownwindoverasmallareaof
possiblyafewsquareblocksonewouldfindthepenal
izedsegmentofsocietyWiththistwopartysystem
bothpartiesclearlyunderstoodwhotheotherwas
Itwasaclassicalsituationwheresometypesofen
vironmentalimpairmentcouldactuallybeabatedin
civilcourtbyoneinjuredpartysuingoneoffending
party

Theresponsibilityforenvironmentalmanagement
duringthisperiodofenvironmentalsanitationwas
assignedalmostexclusivelytotheStateDepartment
ofPublicHealthworkingtotheextentpossiblein
collaborationwiththelocalhealthdepartmentsItwas
onlyaveryfewyearsagothatthesecircumstancespre
vailedThusasingleagencywasarmedwithanau
thoritygiventoitbycommonconsentbytheLegisla
turewhichinfactwasatotalassignmentofthepolice
poweranauthorityseldomifeverbeforegiventoa
singleagencyofgovernmentinademocraticsociety
ThispolicepowerenabledtheDepartmentofPublic
Healthtotakeactionswithouttheusualconceptofdue
processassociatedwithgoingthroughthecourtsThe
reasonofcoursewasthatthiswasaperiodofpre
occupationwithdiseasecontrolandcommunicable
diseasesandtheconsequencesofafailureinthe
environmentalcontrolmachinerycouldbecatastrophic
takingtheformofvastepidemicsthatmightactually
decimateacommunityTheseconsequenceswereso
gravethatitwasnotnecessarytostopandweighthe
costofaprotectivemeasureagainstthebenefitsBy
tacitconsentitwasagreedthatanymeasurethehealth
departmentiudgednecessarywaswellworthanycost
thatmightbeentailedanycostininfringementof
libertiesoftheindividualanycostindollarsThis
thenwastheperiodwhichperhapsvonhavealready
forgottenaperiodwhenthegroundrulesonlyfaintly
resembledthoseweseeinoperationtoday

POLLUTIONCONTROLERA

About1940therewasusheredinadistinctnew
periodaneriodwhichIconfidentlypredictwill
endby1970Thisconfidenceisbasedonthefactthat
onecanalreadyseethebeginningsofitssuccessor
Thisperiodfrom1940to1970Ithinkwemightcall
atleastinmyframeofreferencethePeriodofpol
lutioncontrolDuringthisperiodawholenewsetof
conceptshasenteredintothemanagementofenviron
mentalqualityinCaliforniaInthefirstnlacetwonew
objectivestooktheirplacesalongsidetheobiectiveof
diseasecontrolthatmarkedtheearlierperiodThese
objectiveswerenuisancecontrolandthecontrolof
propertydamage

Ourconceptsofpublicnuisancehavebeenhanded
downthroughourAngloSaxonheritageTheyare
writtenintothecommonlawofEnglandandtheir
basicstructurehasnotchangedforhundredsofyears
Weusuallyidentifyanuisanceassomethingwhich
interfereswithacomfortableeniovmentoflifeor
propertyManypeoplehavediedtodefendandsustain
thisprincipleItisastrangefeatureofourcultureand
ofourgovernmentalandnubileserviceconcentsthat
wetendtodeprecatethisquestionofnuisanceas
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thoughitweresomethingbeyondoursphereofunder
standingandresponsibility

Onewouldnotordinarilyconsideridentification
withnuisanceabatementtobeapositionofhigh
statusCertainlywhitecollarprofessionalpeopleare
apttoconsiderthemselvesabovedealingwithprob
lemsoftheneighborschickensorproblemsofsingle
isolatedpettyactsresultinginoffensetoaneighboring
groupYetifyouwillthinkaboutthisthisconceptof
nuisanceandtherighttobefreeofnuisanceisoneof
theveryfundamentalrightsofourcultureItwas
quitelogicalthereforefornuisanceabatementtobe
comeaprominentfeatureofthisperiodofpollution
controlCarryingourdefinitionabitfurthernuisance
abatementisthedefenseagainstthoseimpairmentsof
environmentthattendtodestroybasiccomfortsof
lifeusuallyidentifiableasoffensestothesensesof
sightorsmellorhearingoractualphysicalimpair
menttothesystemsassociatedwiththeseprimary
sensesCloselylinkedwiththeconceptofnuisance
asmentionedpreviouslyisthefullenjoymentoflife
andpropertyorinsomeinstancesthequestionof
actualpropertydamage

Thusitwasduringthisperiodofpollutioncontrol
thattheconceptofcontrolofloadingsontheenviron
menttopreventunreasonabledamagecameintoclear
focusOurproblemsofwaterqualitywereconcerned
withmansadverseinfluenceontheaquaticcompo
nentsofhisenvironmentandthedegreeofcontrol
requiredtopreventunreasonableimpairmentofwater
anditsmanifoldbeneficialusesOurconceptofair
Pollutionwastheconcernformanswellbeingand
thedamagetolivingpropertyThebiggestmeasur
abletollwhichairpollutionhastakeninCaliforniais
ofcoursethedamagetogrowingcropsThesecond
levelisperhapsthedamagetolivinganimalsofeco
nomicconcernProbablythirdinmagnitudeisthe
damagetoPhysicalpropertybeginningwithladies
nylonstockingsbackaround1938andsubsequently
extendingtomanyotherthings

ItisalsosignificantthatwiththeonsetofthisPeriod
ofpollutioncontrolwealmostcompletelyabandoned
theconceptofanoffendingPartyandavictimWe

ddenlyrealizedthattherearesomanydischarges
intotheenvironmentintotheairintothewateror
ontothelandthatitisvirtuallyimnnssibletoidentify
nreciselytheiroriginortheresultinglevelofnollution
atanygivenPointPeoplearenowbreathingairusing
waterandoccnpvinglandtowhichtherehasbeen
annliedtheburdenofwastesbyliterallythousandsof
differentpartiesincludingverylikelythenotential
complainantThusthesimpleconcentswhichinthe
nastmadearemedyincourtnossiblenamelyan
identifiablevillainandanidentifiablegroupofvictims
hasdisannearedWiththiswesuddenlyrealized
thatwemustapplyanentirelynewconceptofman
agement

Thenewconcepthastakenshaveasabeliefthat
therearenermissibleloadingsforairlandandwater
thatcouldbebornewithoutsocietyasawholebeing
undulypenalizedThepresentneriodofpollutioncon
trolhasbeenmarkedbyanefforttosomanagethe
dischargeofwastesthatthisassimilativecapacityof
airlandandwaterwouldnotbeovertaxedandthere
foreinasensewecouldhaveourcakeandeatittoo



Wecouldproceedonthebasisthattheriversofthe
worldarethesewersoftheworldthattheatmosphere
isthelogicalplacetodischargeallofthegaseousand
particulatewasteswhichwehavebeeninthehabitof
dischargingrangingfromcigarettesmoketomotor
vehicleexhaustthatthisisalogicalsystemandit
wouldbeunreasonabletothinkofmodifyingit

Thenextmatterforconsiderationherehoweveris
thisquestionofpropertywithitsconceptsofeco
nomicsItisnolongerpossibletodiscountthisfiscal
oreconomicimpactofcontrolsaswedidwhenonly
humanhealthwasatstakeandwhencostsweremore
orlessacademicconsiderationsAsitisnowinad
ditiontodeterminingcostsonemustweighthesecosts
againstthebenefitsInthisperiodofpollutioncontrol
wenolongerstriveforabsolutecorrectionofthefaults
aswedidintheperiodofdiseasecontrolWeexpect
tohavesomeimpairmentoftheairlandandwater
andthelimitofthisimpairmentisajudicialmatter
thatweentrustnottothecourtsbuttoanewtypeof
governmentalfunctioncalledregulationRegulationis
awayofdealingwithcontrolwhenitisnolonger
possibletoidentifyaguiltypartyyoumerelymake
somegroundrules

RegulationsareinterestingthingsAregulatorypro
gramusuallyfollowsabiologicalSshapedgrowth
curvewithadecayonthefarendalmostlikeone
wouldexpectofanytypicalbiologicalphenomenon
Regulationsarefirstconceivedasregulationsofcon
venienceItisassumedthatifeveryoneisreasonably
responsiblethencertainlythiswillbeenoughbutas
theloadingincreasesasitdidduringthe1940sitbe
comesimmediatelyapparentthatregulationsofcon
veniencearenotnearlyenoughAsaresultwestrive
fortougherandtougherregulationsuntilwegetregu
lationsoffeasibilitythenregulationsofattainability
Attainabilityunderpresenttechnologv surelythisis
theultimateIfweaskeverynartvtodotheverybest
thatourtechnologypermitshimtoknowhowtodo
surelythisisenoughorisitenoughWhentheelec
torateofthisstateembarkedupontheCaliforniaWater
Planitdiscardedaconceptofnaturallakesandrivers
whichwouldreceiveanddilutethetreatedwastesthat
aredischargedinliquidformThisconceptbecame
obsoleteovernightbecausesouthoftheSacramento
SanToaauindeltaallofthewaterwaysaremanmade
conduitsanditisnomorelogicalforacommunityto
dischargeitswastestreatedornotintothatconduit
thanitisforyoutodischargethewastesfromyour
householdintothewatermaininthestreetThusthis
conceptoftreatmenttothenointoftechnicalfeasi
bilitybecameobsolete

In1959theStateDepartmentofPublicHealthat
thebehestoftheLegislatureenunciatedairquality
standardsforthefirsttimeintheworlddescrihing
goodairanddescribingtwolevelsoflessthangoodair
Thefirpointofinterestisthatalloforcommunities
bytheiractionsandallofourcountiesbytheiractions
electedtotakeonwhatwasclosesttothegoodair
standardTheLegislaturethenaskedustoestablish
motorvehicleexhauststandardsTheseareemission
standardsnotonthebasisofwhatistechnicallyfeas
iblebutonthebasisofwhatisneededtomeetthe
establishedairqualitystandardsWecomputedthese
standardsasdirectedandin1980enunciatedthe

motorvehicleexhaustemissionrequirementItwas
notuntilthecurrentmodelofcarsthosethatarejust
nowcomingoutthattechnologycaughtupThisisa
newconceptasyoucanseeofgoingbeyondthetech
nologicallyfeasibleinestablishingastandardThis
projectsusintothenewerawhichIsaywillbehere
withavengeanceby1970

Anotherstrangeorperhapsnotsostrangebutvery
importantconsequenceofthisshiftfromenvironmen
talsanitationtopollutioncontrolisthattheHealth
Departmentisnolongerthesoleagencyofauthority
infactitisnotalwaysthecentralpartyonthecontrol
teamFirstofallwehaveaproliferationofgovern
mentalregulatoryagenciesinvariousformsThese
maytaketheformoflinedepartmentsofgovernment
ortheymayappearasnewinstrumentsofgovernment
oftenintheformofspecialdistrictsThesearedistricts
withappointedofficersoperatinginaquasilegislative
mannerThuswehaveairpollutioncontroldistricts
waterpollutioncontroldistrictsandregulatorydis
trictsofvariouskindsTheseregulatorydistrictsper
formnodirectservicecomparabletotheoperationsof
mosquitoabatementdistrictsThesearethesheerin
strumentsofregulationestablishedtoenunciateand
enforcetheruleswithintheirrespectivejurisdictions

Thisbroughtintoviewthenanotherkindofagency
theoperatingagency

Waterpollutioncontrolregulatoryagenciesgovern
theactionsofawidevarietyofspecialservicedistricts
nrivateandpublicwatercompaniesinasenseby
determiningthequalityoftheirrawproductawide
varietyofsanitationandsanitarypublicutilitydis
trictsandotherdistrictsthetengageinawidesnec
trumofliquidwastedisnosalactivitiesinaddition
theyregulatethoselinefunctionsofgovernmentwhich
areengagedinsimilaroperationssuchasadepartment
ofpublicworksconstructingandoperatingasewer
systembeyondthisofcourseindustriesarebeing
regulatedmoreandmorefromthestandpointofwater
andairpollutioncontrolSoasyoucanseewenow
haveasystemofthreeprincipalpartiesandinterests
theregulatorygrouptheregulatedgroupandthe
publiconwhosebehalfallthisgoesonThetwoparty
systemhasbeenreplacedbythethreepartysystem

SYSTEMSANALYSISERA

Lookingaheadto1970althoughthelineisnot
sharpwecanalreadyseeitcomingintofocusanew
conceptofenvironmentalqualitymanagementappears
inevitableandinfactisalreadycomingintobeing

Ourideasthateverylocalityeverypoliticaljuris
dictionandeveryprivateenterpriseconsolidationof
powerandresourcemayoperateunderathreeparty
systemofregulationmustgivewaytoabroadercon
ceptOurenvironmentalburdenshavereachedapoint
whereitisnolongerpossibletoadheretotheconcepts
ofpollutioncontrolTheassimilativecapacityofthe
basicenvironmentalresourcesisnolongerthesolution
Whethertheyaretobedischargedintotheairorinto
wateroruponthelandweareapproachingthetime
whenwasteproductsmustbetreatedorotherwise
improvedtoapointwheretheyvirtuallymeetthe
qualitycriteriasetultimatelyfortheenvironmentThis
forcesusintoanentirelynewconceptonecommonly
referredtonowasthesystemsanalysisapproach



The systems analysisapproachisusuallyidentified
withahighlysophisticatedmethodologyrelyingheav
ilyupontheuseofmathematicalmodelsandsimula
tionThisprocedureishowevermarkedbyafew
simplebasicconceptsForexamplewhenonesets
outtosolveaproblemunderthesystemsapproach
hemustdescribeabroadenoughareatoincludeall
aspectsoftheproblemEveryactthattakesplacein
thisareaandwithinthissystemiscircumscribedby
thesameperimeterInlikemanneralloftheeffects
oftheseactsallofthecostsallofthebenefitsallof
thepenaltiesandalloftherewardsassignedtodiffer
entpeoplearewithinthissamesystemAlsounderthe
systemsapproachtheobjectiveistooptimizetheend
resultintermsofbenefitsforthetotalpopulationnot
forjustthosewithwastestodischargenotforjust
thosewhowanttousethewaterortheairortheland

directlybutforthetotalpopulationThiscallsfora
newsetofstandardsandinfactanewvocabularyof
environmentalqualityDesigningasysteminthis
mannerusuallymakescompletelyobsoletetheconcept
ofdischargeofwastesintheclassicalsenseInstead
theprocessisapttobecomeaconservationoperation

perhapsadirectrecyclingItisalmostcertainto
becomeabroadmanagementfunctionusuallywithin
largetopographicbasinsembracingtheentireair
waterandlandresourcesItdiscardstheconceptof
dischargingonesusedwatersintoatransportation
systemthattakesthemtotheocean

Anewandprofoundlyimportantobjectiveisreached
atthispointThereemergesherearealizationofone
ofthegreatestvaluesofallinenvironmentalquality
controltopreservewhatwecallsometimeshalfapol
ogeticallyorwithalackofclearconvictionesthetics
Aswasshowntruefornuisanceourheritage f

estheticsisalsodeeprootedEnglishstatutesof the
17thCenturyourownBillofRightstheConstitution
oftheUnitedStatesaswellasthatofCaliforniasays
thatmenarepossessedofcertaininalienablerights
amongwhichisthepursuitofhappinessThisisthe
actualaffirmativesideofliving
Ifonetriestodescribetheeconomicvaluesofes

theticsandtocomparethemwiththemorefamiliar
utilitarianvaluessomeremarkableconclusionsemerge
ForexampleIcomputedwhatitwouldtaketoshift
inCaliforniafrompresentdisposalofliquidwastesby
dilutiontocompleterecyclingsothatwastesareno
longerwastesbutbecomeauseableresourceThis
wouldrequirethereclamationofallsewageandthe
mineralconversionofallagriculturalandindustrial
wastesthatarehighinmineralcontentwithlessthan
5ofthetotalvolumeofusedwaterleavingthebasin
andtheother95remainingThisaddsuntoabouta
halfbilliondollarsperyear5billiondollarsovera
10yearperiodtomakethistransitionUsuallythisis
expressedproperlyonanannualbasisbecauseweare
talkingaboutoperatingcostsofconversionThisworks
outtojustundereightcentspercapitaperday

Asimilaranalysiswasmadeonairpollutioninclud
ingatransformationofourpresentsystemofindustrial
useoftheatmosphereasaregularrepositoryforun
wantedgaseousmaterialsandachangeoverofthe
automobiletoanexhaustlesstypevehicleThisalso
comesoutabout5billiondollarsovera10yearperiod
Ifwespreadthesecostswefindtheyarenotoperating
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costsbutcapitaloutlaycostsAgainwecomeout
withalmostthesamefigureAsaresultweendup
withabout10billiondollarsover10yearsor18cents
percapitalperdaytoestablishthewaterqualityand
theairqualityofthestateatdesiredlevels

InCaliforniawespendaboutonedollarpercapita
perdayforfoodandatleastonethirdofthisisfor
theenjoymentofthefoodnotforitsnutritionalvalue
Wespendalikeamountonedollarpercapitaperday
forhousingandatleastonethirdofthisisspentnot
forsheerprotectionagainsttheelementsbutforen
joymentoftheplaceinwhichweliveWespendvery
closetoadollarperdayforeveryadultinoursociety
fortransportationandatleastonethirdofthisisby
ourchoiceforenjoymentincontrasttousingautili
tarianvehicleormasstransitHerearejustthreeareas
inwhichwearespendingatotalofthreedollarsper
dayonethirdofwhichisforestheticsThismeans
thatwearenowspendingadollarperdaypercapita
fortheestheticvaluesidentifiablewithonlyaportion
ofourenvironmentIsitnotimmediatelyapparent
thenthat18centspercapitaperdayforthetotalen
vironmentalsettinginwhichthesevaluestakemean
ingisanabsurdlysmallamountfromstandpointof
truehumanworthApproachedinthiswayesthetics
becomesapearlofgreatpricenotamerefringebene
fitItassumesitstruestatureinhumanvaluesfarbe

yondthesocalledutilitariansystemonwhichdecision
makinghasbeenbasedinthepast

Whenoneusesthesystemsanalysisapproachone
establishestheenvironmentalqualitythatoneintends
tomaintainbecauseitisinresponsetothesereal

valuesFromthisonethendemandsthetechnology
requiredtoaccomplishtheobjectivetechnologyupon
demandTheManhattanProjectestablishedtopro
ducetheatomicbombdidnotcomeaboutbyresearch
asusualthiswastechnologyupondemandwitha
demandtimetableThisisabsolutelyessentialaswe
moveintotheareaofenvironmentalqualitymanage
mentunderthesystemsapproach

Finallythisnewerawhichweareembarkingupon
willnotfindtheregulatoryagencyregulatingtheoper
atingagencyonbehalfoftheindividualorindeed
regulatingtheindividualhimselfWenowmoveintoa
systeminwhichwerealizethatthepowerstructureis
almostequallybalancedbetweengovernmentandpri
vateenterpriseThisisbecausethefinancialresources
ortheabilitytospendmoneyarealmostequallydi
videdWemustthereforereplacetheoneoverone
overonesystemwithaiointventureThismusthe
willinglyenteredintosothattheplanningfunctionfor
environmentalqualityandtherestraintsthatmustbe
appliedaremutuallyrespected

Thesystemsapproachhasbeenusedwithamazing
successinthedevelopmentofweaponrybytheaero
spaceindustryThetechniquesareequallyapplicable
torunningtheenvironmentalclosedcapsuleCalifor
niaisanenvironmentalcapsulesimilarinmanyre
spectstothespacecapsuleitselfTheonethingthat
hasnotyetbeenproducedbytheaerospaceindustry
istheknowhowtobringthisjointventureabouta
jointventureofgovernmentandprivateenterprise
undertakenwiththeunderstandingandblessingofthe
electorateThislastfrontiermustbebreached

Ashasbeenstatedintheenvironmentalsanitation



eraandinthepollutioncontrolerawehavebeenpre
occupiedwithwastesAswemoveintothesystems
eratherearenowastesitbecomesresourcemanage
mentInthisframeofreferenceletusnowlookat
mosquitocontrolinCaliforniaasyouandIhaveknown
it

Ourpartnershipbeganin1946just20yearsago
Youhada20yearhistorybeforethatbutmostofyou
cameontothesceneataboutthesametimeasour
departmentdidwitharealisticandproductivepart
nershipstartingin1946Ithinkweshareanunder
standingofourcommonhistoryandIbelieveyouwill
recognizethedescriptionwithwhich1wouldcharac
terizethelast20yearsofmosquitocontrolinCalifornia

Mosquitocontrolhasalwaysdealtwithasystem
Becauseoftheverynatureofyourworkyouarecon
cernedwithanecosystemLookingtothefocalpoint
ofyoursystemthemosquitoesweretheretosome
extentlongbeforethehumanpopulationmovedinto
theareaArelativelystablebiologicalsystemwasin
existenceforalongperiodoftimealthoughithas
becomeincreasinglyunstableduringtheperiodof
mansincreasingdominanceItwasimpossiblehow
evertodorealisticmosquitocontrolworkeveninthe
earlydaysinCaliforniawithoutdealingwithady
namicenvironmentalsystemandattemptingtoso
modifyandmanagethissystemthatthebalancewould
betippedinfavorofmosquitosuppressionItissig
nificantherethatfundamentallytheapproachtomos
quitocontrolinCaliforniahasnotbeenoneofattack
ingtheproblematthepointofhumancontactbyuse
ofrepellentsscreeningofbuildingsorresidualspray
ingofhomesherewehavealwayssaidthatwemust
dealwithacomprehensivesystemincludingagainthat
basicecosystemthatproducedthephenomenonin
thefirstplace

Thesystemofmosquitocontrolismorecomplex
thanthesystemofwaterorthesystemofairbecause
youhavetwoprimarybiologicalentitiesoralmost
equalpreoccupationtoyouthemosquitoandthe
humanbeingYouwanttomakeoneregressandthe
otherprosperMostofyouheregotanearlystartwith
thesystemsapproachandindoingsotackledoneof
thetoughestsystemspossibleThismakesthesuccesses
thatyouhavehadeventhemoreremarkable

Theprimaryvariableofconcerntoyouthecontrol
lablevariableinyoursystemisreallynotwastesOf
coursewastesareanimportantconsiderationinyour
workTheaccumulatedwateratthelowerendofan

irrigatedpastureisawasteAnycarelessdisposition
ofunwantedwaterisawasteinthissenseThehabits

ofhouseholdersandofcitiesintheirhandlingofliquid
wastesintensifiesyourproblemButtheprimarycom
moditythatyouaredealingwithisnotwasteitisa
resourceandthatresourceiscalledwater

Yourobjectiveshaveneverbeensharpandclear
Imentionedthatintheenvironmentalsanitationperiod
theobjectivewassharpandclearitwasdiseasecon
trolandthatwasitYoustartedinwithasortofcom

positeassumptionofresponsibilitysomefromthe
periodofenvironmentalsanitationnamelydisease
controlsomefromtheperiodofpollutioncontrol
namelynuisanceandpropertydamageprevention
Youarealsointheareaofestheticsbutyouareinit
indirectlybecausemosquitocontrolimpingesupon

estheticsbydeterminingwhetherornotcertainforms
ofrecreationandenjoymentoftheoutdoorsareavail
abletothepeopleYourestheticconcernistomake
anestheticenvironmenthabitabletopeopleIfthe
patioisnotusableinthesundownhourspeoplehave
beendeprivedofthatformofestheticswhetheritis
theactiveformsofrecreationorthemoreprofound
formofrecreationTomanyofusthemostprofound
formofrecreationismerelytobeabletowalkinto
anareabeitanagriculturalareaoraforestedarea
wheretrueecologicalharmonyexistsandwhereone
canseekandfindinthistroubledagehisrealidentity
Thisistheestheticcarriedtotheultimate

MOSQUITOCONTROLATTHECROSSROADS

Thoseofyouinmosquitocontrolhavebeenata
distinctdisadvantageinthatyouhaveneverbeensure
whatyourresponsibilityisasaprofessionIsittomake
thefull102millionacresofCaliforniafreelyavailable
andhabitabletothepeoplewhowishandneedto
movefreelythroughtheareaYouhavebeeninamost
confusingpredicamentbecauseformostofyouyour
professionalliveshavefallenentirelywithinthispol
lutioncontrolperiodOtherprogramsofenvironmental
controlduringthisperiodhavebeencomposedofa
regulatingteamagroupofregulatedoperatingagen
ciesandthepublicYouhavebeenobligedtostraddle
thefenceyouarearegulatoryagencyandyouarean
operatingagencyWithsuchadichotomythereisa
schizophrenic effect whichisalmostaconflictofin

terestOnecannotregulatehimselfInasenseyouare
regulatingindividualsandatthesametimeasan
operatingagencyyouareservingindividualsBeyond
thiswhatisyourrelationtotheregulatoryauthority
atthelinelevelintheexecutivebranchofstategovern
mentExactlywhatisyourrelationshiptotheState
DepartmentofPublicHealthThishasneverbeen
clearItisamixtureofrelationshipsThereisnothing
wrongwithamixtureofrelationshipsiftheyarevis
ibleclearlyunderstoodandworkefficiently

Finallyyouhavebeenunabletodowhatonemust
dointhesystemsageproduceyourtechnologywith
respecttotimetableonademandbasisThisproblem
mustbesolved

Whenoneconsiderstheseobstaclesdilemmasor
burdensofconfusionthatcloudtheofficialrelation
shipsinthefieldofmosquitocontrolitisamazingthat
theprogramhasmadesuchprogressandthatsuch
goodrelationsexistbetweenyouragenciesandour
groupThisisatributetothehumanvaluesandma
turityoftheindividualswhoareabletoserveeffective
lyinspiteofamosttangledandconfusedsystemand
generalabsenceofcleargroundrules

Itisalwaysmucheasiertodescribetheproblemas
IhavetriedtodothantosuggestasolutionInclosing
howeverIshouldjustliketomakethreepointsper
hapssuggestthreedirectionswhichourjointsearch
forthesolutionmustfollowByjointsearchIreferto
mosquitoabatementagenciestheStateDepartmentof
PublicHealthandtheLegislatureWemustfirst
clarifytheobjectivesofmosquitocontrolinCalifornia
byfunctionandbygeographyandgivetheright
prioritytotheseobjectivestheobjectiveofdisease
controltheobjectiveofnuisancepreventiontheob
jectiveofprotectionofpropertyandtheobjectiveof
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islatorsthenhavemoretimeandabetteroppor
tunitytobecomewellinformed

ForexampletheNaturalResourcesCommitteeof
whichIamchairmanrecentlylookedintothematter
ofgeothermalenergyWespent2dayslookingat
geysersandmoltenbrinethatcomesoutoftheearth
TwoyearsagothiscommitteeatSantaBarbara
learnedwhataforestfirecouldcostAsaresultwe
havebeenverystrongonfirepreventionlegislation
ThisisthekindofthingIurgeyoutobringbefore
thefactfindingcommitteesoftheLegislatureGet
hearingssetupbringyourproblemstothesecom
mitteesandyoullfindthatyouhaveanumberof
legislatorswhowillbeingreatsympathywithyour
problemsandtrytohelpyou
IforonefeelthatIknowalittlemoreaboutyour

problemhavinglivedinPuertoRicoforawhilehav
ingtravelledinLatinAmericahavingreadsomeof
yourliteraturerecentlyandthefactthatyouasked
metobeonyourprogramIcertainlywelcomethe
opportunitytoworkwithyouandtohelpyoube
causeifwearegoingtodevelopthenaturalresources
ofCaliforniaasweanticipatewewillwemustunder
standeachotherWearedevelopinggreatnewbodies
ofwaterwhichdirectlyorindirectlywillresultin
breedingplacesformosquitoesyouhavemosquitoes
resistanttoinsecticideswhenyouuseinsecticidesyou
needtoconsiderwhattheymaydotothetotalen
vironmentyoucertainlydohaveresearchneedsall
theseitemsandothersdeservetheinterestandatten
tionoftheLegislature
Iamconfidentyouwillmeetwithsuccessinsecur

ingtheconsiderationyourvitalservicedeservesby
clearlyshowingtothoseinfluencingthedirectionof
yourprogramitsrelationshiptootherfactorsforsus
tainingahealthyandproductiveenvironmentThank
you

IMPLICATIONSOF1965LEGISLATIONON

LOCALMOSQUITOCONTROLOPERATIONS
GARDNERCMCFARLAND

SoutheastMosquitoAbatementDistrict
Controlofmosquitoesandothervectoractivitiesin

Californiaiscarriedoutwithinaframeworkofan
existingbodyofstatelawandregulationsTheselaws
andregulationsareprincipallyintheHealthand
SafetyCodeandtheGovernmentCodeOtherlaws
andregulationsthataffectoperationsofmosquitoand
pestabatementdistrictsareincludedintheAgricul
turalCodethePenalCodeFishandGameCode
LaborCodeandVehicleCodeaswellastheCali
forniaAdministrativeCode

Itcanbestatedthatformanyyearsmosquitoand
pestcontrollawwithitsramificationofformation
powersdutiesannexationsconsolidationanddisso
lutionwasrelativelystableAlthoughmanyamend
mentstotheHealthandSafetyCodewereadopted
bytheLegislatureovertheyearstheseamendments
couldinlargepartbeconsideredminorclarifications
andtechnicalimprovementsSomeofthemanyminor
changesincluded

1EliminationoftheDistrictInvestigationActre
quirements

2Authorizationofminorboundarychanges
3Establishmentoftermsandconditionsbythe

StateBoardofHealthformosquitoabatement
agencieswhenStateSubventionFundswereused

4Changeofinlieuexpenseamountsfortrustees
5Codificationofnuisanceabatementpowersand

clarificationoftaxratespowerofborrowing
moneyliensetc

6Maximumtaxrates

7Authorizationofannexationofnoncontiguouster
itoryundercertainspecifiedconditions

8Annexationsofcitiesandportionsofcountiesby
actionsofcitycouncilsandboardsofsupervisors
aswellasbypetition

9Withdrawalofterritoryfrommosquitoabatement
districts

Theadditionsandamendmentwereinlargepart
sponsoredbytheCaliforniaMosquitoControlAsso
ciationsincethemembersoftheassociationweremost

closelyconnectedwiththemosquitoandvectorcon
trolfieldandknewitsnecessaryneedsfromalegis
lativestandpoint

Therewasmuchlegislationintroducedinthe1965
legislativesessionsthataffectedmosquitocontrol
agenciestoonedegreeoranotherLegislationthat
passedincluded

AssemblyBill186Thisbilldealtwiththeforma
tionofcommunityservicedistrictsandauthorized
afilingdateonnewformationsuptoMarch11965
andisinChapter6
AssemblyBill407AmendsSection3011oftheFish
andGameCoderelatingtopesticidesinChapter
74

AssemblyBill598Involveslabellinganduseof
pesticidesinChapter882
SenateBill169Providespenaltiesforsuitagainst
governmentalbodieswhichsuitshavenomeritand
isinChapter145
SenateBill516Requiresbeekeeperstonotifythe
AgriculturalCommissionerofmovementandloca
tionofbeehiveswithin5daysofsuchrelocation
andisinChapter199
SenateBill877Permitsboardsofsupervisorsof
countiestocallspecialelectionsforselectionof
governingboardmembersofadistrictwhereava
cancyisnotproperlyfilledandisinChapter613
ResearchFundsFundsforoperationofthemos
quitoresearchprogramoftheBureauofVector
ControlwereproperlyplacedintheStateHealth
Departmentsupportbudgetbutwererestrictedby
therequirementthattheybesubventedtotheUni
versityofCaliforniaThemosquitoresearchfund
requestbytheUniversityofCaliforniawasomitted
completelybytheLegislature
ThemostimportantlegislationthatpassedwasAs

semblyBill592calledtheDistrictReorganization
Actof1965sponsoredveryeffectivelybyAssembly
manKnoxThisbillmateriallychangedtheprovisions
oftheHealthandSafetyCoderelatingtoannexation
detachmentdissolutionandreorganizationofmos
quitoandpestabatementdistrictsManyclassesof
specialdistrictswerealsocoveredbythenewlaw
althoughcertainspecialdistrictssuchasmetropolitan



waterdistrictswereexcludedAsamatterofinterest
theprincipalactsofformationofspecialdistrictswere
notaffectedbytheDistrictReorganizationActand
neitherweretheofficerspowersfinancestaxation
andannexationofnoncontiguousterritoryAnnexa
tionproceduresofnoncontiguousterritoryhowever
arecoveredintheAct

InvolvementoftheCaliforniaMosquitoControl
AssociationinthedeliberationsofthisDistrictRe

organizationActwasactiveaswasthatofothergov
ernmentagenciescitycountyandotherspecialdis
trictsAsaresultofthislegislativeprocesscertain
inequitiesinseveralsectionsofthebillwerecor
rectedOfmostimportancewastheeliminationof
theprovisionsthatrequiredfirstclassmailnoticeof
detachmentsandannexationstoalllandownersof
recordaswellassuchnoticetoallresidentvotersof

recordEliminationoftheseprovisionswillhelpsave
taxpayersthepossibleexpendituresofthousandsof
dollarsovertheyears

Legislationaffectingspecialdistrictshoweveris
notnowinastateofstasisNodoubtthenextreg
ularsessionoftheLegislaturewillhaveanumberof
amendmentsprovidingforchangesintheGovernment
CodeplacedtherebytheDistrictReorganizationAct
Perhapsmuchofthislegislationwillbeofatechnical
naturetocorrectambiguitiesandwillprovideneces
saryclarificationOntheotherhandtheremaybe
additionallegislationproposedthatwillhavefar
reachingimplications

Asyouknowthereisabodyofthoughtthatiscon
cernedwiththemandatorylumpingtogetherofmany
specialdistrictsundertheumbrellaofonemasterdis
trictsuchascommunityservicedistrictspresentlyin
operationinsomecountiesPerhapslegislationwillbe
introducedinthenextregularsessionwhichwillat
tempttoaccomplishthisobjectiveAllthosecon
cernedwiththecontinuingaccomplishmentsofmos
quitoandpestabatementdistrictsshouldbeeveralert
tostudyeachproposalmadethatwillmakechanges
inlawsthataffectouragencies

Forinstanceofthosebillsin1965thatfailedof
passageseveralareinprocessofinterimstudyand
maybeintroducedinthenextregularsession

AssemblyBill613Wouldliberalizecertainrules
forWorkmansCompensationdisabilitypayments
Passageofsuchlegislationmaybedesirableand
wouldaffectmorethanjustmosquitocontrolagen
ciesyetmustbebalancedfromthestandpointof
itseffectonthetaxpayersandtheneedsoftheState
asawhole

AssemblyBill974Involvesmorerestrictivebidpro
ceduresofgovernmentalagenciesAgainlegisla
tionofthistypemustbeconsideredfromthestand
pointofitsfinancialimpactonthetaxpayers
AssemblyBill1647Wouldhaveallowedwithdraw
alofunincorporated territoryfromMosquito
AbatementDistrictswithoutanychecksorbalances
ChecksandbalancesarenowincludedintheDis

trictReorganizationActbutcouldbenegatedby
successfulpassageofsuchlegislation
AssemblyBill3264WouldhavegivenSpecialDis
trictsrepresentationonlocalformationcommission

boardsLegislationofthistypehasthepurposeof
makinglocalagencyformationcommissionsmore
representativeyetthesmallerdistrictswouldseldom
betrulyrepresentedasamatterofpracticalfact
SenateBill862Wouldhaverestrictedthefreeentry
rightsofmosquitocontrolpersonnelintoprivate
propertySuchlegislationwithoutpropersafeguard
couldgreatlydamagetheeffectivenessofmosquito
control

SenateBill1205Madecertainalgaeresearchproj
ectsandcontrolmeasuresmandatoryundercertain
conditionsCarefulstudyofthistypeoflegislation
ismostimportantforapositiontobetakensince
haphazardfunctionsrequiredofouragenciescould
havedisastrousfinancialimplicationsonthetax
payer

Ascanbeseenfromtheforegoingobservationscer
tainofthislegislationmaybedesirablebutmuchofit
willhavetheoppositeeffectWhatcanbedoneabout
legislationisuptothosedirectlyaffectedCertainly
theCaliforniaMosquitoControlAssociationthrough
itsLegislativeCommitteecanstudymakerecommen
dationsandassisttheLegislaturebysupportinggood
legislationandbyopposingundesirablelegislation
duringthelegislativesessions

Morethanthisisneededhowevertobeeffective
insupportoroppositionofintroducedlegislationOur
legislatorsinSacramentoareveritablydelugedwith
legislationeachsessionandfinditimpossibletocon
sidereachlegislativebillindetailTheassemblymen
senatorsandtheiraidesareanxioustoknowtheneeds
oftheirconstituentsyetfinditdifficulttoproperly
evalutetheseneedsintelligentlyduringtherelatively
shortsessionsItthereforebehoovesallthosecon

cernedtrusteesemployeesandotherinterestedagen
ciesandindividualstoexplainanddocumentthepro
gramsandneedsonacontinuousbasisyearafteryear
particularlybetweenlegislativesessionsHowelsecan
ourlegislatorsappropriatestateadministratorscity
councilmencountysupervisorsandorganizations
suchastheLeagueofCaliforniaCitiestheConfer
enceofLocalHealthOfficersandotherconcerned
groupsknowthemeritandnecessityofouragencies
andprogramsIfweinformtheseallimportantlead
ersclearlylogicallyandadequatelythentheywill
beabletoprovideandprotectourlegislativeneeds
intelligentlyandproperly
Irepeatthatourlegislatorsaredelugedwithre

questsforactiononparticularmattersatcriticalpe
riodsusuallyduringlegislativesessionsandparticu
larlyatthehectichoursofthelastdaysofasession
Iftheydonothavethebackgroundandunderstanding
ofourjustifiableneedshowcantheybeexpectedto
serveusadequatelyTheywillnotbeabletodoso
withoutthisinformationandbackgroundsoallinthe
fieldsofmosquitoandvectorcontrolshouldmakeit
theirbusinesstoinformandeducateOurlegislators
andothersconcernedwithlegislationwillthenbe
ablefromthisbroadbaseofknowledgetoconsider
themeritsofournecessaryandlegitimaterequire
mentsTherewillbenootherresultthanbetterand

moreusefulservicetothepeopleofCaliforniaby
ouragencies



RECENTWATERMANAGEMENTRESEARCH

ROBERTJREGINATOandLLOYDEMEYERS

USWaterConservationLaboratory
USDepartmentofAgriculture

Recentwatermanagementresearchconductedat
theUSWaterConservationLaboratoryrelatesboth
directlyandindirectlytomosquitocontrolprograms
Itiswellknownthatfaultyagriculturalpracticesre
sultintheinefficientuseofagriculturalwatersupplies
andcreatemosquitoproblemsinmanyareasItisthe
responsibilityofvariousresearchandactionagencies
toidentifyandcorrecttheseunsoundpracticesGen
erallymosquitocontrolprogramsandgoodwatercon
servationpracticescomplementoneanother

Fiveresearchprojectsinprogressatourlaboratory
aredirectlyrelatedtomosquitocontrolproblems
Theseareevapotranspirationwatermeasurement
seepagemeasurementseepagecontrolandsoilstruc
tureTwootherresearchprojectsrelateindirectlyto
mosquitocontrolprogramsnamelyevaporationre
ductionandwaterharvesting

Firstletusexaminethosefiveinvestigationswhich
havedirectapplicationtomosquitocontrol

Evapotranspirationresearchisaimedatincreasing
irrigationefficiencywhichwillresultinreducedsur
facewastewaterGenerallymorewaterthanneces
saryisappliedtocropsbecauseexactcropneedsare
notwellknownOurinvestigationsinthisareaareto
developandverifymethodsthatwillenabletheaccu
ratedeterminationofevaporationfromcropsandsoils

Sinceweliveinadynamicenvironmentwemust
beabletodescribeandmeasurethosefactorswhich

affectevaporationforshortperiodsoftimeInthe
pastresearchworkershavebeenhandicappedbythe
necessityforworkingwithdailyandweeklyaverages
ofpanevaporationandvariousclimaticfactorsusedin
estimatingevaporationeventhoughitwasknownthat
theseaveragescouldbemisleadingElectronically
weighedlysimetersatourlaboratorygiveaccurate
evapotranspirationmeasurementsfortimeperiodsas
shortas15minutes VanBavelandReginato1962
VanBavelandMyers1962Atthesametimemeas
urementsaremadeofmanyclimaticfactorssuchas
netradiationwindspeedprofilesairtemperaturepro
filesvaporpressuregradientsandheatfluxthrough
thesoilFritschenandVanBavel1962Fritschenand
VanBavel1963Withsuchanarrayofinstruments
recordingon15minuteintervalsyoucanimaginethe
voluminousdatathatarerapidlycollectedFortu
natelyallthesedataarerecordedonpunchedtape
whichissentdirectlytoadataprocessingcompanyfor
automatichighspeedcomputationThetimesavedby
computeranalysisasopposedtodeskcalculatorsis
tremendous

Wehaveprogressedtothepointwheresomefield
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MOSQUITOPROPHYLAXIS
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applicationsarealreadyinviewPresentlyweare
developingandtestingtwoseparatemethodsforaccu
ratelyandcontinuouslymeasuringevapotranspiration
inthefieldfortimeperiodsasshortas15minutes
Fritschen1965VanBavel1965Theusefulnessof

thesedataisinthefactthatbyknowinghowmuch
wateracrophasusedandfromotherinvestigations
theamountofwaterthesoilcanholdthe
amountofwatercanbeappliedtofulfillcropneeds
Excesswaterneednotbeappliedandstandingwaste
waterwillbereduced

Thisdiscussionleadstothenextresearchproject
watermeasurementByknowingthewateruseof
cropsandthemoistureholdingcapacityofsoilsthe
correctamountofwatertoapplymustbemeasured
onthefieldInalargerscopeefficientmanagement
ofallagriculturalwatersuppliescannotbeaccom
plishedunlessweareabletomeasuretheflowof
waterinopenchannelsandpipelinesUnfortunately
presentlyusedmeasurementmethodsarenotaccurate
Thisisnotsurprisingwhenitisconsideredthatwith
rareexceptionsthewatermeasurementmethodsin
usetodayaremerelymodificationsofmethodswhich
weredevelopedfrom50tomorethan100yearsago
Thereisagreatneedforaccuratewatermeasuring
methodssuitedtotheneedsofagriculturalwater
managementWehavecompletedastudyofcom
mercialpipeelbowsusedascentrifugalflowmeters
ReplogleMyersandBrust1965a Theideaof

measuringflowthroughapipeelbowbymeasuring
thedifferenceinpressurebetweentheinsideandthe
outsideofthebendisnotnewHoweverelbowflow
metershaveseenlittleuseinthepastbecausethey
werethoughttobequiteinaccurateunlessindividually
calibratedinplaceOurworkhasshownthatthisis
nottrueandthistypeofmeterdeservesmuchmore
attentionBymeasuringthephysicaldimensionsof
sandmoldcastironelbowsrangingfrom3to12
inchesindiameterthedischargeequationoftheel
bowscanbedeterminedwithanaccuracyof3
percentFlowthroughplasticpipeelbowswhichare
quiteuniformbecauseofthediemoldingprocessused
intheirmanufacturecanbepredictedwithlessthan
1percenterrorElbowscanbeusedtoaccurately
measureflowinmanypipelinesystemsincludingdis
chargefrompumpedwells

Anotherpromisingmethodofwatermeasurement
involvestheuseoffluorescentdyesastracersReplo
gleMyersandBrust1965Basicallythemethodin
volvesaddingaknownquantityoftracermaterialto
achannelandmeasuringtheconcentrationatsome
pointdownstreamwherecompletemixinghasoc
curredTheconcentrationaftermixingisdirectlyre
latedtothequantitativeflowinthechannelAgain
thismethodisnotnewbutithasnotseenmuchuse
becauseofthedifficultyofobtainingprecisemeasure
mentoftracerconcentrationsaftermixinghasoc



curredOurworkhassolvedtheproblemofadapting
apreciselaboratoryfluorometerforfielduseItisnow
possibletomeasuredyeconcentrationsaslowas15
partsperbillioninthefieldwithanerroroflessthan
1percentThenextstepwhichiscurrentlyunderway
istheinvestigationofthemixingproblemswhich
mayoccurinlargechannelsThemethodispresently
feasibleforaccuratelymeasuringflowinlargepipe
linesandforcalibratingmeasuringstructuresincanals
andditches

Alloftheseandothermethodsforaccuratelymeas
uringwaterwillgreatlyincreaseirrigationefficiency
andreducetheamountofstandingwastewater

Athirdresearchprojectrelatingdirectlytomos
quitocontrolisthatofseepagemeasurementSince
seepagefromcanalsandpondsmaycausewaterlog
gingofadjacentlandsthatwillserveasbreeding
placesformosquitoesitisnecessarythatwedefine
andmeasurethosefactorswhichaffectseepageWe
havenotinthepastknowntheinfluenceoncanal
seepageofsuchfactorsasdepthtothewatertable
soilstratificationcanalshapeandpartialcanallining
Thequantitativeinfluenceofthesefactorsoncanal
seepagehasrecentlybeendeterminedbyanexhaus
tivestudyutilizinganelectricanalogThissameproj
ecthasdevelopednewandaccuratemethodsformeas
uringseepageratesandformeasuringthehydraulic
conductivityofsoilsInplaceabovethewatertable
Thislattermethodisquiteusefulinpredictingthe
seepagethatwilloccurinareaswhereproposedcanals
orstoragestructuresaretobeconstructedBylocating
areaswherehighseepagemayoccurpriortocon
structionpreventativemeasurescanbetakenatthe
timeofconstructiontoreduceseepageoralternate
locationscanbefound

Onceseepageproblemsexistafourthresearchproj
ectseepagecontrolentersthepictureTherearethree
specificareasinwhichweareworkingtocontrolseep
agecracksealerswaterbornesealantsanddispers
ants

Irrigationcanalsandfarmditcheslinedwithcon
cretecrackandthroughthesecrackswaterislost
Manymethodsandmaterialsforrepairingcracked
liningsarebeingusedtodayTheyrangefromapply
ingexpensivemasticsealersbyhandtotheindividual
crackstotheremovalandreplacementofentiresec
tionsofcrackedliningsAllmethodsarecostly
Throughresearchatourlaboratoryanewmorerapid
andefficientmethodforrepairingcracksinconcrete
linedchannelshasbeendevelopedReginatoand
Myers1965Thecrackedareaiscleanedwithahigh
pressurewaterjetandacracksealerissprayedonthe
wetconcreteCommerciallyavailableequipmentis
usedforbothoftheseproceduresSealingthecracks
withpowersprayequipmentrequiresthreemenone
tocleanthecrackswiththewaterjetonetospray
thecracksealingmaterialandonetodrivetheequip
menttruckInrecentdemonstrationsabout800ftof
cracksweresprayedwith10gallonsofsealerinan
hourstimeThisuniquemethodofrepairingcracked
canalliningsandotherhydraulicstructuresoffersa
potentialsavingofmoneylaborandwaternothere
toforepossible

Therehasbeenmuchinterestinthepastfewyears
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indevelopingmaterialsthatcouldbeaddedtowater
eitherinchannelsorpondsthatwouldreactwiththe
soilandreduceseepagelosses Myers1960a1963a
1965a Thisapproachofaddingsealantstothewater
isdesirablebecauselittlelaborandequipmentisin
volvedThesewatersolubleordispersiblematerials
reactwiththesoiltoformasealeitheratthesoilsur
faceoratsomedepthbelowthesurfaceTherearea
fewcommerciallyavailablewaterbornesealantswhich
havemetwithvariablesuccessinfieldapplicationsOur
workinthelaboratoryandfieldhasbeenwithwater
dispersibleasphaltemulsionsAsphaltwaschosenbe
causeofitslowcostandavailabilityInthelaboratory
wehaveaddedemulsiontowaterpondedoversoils
packedincylindersThechangeinseepageratewith
timeindicatedtheeffectivenessofthematerialsfor
reducingseepageEmulsionsinconcentrationsaslow
as1000partspermilliongave90to100percentre
ductioninmanycylindertestsHoweverinthefield
reductionvariedfrom55to75percentThereisstill
alotwemustlearnbeforewecanusethesematerials
effectivelyinthefieldWedonotknowhowlongthis
typeoftreatmentwilllastbutifthecostislow
enoughacanalorreservoirmightbetreatedonceor
twiceayearifnecessaryAperfecttreatmentforca
nalsditchesandreservoirsprobablycanneverbe
designedandbuiltWewouldliketohavenoseep
agenoweedsgrowingthroughthematerialnode
teriorationordamagelowcostandsoonConcrete
liningsarethenearestapproachtothisobjectivebut
whenlowcostisamajorfactorwemustsettlefor
somethinglessthanperfection

Formanyyearschemicalssuchasvarioussodium
saltshavebeenusedtoreduceseepageinpondsor
reservoirs Myers1963b1965a Thesechemicals

haveadispersingactionontheclayfractionofthe
soilItisbelievedthatbypartiallydestroyingthesoil
structurethroughcontrolleddispersionoftheclay
fractiondispersedclayparticleswillreducethepore
areaavailableforwaterflowbutthesoilstrengthwill
notbedestroyedOurlaboratoryworkhasshownthat
forsoilscontainingatleast15percentofclayofthe
montmorillonitetypesodiumaddedtothesoilwill
considerablyreducetheseepagerateHoweverbe
causemanyofourwesternsoilsarewellaggregated
duetolargeamountsofcalciumandmagnesiumone
problemwefaceisbeingabletoeffectivelytieup
thesetwoelementsastheyarereplacedbysodiumon
thesoilWehavetreatedtwostocktankswithsodium

carbonatewithgoodsuccessOnepondthatwastreat
edwithtetrasodiumpyrophosphatehadalowseepage
lossforonlyayearandahalfandthenthetreatment
begantofailApparentlythephosphatedoesnottie
upthecalciumandmagnesiumforaslongasthe
carbonateWemustlearnexactlywhatreactionstake
placewhenweaddsodiumsaltstothesoilfordis
persionpurposes

Allofthisworkonseepagecontrolisaimedatre
ducingthewasteofouragriculturalwatersupplies
Thisinturnwilleliminatemanysourceareaswhere
mosquitoesbreed

Afifthprojectthatrelatesdirectlytoproblemsof
mosquitocontrolissoilstructureYouprobablyhave
observedthatinmanycasestherateatwhichwater



entersthesoilinanirrigatedfielddecreasesasthe
seasonprogressesThisisdueinparttothebreakdown
ofsoilaggregatesbythephysicalchemicalreactions
ofirrigationwateronthesoilWearenowconducting
afundamentalstudyoftheeffectsofvariouscations
andanionsonthebreakdownofsoilparticlesThrough
thisstudyandothersthatwillfollowwehopeto
learnexactlywhatcausessoilstructuretobreakdown
Ourultimategoalistodeveloppracticalmeansfor
managingthestructureofthesurfacesoilTherefore
ononehandwemaybeabletomaintainhighinfil
trationratesonirrigatedsoilsandontheotherhand
reduceseepageinstorageandconveyancestructures

Letusnowexaminetwoofourresearchprojects
whichareindirectlyrelatedtomosquitocontrolThe
firsthastodowithevaporationreductionandthe
developmentofanewmethodforapplyingchemicals
towatersurfacesMonomolecularlongchainalkanol
filmsforreducingevaporationfromwatersurfaces
havebeenlittleusedowingtothelackofsatisfactory
applicationsystemsExistingsystemsaretoocostly
andhavenotbeensatisfactoryTheseapplication
problemshavebeenwelldocumentedandweshall
notdiscussthem

MrLloydEMyersDirectorofourlaboratoryand
whomanyofyouknowrecentlyfoundthatlong
chainalkanolscanbeappliedtowatersurfacesata
continuouscontrolledratebymixingthemwithwater
solublematerialsMyers1965Whenthemixtureis
placedinwaterthealkanolisreleasedasthewater
solublematerialdissolvesTherateofreleaseofthe
alkanolinwatercanbecontrolledBouwer19612
bythetypeofwatersolublematerial sugarorhy
droxyethylcelluloseforexample Bouwer1962a

theconcentrationofthewatersolublematerialand

Bouwer1962btheamountofalkanoladdedThese
mixturescanbeappliedtowatersurfacesfromfloat
ingorsunkencontainersandthecontainerscanbe
placedfromshoreoraircraftAlthoughthemethod
wasdevelopedtoapplyalkanolstowatersurfacesit
maybepossibletoapplyinsecticidesinthesameway

Asecondprojectwhichhasindirectapplicationto
mosquitocontroliswaterharvestingMyers1963b
Thiscanbedefinedascollectionofwaterfroman

areaspecificallysetasideandtreatedtoincreasepre
cipitationrunoffItistheresearchonnewmaterials
andconstructionmethodsratherthanthecollectionof
runoffthatisofspecificinterest

Wehavedevelopedproceduresforstabilizingand
waterproofingsoilbysprayingasphaltonthesoilsur
faceCutbackasphaltisappliedfirsttosoakintothe
soilandmakeareasonablystrongpavementSoilpores
arenotfilledwithasphaltbecausetoomuchasphalt
actsasalubricantandreducesstrengthThepave
mentisthensprayedwithanasphaltemulsionwhich
doesnotpenetratebutsealsthepavementsurface
Plasticandartificialrubberfilmscanbebondedto
thesoiltoprotectthemagainstwinddamageand
vandalismMyers1965b Thinfiberglassmattingor
clothcanbebondedtothesoilandsealedbyspraying
withasphaltemulsionOtherstabilizingandwater
proofingmaterialsarebeingdevelopedandevaluated
Allofthesematerialswillbeofinteresttoamos

quitocontroldistrictengagedindrainageorirrigation

constructionTheycanbeusefulforditchlinings
controlstructuressealingpipeoutletserosioncontrol
andforsolvingothersimilarconstructionproblems

Allresearchatourlaboratoryisspecificallydirected
towardimprovingtheconservationandefficientuse
ofdivertedagriculturalwatersuppliesSomeofour
researchisrelateddirectlyandandsomeindirectlyto
mosquitocontrolprogramsThroughresearchonevap
otranspirationandwatermeasurementirrigationeffi
ciencywillbeincreasedandstandingwastewater
reducedSeepagemeasurementscanlocateareasin
canalsandpondswherewaterisbeinglostandis
waterloggingadjacentlandsSeepagecontrolcanre
ducethiswaterlossandeliminatemosquitobreeding
areasResearchonsoilstructuremayhelptosolvethe
problemofdiminishinginfiltrationratesandstanding
waterinirrigatedfieldsEvaporationreductionmeth
odsmayoffernewmeansofapplyinginsecticidesto
watersurfacesMosquitocontroldrainagestructures
canbebuiltwithnewmaterialsandmethodsdevel

opedbywaterharvestingresearchItisreadilyap
parentthatresearchonwaterconservationwillbe

beneficialtomosquitocontrolprograms
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MOSQUITOPROBLEMSINAGRICULTURE

STERLINGDAVIS

SoilandWaterConservationResearchDivision

UnitedStatesDepartmentofAgricultureRiverside

Mosquitoproblemsinagricultureaselsewherearise
inareaswherewaterisallowedtostandAstheirri
gatedacreagecontinuestoincreaseitbecomesimpera
tivethatpracticesbeimplementedtoeliminatethis
serioushealthhazard

Certainsoilwaterandcropfactorscanbeusedto
evaluatethemosquitoproducingpotentialofanirri
gatedareaDavis1961 Productionpotentialwould
behighunderthefollowingconditions

1Slopeofthefieldislessthan05percent
2Waterintakerateis01inchhrorless
3Topographyisroughwithdeepandnumerous

undulations

4Moreirrigationwaterisappliedthanisneeded
tomeetplantneeds

5Shallowgroundwaterrestrictsdrainage
6Irrigationmethodleadstoponding
7Cropthatisgrownallowsstandingwaterfor

examplehayorpasture
Obviouslythesolutiontomosquitoproblemson

irrigatedlandiseliminationofbreedingsitesbyproper
managementThisstatementisagrossoversimplifica
tionhoweverDavis1959describessomeofthe
problemsanirrigatorfacesinattemptingtoapply
enoughwaterandyethavenowastewaterformos
quitoproductionFactorstheirrigatormustconsider
includethewaterholdingcapacityofthesoilthe
soilwatercontentbeforeirrigationtheintakerate
andthepercolationrateTofurthercomplicatethe
problemsoilwaterplantrelationshipsneedtobe
understoodforeachsoiltype

Fortunatelymanyrecommendationshavebeen
giventoassistincopingwiththeseproblemsBailey
BohartandBooher1954outlinecorrectprocedures
forlandpreparationirrigationandfieldditchesThe
firstmajorproblemonwhichhelpmaybeneededis
landlevelingInstructionscanbeobtainedfromthe
SoilConservationServiceortheExtensionService
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InastudyincentralCaliforniaDavisandHusbands
1955foundthatmosquitoproductiondeclinedas
irrigationefficiencyincreasedAt25efficiencymos
quitoeswereabundantat66irrigationefficiency
mosquitoeswereeliminated

Mostwelldrainedsurfaceirrigationsystemseither
floodingorfurrowtypethatareoperatedproperly
donotleavewatertoproducemosquitoesSprinkler
systems portablealuminumpipedesignedforthe
soilinwhichtheyareusedandoperatedasdesigned
donotfostermosquitoproductionTheAmerican
SocietyofAgriculturalEngineers1965givesspe
cificinstructionsontheengineeringaspectsofirriga
tionAlsoCriddleetal1956describemethodsfor
designingandevaluatingsurfaceandsprinklersystems
forlowmosquitoproduction

Theuseofnewmaterialsinirrigationisbeinginten
sivelyinvestigatedPlasticpipewillprobablybeused
extensivelybecauseitisinexpensiveeasilyhandled
andprovidesgoodwatercontrolDavis1965de
scribedanextensivecitrusirrigationsystemusing
undergroundpipesurfaceplastichoseandsprinklers

Interestinsubsurfaceirrigationhasincreasedgreatly
inthepastfewyearsThissystemapplieswaterbelow
thesurfaceofthesoilintotherootzoneofthecrop
Theobjectivesofthesursurfaceirrigationstudiesare
toapplywaterwithoutrunoffandexcessevaporation
lossesandtoobtainevendistributioninthesoilNor
malfarmingoperationscanbecarriedoutonthesoil
surfacewhileirrigationisbeingaccomplishedauto
maticallyandwithlesslaborThisofcoursewould
productnomosquitoesasnowaterispondedonthe
soilsurface

Severalstateandfederalagenciesaswellassome
privatecompaniesarenowdoingresearchonsub
surfaceirrigationTherearemanyproblemstobe
solvedbeforethissystemcanbeappliedwidelybut
resultssofarareencouraging

Results DavisandShumaker19591961aDavis
ShumakerandPepper1962ShumakerandDavis
1961fromastudyinMontanashowthatmultiple
benefitsmayberealizedfromgoodmanagementprac
ticesThestudywasmadeinaprolificmosquitopro
ducingareawheresoilswereasmuchas85claywith
manypotholesandunevenareasProverlandprepara
tionadequatefertilizationandcarefulirrigationnot
onlyeliminatedmosquitoesbutincreasedhayproduc
tionfrom31tonacreto5tonsacre

Insummarygeneralrecommendationsforcontrol
lingmosquitoesandincreasingproductionareas
follows

1Breakuplandandlevelwherenecessary
2Plantcropssuchasalfalfacornbromeorother

highproducinggrassesetc
3Installandproperlyoperateirrigationsystemsthat

provideadequatewaterwithoutponding
4UsefertilizeratrecommendedratesLegumesmay

needphosphateGrassesandothernonlegumes
neednitrogenandsometimesphosphate

Mostmosquitoirrigationproblemsconnectedwith
farmoperationsarepreventablebyusingpresently
availableinformationNewirrigationinvestigations
andincreaseddemandforwaterwillfurtherassistin
preventingmosquitoproductioninagricultureStrong



encouragementforwatercontrolresearchandeduca
tionbymosquitocontrolagencieswillsteadilyand
surelyimprovemosquitoagriculturalproblems
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PREVENTIVECONTROLASPECTS

INURBANAREAS

CDONALDGRANTManagerEntomologist

SanMateoCountyMosquitoAbatementDistrict

Itmightbemoreappropriatetospeakontheprob
lemsofinducingpreventiveplanninginurbanareas
Itisobviousthatthegrowthrateofnewpolluted
sourcesfavoringtheproductionofaquaticinsectpopu
lationsisexceedingthereductionofsuchnuisance
potentialsthroughpreventiveplanningForeverypre
ventivemeasureplannedandexecutedinurbanwater
managementwehaveahostofproblemsources
createdthroughtheageoldtraditionsofneglectigno
ranceandshorttermeconomy

Serviceagenciesconfrontedwiththecontroltasks
havelongbeenawareofthenuisancepotentialsand
needforgreaterawarenessofthebioticrelationships
inherentwithpoorplanningandincreasedorganic
pollutionofourwaterwaysFartoolateformuchof
theneededpreventiontheurbanpublichasbecome
awareofpollutionasanebuloustermpossiblyaffect
ingsomeoftheirpersonalinterestsoraestheticsenses
Thehueandcryfromrecreationalinterestsfishand
wildlifeconservationistswaterandpollutioncontrol
hoardsevenfromthePresidentanentthegrayPoto
macisbeginningtoarousethepublicsupportessen
tialtothestudyplanninglegislationandeventual
reductionintherateofwaterpollutionanditsendless
facets

Buthowlongwillthisbeinrenderingthematerial
benefitsthatfuturegenerationsmighthopeforUn
questionablypreventivemeasuresofadequatenature
shalllagfarbehindtherateofhumanpopulationin
creaseandlanddevelopmentWhenCaliforniaspopu
lationhasdoubledinacoupleofdecadeswillwebe
abletoaffordtheessentialplanningandpreventionfor
thefutureaswellaspayingforthecorrectivemeasures
demandedbyourcurrentpolicyofdevelopnow
paylater

Comparedtothepreviousdissertationsgivingex
cellentdataandrecommendationsforpreventivepro
ceduresinagricultureandirrigationwaterIamsure
thatthispresentationwillshortchangeyouinregard
tostatisticalobservationsPerhapstheseintroductory
paragraphshaveindicatedthatthisofferingpertains
notonlytogrossfactorsinfluencingpreventivecontrol
approachesbutalsotoassociatednuisancevectors
suchasmidgeswithwhichurbancontrolagencies
mustnecessarilybeconcerned

Urbanmosquitoannoyancewasoncelargelydueto
insectpopulationsflyinginfromextensiveadjacent
marshesornaturalsourcesbuttheevolutionofeffec
tivecontrolworkaswellastheurbanexpansionout
wardandoversuchareashasprettywelleliminated
thiscauseinmosthighlypopulatedcountiesInstead
controlandtheassociatedeffortstowardsourcepre
ventionaredirectedtotensofthousandsofmiscel
laneoussourceslargeandsmalloffoulwaterand
variedaffectedinterests

Preventivemosquitocontrolcouldbeconsidered
fromanynumberofdifferentaspectsandapproaches
includinglegislationeducationenvironmentalman
agementmaintenancecommunityplanningoreven
bythenotsoundesirablepossibilityofremovingthe
peopleButforegoingthepleasantconjecturesupon
thelatterIhopetostressthepenultimateapproach
whichjustifiestheintroduction

WhatistheDistrictsroleinpreventiveplanning
Sincewehavenomemberontheappropriateplanning
commissionandprobablyfewmosquitoabatement
districtsdoourevaluationoftenmustawaitpublic
releaseofinitialplansonmajordevelopmentsOf
courseclosecontactandinfluencewithmembersof
suchplanningbodiesisagreataidwherethisisfeas
ibleOnemightsaythatbeingonintimatetermswith
instrumentalofficialscommissionersandgoverning
bodiesisoneofthemosteffectiveapproachestoward
achievingpreventivecontrolbutthisismoredifficult
insomeareasthanothersanditalsomayentailcertain
politicalcomplications

Ourprimarytoolisevaluativestudyofthebiological
potentialsofsuchpronosedwateranddrainageinstal
lationsinregardtotheproductionofnuisanceinsect
populationsPreviousstudiesexperienceandanin
creasingprogramofmeasurementanalysisandsource
surveillancehaveenabledustopresentreviewsof
somesuchproblempotentialstotheappropriateengi
neeringinterestsSuchreportsarenotdesignedtobe
ahindrancetodevelopersbutrathertoprovidethe
neededawarenessofsuchproblempotentialstothe
individualsresponsiblefordesignengineeringap
provalandsanitationaspectsofsuchplans

Admittedlyourfacilitiesandabilitiesaretoolim
itedtoforeseeandpredictwithprecisionorreliability

23



thediversityofbioticrelationshipsthatmayevolve
intosignificancefromasetofinitialplansentailing
watermanagementWedonotaspiretoformulateen
gineeringdesignsorrecommendationstoyieldaprob
lemfreeenvironmentYetthedegreeofourexperience
andknowledgedoespermitdetectionofthemore
obviousenvironmentalfactorsusuallyleadingtothe
creationofanuisance

Currentlywearefacedwiththepotentialdevelop
mentoflargeareasofaquaticlakesalongourBayfront
Inanefforttoprovideawarenessoftheinsectnuisance
potentialassociatedwiththebrackishwaterconditions
createdinsuchaquaticdevelopmentsthisDistrict
preparedareleaseforthepotentianterestsinvolved

larvaeperdipcannotbeusedwithconfidenceinthe
fieldinmostcasesYetitisprimarilyatthislowlevel
orbelowthatresistancedevelopsandthepercentage
survivingbecomesgreaterandgreater

Thelarvalstageinthepresentchemicalcontrol
programdoesnotappeartobethepointinthelife
cyclewherewecanapplymanagementpressureand
achievepopulationcontrolApparentlypopulation
controlinthemajorspeciesofmosquitoesthatcon
frontusinCaliforniaisappliedatsomeotherpoint
orpointswherepossiblycertainkeyfactorsdetermine
extremepopulationfluctuationsTheorderinwhich
mortalityfactorsareappliedalsoseemtobesignifi
cantAkeyfactormayonlyoperateefficientlywhen
thenumberofinsectsisreducedbyapreviouslyap
pliedsuppressivemortalityfactorForexamplethe
reductionoflarvalpopulationsbyweatherorchemical
controlmayleaveasmallresidualadultpopulation
whichinturncanbegreatlyreducedbyapreviously
overlookedmortalityfactorthatoperatesuponafixed
lownumberofadultsItmaybearguedthatthissel
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andthebasiccausesofsuchexcessesareessentially
thesameasaretobefoundonourlocalbaysideie

Increasedorganicnitrogeninwatersources
DilutionoftheBayperipherywithwasteandrun

offwatersinsummerthuslimitingfreshseawater
exchangeandsaltcontentinsuchlakes

Thenaturalevolutionofnewlycreatedhabitatsor
greatlymodifiedenvironmentstofosterexcessivepopu
lationsofaminimalnumberofspeciesintheabsence
ofcompetitorspredatorsanddisease

Whilethecurrentleveloforganiccontentinour
wateroutletsisalreadyhighandourseawaterex
changepatternsarehighlyinefficientinremovingsuch
wastewatersthefuturepatternofbaydevelopment

domoccursinmosquitoesbutweshouldnotoverlook
itspotentialactionorpracticalapplicationEventually
thestrategyofcontrolmaydependuponlookahead
programmingWatt1963inwhichtheelementsof
controlareadaptedtotheproblemasitismodified
byvariouscombinationsofbiologicalandenviron
mentalfactorsToachievethisprogramwemustseek
waysofdeterminingandmeasuringtheeventsthat
areinvolvedinpopulationdynamics
Ifthisanalysisisvaliditshouldbeapparentthat

nomajorprogramofchemicalbiologicalorenviron
mentalcontrolcanfunctionmeaningfullyorefficiently
withoutcompetententomologicalappraisalItises
peciallyimportanttokeepinmindconstantlythe
entirelifecycleoftheinsectThisissometimesneg
lectedwhenweareconcentratingonthetacticsof
ourcontrolprogramorbecausewehaveisolatedcer
tainelementsoftheprogramfromthebiological
picture

Letustakealookatthelifecycleofamosquito
anditsrelationshiptomanasshowninFigure2
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Whatdoyouseeinthisdiagramthatyouhavent
seenbeforeNothingnewyouthinkbutletmeask
youaquestionAthowmanypointsinthislifecycle
canyoupotentiallyapplyregulationorsuppression
Youmayestimatethatpopulationregulationorsup
pressioncanbeappliedtoeachstageinthelifecycle
Atfirstglancethisappearstoconsistofthefoursuc
cessivestagesofitsdevelopmentegglarvapupa
andadultButfromthepointofviewoftheecologist
themosquitoundergoesmanydynamicchangesdur
ingitsdevelopmentalstageswhichmakeitsusceptible
toexternalandinternalinfluenceWiththisinmind

itispossibletoselectatleast13pointsinthelife
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cyclewhereregulationorsuppressiveactioncanbe
appliedtointerferewiththelifeprocessesorreduce
theopportunityfordiseasetransmissionTable1lists
thesepotentialregulatingpointsandTable2illustrates
someofthepotentialmechanismsthatcanbeapplied
indifferentproportionstoeachofthesepointsBy
usingthiscombinationofmechanismsIhaveesti
matedthatitistheoreticallypossibletoapplyover
onehundredpotentialwaysofregulatingorsuppress
ingmosquitopopulationsInCaliforniaweareactive
lyengagedinacontrolprogramthatalmostexclu
sivelyusesfourmethods larvicidesadulticides
drainageandpredatoryfish withmostoftheem

Figure2Mosquitopreventioncyclekeyregulatorypoints
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phasisonlarvicidesConsideringthesefourmethods
furthertheyareappliedattwopointsinthelife
cycleagainstadultsandlarvaewithmostoftheem
phasisonthelarvalstageofdevelopmentItisrealized
thatbarriersrepellentsnettingclothingandreduced
exposureareindirectfactorsinthisprocessbuttheir
applicationisseldomplanned

Table1

Pointsinthelifecycleofthemosquitowherethesup
pressionorregulationofpopulationsmaybepossible

basedonFigure2
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Inordertoapplytheprincipleofpopulationregu
lationinmosquitocontrolitwillbenecessarytodeter
mineifkeyfactorscanbefoundandhowthesecan
bedevelopedasapartofpracticalcontrolmethods
Researchonotherinsectshasprovidedtwomethods
thatcanbeusedOnemethodistoimposeartificially
achangeindensityinthefieldpopulationatsome
pointinitslifecycleandthenobserveitsreturn
towardthenormallevelThismaybedonebytreat
ingisolatedpopulationsofmosquitoesexperimentally
withinsecticidesRegulatingprocesscanbedeter
minedbytreatingseveralstagesatthesametime
TherateofrecoveryisacluetoakeyfactorAnother
methodistoprovidedatafromsurvivalratesbased
uponyearlycensusofsuccessivemortalitiesthrough
thelifecycleinanisolateduncontrolledareaBothof
thesemethodsrequireconsiderableinsightintothe
basicmechanismsthatinfluenceeachstageinthelife
cycleConsiderableworkonthishasbeenaccom
plishedbutnoattempthasthusfarbeenmadeto
examinethisconceptinthefieldandtoseekwaysof
applyingitinorganizedcontrolprograms

Table2

Potentialregulatorypointsinthelifecycleofthe
mosquitowithestimatesoftheinfluenceofbiological
andenvironmentalprocessesthatmayleadtothe

suppressionorcontrolofpopulations
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SomeoftheprinciplesthatIhaveproposedhere
canbeappliedtomosquitosourcereductionInthis
contextamethodofsourcereductionthatactsonly
tosuppressapopulationislessdesirablethanonethat
isdesignedtoregulateamosquitopopulationForex
ampletheknowledgethatenvironmentalfactorswill
influencethedistributionofadultsinfieldsandthere

byinfluencethedistributionofeggscanbeusedto
designirrigationsystemsthatwillminimizeregulate
thesurvivaloremergenceofadultsAwatercontrol
systemthatmerelymovesthelarvalpopulationtoone
endofthefieldtoincreasetheefficiencyofchemical
controlwillonlyacttoaidthesuppressiveactionof
chemicalcontrol

Apopulationregulatingactionmayoccurinsource
reductionwhenthefieldsurfaceorthewatercontrol

systemisdesignedtoeliminatethesuccessfulcom
pletionofovipositionordirectthedepositionofeggs
intoareaswheretheycannotproduceasurvivinglar
valpopulationThisactionwillgreatlyreducethe
mosquitoproductionpotentialofafieldoveraperiod
ofsuccessivegenerationsCarefullydesignedsource
reductionoperationsofthistypewhencoupledwith
precisionchemicalcontrolshouldeventuallyhavea
profoundinfluenceuponmosquitopopulationregula
tion

Thethesisproposedhereisapttobemetwithsome
skepticismuntilitcanclearlybedemonstratedonan
appliedfieldbasisOnefactcannotbedeniedhow
everfullconsiderationmustbegiventothebiology
ofanyspeciesundercontrolFutureprogresswillre
quiretheuseofthistechnicalknowledgeinanecolo
gicallyintegratedprogramthatisprogrammedto
appliedknowledgeofpopulationdynamics
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GENETICCONTROL
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Geneticcontrolisstillalargelytheoreticalconcept
butonethathasclearpromiseofbecomingauseful
toolcapableofreducingthenumbersofpestpopula
tionBeforeIanswerthequestionWhatthenis
geneticcontrol letmefirstreviewtheframeworkin

whichitfitsTheidealcontrolmethodisperhaps
sourcereductionforthisremovestheveryneedfor
controlUnfortunatelythisisrarelycompatiblewith
mansneedsThefirstlineweaponofpresentcontrol
isandwillprobablyremainchemicalcontrolAchar
acteristicofallchemicalcontrolisthatdosageis

proportionaltoareaandnottonumbersoftarget
insectsThusathighpestdensitiesnothingcanmatch
theeconomyofinsecticidesAtverylowpestlevels
howeverthecostperinsectkilledisveryhighHuman
natureissuchthatitishardtoconvincetaxpayersor
growersthatcontrolofsmallpestpopulationsisgood
valueformoneyLeavingasidetheRachelCarson
aspectresistanceisamajorobstacletotheuseof
insecticidesandthesidekillofnaturalenemiesoften

permitsarapidrecoveryofthepest
Mosquitopopulationstypicallyfluctuatebetween

wetorwarmseasonpeaksanddryorcoldseasonlows
Ourbankbalancealsofluctuatesbutwedonotassess
ourwealthonthefirstofthemonthnordoweaskfor

welfareonthelastdayHopefullyourexpensesare
nogreaterthanincomeSimilarlyaveragedoverthe
yearsthesurvivingprogenyofeachpairofmosquitoes
iseffectivelyjusttwoorwewouldlongagohavelost
allourbloodtothemTheexcessofsurvivaloverdeath

inthespringwhenconditionsareidealandnatural
enemieslowisoffsetexactlybytheexcessofdeath
oversurvivallaterintheseasonwhendeteriorating
growthconditionsoftenaugmentanabundanceof
predatorsorparasitesDensitydependentfactorsby
augmentingsurvivalatlowdensitiesandpromoting
predationordispersalathighdensitiestendtokeep
theyeartoyearpopulationsatanequilibriumOnly
whenwecanlowerthisequilibriumarewereally
gettingtruecontrol

Ifweincreasethedeathrateofapestbysomecon
trolmethodandyetdonoteradicateititisobvious
thatsurvivalatsomeothertimeorplaceisincreased
iftaxesriseandweavoidbankruptcyyetremain
honestitisonlybysavingorearningmoreWethus
reachtheabsurdbutneverthelesswhollyfalsecon
clusionthatsomecontrolmethodspromotepestsur
vivalTheydohoweverreduceturnoverjustaswe
cankeepatreesmallbyregularpruningeventhough
pruningpromotesfastergrowth

Ifwecoulddecimateaninsectatitspopulation
peakbutleaveuntoucheditsnaturalenemiesthe
survivorswouldprobablyberapidlyexterminatedby
thesuddensurplusofparasitesandpredatorsTruly
selectiveinsecticidesanalogoustotheherbicides
haveyettobediscoveredWetackletheproblemfrom
theotherendinbiologicalcontrolincreasingthepara
sitesornaturalenemiesEvenherewhenthepest
populationislowonlysustainedreleasesofparasites
canpushitbelowitslowequilibriumrangetoex
tinction

Agoodrecipeforanarmysdefeatismutinyinthe
ranksortheinfiltrationofafifthcolumnSoitiswith
autocidalcontrolwheretypicallymassreleasesare
madeofindividualsthatarecapableinsomewayof
inactivatingtheirwildcounterpartsThereleaseof
sterilemalesistodatethebestandfullydocumented
exampleYouareallfamiliarwiththesuccessofthe
campaignsagainstthescrewwormflyandmorere
centlythemelonfly

Chemicalsterilizingagentsactlikeanyotherin
secticidewhenusedinthefieldsincesterilityisas
goodasdeathfromthepopulationstandpointLike
insecticideschemosterilantsarenotveryselectiveand
manynaturalenemieswillbekilledThereishowever
thebonuseffectofthechemosterilizedmalesrendering
infertilesomeofthefemalesthatthemselveshades
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tapedsterilizationIwillletDrMullaexpoundthis
topic

Massreleaseofadultsinfectedwithapathogenthat
islethaltoearlystageshasbeensuggestedasamethod
ofautocidalcontrolbutitisyettobetried

Nowatlastwereturntothequestionwhatthenis
geneticcontrolItconcernssexinasmuchasthetrans
ferofhereditarymaterialisintimatelyboundupwith
reproductionAlterationsofthegeneticmaterialofan
animalitschromosomesorthegenesthatcomprise
themifinthegermcellscanaffectitsprogenyorits
potentialtohaveprogenyDominantlethalscanonly
existinthegermcellssincetheirpresenceinthebody
isbydefinitionlethalTheycannotthereforebebred
butmustbeinducedbyXrayorgammairradiation
orradiomimeticchemicalsTheirpresenceinfactis
responsibleforthesterilityofthesterilemalesused
inautocidalcontrolIrradiationstrongenoughtosteri
lizeisnaturallyunlikelytoimprovethevigorofan
insectandmayreduceittoapointwhereitcannot
competewithwildmalesThismayexplainthefailure
iftwopilotreleasesofover4hmillionsterilemalesof
Aaegyptiand3000sterilemalesofAnophelesquadri
maculatustoachieveanycontrolinFlorida

Themuleillustrateswellthegeneralobservation
thathybridsbetweentwocloselyrelatedspeciesare
oftennotonlysterilebutmorehardythaneither
parentThisistrueofmanymosquitohybridsIfmales
ofsuchsterilehybridscanbeeasilymassproduced
theywouldofferconsiderableadvantagesofradiation
sterilizedmalesandmightevenbehavelikesuper
maleswithincreasedmatingcompetitivenessthrough
hybridvigorBecausetheirsterilityisdeterminedat
fertilizationhybrideggscouldbeseededintonatural
breedingplacesthusavoidingsomeoftheproblems
associatedwithmassrearinghandlingandfieldrelease
ofadultsthatisnecessaryinthecaseofradiation
inducedsterilityMassrearingwouldberestrictedto
theparentspeciesofthehybridsThepresenceof
sterilefemalesinthecontrolsituationmightaddto
thebitingnuisancebutshouldnotaffecttheefficiency
ofcontrolHybridlarvaewhichtypicallydevelop
fasterthaneitherparentmightexercisethebonuseffect
ofcompetitionwiththewildlarvae

Thereleaseoffertilemalesintoapopulationcon
tainingincompatiblefemaleswillbediscussedlater
byDrBarrIftheincompatibilityisnotreciprocal
theterriblehazardexistsofreleasingafemaleofthe
introducedstrainThismightsimplyresultinthere
placementoftheoriginalstrainbytheintroducedone
andnullifythewholecontroloperationAnotherpos
sibilityistheuseofmalesofanotherspecieswhich
competitivelymatewiththepestspeciestoyield
sterilehybridoffspringThesterilemadehybridspro
ducedwouldthemselveshaveanextracontroleffect

Perhapsgeneticcontrolinthepropersenseshould
berestrictedtocaseswheregeneticfactorsonceintro
ducedintothepopulationremainRecessivelethal
mutantsarenotuncommonbuttheireffectisneces
sarilylessthanthatofdominantmutantsthoughcom
pensatedbytheirlongtermactionAsinglereleased
malecarryingahalforheterozygousdoseofareces
sivelethalwilltransmitittohalfitsprogenyIfthe
progenymateamongthemselvesaneighthofthesec
ondgenerationwillbekilledWiththreeindependent
recessivelethalsamaximumofjustoveronethirdof

thesecondgenerationwillbedestroyedKniplinghas
pointedoutthatanynewhazardtosurvivalhowever
smallwilleventuallydrasticallyreduceaspeciesifit
isapplieduniformlyandconstantlyByalimitedlethal
Ireterinparticulartothecaseoflethalswhichact
onlyinthefemaleThemaleoffspringofanormal
carriermalewouldbeviableIdealwouldbeadomi

nantgenewhichforexamplemightpreventthefemale
leavingprogenysuchmutantsareknowninDroso
philaTheaffectedfemalemightbesterileorinthe
specialcaseofmosquitoeswhichmostlyrequirea
bloodmealforeggproductionmightbeunableto
suckordigestbloodSomesuchmutantsareactually
knowninmosquitoes

WhatIamterminglatentlethalsofferinteresting
possibilitiesTheabilitytodiapauseorhibernatehas
beenshowntobegeneticallydeterminedinsome
speciesMutantspreventingdiapausemaybeexpected
inotherpestspeciesStrainsfromawarmareawhere
thereiswinterbreedingmightbegeneticallyincapable
ofhibernatingMassreleasesofsuchformsstarting
immediatelyafterwintercouldswampthelocalover
winteringpopulationtotheextentthatveryfewof
thefallpopulationwouldbeabletosurvivethewinter

AsinglegeneisknowninAedesaegyptiwhichcon
vertsmalestosterilefemalesbutonlyathightempera
turesSimilareffectsareknowninothermosquitoes
Massreleasesofsuchformsduringfallandspring
couldleadtoadramaticdeclineinfecundityduring
thefollowinghotsummer

Sexratioisusuallyafairlyconstantfeatureofanat
uralpopulationAmechanismisknowninAaegypti
whichwilldistortthepercentageoffemalesfrom50
to10 equivalentto80controlThisworksinlarge
populationcagesbuthasnotyetbeentriedinthefield
Thissamemechanismknownasmeioticdrivemay
onedaybeusedtoforceotherdeleteriousfactorsinto
apopulationevenagainstthepressureofnaturalse
lection

Populationreplacementinvolvestherefillingofa
vacatednichebyanonpestspeciesorstrainAfter
successfulcontrolorneareradicationthereisaneco

logicalvacuumwhichthepestspeciesmayrapidly
reinvadeNonvectorstrainsnonmanbitingstrainsof
theoriginalspeciesmaybeusedoranotherharmless
speciesofsimilarecologyThemostfamousinstance
ofthisoccurrednaturallyinSardiniawherefollowing
eradicationthemalariavectorAnopheleslabranchae
wasreplacedbythepreviouslyrareAhispaniolaMass
releasesofacompetitiveformmightachieveatleast
partialreplacementevenwithoutpriorreductionof
thepestspecies

Populationmixtureisatermofmyowncoinage
geographicallyisolatedracesofthesamespecieshave
ofteneachevolveddifferentblocksofcoadaptedgenes
ontheirchromosomethroughselectionintheirparticu
larenvironmentsFollowingracemixturethebenefits
ofthecoadaptedgenescouldbelostthroughrecombi
nationandthepopulationwouldremainhighlyvulner
ableuntilselectioncouldwithtimebuildupanew
genecombinationSuchameasurewouldrunthecal
culatedriskthatthepestmightsurvivetheoperation
andbestrengthenedbytheinfluxofnewgeneticmate
rialtoproduceanevenmorevirulentstrainsuchas
happenedinadifferentcontextwiththeAfricanbees



introducedintoBrazilAsalastresortcombinedwith
othercontrolmethodsthismightproveuseful

Tosumupgeneticcontrollikeallmethodsofauto
cidalcontrollargelydependsonmassreleaseFacili
tiesformassproductionandreleaseofpestmosquitoes
havealreadybeendevisedbutmustbedevelopedto
suiteachparticularoperation

Theefficiencyofallautocidalcontrolmethodsin
creasesasthesizeofthepestpopulationdecreases
theoppositesituationfromthatofchemicalcontrol
Chemicalcontrolwillthereforeprobablyremainthe
choicemethodfortheinitialsuppressionofmassout
breaksSubsequentlyoratothertimesoflowpopula
tionlevelsautocidalcontroloffersperhapsthebest
solutionforthefutureAutocidalcontroltogetherwith
biologicalcontrolagainstimmaturestageswouldbea
deadlycombinationSomeformofpopulationreplace
mentmassreleaseofnonpestornonvectorspecies
thatfillsasimilarecologicalnichemightwellstabilize
theecosystemandretardtherecrudescenseofthe
originalpestspecies

Autocidalmethodsaresoundinprincipleandwhen
developedthroughresponsibleresearchasinthecase
ofthescrewwormandmelonflyhavebeenproven
immunebutthepitfallsarenumerousGeneticcontrol
todayislittlemorethanaconceptahighlyfertile
groundofideaswithmoreproblemsthananswers
Butoutofsuchgroundcomesmostscientificadvance
Todaywecannotofferyoutheaidofgeneticcontrol
83yearsagomanhadnotsucceededinorbitingany
thingaroundtheearthNowmanevenhasphotographs
ofMarsTomorrowwemaymanipulateamosquitos
genes

CHEMOSTERILANTS

MIRSMULLA

UniversityofCaliforniaRiverside

Chemicalsterilantsarealsocalledmitoticpoisons
includingavarietyofcompoundssuchasantimetabo
litesalkylatingagentsorganotrincompoundsfolic
acidantagonistsandothergroupsofcompounds
Thesecompoundsproducereproductionsuppression
eitherinthemalesfemalesorbothsexesTheyare
nucleophilicproducingbiologicaleffectsthroughthe
productionofbiochemicallesionsTheyactonneo
plasmshindergonadaldevelopmentandthusare
generallyspermicidalorovicidalLackofproperde
velopmentofovamayresultindirectlyintheabsence
ofmatingForexamplefemaleHippelatescollusor
treatedwithaneffectivechemosterilantarenotin
seminated

Theoveralleffectofchemosterilantsissimilarto
thatofradiationItismanifestedthroughtheintro
ductionofdominantlethalsasdiscussedbyDrMc
LellandThezygoteincaseswherethereismating
possibleeventuallydieDominantlethalshavebeen
knowningeneticsforalongtimeandarelabelledas
undesirableoccurrencesAlthoughtheintroductionof
dominantlethalshasbeenattributedtochemicalster

ilantstherepossiblyaremanyexceptionstothis
notion

Chemosterilantsarealsoconsideredtofunctionas

aMutagens
bCarcinostats

cCarcinogensnotgenerallytrue
dRadiomimeticproducingeffectssimilarto

radiation

Thisagainisageneralizationandtherepossibly
areexceptionstobefound

Thechemicalsterilantsarehighlyreactivewhen
introducedintobiologicalsystemsSomeoftheseare
alsohighlytoxicfromthestandpointofbothacute
andchronicmanifestationsThesepropertiesimpose
severelimitationsontheuseofthesechemicalsinin
sectcontrolanderadicationprogramsTheirusere
quiresagreatdealofcautionandregulation

Themostimportantquestionbeforeusheretoday
isastohowatbestwecanutilizegeneticprinciples
chemosterilantsandcytoplasmicincompatibilityfor
mosquitocontroloreradicationThebasicprinciples
leadingtowardthesuccessfulexploitationofthese
techniquesareessentiallythesameThesearecom
plexphenomenaandwouldneedthoroughinvestiga
tionbeforetheycanbeexploitedforvectorcontrolor
eradicationIagreewithDrMcLellandthatwearea
longwayfromutilizingeitheroneofthesetechniques
forthesolutionofourproblems

Thepotentialuseofthesenewtechniquesformos
quitocontrolliesinthedistantfutureManyyearsof
intensivelaboratoryandfieldresearchareneededbe
forethispotentialcanberealizedPertinentinforma
tiononthereproductivebiologyecologyandbehavior
ofmanymosquitospecieshastobeobtained

Thisthenbringsustothestagetooutlinethere
searchneedsinthisfieldandtodiscusssometheoreti
calpossibilitiesandassumptionsforthecontrolofre
productionininsectpopulations

PrinciplesofSexualSterilization
1Sexualsterilizationismoreeffectivethancon

ventionalmethodsThismayholdtrueforsome
insectsbutwouldnotbetrueformanyothers
asweknowthesituationnow

2Utilizationofsexuallysterileinsectsbring
aboutrapiddeclineofinsectpopulationsThis
howevermustbequalified

3Moreeconomicalthantheconventionaluseof
ofinsecticidesorothermeasuresThereisno

evidencetoextendthisprincipletomosquitoes
4Inducingsexualsterilityinnaturalpopulations

bychemicalsismoreeffectivethantherelease
oflaboratorysterilizedindividuals

5Theratioofthesterilefertileincreasesasthe
naturalpopulationdeclinesinsucceedinggen
erations

HowcanChemicalSterilantsbsusedinVectorCon
trolPrograms

Thepotentialuseofchemosterilantscanbedirected
andmanipulatedattwolevels

AControl
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BEradication

AControl

1ReleaseoflaboratorysterilizedmalesInorder
toaccomplishthisendthefollowingproblems
shouldbesolved

aSpeciesmustberearedeconomicallyNot
manymosquitospeciesarebeingrearedat
thepresenttimeTheproblemspeciessuch
asAedesnigromaculiswillneedintensive
researchbeforeitcanberearedsuccessfully

bSexesmustbeseparatedeasily
cSufficientnumbersshouldbereleasedto

overwhelmthenaturalpopulations
dRepeatedreleasesshouldbemadeeachsea

sonFrequentlywilldependon
1Reproductivepotential
2Lengthoflifecycle
3Numberofgenerations

eOrganizationalandtechnicaladjustmentsin
theoperationalphasesThiswillsomewhat
affectthemosquitoabatementdistricts
fReleasedpopulationsshouldbesexuallyand

ecologicallycompetitivewiththenatural
populations

gUnlikeinsecticideswhicharegeneralpur
pose thesterilantsarespecificinappli
cationThereforeprogramshavetobeini
tiatedononeorafewspeciesTheproblem
isastohowtocontinuewithinsecticidal

treatmentforremainingspecies

2Treatmentandsterilizationofnaturalfield
populationswithachemicalsterilantThefol
lowingstepshavetobedevelopedbeforesuch
applicationscanbemade
aDevelopmentofsafeandinnocuous

materials

bDevelopmentandavailabilityofspecificat
tractantsThisisanewfieldwhichwould

requiremanyyearsofresearchtoadvance
thisphase

Withalltheramificationsinvolvedchemosterilants
donotlendthemselvesreadilyforcontrolprogramsof
insectvectorsThisthenbringsustothesecondphase
ofthepotentialuseofchemosterilants

BEradicationThistermindefinedinvarious
waysSomeinvestigatorsfeelthatthereisno
suchthingaseradicationofmanyofourinsect
vectorsWhateverthecasemaybeeradication
programsrequiretheaccomplishmentofallthe
stepsenumeratedundercontrolaboveInad
ditionthefollowingproceduresandstepsshould
becontemplatedineradicationprograms

aReleasesmadeoverlargeareasinvolvingvar
iouscountiesstatesorcountries

bStartattheperipheryorcenterofgeographi
caldistributionofaspecies

cAdministrativestructurehastobeorganized
accordingly
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dDevelopothermeanstoreducenaturalpop
ulationsmarkedlypriortotheinitiationofan
eradicationprogram

eAsthezoneoferadicationbroadenstheprob
lemsofquarantineandsurveillancewillbe
comemoreacuteandexpensiveExpendi
turesofsurveillanceandquarantinewillcon
tinuetoriseaslongasthespeciesexists
somewhereinitszoneofgeographicaldis
tribution

ConclusionInconclusionitcanbesaidthatchem

osterilantsaswellasgeneticandcytoplasmicincom
patibilitycontroltechniqueshavesomepotentialfor
mosquitocontroloreradicationOnlylongrangesolu
tionsshouldbesoughtthroughtheuseofthesechem
icalsPresentknowledgeavailableaboutthesecom
poundsinrelationtomosquitoesispracticallynil
Untilthiswealthofknowledgeisbroadenedone
wouldnotbeinapositiontopredictthefuturepo
tentialroleofthesechemicalsinmosquitocontrolor
eradicationprograms

UniversityofCalifornia StateDepartmentof
PublicHealthMosquitoProjectFresno

AnumberofyearsagotwoBritishworkersJF
MarshallandJStaley1937 establishedcoloniesof

fourstrainsofCpipiensthreeofthesewerefrom
EnglandandonewasfromFranceWheneachof
thesestrainswasreciprocallyhybridizedwiththeoth
ersitwasfoundthatonlysevenofthetwelvepossible
crossesproducedviableoffspringTable1 theother

5crosseswereapparentlynormalbutthehybridegg
raftsdidnothatch

Table1

FertilityofcrossesofstrainsofCulexpipiens
fromMarshallandStaley1937

Femaleparent

CYTOPLASMICINCOMPATIBILITY

ASAMEANSOFERADICATIONOF

CULEXPIPIENSL

Parisstrain

Hullstrain

Westminsterstrain

Haylingstrain

ARBARE

MaleParent

Paris Hull WestminsterHayling

SomeyearslateraGermanworkerHLaven1951
assembledanumberofstrainsofCpipienswithwhich
heconfirmedMarshallandStaleysfindingofsterile
crossesInsuchcrosseshefoundthatinseminationwas
normalThesterileraftswhichwerelaidsometimes

containedeggswhichevidencedembryonicdevelop
mentandsometimestheydidnotInsomecasesegg



raftsshowingnodevelopingembryoswerelaidby
inseminatedfemalesInalaterstudy1953Laven
showedthatthematingtypeorsetofcrossingrela
tionshipsofanyindividualwasidenticalwiththatof
itsmotherSincethematingtypeisinheritedstrictly
throughthemotheritisthoughttobeafunctionof
thecytoplasmoftheeggratherthanofthenucleus
whichwouldcarrypaternalmaterialaswellThisex
plainstheoriginofthetermcytoplasmicincompati
bilityalthoughitsmechanismisnotyetunderstood

AnexpertcommitteeoftheWorldHealthOrgani
zationWHO1964hassuggestedthatcytoplasmic
incompatibilitycouldbeusedtoproducesterilemales
foreradicationofCpipiensbythesterilemaletech
niqueKnipling1955ItcanbeseenfromTable1
forexamplethatmalesoftheParisstraincouldbe
usedinanattempttoeradicatetheHaylingstrain

AnumberofstrainsofCpipiensfromvariousparts
oftheworldhavebeenassembledinourlaboratory
andcrossedwithvariousCalifornianstrainsinanat

tempttofindstrainswhichcouldbeusedforeradi
catingthisspeciesfromCaliforniabythesterilemale
techniqueTable2 TwoofthesestrainsScauriand
PariskindlyprovidedbyDrHLavenprovedtobe
incompatiblewithpracticallyallCalifornianstrains
testedTheParisstrainwasincompatiblewithallCal
ifornianstrainsexceptonefromJacksonTheScauri
strainwasincompatiblewithallCalifornianstrains
testedexceptonefromHanfordTherewere10Cali
fornianstrainsusedintheseteststheywerefrom
localitiesfromOrangeCountytoJacksonstrainsof

Femaleparent

Dixon

Stockton

Malibu

MtView

Jackson
Bakersfield

OrangeCo
Porterville

Fresno

Hanford

Oregon

Hamburg
10

Scauri

Paris
Australia

Melbourne

AcompatibleBpartiallycompatibleCincompatible
OLostbeforetestswerecompleted

Table2

CrossingrelationshipsofseveralCalifornian
andforeignstrainsofCulexpipiens

Maleparent

autogenousandanautogenouspipiensandthesub
speciesquinquefasciatuswererepresented

EachstrainofCpipienstestedshowedauniqueset
ofcrossingrelationshipstheonlyexceptiontothiswas
thepairofstrainsBakersfieldandPortervilleInspite
ofthishoweverthecrossingrelationshipsofCali
fornianstrainsweresimilarenoughtosuggestthat
ourresultswouldholdformostofthestateItappears
thatmalesoftheScauriorParisstrainscouldbeused

toeradicateCpipiensinalmostanylocalityinthe
State

TheScauriandParisstrainsarealsomutuallyin
compatibleIfaneradicationattemptwerebeing
madewiththeParisstrainandfemalesofthisstrain
wereaccidentallyreleasedtheScauristraincouldbe
usedtoeradicateboththeindigenousstrainandthe
Parisstrain

Fromourlaboratoryworkthusfaritappearsthat
cytologicalincompatibilitycouldindeedbeusedasa
meansofproducingsterilemales

Laven1951showedthatotherwisesterileegg
raftsoccasionallyproducedalarvaortwobutthese
weredifficulttorearHelater1953showedthat
theseindividualswerealwaysfemaleSincehewas
unabletodemonstratebygeneticmethodsthatthese
femaleshadanygeneticmaterialfromtheirfathers
heconcludedthattheywereparthenogeneticIfsuch
parthenogeneticfemalesoccurredinaneradication
programtheywouldbeofthesamematingtypeas
theirmotherandwouldbeeradicableinthenextre
leaseofmalesWehavetriedonseveraloccasionsto

increasethefrequencyofparthenogenesisbyselection

Di St Ma Mt Ja Ba Og Po Fr Hf Or Ha 10 Sc Pa Au Me

A A A A A A A A A A A B CC A C

A A A A A A A A A A A C CC A B

A A A A A A A A A A A C CC A C

A A A A A A A A A A A A CC A B

A A A A A A A A A A A C CB C C

A A A A A A A A A A A C C C A A

A A A A A A A A A A A C CC A B

A A A A A A A A A A A A C C B A

A A A A A A A A A A A C CC A B

A A A A A A A A A A A B B C A A

A A A A A A A A A A A C B B A

C A C A C A A A A B A A CC A A

A A B A A A B A A C C C C C

A A A A A A A A A A A A C C A A

C A A A A A A A A A A C A C B C

A A A CC A A C A C C A C A C A

A A A A A A A B A A A A C CC A
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butwithuniformlynegativeresultsthusfarIfsuch
inducedparthenogenesisdidrespondtoselectiontoan
appreciableextentthiswouldconstituteresistance
totheincompatiblemaletechniqueandwouldhave
resultssimilartothosefollowinginsecticideresistance

Grantedthatincompatibilitycanbeusedtoproduce
sterilemaleshowlikelyisitthatsuchmaleswould
becompetitivewithnormalonesinthefieldItseems
likelythatduringcolonizationthereisastrongselec
tionforindividualswithabnormalsexualbehavior
forexampleindividualswhichwillmateinverysmall
spacesorunderirregularlightcyclesMalesfrom
laboratorycoloniesmightthereforebeexpectedto
haveadifferentkindofsexualbehaviorthandomales

inthefieldDameetal1964believethatthiswas
animportantfactorintheirfailuretoeradicatenatu
ralpopulationsofAnophelesquadrimaculatusbythe
sterilemaletechnique

ReferencetoTable2willshowthatalthoughParis
malesareincompatiblewithHanfordfemalesHan
fordmalesareperfectlycompatiblewithParisfemales
Hybridsfromthiscrossaregenetically50Parisstrain
and50Hanfordstrainmalehybridsofthiscompo
sitionhoweverarestilloftheParismatingtypeand
areincompatiblewithHanfordfemalesIfsuchhybrid
femalesarebredtoHanfordmalesineachgeneration
theproportionofgeneticmaterialfromtheParisstrain
shouldbehalvedineachgenerationFl50Paris
F225 F3125 F4625 F53125 etcIn

thiswaythegeneticmaterialoftheincompatible
straincanbegraduallyreplacedwiththatofthestrain
tobecontrolledIntheorythiswillproduceastrain
whichisgeneticallyandpresumbalybehaviorally
identicalwiththestraintobecontrolledbutisstill
incompatiblewithit

Inpracticemalescouldbebroughtfromthefield
fromHanfordandcrossedwithfemalesoftheParis
strainThisoperationcanbecarriedoutreadilyina
1ftcageInthenextgenerationmoremalescanbe
broughtinandcrossedwiththehybridfemalesThis
operationcanbecarriedoutforseveralgenerations
toproduceastrainwhichisessentiallythesameas
thewildHanfordstrainbutisincompatiblewithit
inthereversedirectionMalesfromsuchastrainin
theoryshouldbefullycompetitivewithwildmales

Female
parent

Hamburg
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Pro
portion

Hamburg

000

500

750

937

969

987

MaleParent

Table3

Analysisofeggraftsof
HamburgfemaleDixonmalecrossesduring

severalgenerationsofbackcrossingtoHamburg

Pro

portion
Dixon

1000

500

250

063

031

013

No

rafts

andcouldbeusedtoeradicatetheHanfordstrain

Thiskindofoperationhasbeencarriedoutbyus
oncewithequivocalresultsMalesofourDixonCali
forniastrainareincompatiblewithHamburgGer
manyfemalesOnlyaboutonehalfoftheeggsof
sterileraftsevidencedevelopmentTable3 After7

generationsofbackcrossingtoHamburgfemalesthe
proportionofeggsshowingembryonicdevelopment
wasnohigherthanitwasinitiallyThissuggeststhat
thebackcrossingdidnotimprovematingofthein
compatiblemaleseventhoughthestrainsshouldhave
becomemoresimilargeneticallyItcanbeobjected
thattheproportionofeggsshowingembryonicdevel
opmentinanincompatiblecrossisnotafairmeasure
ofmatingsinceLaven1951hasshownthatinsemi
natedfemalesmaylayraftsinwhichnoneoftheeggs
evidenceembryonicdevelopmentIntheninthgen
erationofbackcrossingtheHamburgandhybrid
Dixonstrainswerecrossedinbothdirectionstosee

howwelltheyratedTheresults Table4areex
pressedintermsofaveragenumberofinfertileeggs
perraft Theactualnumbersofeggraftsinthe4
crosseswere385732and18Itwillbenotedthat
thehybridmalesmatedlesswellthandidtheHam
burgmalesTheresultsindicatethatbackcrossingdid
notinthiscaseimprovethematingabilityofthein
compatiblestrain

Femaleparent Maleparent

Hamburg 43
HybridDixon 112

Incompatiblecross

Finallyalthoughincompatibilitydoesseemtobe
ausefulwayofproducingsterilemalesofCpipiens
isitpracticaltousethesterilemaletechniqueforthe

No

eggs

5 465

15 894

17 2162

5 255

25 1526

15 918

82 6220

Table4

Averagenumberofinfertileeggsinrafts
laidincrossesofHamburgstrainandF

backcrossofDixontoHamburg

No
without

embryos

223

301

806

107

556

464

2457

No
with

embryos

242

592

1354

148

969

454

3759

Hamburg

No
larvae

Pro
portion

embryonated

0 520
1 663

2 627

0 580

1 636

0 494

4 604

Hybrid
Dixon

385
327



eradicationofthisspeciesThusfartherehavebeen
noencouragingresultsinthefieldwithmosquitoes

Morlanetal1962onAedesaegyptiWeidhaasetal
1962onAnophelesquadrimaculatusKrishnamurthy
etal1962onCulexpquinquefasciatusKnipling
1955emphasizedthatthesterilemaletechniqueis
bestsuitedforpeststhatoccurinsmallpopulations
andforpestsofwhichthemalesarehighlymobile
Theformerisnotlikelytobetrueofanyspeciesof
mosquitowhichisacandidateforeradicationandthe
latterisprobablytrueofveryfewspeciesofmos
quitoes

Thepossibilityofusingthistechniquefocusesat
tentionongapsinourknowledgeofmosquitoesHow
ismatingcompetitivenessrelatedtoageofmales
WheredoesmatingoccurHowmobilearemalemos
quitoesAlthoughwehavesomeknowledgeabout
thesepointsweneedmuchmoreItseemsobvious
thatCpipiensbreedinginrelativelytightlyclosed
septictanksarelikelytomatebeforeleavingtheen
closureofthetankInsuchacaseitwouldbemost

improbablethatreleasedmaleswouldhaveanyef
fectonthepopulationunlessintroduceddirectlyinto
thetankWherebreedingisinfairlyopenplaces
suchassewageoxidationpondsontheotherhandthe
sterilemaletechniquewouldhaveabetterchancefor
success

REFERENCESCITED

DameDADBWoodardHRFordandDEWeidhaas
1964FieldbehaviorofsexuallysterileAnophelesquad
rimaculatusmalesMosqNews24614

KniplingEF1955Possibilitiesofinsectcontroloreradi
cationthroughtheuseofsexuallysterilemalesJEcon
Entomol4845982

KrishnamurthyBSSNRayandGCJoshi1962Anote
onpreliminaryfieldstudiesoftheuseofirradiatedmales
forreductionofCfatigansWeidpopulationsIndJ
Malariol1636573

LavenH1951CrossingexperimentswithCulexstrainsEvo
lution53705

1953ReziprokunterschiedlicheKreuzbar
keitvonStechmuckenCulicidaeandihreDeutungals
plasmatischeVererbungZtschrInduktAbstamandVer
erbungslehre8511836

MarshallJFandJStaley1937Somenotesregardingthe
morphologicalandbiologicaldifferentiationofCulex
iensLinnaeusandCulexmolestusForskalDipteraCu
licidaeProcRoyEntomolSocLondonSecA12
1726

MorlanHBEMMcCrayJrandJWKilpatrick1962
FieldtestswithsexuallysterilemalesforcontrolofAedes
aegyptiMosqNews22295300

WeidhaasDECHSchmidtandEESeabrook1962
Fieldstudiesonthereleaseofsterilemalesforthecontrol
ofAnophelesquadrimaculatusMosqNews2228391

WorldHealthOrganization1964Geneticsofvectorsandin
secticideresistanceReportofaWHOscientificgroup
WHOTechRptSerNo26840pp

ACKNOWLEDGMENTS

Thewriterwishestoexpresshisthankstothemany
peoplewhosharedimportantlyinonewayoranother
withthisworkAbovealltoProfDrHannesLaven

fortheprovisionofstrainsandinformationAlsoto
WGIltisDrGAHMcClellandDEckeRF
FrolliDrNVDobrotworskyandDrPFMat
tinglyVariousmembersoftheBureauofVectorCon
trolhelpedimportantlywiththeworkespecially
CMMyersandMMBoreham

35



TRUSTEEINFORMATIONSESSION

ADDRESS

WILLIAMLRUSCONI

PresidentCaliforniaMosquitoControlAssociation

MrChairmanTrusteesoftheCaliforniaMosquito
ControlAssociationanddistinguishedguestsItisa
realsatisfactiontometoseethelargenumberof
trusteeswhohaveturnedoutforthisbreakfastmeet

ingThisisthelargestgroupoftrusteesevertoattend
oneofourconferencesIamveryproudofthis

DuringmytenureasPresidentoftheCalifornia
MosquitoAssociationthispastyearIhaveobserved
thatwehavebeengoingthroughaperiodofsome
unrestprimarilyconcerningthreeissuesofvitalim
portancetoallofus

Perhapsthematterofhighestpriorityhasbeenand
continuestobetheneedforresearchWemustobtain
andassurecontinuingsupportforaresearchprogram
thatwillmeetbothpresentneedsaswellasthein
evitablymorecomplexproblemsofthefutureAfter
considerablediscussionanddebatetheAssociation
hasmadeitspositionunmistakablyclearThishas
beendocumentedinaStatementofPolicyandby
appropriateresolutionssupportingacollaborativere
searchprogrambytheStateUniversityandtheState
DepartmentofPublicHealthThejobnowistomake
thispositionknowntotheLegislatureinaconvincing
mannerandtoobtaintheirnecessarysupport

Thesecondsubjectthatwehavebeenconcerned
aboutistheneedtorevisetheBylawsoftheAsso
ciationTheBylawsCommitteehasworkeddiligently
thispastyearTheyhavehadmeetingsupanddown
thestatewithmanagersandtrusteesAsaresultthey
arenowpreparedtosubmitaproposedrevisionI
knowfromwhatIhaveseenthatmuchthoughthas
goneintotheproposalandthatitsintentistoimprove
theAssociationTheproposedrevisionasitnowstands
mayneedsomerefinementsinwordinganditprobably
doesnotanticipateallofthefutureneedsoftheAsso
ciationHoweveramendmentscanalwaysbeintro
ducedforthispurposeIhopethatatourbusiness
meetingwecanreachanagreementontheproposed
revision

Thethirdsubjectofprimaryconcernduringthepast
yearhasbeenthematterofthefinancialresponsibilities
ofourAssociationAsmanagerssomeofushavebeen
accusedofbeingtooconservativeMaybewehave
beenovertrainedbyourtrusteesTheneedexists
neverthelessforustoexaminemuchmorerealistically
allofthefinancialneedsofthisAssociationandto
developaplanofresponsibleactionThisisaproblem
inwhichyouastrusteescanbeofgreathelptothe
Association

TUESDAYFEBRUARY11966900AM

EXPANDINGPROGRAMSAND

FISCALRESPONSIBILITY

CARLWMULLERPresiding

InconclusionIwouldjustliketosaythatduring
thepastyearIhavemetandworkedwithalmost
everymanagerinthestateandIhaveneverbeen
associatedwithafinergroupofpeopleinmylife
Thisisintendedasacomplimenttoyouthetrustees
foryourwisdominselectingtheadministratorscur
rentlymanagingyourrespectivedistrictsThankyou

ADDRESS

DALEHIRT

PastDistrictGovernorRotaryInternationalSalinas

AmosAlonzoStaggplayedtennisuntilhewas80
Heraneverydayuntilhewas96andat99hestill
cuthislawnwithapushtypelawnmowerStagghad
aworldwidereputationnotsomuchasabuilderof
greatrunningteamsalthoughhisteamsdidmakefine
recordsbutasabuilderofteamspiritHeknewhow
toinspirehisathletestopeakperformanceandhewas
lovedandrespectedbyall

Weareallconcernedwithservicetoourcommunity
helpingthemanygroupsandorganizationsthatim

proveandenrichourlivesIfweasresponsiblecitizens
didnotaccepttheresponsibilityforvolunteerworkin
ourcommunitythecontrolofmanylocalorganiza
tionswouldpassbydefaulttoagovernmentbureau
inacentralgovernment

TwohundredyearsagothegreathistorianEdward
GiveninhisbookTheDeclineandFalloftheRoman
EmpirehadthistosayabouttheGreekcivilization
WhentheAthenianswantednottogivetoSociety
butforSocietytogivetothemwhenthefreedom
theywantedmostwasfreedomfromresponsibility
thenAthensceasedtobefreeandwasneverfree

againAndspeakingaboutboththeGreeksand
RomanshesaidIntheendmorethantheywanted
freedomtheywantedsecuritytheywantedacom
fortablelifeandtheylostitallsecuritycomfort
andfreedom

Ibelievethegreatestservicewecanperforminour
communityistostandupandspeakoutforwhatis
rightandgoodTherehasbeentoomuchsilenceon
thepartofthosewhoshouldspeakupIchallenge
youtoopposeevilbecauseitiseviltosupportthat
whichisgoodsimplybecauseitisgood

Weareconcernedwithservicetoourcountry
defendtheprinciplesofconstitutionalgovernmentand
individualfreedomopposeexcessivegovernmentex
pansioncontrolsandregulationsIwouldchallenge
youtobeknowledgeabletoknowwhatisbeing
proposedinCongresstoknowwhatisbeingdecreed
byexecutiveorderandtoknowwhatmotivatesour



publicserviceIwouldchallengeyoutobevigilant
dontbelulledintoasenseoffalsesecuritybyplati
tudesandfreespending

Weareconcernedwithservicetotheworldinwhich

weliveProbablythegreatestserviceofallistopro
moteinternationalgoodwillandunderstandingamong
allthepeoplesoftheworldThemostimportantrace
isnotthearmsraceorthespaceracebutthehuman
raceandinspiteofournationalboundariespeople
onthisglobeareneighborsallofushavethesame
aspirationsandhopesregardlessofwhereouraccident
ofbirthorlivingmightbeAllofushavethesame
desireforpeaceandgoodlivinganditismyhope
andbeliefthatasthestandardoflivingisraisedin
countryaftercountryaroundtheworldandastravel
betweencountriescomeswithinthegraspofpeoplein
allwalksoflifepeoplewillgettoknoweachother
andunderstandeachotherandourthoughtsabout
eachotherandourdifferentcustomsToknowisto
liketoknowistolove

IlikethemottooftheAmericanFieldService

Walktogethertalktogetherallyepeopleofthe
earthThenandonlythenshallyehavepeaceDr
AlbertSweitzeroncesaidIdontknowwhatyour
destinywillbebutonethingIknowtheonlyones
ofyouwhowillbereallyhappyarethosewhowill
havesoughtandfoundhowtoserveWhoprofits
mostfromtheservicethatyougiveIsityourchurch
ouryoungpeopleourcountryyourcommunityor
theworldItsallofthesebutmostofallitsyou
HeprofitsmostwhoservesbestYouwillfindhappi
nessinservicethatisunselfishlygivenYesterdayis
butadreamtomorrowisonlyavisionbuttoday
welllivedmakesyesterdayadreamofhappinessand
everytomorrowavisionofhope

WDONALDMURRAY

DeltaMosquitoAbatementDistrictVisalia

TheCMCAwasstartedin1930primarilythrough
theeffortsofHaroldCraywhoatthattimewasthe
manageroftheAlamedaCountyMADForyearsGray
teamedwithWmBHermsprofessorofMedical
EntomologyattheUniversityofCaliforniaBerkeley
Thesetwopersonsbelieveditdesirabletohavean
associationwhereallinterestedpersonscouldget
togethertodiscussmosquitocontrolAtfirstthemeet
ingswereveryinformalTalkswerewrittenorwere
recordedbyshorthandthusProceedingshavebeen
maintainedsincethefirstConference

ThefirstpresidentsoftheCMCAincludedaMr
Stoberin1930whowasmanagerofthedistrictswhich
arenowincludedintheSanMateoCountyMADand
HaroldGrayin1932Thenexttwopresidentswere
ProfessorHermsoftheUniversityandProfessorStan
leyFreebornalsooftheUniversityThusofthefirst
fourpresidentstwoweremosquitodistrictmanagers
andtwowereprofessorsoftheUniversityofCalifornia
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ReviewingthesecretariesHaroldGrayservedas
secretaryforthefirstyearandafterwardsheserved
aseditoroftheProceedingscontinuouslyuntilabout
1953whenheretiredItisinterestingtonotethatafter
MrGraysoneyeartermassecretaryMrEdwardA
ReinkeoftheStatePublicHealthDepartmentserved
assecretaryforsevenyearsfollowedbyMrSF
DommesalsooftheStateHealthDepartmentfor
twoyearsandbyRichardFPetersoftheState
HealthDepartmentfortwomoreyears

Afterthiswehadaperiodwiththeofficegoingfrom
onepersontoanotherinthreesuccessiveyearsafter
whichitstabilizedwhenMrGEdwinWashburn
atthattimemanageroftheTurlockMADwaselected
totheofficeandservedforsevenyearsWhenWash
burnleftCaliforniatogointoforeignworkIwas
appointedtoreplacehimandhavenowservedfor
sixyears

TodayCMCAiscomposedofmosquitoabatement
districtstogetherwithseveralcityandcountyhealth
departmentsandotherlocalagenciesmakingupthe
CorporateMembershipThemostactiveparticipants
oftheCorporateMembershiparethemanagersand
thetrusteesThemanagersaretheprofessionalstaff
developingtheprofessionalprogrambothfortheir
respectivedistrictsandforCMCAThetrusteesboth
intheirrespectivedistrictsandinCMCAarecon
cernedwithpolicypoliticalandfiscalmattersThus
therearesimilarorparallelfunctionsintherespec
tivedistrictsandinCMCA

Unfortunatelyforsomeyearstherewerefarfewer
trusteescomingtotheConferencesthantodayThose
whocamegenerallywerecontenttositbackand
listentothetalkssomeofwhichwerequitetechnical
Todaythetrusteeshavedevelopedamuchmorevigor
ousinterestintheAssociationtakingamoreactive
partinpoliticalandfiscalmattersanddevelopingand
participatinginsessionsofforandbythetrustees

ReferringtomyhistoricalreviewImentionedthat
personsintheUniversityandStateHealthDepart
mentonceparticipatedactivelyintheCMCAToday
ourstructureissuchthatitisdifficultforsuchout
siderstoworkintimatelywithusAbout1946anew
factorwasintroducedintoourprogramsubvention
Subventionbroughtinsomeconflictingconceptsof
politicsnotDemocraticorRepublicanpoliticsbut
moneyWewereeagerforitWhenthishappened
theredevelopedadesireonthepartofmanyespecially
somemosquitoabatementdistrictmanagerstocontrol
andtoprotectThereforeanewsetofCMCABylaws
waspreparedbylawswhichmadethisaveryrestric
tiveorganizationentirelydifferentfromthefirstfif
teenyears

TheCMCAthusbecameanorganizationcomposed
onlyofthedistrictsasfirstclasscitizenseveryoneelse
beingrelegatedtoalowerclassTheStateHealth
Departmentcouldnotparticipatedirectlyinourpro
gramotherthanastheywereinvitedorastheyinsisted
thattheyhadavitalinterestinourprogramAndthe
UniversitywhathappenedtothemForthefirst
twentyyearsofourAssociationeveryConferencewas
heldattheUniversityatBerkeleyButthenwebegan
tomovearoundwebecameindependentwedidnt
needtheUniversitysomuchWegotalittleseparated



andnowwearepayingforitSomeofourdistrictsare
inseverestressrelativetoinsecticidestouse

Thereisnootheranswerexceptthatwehavea
strongresearcharmTheresearchmustcomefrom
thosecapableofgivingittousWemustbeinterested
intheUniversityandtheStateHealthDepartment
Theseagenciesinonewayoranothermustbeapart
ofourAssociationbecauseoneoftheoriginalpur
posesofourAssociationiscommunicationanddevel
opmentofprogram

TheCMCAhascertainothermembersasforex
ampleAssociateMembersAssociateMembersare
individualswhoprimarilywanttoreceivecommuni
cationsfromusAsSecretaryIhavetriedtoencourage
thisclasstostimulatetheinterestofpeopleinthis
stateandalloverthecountryandworldTodaythere
aremoreAssociateMembersthaneverbeforeIre

ceivedaletterjustlastweekfromDrESHatha
wayprofessoremeritusofTulaneUniversityatNew
OrleansDrHathawayisanAssociateMemberof
CMCAHewroteIcertainlywishtocontinuemy
membershipinyourAssociationamgladtoenclose
mycheckfor1966duesAnyoneseriouslyinterested
inmosquitocontrolcertainlycangetmuchmorethan
hismoneysworthfromthegenerouspolicyofthe
CMCAregardingthedistributionofpublicationsDur
ingthepastweekIhavebeenmuchimpressedbythis
factbecauseinaslightlullinanunusuallyoverloaded
scheduleIvetakentheopportunitytoreadsomeof
yourrecentreleaseswhichheretoforeIhadnothad
theopportunitytoreadImespeciallyimpressedby
theactionstakenbyyourboardingrapplingwithprob
lemswhichareverymuchlikesomeoftheknotty
oneswhichconcernourAssociatontheLouisiana

MosquitoControlAssociation
TheCMCAisinapositiontocommunicatewith

otherstohelpthemandinturntohavethemhelpus
ThisisourAssociationWemustdoourlevelbestto

assurethateveryonewhobelongswithuscanpartici
patewithusasfirstclasscitizens

STATEMENTOFRESEARCHPOLICY

GORDONFSMITH

EastSideMosquitoAbatementDistrictModesto

ThepolicyoftheCMCAregardingresearchwas
adoptedbytheBoardofDirectorsatameetingat
SanRafaelonAugust271965Itisasfollows
1DuetoneedtheCMCAsupportsadequateand
balancedresearchonallpossibletechniquesofvalue
tomosquitocontrolbywhateveragency
2Becauseofincreasingdifficultyinusinginsecticides
duetoresistanceandincreasingregulatoryrestrictions
researchaimedatdecreasingpresentdependenceon
insecticidesshouldbeespeciallyencouraged
3TheCMCAfeelsthatboththeStateHealth
DepartmentandtheUniversityofCaliforniahavean
essentialandDronerplaceinresearchdesignedto
createnewandmoreeffectivemosquitocontroltech
niquesandtotranslatethesetechniquesfromthe
purelyresearchphasetofinalfielduse

4TheAssociationrecognizesthatrecentactionby
theLegislatureassumestheUniversityofCalifornia
istheprimaryresearcharmoftheStatehowever
itistheconsensusoftheCMCAthattheState

HealthDepartmenthasastrongresponsibilityfor
obtainingorperformingneededresearchonmosquito
controltechniquessincetheStateHealthDepartment
functionisinanadvisorycapacitytomosquitocontrol
agencies

AsideThereweresomeverysevererestrictionsput
ontheStateHealthDepartmentbytheSenateatlast
yearslegislativesessionwhichforbadethemtodo
anydepartmentallystaffedresearchWefeelthatthis
isunrealistic

5TheAssociationendorsesandmakesapartofits
policytheJointReportoftheStateDepartmentof
PublicHealthandtheUniversityofCaliforniaon
MosquitoResearchsignedbytheDirectorofthe
DepartmentofPublicHealthandthePresidentof
theUniversityofCalifornia
6AJointCommitteeoftheStateDepartmentof
PublicHealthandtheUniversityofCaliforniaon
ArthropodsofHealthImportanceformedin1963
throughtheDirectoroftheStateDepartmentofPublic
HealthandthePresidentoftheUniversityofCali
forniaisfunctioningtoreviewcontinuouslythere
searchprogramsoftheStateHealthDepartmentand
theUniversityofCaliforniatodecidethepropriety
oftheresearchwithineachagencyandtoprevent
duplicationofeffortItistheconsensusoftheCMCA
thatthiscommitteeiscarryingoutthisfunctioninan
exemplarymannerandthatitistheproperbodyto
makethesenecessarydecisionsTheCMCAwill
supportthefindingsandrecommendationsmadeby
thiscommittee

NowIwouldliketorefertothejointreportby
DrMerrillandPresidentKerrBrieflyitwasmade
attherequestoftheSenatebecauseoftheirconcern
thattherewasduplicationTheystatedthattheyfound
noduplicationTheyfurtherstated

Expandedandintensifiedresearchisneededtofill
manybroadgapsinourknowledgeofmosquitoesand
theircontrolThecombinedresourcesformosquito
controlresearchoftheUniversityofCaliforniaand
theDepartmentofPublicHealtharemuchtoosmall
todealadequatelywiththeseproblemsatthepresent
timeLimitationsofmanpowerfacilitiesandtime
havepreventedboththeUniversityandtheDepart
mentofPublicHealthfrompursuingatappropriate
levelstheavenuesofneededresearchItisunrealistic
andundesirableforeithertheUniversityortheDe
partmenttoassumesoleresponsibilityforallresearch
inthisfieldthesolutionofthemanyproblemswill
requirethesupportandcollaborationofbothagencies
Itisagreedthereforethatthebestwayofhandling
theoverlappinginterestandresponsibilityisaco
ordinatedresearcheffortbytheUniversityofCali
forniaandtheDepartmentofPublicHealthAdequate
financialsupportwillbeneededtocarryoutfullythe
resnonsibilitiesofboththeUniversityofCalifornia
andtheDepartmentofPublicHealthinthisplan

Tofacilitatesuchaprogramandtoexpanddiluent
collaborativeeffortsthefollowingplanhasbeen
effected
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1TheUniversityofCaliforniawillcontinueto
acceptthemajorresponsibilityforbasicresearchcarry
ingitsfindingstotheappliedlevelwherevernecessary
2TheStateDepartmentofPublicHealthwill

continuetoconductresearchnecessarytocarryout
itsregulatoryadvisorysurveillanceandcontrolre
sponsibilitieswhenbasicorappliedresearchofother
agenciesisinadequateorwillnotmeetcriticaltime
schedules

3AjointcommitteeoftheUniversityofCalifornia
andStateDepartmentofPublicHealthhasbeen
establishedtocoordinatetheirresearcheffortsThis

jointcommitteewilldevelopcollaborativeprojects
wherenecessarydirecttheattentionofresearchers
andadministratorstoareasofresearchneedorover

lapandinotherwayscoordinateandfacilitatethe
researchprogramThereforetheresearchprograms
ofthetwoagencieswillbeindependenttheywillbe
closelyintegratedandappropriateresearchwillbe
conductedinacollaborativemanner

ThisisthepolicyasadoptedbytheAssociation
fortheguidanceoftheAssociationanditsmembers

DONALDLGRUNSKYSenator

SantaCruzandSanBenitoCounties

Imalwaysgratifiedtospeakbeforeagroupsuchas
yourselves dedicatedpublicservantswithoutany
objectotherthantoserveatgreatpersonalsacrifice
ItisadeepappreciationthatIhaveforwhatyoudo
Youarealsooneoftheraregroupsthatwelegislators
appearbeforewherethegreaterthesuccessandthe
betterthejobthatyoudothelessevidencethereis
aroundoftheobjectsofyourefforts

Mysubjectmattertoyoutodayisontheveryim
portantthemeofexpandingprogramsandfiscalre
sponsibilityWearereallyconcernedwithtwobasic
problemsonetheproblemofyourdevelopingpro
gramsandresearchprojectstoprovideforcontinuing
effectivecontrolofpresentandfuturemisquitopopu
lationsatthebestpossiblecostresultratioandtwo
andperhapsthelargerproblemthatofthejustification
ofthespecialpurposedistrictsasavalidanduseful
segmentofthelocalgovernmentstructureThisisin
nowaybeingcriticalofyourdistrictsbutisadesire
toanalyzeacurrentconsiderationthroughoutthe
countryatthefederalstateandlocallevels

Thegrowthofourstatewidemosquitocontrolpro
gramappearstobebestillustratedbyexaminingthe
growthofthenumbersofagenciesthetotalarea
encompassedbythemandtheexpendituresduring
the20yearperiodsincetheendofWorldWarII
AttheendofWorldWarIItherewereonly30mos
quitocontrolagencieswhichincludedanareaof5000
squaremilesandreportedexpendituresof500000
annuallyAtthepresenttimewehave60agencies
encompassing35000souaremilesandexpenditures
of7000000

Fortheforeseeablefuturewecanreasonablyantici
pateaconstantgrowthinexpendituresbythelocal
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mosquitocontrolagenciesFactorscontributingtothis
growtharetheincreaseddevelopmentofwaterre
sourcesanaccompanyingincreaseinpopulationsand
insectresistancetopresentlyknownchemicals

Inthepasttheroleofstategovernmentinthefield
ofmosquitocontrolhasbeenrelatedlargelytocarry
ingoutresearchonnewtechniquesandapproaches
The1965generalsessionoftheLegislaturedirected
theStateDepartmentofPublicHealthtodiscontinue
itsexistingdepartmentalstaffedmosquitocontrolre
searchprogramandtousetheirstatefundstocontract
withtheUniversityofCaliforniaforanynecessary
mosquitoresearchThoughMrPetersoftheBureau
ofVectorControloftheDepartmentofPublicHealth
mighthaveadifferentideaIbelievethiswasabig
stepforwardinwhatwethinkofasfiscalresponsi
bilityinobtainingthegreatestbenefitpertaxdollar
spentonmosquitocontrolThevariouscampusesof
theUniversitydohaveadmittedlytheavailablestaff
theequipmentandthefacilitiestomeetmoreeffective
lyourresearchneedswithinthelimitsofcurrently
availablefunds

Sincethestatesparticipationisonlyinthefieldof
researchthegreatestresponsibilityforobtainingthe
greatestbenefitforeachtaxdollarspentdependson
decisionsmadeatthelocallevelbyyouragencies
Onehasonlytolookattheagendaofyourconference
programtoseethatyourAssociationisactivelypur
suingnewideasintechnologytocuttheburdenon
thelocaltaxpayer

Comingtotheverytimelyimportantmatterofthe
specialpurposedistrictsyourdistrictsarenotthe
targetbutaresimplyanexampleofthespecialpur
posedistrictTheyareveryclosetoyoubyreasonof
yourparticipationintheprogramThereisaquestion
ofthejustificationofthespecialpurposedistrictso
wemustaskWhatgaverisetotheseindependent
creaturesoutsidethenormalstructureoflocalgovern
ment

Specialpurposedistrictshavebeenapartofthe
AmericangovernmentalstructureforalongtimeThe
tollroadtheCanalCorporationofthe1800sare
examplesoftheearlyuseofthespecialdistricts
establishedtoperformfunctionswhichthegovern
mentwasobligedtoundertakeSimilarlyspecialdis
trictswereformedtoprovidebenefitstolimitedgroups
ofpropertyownersformaintaininglocalroadsorpro
vidingprotectionagainsttheravagesoffireorflood

Aslateasthebeginningofthe20thCenturythese
historicusesapparentlycreatedlittleornoconceptual
orpracticalproblemsInthefirstinstancetheywere
createdbyactionofanappropriateunitofgeneral
governmentThespecialbenefitdistrictgenerallypro
videdanextremelylimitedservicebenefitingavery
smallgroupofpeopleandrarelyaffectingprograms
ofthegenerallocalgovernment

Backabout1897theCityofSpokaneWashington
soldabondissuefortheextensionofitswatersystem
andpledgedtherevenuereceivedfromthefurnishing
ofwaterforpaymentofthebondThisrevenuebond
operationbyaunitofgeneralgovernmentprovided
afinancialtechniquewhichwastoplayamaiorrole
indevelopmentofalargenumberofspecialdistricts
particularlypublicauthoritiesasweknowthemtoday

WhileintheUnitedStatesalmostonehalfofthe



unitsofgovernmentenumeratedassnecialdistricts
bytheBureauofCensusenjoythepowertotaxprop
ertytheopportunitytoissuerevenuebondssecured
byservicechargesprovidedasignificantstimulantto
theuseofspecialdistrictsHoweverthedevicethat
startedwaybackwiththeSpokaneexamplelaylargely
dormantuntilabout1930Thedepressionwiththe
resultingerosionofthepropertytaxbaseoflocalgov
ernmentandtheimpetusforconstructionoflocal
publicfacilitiesprovidedbyvariousfederalprograms
stimulatedthegrowthofspecialdistrictsTheState
Legislatureauthorizingcreationofspecialdistrictsin
ordertoavoiddebtlimitsbestpermittingstateand
localparticipationinvariousfederalpublicworkspro
gramswasactivelypromotedbythefederalgovern
ment

Thescarcityofequipmentandmaterialsforcapital
constructionpurposesduringWorldWarIIproveda
dampeningeffectonthegrowthofspecialdistricts
buttheremovaloftheselimitationsintheperiodof
194546andtheneedsofthenationsrapidlyexpand
ingpopulationprovidedtheimpetusforaphenomenal
growthofthenumberofthesespecialdistrictsfollow
ingthewar

Specialpurposedistrictsasgovernmentalentities
requirepriorenablinglegislationorotherstatutory
authoritybeforetheycanbecreatedorcanundertake
theperformanceofanyfunctionCaliforniacodesare
repletewithenablingstatutesauthorizingaseemingly
limitlessvarietyofspecialdistrictsairportdistricts
fireprotectiondistrictswaterdistrictscemeterydis
trictsirrigationdistrictsetcThefundamentalprin
cipleunderlyingallofthestatuteshasbeenthatwhen
generalpurposegovernment specificallycitiesand
counties cannotprovideanecessaryservicetoan
areaitisappropriateforaspecializedagencytodo
thejobToday175generalandspecialenablingstat
uteshaveprovidedthemeanstocreateover3500
specialdistrictsThe3500districtsarefoundthrough
outthestatebutprimarilyconcentratedingrowing
urbancountieswithlargeareasofunincorporated
territory

Collectivelyspecialdistrictsrepresentbiggovern
mentintermsofthelandtheyservetheservicesthey
renderandthemoneywhichtheycollectandspend
In196263snecialdistrictscollectedmorethan479
millionsofdollarsinservicechargesintaxesExpendi
turesduringthesameperiodexceeded522millionThe
totallongtermsnecialdistrictdebtoutstandingatthe
endofthe1963fiscalyearapproached2billion

Duringthepastdecadetheselevelsofrevenuesand
expenditureshaveshownsignificantannealincreases
principallyinresnonsetothedemandsofgrowthBe
causeoftherapidlyrisingrevenuesandexpenditures
ofthespecialdistrictsandbecauseoftheirranidpro
liferationthefederalgovernmentandmanystates
includingCaliforniahaverecentlymadestudiesaimed
atevaluatingtheperformanceofspecialdistrictsas
governmentalagencies

Whilethesestudieshavebeencriticalofsomeas
pectsofdistrictgovernmentandhaveresultedinnew
statelawsdesignedtoovercomesomeofthesede
ficienciestheyindicatethatmostspecialdistricts
areservingthepublicwellForexampleonefederal
studybytheadvisorycommissiononintergovernmen

talrelationsreportedinMay1964thatingeneralthe
publicappearstobesatisfiedwithservicesreceived
fromspecialdistrictsandthatbyandlargethedistricts
haveresolvedtheproblemswhichspawnedthemThis
federalreporthoweverwentontosaythattheestab
lishmentorcontinuationofspecialdistrictscreates
intergovernmentalproblemsandisfrequentlyanun
economicalmeansofprovidingservicesFurtherthe
useofspecialdistrictshastendedtodistortthepolitical
processthroughwhichcompetingdemandsforthe
localrevenuedollarareevaluatedandbalanced

Thisreportwhichwasdisseminatedthroughoutthe
countryindicatesthatthemultiplicityofspecialdis
trictsoftenpreventsthecitizenfromknowingexactly
whatisgoingoninhiscommunityFrequentlynounit
ofgeneralgovernmentwithinastateoralocalityis
fullyawareofthevariousaspectsofspecialdistrict
activityTheprogramsofmanydistrictsappeartobe
completelyindependentfromanduncoordinatedwith
similarprogramsofgeneralgovernmentThisfederal
reportalsostatesthatinmanyifnotinmostinstances
specialdistrictsincreasedthecostofgovernmental
servicesServicesoftenareperformeduneconomically
andthereisaduplicationofadministrationburdens
Thecostofborrowingforcapitalconstructiondueto
heavyuseofrevenuebondfinancinghasbeenatan
excessivelyhighcostThereportconcludedthatit
wasapparentthatmanyspecialdistrictshadoutlived
theirusefulnessWhilethisreportdoesnotdiscuss
mosquitoabatementdistrictsneverthelesstheyarea
partoftheproblemandthereforethisdiscussionis
relevantThereportconcludesthatmanystatutesper
mittingthecreationofdistrictsdecadesagoareof
questionablevaluetodayandthatstepsshouldbe
takentopermitgeneralgovernmenttoabsorbthe
functionsofspecialdistrictsinmanyinstances

Thereportalsourged1stepsbetakenbyalllevels
ofgovernmenttoassureeffectivecontroloverexisting
specialdistricts2concertedeffortsbemadetoen
couragetheconsolidationofexistingspecialdistricts
whereappropriatewethavealreadyseentheunifica
tionofschooldistricts3thatreasonablerestrictions
assurethatinthefuturespecialdistrictsbecreated
consistentwiththecriteriapreviouslydescribedThe
reportmadeclearthatitsrecommendationsdidnot
reiectoutofhandtheuseofspecialdistrictsandthe
variousgovernmentalstructuresQuotingfromthe
reportWhilemanypeopleurgetheirdemisespecial
districtsoftenfillagapinthestructureoflocalgovern
mentinthiscountryInmanyinstancesthisganis
temporaryandinothersitmaybepermanentHow
everwhentheganistemporarythesolutionshould
alsobetemporaryandnotpermanentStatutesshould
provideforaneasymeansforthedissolutionorcon
solidationofdistrictswhenthereisnolongeranyneed
fortheservicesprovidedorwhenaunitofgeneral
governmentiswillingandabletoprovidetheservice

Allthisisimportantbecauseinordertopreserve
thosedistrictswhichhaveacontinuingimportantper
manentproblemandneedinorderforthemtosurvive
andbeaccentedyouhavetoeliminatetheinefficient
oneswhicharenotneededAfterstudyingthefederal
reporttheCaliforniaLegislatureactingthroughthe
AssemblyCommitteeonMunicipalandCountyGov
ernmentconducteditsownhearingsandmadeitsown
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reportduringthe196365interimperiodThisstudy
broughtabouttheenactmentofTheDistrictReorgan
izationActof1965

Thisnewactisextremelycomplicatedandaffects
over600sectionsofthevariouscodesoftheStateof
CaliforniaTheactwasdesignedtoprovideauniform
procedurefortheinitiationconductandcompletion
ofproceedingsforannexationsdetachmentsdissolu
tionsandconsolidationsofdistrictsreorganizations
andformationsofdistrictsmergersofcertaindistricts
withcitiesestablishmentofcertaindistrictsassub
sidiarydistrictsofcitiesandreviewbylocalagency
formationcommissionsInadditionthepowersand
dutiesofthelocalagencyformationcommissionwere
expandedatthe1965legislativesessionThiscommis
sionwascreatedtodiscourageurbansprawlandto
encouragetheorderlyformationanddevelopmentof
localgovernmentalagenciesbaseduponlocalcon
ditionsandcircumstances

Forthepasttwoyearsthecommissionhashadthe
jobofreviewingproposalsfortheincorporationof
citiestheformationofspecialdistrictsandthean
nexationofterritorytocitiesThe1965amendments
addtothecommissionsresponsibilityspecialdistrict
annexationsdetachmentsdissolutionsconsolidations
andmergerswithcitiesandallowsthecommission
itselftoinitiatestudiesonthemakeupandstructure

oflocalagenciesThechangesinthecommissions
responsibilitywerebroughtaboutasaresultofthe
assemblycommitteerecommendationsthatinorderto
providelocalcitizensandlocalgovernmentalagencies
withappropriateandaccurateinformationaboutgov
ernmentalorganizationswithineachcountyandthe
implicationsofanyproposedchangesinthatorgani
zationitisnecessarytoencouragethelocalagency
formationcommissionstogatherdataandtomake
studiesinregardtothevariousgovernmentalorgani
zationswithinthecountyandtorecommendchanges
ingovernmentalorganizationasaresultofitsstudies
providedthatsuchchangeswouldencourageorderly
communitygrowthandwouldachievetaxsavings
Ithinkthatthe1963andthe1965lawswereastep

forwardineliminatingmanyofthecriticismsofspecial
purposedistrictsHoweverInotethatinonecounty
atleastthereisagitationfordrasticreductionofthe
numberofspecialpurposedistrictsperhapseventhe
totaleliminationofthemTheSANJOSEMERCURY
recentlypointedoutthatthe1965SantaClaraCounty
grandjurywasbuildingacaseforwholesalegovern
mentalreorganizationandconsolidationThenews
paperinaneditorialpublishedonDecember291965
recommendedtakingtheultimatereorganizationstep
toreorganizetheentirecomplexoflocalgovernment
inSantaClaraCountyintoaCityandCountyofSanta
ClarajustasthereisnowaCityandCountyofSan
FranciscoThepurposeofthisreorganizationwould
besothattheassortedtasksnowperformedbyspecial
purposedistrictscouldbeassignedtoappropriatecity
andcountydepartmentsandtheirperformancesubject
toreviewandcontrolbythevotersoftheentire

county
Idonotinanywaypredictorrecommendthewide

spreadeliminationofspecialdistrictsbecauseItruly
feelthattheproblemsthatgavebirthtothesedistricts
stillexistparticularlyinyourworkinmosquitoabate
mentYetIthinkthatthefuturemonthsandyearswill

42

bringforthmoreandmorediscussionastowhether
specialdistrictsincludingofcoursemosquitoabate
mentdistrictsareinthemselvesproperandcorrect
andinagreementwiththesubjectoftodaysthemeof
fiscalresponsibilityIanticipatethatmanygroups
suchastheSantaClaraCountygrandjurywillbe
studyingourlocalgovernmentalstructurethatthe
localagencyformationcommissionswillbelooking
atthesetupoflocalgovernmentandwillperhaps
recommendsomeconsolidationofdistrictswithover
lappingfunctionsinordertoreduceadministrative
andoperatingcosts

Youladiesandgentlemenarededicatedpublicser
vantsaswellastaxpayersYouhaveawiderangeof
knowledgeinyourlocalareasinallfieldsaswellas
thatofmosquitoabatementYoucanstudythismatter
andcomeupwithrecommendationsastohowyou
candoyourjobmosteconomicallyunderthepresent
administrativesetupOntheotherhandafteryour
studiesyoumayfindthatyourfunctionscanbecom
binedwithanotherspecialdistrictorwithageneral
countygovernmentandberunmoreefficientlyIam
notpreparedtosayIthinkyouarequalifiedtostudy
andtorecommendthis

Whenyouhaveansweredthesequestionsthenitis
yourresponsibilitytoinitiateastrongpublicinforma
tionprogramtoeducatethevotersinyourrespective
districtsastohowtoobtainthebestresultsfromeach
taxdollarspentonmosquitocontrolAndifyourself
analysisiscorrectifyourpublicinformationprogram
convincesthevotingpublicthatyouarerightyour
guidancecansavethetaxpayersinyourdistrictmany
valuabletaxdollarsCertainlyyourparticipationinthe
studyofallspecialdistrictsnotjustyourownto
provideaneededserviceatthelowestpossiblerate
andtoprovideanattendantpublicinformationpro
gramshouldbeoneoftheplanksinyourprogram
offiscalresponsibility

ADDRESS

JOHNGVENEDMAN

AssemblymanThirtiethDistrict

StanislausCountyCalifornia

Ifeelthateverytimeagroupofpeoplesuchas
yourselvesgettogetheritisinevitablethatyouwill
bemakingdecisionswhichwillplotthefuturecourse
ofyourAssociationandprobablythefuturecourseof
theparticularprobleminwhichyouareinterested
Iamfullyawarethatyourprimaryinterestisthe
eliminationofmosquitoesfortheyposeathreatnot
onlytohumansbuttolivestocktheyposeasanannoy
ancetothepublicandasahindrancetothefullenjoy
mentoftherecreationalfacilitiesthatwehavein
California

Yourprimaryproblemswiththeseparticularinter
estsasanAssociationarefirstofalltheshortageof
fundsbothforcontrolandforresearchwhichisakey
problemwithwhichyouareconfrontedtodaysecond
theabilityofthemosquitotosurviveandbecome
impervioustotheconventionalmethodsofcontrol



andthirdthenormalapathyofthecitizenrywhich
becomesarousedonlywhenaparticularproblem
reachesacuteproportionsandwhenasolutioncosts
themostSenatorGrunskymadethispointyouare
doingtoogoodajobandyoucantgetthecitizenry
aroused

Youaretobecommendedforthereasonyouexist
asanAssociationanditisregrettablethatmoresup
portforyoureffortshasnotbeenforthcomingThefact
thatithasnotisrelatedtothisstatesphenominal
growthsinceWorldWarIICitieshavesprunginto
existenceovernightstateparksareovercrowdedfree
waysarenexttouselessatpeakhoursCrimewelfare
educationairandwaterpollutionhousingeachof
theseisorpresentsongoingproblemsthesolutions
ofwhicharevitaltothefutureofCalifornia

Eachoftheseproblemscanmakelegitimateclaims
toresolutionandtonecessaryfundsEachoneinsists
uponitsrighttoashareofthetimeattentionandthe
resourcesnecessarytopreventitsdevelopmentinto
completelyunmanageableproportionsButfundsare
alsoneededtosupportservicesdesignednotjustto
solveproblemsoutrightbuttomitigatetheeffects
Stategovernmenthashadtostruggletokeepupcom
battingthecompetitionwithinitselfwiththeinterests
wehavejustoutlinedandatthesametimecombat
tinginterestsfromwithoutThesearefromthepeople
whoarerightlyconcernedlestthegovernmentgrow
sobigandpowerfulthatitbecomebigbrotherlyThe
criticalandlittleunderstoodneedformoreattention
tomosquitoabatementhasthusbeensufferingfrom
competitionwithhundredsofotherneededprograms
somemoreandsomelesspressingItisafiercestruggle
forthetimeandattentionandfavorofthosewhocon
trolthepursestringsofCaliforniastreasury

Itisprincipallyamatterofallocationofscarcere
sourcesandyourproperconcernistheallocationof
moreofthesescarceresourcestotheresearchofmos
quitoabatementTheresourceshoweverareindeed
scarceandIshouldliketopointoutthatduringthe
lastsevenyearsourpopulationhasincreasedby27
inCaliforniawhiletherateofstaterevenuehasin
creasedby873andtherateofexpenditureshasin
creasedby1022 Socialwelfarecostsneedlessto
sayhavesoaredwiththespendinginthisareaup
133inthelastsevenyearsCrimecostsinCalifornia
nowcostthecitizensofthisstateonebilliondollars

ayearandthecrimerateisstillgoingunThe
largestsingleportionofthestatebudgetisallocated
toeducationInthelast10yearsCaliforniahasin
creaseditsexpendituresperpupilADAby80 The

statesupportsthemanybranchesoftheUniversityof
Californiaaswellasthestatecollegesystemandfrom
thispartofthebudgetwouldcomefundsforbasic
longtermresearchintothegeneticresiliencyofthe
mosquitoOntheotherhandthepeopleatthelocal
levelsupportthestatespubliceducationsystem
throughtheuseofthepropertytaxandeveninthis
areathecompetitioniskeenforthemosquitoabate
mentdistrictsalsogettheirsupportfromthelocal
propertytax

NextMondaywelegislatorswillreturntosession
forthepurposeofadoptingabudgetforthestateof
Californiafor196667Therealreadyareindications
thatthisbudgetwillamounttosome45billiondollars

ThefirstbudgetinwhichIparticipatedin1962was
for275billiondollarssowehavegoneupinthisvery
briefperiodbynearly175billiondollarsThebig
problemwearefacedwithisnothowtospendthe
moneybuthowtogetitForthiscomingbudgetitis
predictedthattheexpenditureswillbeabout240to
300milliondollarsshortofhavingadequaterevenues
tocoverthemAllofusrealizethatthisisnotthe
popularyeartoraisetaxesortoobtainnewrevenues
witheverymemberoftheLegislaturecomingupfor
electionandeveryconstitutionalofficerupforelection
Sothisisprobablyoneyearwheretherewillbemore
surveillanceofthebudgetandthepursestringsthan
everbeforeinhistory

IncitingsomeofthefiguresIhavealludedtoIam
merelyrecountingwhatyoualreadyknowthattoo
muchneedstobedoneandtherearetoomanyplaces
toputthetaxdollarandthedecisionastowhogets
themoneyhowmuchandforhowlongisamost
difficultoneItisadecisionhoweverwhichdepends
onfactsinformationandtestimonyononehandand
publicsupportandevenpublicdemandontheother
Itismyimpressionthatthereisfartoolittlepublic
awarenessoftheseriousnessofthemosquitocontrol
problem

ItisapopularmisconceptionthatDDTandother
insecticideswillcontinuetokeenmosquitoswarmsat
aminimumIspeakalittlefrompersonalexperience
inasmuchasmyoccupationisthatofapeachgrower
Iamcertainlyawareoftheeffectofinsecticidesover
alongperiodonthepeachtwigborerwhichweused
tobeabletocontrolwithacoupleofsprayingsof
leadarsenatethenwithDDTandnowwithparathion
Itisaratheruncommonthingforthepublictounder
standthatenvironmentalandgeneticchangesarethe
combiningforceswhichpresentyourproblem

AccordingtotheDeptofWaterResources834mil
lionacresarepresentlyunderirrigationandeachyear
atleast50000acresmorewillbeaddedTheamount
ofwaterintheCentralValleyProiectwilldoublein
thenext25to30yearsFloodcontrolandmultipurpose
projectsbeingconstructedbytheArmyCorpsofEngi
neerswillbeaddedtothe4millionadditionalacrefeet
ofwaterprovidedeachyearbytheStateWaterProject
Allofthesetakentogetherwillvastlyincreasethe
amountofsurfacewateravailabletothemosquitofor
breeding

Eveniftheconventionalsprayswouldremaineffec
tiveitisobviousthatthecostofcontrolinsofavorable
anenvironmentmaybecomeastronomicalButthe
proliferationofthebreedinggroundsisonlypartof
theproblemfacedbythemosquitocontrolpeopleand
itiscertainlyillunderstoodbythetaxpayerThe
geneticagilityofthemosquitorendersconventional
insecticidesincreasinglyineffectiveanditisinthis
areathatresearchmustmakeitsgreatestcontribution

Anothercomplicatingfactorispublicsupportof
thecontinuedexistenceofamosquitoabatement
districtwhenithasoperatedeffectivelyhasdonea
goodjobandhastemporarilyeliminatedthemosquito
problemButapublicalreadyhardpressedfornew
taxeswithmoreandmoreplacestoputthetaxdollar
mayquestiontheneedforthecontinuedexistenceof
alocalagencyoncethereasonforitsformationseem
inglyhasbeeneliminatedItseemscleartomethat
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publicawarenessoftheimperativeneedforresearch
isanessentialfactorinthefurtheranceofthisAsso
ciationsprimaryinterest

Somethingelseisclearwhileweareallagreedas
tothenecessityofresearchtosolvethegeneticriddles
andtopreventfutureepidemicsofmalariaandother
diseaseswemustrealizethatshorttermyearbyyear
fundingisnotthewaytooperatearesearchprogram
holdingsuchfarreachingconsequencesThepublic
insistsongettingthebestpossibleuseofitstaxdollar
anditisimperativethattheresearchprogramsbe
carriedonoveraperiodofyearssothatworthwhile
resultswillbeseen

Insummarywecansaythatyourswillprobably
beanuphillgrindinthiseffortforadditionalfunds
dueprimarilytotwofactorstheexpandingnumber
ofinterestscompetingforlimitedstateresourcesand
theapathyofarapidlyexpandingpopulationAnother
factorwhichmaybeahindranceisthepossibleeffect
ofreapportionmentastheruralagriculturalareasare
morethinlyrepresentedintheLegislatureTheprob
lemsoftheurbancommunitieswheremosquitocontrol
maynotbeasseriousaproblemmayreceivemore
attentionandpossiblymoreoftheresourcesofthe
stateIcanonlyconcludebysuggestingthatIam
fullyawareoftheprofoundproblemthatyouare
confrontedwithandoffertoyoumysupportasone
memberoftheStateLegislatureasweproceedin
yourobjectiveinthefuture

GORDONHWINTONJR

AssemblymanThirtyfirstDistrict

MercedCounty

Iwouldliketotalktoyoutodayinalittledifferent
tenorthaneitherSenatorGrunskyorAssemblyman
Venemanandonadifferentideaalthoughitisagain
onfinances

AswelegislatorsmeetinSacramentoparticularly
whenweconsiderthebudgetweseemanyorganiza
tionsrepresentingpublicentitieswithregularand
paidstaffsandlobbyistswhoappearbeforeusThey
appearbeforeustorepresentthethinkingofthepublic
entitiestheyrepresentandtoprotectthatthinkingor
atleasttogiveusthebenefitoftheirknowledgeand
experienceInthe10yearsthatIhavebeeninthe
Assemblywehavehadproblemsalmosteveryyearon
thebudgetconcerningmosquitoabatementdistricts
Ihaveappearedbeforelegislativecommitteesonwhich
Idonotservewithmosquitoabatementdistrictsand
membersfrommydistricttoexplaintolegislativecom
mitteeswhyparticularitemswerenecessarywhywe
shouldcontinuethemIhavealsoappearedbefore
committeesonotherlegislationwhichwouldhaveI
thinkharmedmosquitoabatementdistrictsintheir
work

AsIhavesaidorganizationsthatrepresentpublic
entitieshavefulltimepaidstaffswhichrepresent
themThemosquitoabatementdistrictswithCMCA
havenosuchstaffTheirrepresentationmustbedone
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onavoluntarybasisanditseemstomethatthiscan
beharmfultoyourorganization

WhenIfirstbecameacquaintedwithmosquito
abatementdistrictswehadstatesubventionsIremem

berMercedCountyMosquitoAbatementDistricthad
40000peryearfromthestatetoassistitWehad
otheradvantageswhichhavebeenslowlychipped
awayinthebudgetIcanthinkofthecontinuingfight
thatyouhaveinLakeCountytocontinuegnatre
searchasoneoftheareasofoperationformosquito
abatementdistrictsItseemsthatinalmosteveryses
sionthereisanattempttoremovethefundsforgnat
researchfromthebudgetWealsohaveotherprob
lemswithresearchfunds

Itismostdifficultforanorganizationwherethe
entirestructureisvoluntarytomarshalitsforcesand
reallypresentaunitedfronttotheLegislatureinfur
theranceofitsaimsIthinkitisusuallydifficultforan
organizationwhichoperatesentirelythroughavolun
tarystafftofunctionquicklyandefficiently

InNovember1964November3tobeexacttheday
aftergeneralelectionIflewdowntoOklahomaCity
torepresenttheMercedCountyMosquitoAbatement
DistrictTheFederalAviationAdministrationhadde

velopedproposedregulationsregardingtheuseof
insecticidesfromairTheregulationsofcoursecould
nothavetouchedspraybygroundvehiclesbutthey
wouldhaveregulatedmosquitoabatementdistrictsas
wellasotheraerialapplicators commercialInour
opinionafterreadingtheproposedregulationsofthe
FAAitwouldhaveputmosquitoabatementdistricts
outofbusinessinsofarasaerialsprayisconcerned
IflewdownwithmembersoftheBoardtoappear
beforetheFAAhearingattheirheadquartersinOkla
homaCityWeweretheonlymosquitoabatementdis
trictanywhereintheUSthatappearedandwewere
theonlyagencyinterestedinpublichealththatap
pearedWewerethankfulthattheCaliforniaState
DepartmentofAgriculturehadarepresentativethere
Hewasrepresentingpeopleinterestedinhealthprob
lemsbuthewastheretopointouttheregulationsthat
wehadinCaliforniathatregulatedbothaerialand
groundsprayssothattheregulationswereequitable
betweenthetwomethodsofcontrolHoweverIthink
itwaslargelyduetoourappearancethatwhenthe
FAAregulationscameouttheyineffectexempted
publichealthorganizationsmosquitoabatementdis
trictsfromtheregulationsenactedwhichapplyto
commercialapplicators

Oneofthethingsthatbotheredusbrieflywasthe
givingofnoticetoeverybodyintheareabeforewe
sprayanoticewhichwouldhavebeenimpossiblefor
ustogivebecauseasyouknowwhenyoudiscover
apasturewhichhasjustbeenirrigatedandthereisa
possibilityofitsbreedingmosquitoesyoucantwait
threedaysBythattimetheadultshaveemergedand
areflyingaroundOtherregulationssuchasthiswhich
hadbeenproposedwouldhaveeliminatedanyprac
ticaluseofaerialspraybymosquitocontroldistricts
Idontknowhowmanyotherdistrictsknewabout

thathearingWepickeditupbychanceinacommer
cialsprayapplicatorsmagazineItseemstomethat
forinformationsuchasthisthereshouldbesomecen
tralstaffminimalbutatleastastafftodisseminate

informationthroughoutthestatetotheinterestedpeo



pleinthisorganizationItisofvitalimportancetoall
thepeopleinvolvedinmosquitocontrolworkinCali
forniathatthisorganizationtrytocomeupwitha
budgetthatwouldaffordthemthefinanceswithwhich
tosetupaminimumstaffthatwouldworkfulltimeto
coordinatetheeffortsinlegislativerepresentationand
coordinatetheeffortsindisseminationofinformation
Thisstaffalsomightwellcoordinateeffortsinresearch

ThisisgoingtocostnoquestionaboutitButlook
attheLeagueofCaliforniaCitiesandthefundwhich
theCitiesputintothatorganizationtosupporttheir
statewideofficeLookattheCaliforniaSupervisors
Associationandyoucangorightdownthelistofthe
manyotherpublicentitiesthatdomaintainsuchliaison
officesInmyopinionitwouldbewellworthwhile
forthisorganizationtoexploreseriouslythemeansby
whichthiscouldbeaccomplishedIthinkitwouldbe
tothepublicsbenefitbecauseveryoftenthepublic
sinceitisnotplaguedbymosquitoesasitwassome
30yearsagotendstoforgetthenecessityandthe
needformosquitocontrol

Itseemstomethatthroughastatewideorganization
suchasthisyoucouldprotectthepublicinterestby
seeingthattheuseoffundsandthedisseminationof
informationarecarriedoutonanefficientandeffective
basiswhichwouldbetothebenefitofallthepublic
thatisgoingtobeaffectedbymosquitoesandthe
problemstheycauseifaneffectiveprogramofmos
quitocontrolisnotcarriedon

THEPASTPRESENTAND

FUTUREOFMOSQUITORESEARCH
INTHEUNIVERSITYOFCALIFORNIA

MAURICELPETERSON

UniversityofCaliforniaBerkeley

DivisionofAgriculturalScience

ThebestsummaryofpastresearchbytheUniversity
onmosquitocontrolwasreportedtoyourAssociation
byformerChancellorStanleyBFreebornalmostex
actly15yearsagoIwillreviewhisreportbriefly

Thefirstworkonmosquitoeswasbegunabout1903
byProfCWWoodworthanentomologistwhobe
cameinterestedinsaltmarshmosquitoproblemsat
SanRafaelThefollowingyearHJQuayleanassist
antinentomologywasdetailedbyProfWoodworth
toworkwiththeBurlingameImprovementClubto
deviseaplanforthecontrolofmosquitoesontheSan
FranciscopeninsulafromSouthSanFranciscotoSan
MateoInthefollowingyearhedevelopedaprogram
ofdrainingleveeingandoilingandin1906hepub
lishedexperimentstationbulletin178onmosquito
control

ProfWilliamBHermscametotheDivisionof
Entomologyin1908Freebornreportedthathisen
thusiasmandhisdriveforaccomplishmentwere
transmittedtohiscolleaguesandhisstudentsovera
periodof40yearsFreebornnodoubtspokewith
someauthorityashewasoneofProfHermsjunior
colleaguesatthattimeThroughouttheyearsandup

throughWorldWarIImuchoftheeffortwasdi
rectedtowardmalariacontrolandresearchonequine
encephalitisBoththeseprogramswereverysuccess
ful

Freebornin1926publishedonthetaxonomyand
ecologyofCaliforniamosquitoesTimepermitslittle
morethanthementionofthenamesofUsingerDoug
lasBohartBaileyReevesFurmanasamongthose
whoovertheyearshavemadesubstantialcontribu
tionstowardssolvingmosquitocontrolproblems

Atthepresenttimethereareabout25activeex
perimentstationprojectswhichinonewayoranother
relatetomosquitoproblemsProjectsdealingwithin
sectresistancetochemicalstaxonomymorphology
andecologyarerelatedtomosquitoesandtheircon
trolalthoughsomeareaimedatagriculturalinsect
pestsingeneralSomeprojectsareprimarilyorsolely
concernedwithmosquitoesDrBaileyatDavisfor
exampleisworkingontheecologyofthemosquitoes
ofricefieldsconcerningwhichheisreportingelse
whereinthisConference

OtherprojectsincludeDrJudsonsworkonthe
physiologyofhatchingofmosquitoeggsDrMcClel
landsstudiesonmosquitogeneticsProfAkessons
workonapplicationmethodsforchemicalcontrol
DrMullasandDrMetcalfsstudiesonbetterinsecti
cidesDrBaysresearchonbiologicalcontroland
DrAndersonsandDrWeinmannsstudiesonthe
relationshipandsignificanceofmosquitoesandother
insectsattackingdeerandotherwildlifeMostof
thesescientistsarereportingelsewhereatthisCon
ference

Isupposethequestionmightverywellbeasked
Whyaftersome60yearsofdoingresearchonmos
quitoeshaventtheproblemsbeensolved Ithink

thereareavarietyofanswerstothequestion
FirstIshouldsaythatmanymanyproblemshave

beenansweredjustaswehaveansweredmanyprob
lemsinmedicalandinengineeringresearchButwe
stillhavemanymedicalproblemsandengineering
problemstosolveAlsoasinthesefieldsthenature
oftheproblemschangeswithchangesinpublicex
pectationsdemandsandhumanpopulationsMalaria
forexamplewasonceaverygreatprobleminCali
forniabutnowisextremelyrarePeopletodayare
unwillingtoacceptthediscomfitureofmosquitoes
whichinthepasttheyconsideredtobeunavoidable
Alsomorepeoplearemovingintothevalleysand
suburbanareaswheremosquitoesmaybemorepreva
lentIncreasingusesofwaterforriceproductionand
othertypesofirrigatedagriculturerecreationand
industryhavefavoredtheenvironmentformosquito
productionChemicalswhichonceprovidedgoodcon
trolarenolongereffectivebecauseofbuiltupinsect
resistanceFurtherthecontinuedpollutionofthe
environmentwithrepeatedandheavierapplications
ofchemicalsisincreasinglyunacceptableAlsoasI
havereviewedthe1965reportoftheCaliforniaState
WaterProjectwithits13billiondollarpricetagI
haveconcludedthatplanningfortheperipheralprob
lemssuchasmosquitocontrolwhichthisgigantic
projectwillcreatehasfallenfarshortoftheneed

In1962theStateSenateFinanceCommitteedirect
edtheUniversityofCaliforniaandtheStateDeptof
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PublicHealthtostudythefeasibilityoftheUniversity
assumingtheresearchresponsibilityformosquitocon
trolAjointreportwhichresultedfromthisdirective
attemptedtoclarifytherespectiverolesofthesetwo
publicsupportedstateagenciesTherewasappointed
ajointcommitteeoftheUniversityandtheStateDept
ofPublicHealthtocoordinatethisresearchandithas
beenworkingveryeffectively

Fromthattime1962tothepresentthisjointcom
mitteehasbeenactivehasmetregularlyhasreviewed
theentireresearchactivityofbothagenciesandcon
tinuestomeetregularlyTheprojectsinexistence
andtheprojectproposalsbytheUniversityhavebeen
modifiedinresponsetosuggestionsbythePublic
Healthrepresentatives

Twoyearsagoinresponsetorepeatedrequestsby
trusteesandofficialsofmosquitoabatementdistricts
thattheUniversityenlargetheprogramofresearch
onmosquitocontrolIorganizedastudygroupto
makeadetailedandthoroughanalysisofourresearch
effortsandadditionalneedstocopewiththisgrowing
problemThegroupdidaverythoroughjob infact

ithasremainedasanactiveplanninggroupuptothe
presenttimeThelatestsummaryofitsplanshave
beenmadeavailabletothemosquitoabatementdis
trictstotheUniversitybudgetofficialsandtothe
StateDepartmentofFinanceThissummarycopies
ofwhichareavailableisbackedupbyaseriesof
detailedprojectsallofwhichhavebeenreviewedand
endorsedbythejointcommitteereferredtoearlier

Theexpandedresearchprogramwasscheduledto
getintooperationoverathreeyearperiodFinal
annualcostisestimatedat300000fortheUniversity
DivisionofAgriculturalSciencesandabout60000
fortheschoolofPublicHealthTheUniversityap
provedmyinitialbudgetrequestfor100000ayear
agobutitwasnotincludedintheGovernorsbudget
ThisyearIrepeatedtheinitialrequestandaddedstep
2makingatotalbudgetrequestof200000
Iwouldbelessthancompletelycandidwithyouif

Ididnotsaythatwearehesitanttocommitsucha
largeproportionofourincreasedbudgetaryneedsof
theDivisionofAgriculturalSciencestothecontrolof
mosquitoesOurprimaryobligationistocommercial
agricultureandIrecognizethelimitationsofthestate
treasuryOtherimportantagriculturalprojectshave
beenheldinabeyanceordelayedinourbudgetre
questtomakeaplaceforthisresearchAlsoImust
callattentiontotheplainfactthatthisisnotstrictly
speakinganagriculturalproblemalthoughIadmit
thatagriculturehascontributedsubstantiallytoits
creationAlsointheinterestofbeingcompletelycan
didImusttellyouthatiftheincreasedbudgetary
needsformosquitoresearcharenotincludedthisyear
Idonotbelieveitwillbepossibleformetoconvince
theUniversityPresidentandtheBoardofRegents
thatIshouldsubmitthemagaininthethirdyear

Iwouldliketoturnmyattentionnowtotheactual
plansandproposalswehavemadetowardsolutionof
themosquitoproblemIwouldpredictthattheresults
ofthisplannedresearchwouldbeexpectedtoreduce
substantiallythetaxbillofapproximately7million
dollarsspentformosquitocontrolforthepresentdis
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trictsIhavenowayofpredictingwhattheimpactof
theCaliforniaWaterPlanandotherprogramswill
haveonmosquitocontrolproblemsinnewareaswhich
willcomeunderirrigationortheinfluxofmanynew
peopleIcanonlyassumethatnewproblemsinnew
areaswillarise

Therearesixmajorlinesofinterlockingeffortpro
posedinourresearchandextensionprogramThey
areasfollows

1Mosquitocontrolinwaterimpoundedareas
2Thedevelopmentofsaferandmoreusefulchem

icalsandapplicationtechniques
3Fundamentalsofbehaviorandbiologythatmay

leadtocontrol

4Biologicalcontrol
5Mosquitocontrolandwildlife
6Extensioneducationinmosquitosuppression

Iwillcommentbrieflyonourplansintheseareas
andwillindicatesomeofthenewprojectstobeunder
takenifwearepermittedtoexpandourprograms

Manywaterimpoundmentswhichinearlieryears
wereasourceofmosquitoeshavebeendrainedMost
ofthoseremainingarelakesreservoirsduckponds
waterfowlmanagementareaslogpondsricefields
etcwhichcannotbedrainedForsuchareasthe
solutionmustbesoughtthroughbiologicalandecolo
gicalfactorswhichcouldleadtocontrolManagement
ofwaterlevelsthetypesofvegetationandbiological
controlaresomeofthepossibilities

DrBaileyhasproposedtoconcentrateonthecon
trolofspeciesofmosquitoesprevalentinricefields
lookingintosuchfactorsasthemaximumlethaltemp
eraturesfortheadultsinsummerandwinteraswell
asthemaximumandminimumwatertemperaturesfor
thelarvaeHewillalsostudylightrequirementsplant
associationsandflightpatternsAllofthisisaimedat
findingtheweaklinkinthebiologicalchainwhich
mightbefurtherweakenedthroughmanagementso
thatreproductivecapacityisreduced

OnthesesamelinesDrMullaatRiversideproposes
abroadapproachtotheuseofchemicalandphysical
factorswhichwillretardkillorsterilizetheinsect
duringoneormorestagesinthelifecycleHehas
alreadymadeprogresswiththeuseoffilmforming
chemicalsrelatedtodetergentswhichapparentlykill
mosquitoesbyphysicalratherthanchemicalmethod
Ifthisworkshebelievesthatmosquitoeswillbeun
abletodevelopresistanceastheyhavetootherchem
icalsHewillpresentmoreinformationonthiselse
whereintheConferenceprogram

DrHallinbiologicalcontrolatRiversidepro
posesextensiveexplorationsintotheuseofentomoge
nousmicroorganismsToputthatintermsIunder
standthisissimplytofindsomemosquitodiseases
whichwilleitherkillthemosquitoesormakethem
sickenoughsothattheyareunabletoreproduceSub
sequentlyitissimplyamatteroffindingawayto
culturethediseaseorganismsandstarttheepidemics
attheappropriatetimeDrBayalsoatRiversidewill
belookingintothenaturalenemiesofmosquitoes
otherthandiseasesandfindingwaysofincreasing



theireffectivenessApparentlylittleisknownabout
thevarietyofaquaticandotheranimalswhich may
feeduponorcompetewithmosquitoesHewillbe
tellingyouabouttheannualfisheselsewhereinthe
ConferenceprogramDrHuffakerinbiologicalcon
trolatBerkeleyenvisionssimilarpossibilitiesofex
ploitingspeciesparasiticorpredatoryonmosquitoes
andmanipulatingtheenvironmentinawaywhichis
conducivetotheirefficiency

DrMcClellandatDavisalsoproposesabiological
approachbutfromanentirelydifferentdirection
geneticsSomeknowledgeofhereditymightnotonly
giveuscluestotherapidnaturalselectionofmos
quitoesresistanttoinsecticidesbutmightalsoindi
catethepossibilityofusinglethalorharmfulgenes
releasedinthepopulationasacontrolsystemHe
cautionsusaboutoveroptimisminthisareahow
ever

Someworkisbeingdonenowinalloftheseareas
butthescopeislimitedtothetimeandfundsthatare
currentlyavailableCertainlyoneofthehardfactsof
lifethatwefaceisthatwemustalwaysdealwith
prioritiesoftimeandprioritiesoffundsIsupposeit
ispossibletoreachapointofdiminishingreturnson
theinvestmentinresearchbutwehaveneverhadan
opportunitytotestthistheoryInthisfieldofmos
quitocontrolresearchwearefarbelowanefficient
levelofresearchinvestment

NowIwouldliketodiscussextensioneducationas

ameansofmosquitocontrolIbelieveweallrecog
nizethatresearchaloneanswersnoproblemswhat
soeverItisonlywhenthisinformationisputinto
usableformandmadeavailabletothosemostcon
cernedthatresearchdiscoveriescanbemadeuseful

Therearetwocardinalprinciplesthatwehavefol
lowedinourextensioneducationprograminCali
fornia thesehaveproventhemselvestousoverthe
yearsThefirstisthatextensioneducationshouldbe
directedalmostentirelyinthosefieldsinwhichfresh
newusableinformationisbeingcreatedOldinfor
mationisaboutasattractiveasstalefishNewinfor

mationontheotherhandisstimulatingandpro
vocative

Thesecondprinciplethatwehavefollowedisthat
thejobofextensiongoeswellbeyondthestrictly
teachingfunctiontothatofproblemsolvingaswell
Inmanycasesthismeansthatnewdiscoveriesofa
basicorfundamentalnaturearefurtherdevelopedand
madeusefulbyadaptingthemtolocalsituations
DirectorAlcornoftheAgriculturalExtensionService
hasrepeatedlystatedthatahighproportionofthe
questionswhicharebroughttothelocalextensionof
ficesarethoseforwhichtherearenoreadilyavailable
answersThepublicrecognizesthisbuttheyexpect
thatwewillfindanswersTheproblemsmightbe
solvedlocallytheymightrequireacombinationof
localandcampuseffortfortheirsolutionOneway
oranotherwewillattemptandusuallyaresuccessful
infindinganswers

Inthecaseofmosquitoesthescopeoftheextension
programwillbecommensuratewiththeresearchpro
gramTheprograminextensionwillbeconductedin
coordinationwithresearchpersonnelintheexperi

mentstationwiththeextensionservicesinthefields
ofanimalhusbandryagronomyeconomicsentomol
theireffectivenessApparentlylittleisknownabout
thevarietyofaquaticandotheranimalswhichmay
ogyirrigationdrainageparasitologyrangeweed
controlandwildlifeWorkemphasisatpresentison
sourcereductionandstressesmanagementofwater
onirrigatedpasturesricefieldscottonandinfact
alltheirrigatedagriculturewhichprovidesbreeding
placesformosquitoes

Ihaveestablishedacommitteeinagriculturalex
tensionwhichamongitsresponsibilitieswillwork
cooperativelywiththeBureauofVectorControlthe
StateDepartmentofFishandGametheCalifornia
MosquitoControlAssociationandtheStateDepart
mentofAgriculturetohelpguidetheprogramem
phasisanddirectionofworkeffortTheagricultural
extensionprogramwillnotreplaceorinterferewith
programsofmosquitoabatementdistrictsortheBu
reauofVectorControlexceptasitssuccessincertain
areasmightrequireprogramadjustmentsRatherit
isourintentionthattheagriculturalextensionpro
gramwillcomplementexistingprogramsbyworking
towardsamodificationofcropproductionpractices

Timedoesnotpermitgoingintodetailsoftheex
tionprogramHoweverIllonlymentionthatwewill
attempttodemonstratetofarmersthevalueofmos
quitocontrolandthatcertainmodificationsinpro
ductionpracticeswillbothimproveproductionand
controlmosquitoesWeintendtousetrainingcon
ferencesbothforourownpeopleandotherspublica
tionsvisualaidsdemonstrationtoursandanyorall
possibleproductivemethodsofmakingCaliforniaa
healthierandmorepleasantstateinwhichtolive
AsasingleexampleofaninteragencyeffortIcite
thejointpublicationbyAgriculturalExtensionthe
DeltaMosquitoAbatementDistrictandtheSouthern
CaliforniaEdisonCompanyOneoftherealjoysof
Universityworkisthatwearefreetoworkwithany
oneandeveryonewhocanfurthertheaimsofmaking
thisabetterstateandwealwaysdothis

OneremainingpointwhichIwishtoclarifyisthat
ifthefundsfortheresearcheffortareapprovedthey
willbekeptasanidentifiablebudgetitemwith
annualallocationstothemostcriticalresearchareas
andprojectsTheprojectswillbethosewhichhave
beenreviewedandrecommendedtomebytheJoint
UniversityStateDepartmentofPublicHealthRe
searchCommitteeIfforexamplefundsallocatedto
acriticalprobleminoneareaordepartmenthavemet
theirobjectivestheywillbewithdrawnandassigned
tonewproblemareasinotherplacesInthiswaythe
oftenquotedcriticismthattheUniversityspriorities
aredifferentfromthoseoforfromtheneedsexpressed
by theBureauofVectorControlwillhavebeen
greatlytemperedthroughtheprocessofjointcritical
review

Welookforwardtoworkingcloselywithyouin
theyearsaheadinthesolutionofthecriticalprob
lemsofmosquitocontrolIfullyexpecttherewillbe
greatstridesmadewithinafewyearswhichwill
radicallychangeandimproveoureffectivenessin
mosquitocontrol
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Mychallengetodayappearstobethatofestablish
ingprogramresponsibilityconsistentwithfiscalrespon
sibilityTheStateDepartmentofPublicHealthhasfor
manyyearsbeenactiveinprovidingmosquitocontrol
consultationandtechnicalguidanceinsupportofCali
forniamosquitocontrolandiskeenlyconcernedwith
thedestinyoftheprogramfacedbyallofyouResearch
isonlyapartbutaveryvitalpartofthisprogram

AsSenatorGrunskyhasmentionedtheCalifornia
mosquitocontrolprogramhasexperiencedameteoric
riseinthepasttwodecadesintermsofagenciesarea
coveredanddollarsexpendedWhyhavethesein
creasesoccurredBecauseofabundantwaterthelife
bloodofCaliforniabeingusedandabusedbyour
communitiesindustriesfarmersconservationistsand
recreationistsandeventuallyabandonedtobecome
sourcesofmosquitoesDiversifiedwateruseisachar
acteristicofourrapidlydevelopingstateOurmosquito
controlprogrammustbecorrespondinglydynamic

Everydayitisestimatedthat1500newpeopleenter
Californiaandthatapproximately600birthsoccurin
excessofthedeathsThisistranslatableintoanad
ditional200gallonwaterneedpernewpersonperday
imposeduponthelikedailyrequirementforthestates
almost19millionpopulationTheprospectisthat
between40and50millionpeoplewilloccupythisstate
earlyinthe21stcenturyThisdomesticwateruse
howeverisinsignificantcomparedwiththetotalwater
needsofagricultureandindustryWhenthefuture
outlookforwaterusageandtheresultantmosquito
potentialarecontemplateditbecomesurgentlyevi
dentthatamosquitopreventiveprogrammustbe
prominentinourplansIamsurethatthoseofyou
whorepresentlocaloperationalpublichealthagencies
recognizethefiscalandprogramobligationtoprevent
thisominousmosquitoproblemfromdevelopingIfit
isallowedtohappencontrolwillbeverydifficultto
accomplish

GoingbackintohistoryandtheroleoftheDepart
mentofPublicHealthinmosquitocontrolourprede
cessorsparticipatedunthefirstmeetingofyourasso
ciationin1930MrEAReinkeformerChiefBureau
ofSanitaryEngineeringservedasSecretaryTreasurer
ofthisAssociationformanyyearsduringtheearlydays
oftheAssociationThustheDepartmenthasbeen
activeinseekingnewandmoreeffectivewaysofsup
pressingmosquitoesaccentuatingthepreventiveap
proachforover35yearsRecentlyIcompleteda
quarterofacenturyofmosquitocontrolservicewithin
theStateDepartmentofPublicHealthLookingback
ontheCaliforniamosquitoproblemstowhichIwas
introducedin1940myrecollectionsarethattheywere
thenblissfullysimpleOurcontroltechnologyincluded
fourbasictoolsdieseloiltheshovelwhetherme
chanicalorhandGambusiaaffinisandweedcontrol

primarilybyphysicalmeansIfthesesublimecon

ditionshadcontinuedtheneedforresearchtodayin
thisfieldwouldbeinconsequential

UponmyreturntoCaliforniaafterWorldWarII
howeverachangingscenewithsomethingnewcalled
populationpressurewasalreadyuponusAstate
subsidyprogramtolocalmosquitocontrolagencies
wasintheblueprintstageThiswasdesignedtore
ducethethreatofintroducedmosquitobornediseases
throughanincreasedstatewidemosquitosuppression
effort

ItisworthyofmentionthattodayPfalciparum
malariainsomepartsoftheworldcannotbeeffectively
treatedowingtodrugresistanceAnophelesfreeborni
ourprincipalmalariavectorisnowprobablytwiceas
abundantaswhenmalariawasamajordiseaseprob
leminCaliforniaIjustcheckedthiswithDrStanley
BaileytoseethatIwasntguiltyofanexaggeration
Fromthevectorstandpointthemalariapotentialis
probablymanytimesgreaterthanitwas50yearsago
anditcouldbecomeevengreaterparticularlyifwe
becomemoredeeplyinvolvedinAsiaorifweare
obligedtoincreasethequotaonriceproductionin
California

In1952Californiahadanencephalitisepidemic
whichnoneofuswhowereheretoexperienceitwill
everforgetViewedintermsofthemostapparent
causativefactorsprecipitationandsnowpackwere
approximately200ofnormalthatyearandanabun
dantCulextarsalispopulationhadbeenabletosurvive
arathermildwinterThepotentialforthishappening
againisjustasgreatintheeventtheseandotherre
quiredconditionsoccuragainDrWilliamCReeves
oftheUniversityofCaliforniaSchoolofPublicHealth
whoisprominentlyidentifiedinCaliforniamosquito
researchhasbeenamostsignificantforceinexploring
thenaturalhistoryandecologyoftheviralencepha
litidesHisresearchprojectbeganin1943andallthe
intricateaspectsofthisdiseasecomplexhaveproven
mostdifficulttodecipherasabasisforobtainingeffec
tivecontrolAtthisstageweareobligedtodealwith
thisproblembyextensiveandcarefullytimeduseof
insecticidesEvenherewehavebeenconfrontedwith
aperpetualdilemmawhatinsecticidesInthisregard
IamdelightedtolearnofDrMullasrevelationand
thepossibilitythatanothergroupofinsecticidesmay
carryusalittlelongerIfthesematerialspossesschar
acteristicswhichprecludemosquitoresistanceitwill
bethefirstsuchinstanceinalongdiscouragingperiod
ofinsecticideuse

Returningtothematterofresearchin1950withthe
firstevidencesoffailureofDDTandtheotherchlori
natedhydrocarboninsecticidesyourAssociationre
questedthataproportionofthestatesubsidybe
appliedtoorganizedresearchontheecologyand
controlofmosquitoesApproximately25000wasear
markedforthispurposeandtheTurlockMosquito
AbatementDistrictbecamethesettingforthefirst
cooperativeCaliforniamosquitocontrolresearchac
tivityAfteracoupleofyearsatTurlockinorderto
servethestatewideinterestmoreeffectivelytheCali
forniaMosquitoControlAssociationaskedtheBureau
ofVectorControltoaccepttheresponsibilityformos
quitocontrolresearchThisweagreedtodolocating
afieldstationinFresnocontrivedoutofwarassets
structuresandconsiderablehardworkOvertheyears



sincethattimethisprogramhastothelimitedextent
ofavailablefundsmadesoundprogressinresearching
theecologyandrelatedfacetsofCaliforniamosquitoes
asthebasisfordevelopingalternatecontroltechnolo
giesinthemid1950sthereoccurredwhatmaybe
viewedinretrospectasaperiodofcomplacencyabout
mosquitoesAlmostimmediatelyafterthemanifesta
tionofresistancetochlorinatedhydrocarboninsecti
cidesorganophosphorusmaterialsmalathionparathi
onandsubsequentlyfenthioncametotherescueBut
onceagainwearereelingundertheimpactofresist
ancethistimetotheorganophosphatesIfanew
insecticidalapproachcanbedevelopedintimeto
carryusalittlelongerthiswillbeastrokeofgood
fortuneHoweverthisisnotfulfillingourresponsibility
fororganizinganenvironmentmostsuitedtohuman
livingwhichwasthemessageMrSteadsoughtto
makeindelibleyesterdayTheproblemwefacetoday
andintheimmediatefutureisthatofdetermininghow
wecansuccessfullyemergefromthispollutionofour
atmosphereourlandandourwaterThischallenge
confrontseveryoneoftheagenciesinthisAssociation
aswellasagreatmanyotherorganizationssharing
theseresponsibilitiesthroughoutthisstate

Overtheyearstherehasbeensomeuncertaintyex
pressedconcerningtheDepartmentsroleinmosquito
controlresearchAsearlyas1955inordertoputthese
concernstorestourDirectoraskedforbothadminis
trativeandtechnicalreviewsoftheBureauofVector

ControlAreviewteamwasorganizedTheManage
mentAnalysisDivisionoftheDepartmentofFinance
sentitsrepresentativeaMrDaleHannerandtheUS
PublicHealthServicesentanengineerMrJohnHen
dersonaformerprofessorofsanitaryengineeringat
ColumbiaUniversityandabiologistDrMelvinGood
windirectorofthePhoenixlaboratoryoftheUSPHS
CommunicableDiseaseCenterThesepeoplemadea
verycarefulandthoroughassessmentofourprogram
andrenderedareportcommendingtheBureaufor
havingvisionindealingwiththewaterproblemsof
thestatethroughthedevelopmentofahighlyproduc
tivepreventionorientedmosquitocontrolresearch
program

TheLegislatureinthemid1950simposedacon
ditionthatatleast25000ofthefundsavailablefor
subventionbeutilizedbyourDepartmentformosquito
controlresearchThisamountwasincreasedto43000
in1959andin1961whentheCaliforniaMosquito
ControlAssociationdeterminedthattheremaining
statesubventionfundscouldbebetteremployedin
researcharequestwasmadethatsuchactionbetaken
Theneteffectwastheeliminationofoperationalfunds
fromthestatebudgetwiththeremainingsubvention
dividedinto101000formosquitosurveillanceand
90000formosquitocontrolresearchSubsequentde
velopmentsin1963sawthe101000deletedandin
1965theDepartmentwasinstructedbytheLegislature
attheendoftheconferencesessiontodiscontinueall
mosquitocontrolresearchactivityandtocontractwith
theUniversityofCaliforniaforanynecessaryresearch
Wehavecompliedwiththisdirective

In1962theSenateFinanceCommitteeinstructed

theDepartmentandtheUniversitytoestablishajoint
committeeforthepurposeofmosquitocontrolresearch
coordinationThischargehasbeencarriedoutina

highlyeffectivemannerInpursuingthisCommittee
assignmenttheUniversitysresearchrepresentatives
DrxteevesDrBohartDrRaySmithandDrCarman
havemetninetimesinallsincethenwithourAssist

antDirectorDrPulleyDrClarkofourDivisionof
ResearchMrFrankSteadChiefoftheDivisionof
EnvironmentalSanitationandmyselfThiscommittee
hasfulfilledaresponsibleprogramandfiscalservice
notonlytotheLegislaturebuttotheCaliforniaMos
quitoControlAssociationandthetwoprincipalsin
thisdiscussiontheUniversityofCaliforniaandthe
DepartmentofPublicHealth

IwouldfollowthisbystatingthatIamastrong
advocateofacomplementaryUniversityofCalifornia
andStateDepartmentofPublicHealthresearcheffort
whichIbelieveisneededtoachieveourrespective
objectivesIstronglyendorseaUniversityofCalifornia
researchprogramandIbelieveequallyintheresearch
programconductedbytheDepartmentwhichyour
AssociationhasfollowedcloselyinrecentyearsThe
BureauofVectorControlsincetheissuanceofthe
1965legislativedictumhasbeenobligedtooperate
underverydifficultcircumstancesTheresponsiveness
oftheSchoolofPublicHealthoftheUniversityof
Californiaincontractingtheresearchfundswithsup
portoftheJointCommitteeandthecontinuationof
theprograminthepatternconductedbytheDepart
menthavebeenmostreassuringHoweverthematter
ispresentlyinlimboIamsuretheUniversityofCali
forniaappreciatesthispresentsituationasdoesthe
DepartmentThetaskbeforeusisatremendousone
difficultofaccomplishmentevenifallthefundspro
posedbyyourAssociationaremadeavailableThe
Departmentsupportsifitisdeterminedfiscallypos
sibletheentirebudgetrequestmadebytheUniversity
ofCaliforniaforsupplementalfundsWealsobelieve
thatacleardefinitionofmosquitocontrolresearch
responsibilitybytheDepartmenthasbeenenunciated
bythePresidentoftheUniversityofCaliforniaand
theDirectoroftheStateDepartmentofPublicHealth
WiththeguidanceofthejointCommitteethispolicy
statementassuresthatthebestinterestsofthestate

willbeservedonameaningfulandwelldefinedpart
nershipbasisItshouldalsobepointedoutthatthe
Departmentischargedwithresponsibilityforthe
extensionoftechnologicalinformationtothe50local
mosquitoabatementdistrictsplusallofthelocalhealth
departmentsinCaliforniaOurpredicamentisthat
withoutaresearchrolewewouldbeworkingina
vacuumIbelievetheunderlyingconceptoftheUni
versityAgriculturalExperimentStationandtheAgri
culturalExtensionServiceistobemutuallyreinforcing
TheSchoolofPublicHealthhasneverbeenendowed
withstatefundsformosquitocontrolresearchyet
mosquitocontrolisapublichealthproblemTheen
cephalitisresearchprogramoftheSchoolofPublic
Healthislargelyfundedbyoutsidegrantsandwe
haveheardominousmentionheretodaythatthe
presentlevelofgrantsmaynotcontinueinthefuture

ToillustratehowcomplexthismatterisIhavebeen
askedwhyeachoftheagenciesresponsibleforwater
developmentdistributionandusecannotacceptindi
vidualresponsibilityforpreventingandcontrolling
mosquitoesInanswerconsiderjustonegenusof
mosquitoAedesandseehowimpracticalthissug
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gestionisStartingwiththecoastalAedesdorsalisa
saltmarshmosquitotheoreticallythediverseconser
vationinterestsoughttobeabletosuppressthispar
ticularmosquitowhichcanfly20milesormoreif
uncontrolledRegrettablytheseinterestsarestilldis
cussingamongthemselveswhatconditionsaremost
advantageousforthepreservationofwaterfowland
fishirrespectiveofmosquitosuppressionAlittlefur
therinlandweencounterAedessierrensisthetreehole
mosquitoaveryimportantsuburbanpestwhichalso
extendstothe9000footelevationinthemountains
CouldtheforestservicedealwiththisproblemNext
considertheriverbottomlandsinCaliforniaIsit

feasibletoexpectthewaterprojectsandreclamation
agenciestohandleallthebottomlandproblemsfrom
whichAedesvexansalsowithanextensiveflightrange
originatesThentoagricultureandAedesnigromacu
listhescourgeintheinlandvalleyswhichifuncon
trolledcouldmaketheentireCentralValleyuninhab
itablenottomentionitssevereimpactuponlivestock
Shouldagriculturalagenciespursuethisprobleminto
ourcitiesNextreturntothemountainsandconsider
themorethanadozenAedesspeciesthatoriginatein
thesnowmeltCouldvariousrecreationalagenciesor
theUSForestServicehandletheseproblemsAs
youcanreadilyseetheseareproblemsthatcross
almosteveryboundaryofinterestinCaliforniaOne
agencymusthavetheresponsibilityforcoordinating
thisprogramtoassurethatthetotaleffortisconducted
forthebestinterestoftheentirestateTheDepartment
ofPublicHealthhavingnovestedinterestexceptthe
wellbeingofpeopleisuniquelyequippedtoserve
thisfunctioninsupportoflocalmosquitoabatement
agencies

SowhatisinstoreforthefutureTheBureauof

VectorControldevelopedaresearchproposalwhichin
myjudgmentdovetailswiththeproposalspreparedby
theUniversitysDivisionofAgricultureSciencesand
SchoolofPublicHealthOurresearchproposalseeks
maximumcollaborationandcooperationtowardre
solvingtheotherwiseunmetneedsinthisfieldThis
proposalwouldemphasizeourroleintheareasof
mosquitosurveillance thedevelopmentofimproved
monitoringsystemsbothforimmatureandadultmos
quitoes mosquitosourcereduction throughcase
historystudiestoobtaincorrelatabledatafromsource
reductionprojectsandfieldtestinganddemonstrat
inganypromisingcontroltechnologydevelopedby
theUniversityofCaliforniatheUSDAtheUSPHS
theWorldHealthOrganizationandotherresearch
agenciesThegreatmisfortuneatthemomentisthe
dictumfromtheLegislatureunderwhichwearenow
apparentlyobligedtooperate theDepartment
ofPublicHealthshalldiscontinueallmosquitocontrol
researchactivityTheDepartmentfeelsthatitis
equippedforanappliedresearchroleinmosquito
controlworkingunderpurviewoftheJointCommittee
toundertakeeithercollaborativelyorindependently
certainspecifichighpriorityworkthatmayextend
beyondtherangeofresourcesorinterestsoftheUni
versityAresearchincreaseof200000oreven
300000fortheUniversitywillprovideonlyamod
erateamountofadditionaleffortwhenviewedinthe

faceofthetasktobeperformedItisevidentthatthe
Departmentmustbeidentifiedinresearchrelatingto

thevectorbornediseasesthatIhavementioned
encephalitisandmalaria sinceitischargedwith
responsibilityforconductinginvestigationsintothe
causeofdiseasesThusitisevidentthatconflicting
interpretationsmayexistinfulfillingtheselegislative
assignments

InclosingIcanonlyreassureyouthattheDepart
mentofPublicHealthispreparedtoperformwith
dedicationwhattheLegislatureassignsustodoI
believehoweverthatyoucanallunderstandsome
thingofourpresentpredicamentTakenliterallywe
aredirectedtodiscontinueanyoriginalstaffwork
orappliedresearchonmosquitoesthemostimportant
groupofvectorsforwhichwehaveresponsibility
Beingacutelyawareofthefinesustainedsupport
thatyourorganizationhasgivenourresearchprogram
overtheyearsIamimpelledtomakethiscandidand
forthrightstatementItisourhopealongwiththat
alreadyexpressedbytheCMCAthatlogicwillpre
vailinthismatterandthatwewillbegivenarenewed
chartertoconductthemosteffectivepossibleprogram
intheinterestofmosquitocontrolinCalifornia

ADDRESS

HARRISEHOGAN

PrincipalLegislativeAnalyst
CaliforniaLegislature

TheLegislativeAnalystsOfficehashadadirect
concernwiththestatesparticipationinmosquito
controlprogramssince1947whentheLegislature
enactedChapter55oftheHealthandSafetyCode
andprovideda400000subventiontosupportlocal
programsAnnuallysincethattimethebudgethas
containedsupportofseveralkindsofmosquitocontrol
programsandwehaveannuallyconsideredtheprob
lemsassociatedwiththeprovisionofsuchstatesup
portWhenwehavedeemeditappropriatewehave
madespecificrecommendationstotheLegislaturewith
regardtothismatterTheyhavenotfollowedour
adviceineveryinstancehoweverinrecentyearsand
mostspecificallyasregardsthelevelofsupportand
theassignmentofresponsibilityforproducingresearch
resultstheyhavetendedtorecognizethevalidityof
thepositionswehavetaken

Ithasseemedselfevidenttousatalltimesthat
researchwasanecessarycomponentofanyeffective
mosquitoandgnatcontrolprogramSoundlyconceived
anddirectedbasicresearchcounledwiththepractical
applicationofresearchresultsinthefieldbytheex
periencedstaffsofthelocaldistrictswouldcertainly
appeartobethebestattackwhichcanbemounted
uponourcommonenemythemosquitoThenecessity
forresearchaspartofthatattackwasamplydemon
stratedwhenitbecameevidentthattheenemywas
capableofdevelopingCountermeasuresandofbe
comingimmunetotheinsecticideswhichhavebeen
ourprincipalweaponssystemsincethiswarbegan
Andincidentallytheseinsecticidesarethemselves
theproductsofresearch



Ourdifficultywithresearchinthisareahasbeen
withthefactthatithasbeensoorganizedastobe
separatedfromthemainstreamofstatesupportedre
searchactivitywithinthestateWehaveconsistently
recommendedthatresearchinthisfieldbecarriedout

withintheextensiveresearchcapabilityoftheUni
versityWehavemadethisrecommendationinthe
interestsofmaximizingtheeffectoftheresearchand
havenotentertainedanythoughtofminimizingthe
needforresearchorofhandicappingorinhibitingthe
abilityofyoupeopleinthefrontlinesinyourfight
tocontrolthispest

Atthesametimeourresponsibilitytothelegisla
tureandtothetaqpayerrequiresustobeconscious
atalltimesoftherelativeneedsofthenumerous

problemareasofstategovernmentItisnecessaryto
thinkintermsofcostbenefitratiosandtoevaluate

alternativestoexistingcoursesofaction
Inthiscontextwehavesupportedourrecommenda

tionsthatmosquitocontrolresearchbecenteredinthe
Universityresearchcomplexonthebasisthatfirst
thelikelihoodofincreasedbenefitsfromthesamere

searcheffortcouldbeenhancedbyaccessingdirectly
thebroadscopeofbasicresearchinallareaswhich
characterizestheUniversityofCaliforniaSecondly
theUniversityiscapableofrespondingdirectlytothe
needsoflocalentitiesandhasdemonstratedthiscapa
bilityinitsagriculturalresearchrelationshiptothe
StateDepartmentofAgricultureandtotheagricultural
industryofthestateforover30yearsThirdlytherole
oftheUniversityitselfasaneducationalinstitutionis
enhancedbyincorporatingthisareaofresearchintoits
teachingandresearchprogramsFourthlytheState
DepartmentofPublicHealthisnotorganizedprimarily
toconductresearchandthedualroleofresearchac
tivityandconcernwithdaytodayoperatingproblems
inthefieldofpublichealthcanresultinneitherac
tivitybeingasefficientasitmightotherwisebe

InthecurrentyeartheLegislaturehasdirectedthat
theUniversityconductthepreexistingresearchactivi
tiesinthemosquitocontrolfieldThishasbeenaccom
plishedbydirectingtheDepartmentofPublicHealth
tocontractwiththeUniversityforthoseresearchac
tivitieswhichitformerlycarriedoutdirectlyFrom
thepointifviewofcontinuationofresponsiveresearch
activitiesrelatedtoyourproblemsIdonotbelieve
thatthereisanyevidencethatyouroperationshave
sufferedanydetrimentbythischange

Asyouareallawarethereisaproposalbythe
Universitytoenlargethesphereofitsresearchactivity
inthisfieldThisproposalwasdevelopedbytheUni
versityindirectresponsetoyourexpressionsofneed
formoreresearchandincooperationwiththerespon
sibleofficialsofyourorganizationIunderstandthat
thisproposalhasbeenreceivingconsiderationinrecent
weeksintheregularcourseofthedevelopmentofthe
budgetfor196667TheGovernorwillpresentthat
budgettotheLegislatureforconsiderationatthe
sessionstartingnextweekOurrolewillbeasusual
toadvisetheLegislatureconcerningthedetailsofthe
variouspartsofthebudgetandIcanassureyouthat
yourresearchproposalwillnotbeoverlookedifit
iscontainedinthebudgetIcananddoassureyou
thatinallmattersaffectingyourinterestswewill

makeeveryefforttobeconsistentwiththeprinciples
Ihaveoutlinedandtothebestofourabilitysupport
yourcontinuingeffortsonbehalfofthehealthand
comfortofthepeopleofCalifornia

ADDRESS

LOWELLRGANO

AssistantChiefBudgetAnalyst
CaliforniaStateDepartmentofFinance

SixdaysfromtodaytheLegislaturewillmeetin
Sacramentotoconsiderthebudgetproposalofthe
GovernorWehavebeenworkingsinceearlylastfall
intryingtobringtogetherinsomecohesivemanner
thevariousprogrampresentationswhichtheadminis
trativeandoperatingagencieswishtosubmitfor
considerationbytheLegislature

Thebudgetproposalinitsfullcontextrepresentsa
plantoachievecertaingoalsthattheAdministration
believesaredesirableItisasystemofplannedex
pendituresIknowallofyougentlemenastrustees
ofyourrespectiveorganizationsprobablyhavehad
considerableexperiencewithbadgetsthatarerequired
foryourownoperationssoIfeelitneedlesstobelabor
thispoint

Thelegislativesessiontoconsiderthebudgetas
submittedprovidesthepeoplethroughtheirelected
representativesapublicforumtoreviewprograms
representedbytheplannedexpendituresthatIre
ferredtobeforeThelegislatorsthustakeanimportant
roletogetherwiththeadministrationindetermining
whattheprogramstructureofstategovernmentwill
beInallhonestytheprogramdeterminationsinthe
finalanalysisareactuallytheresponsibilityofthe
legislativearmTheadministrationmerelyactsinthe
capacityofrecommendingforlegislativeconsideration
thedirectionthatthestatesstructurewilltake

Iwasaskedearlyinthismonthorperhapsitwas
inthelatterpartofDecembertojustbrieflygoover
someofthemannersinwhichthestatebudgetisput
togetherwhataresomeofthebudgetconceptsthat
weareconcernedwithThisisadifficulttopicto
presenttoagroupsuchasyourswithoutsoundinglike
Iampresentingacourseinelementarypublicadmin
istrationTheconceptsthatIhadintendedtooutline
inratheranunspectacularfashionIbelievehavebeen
coveredinmanyrespectsbyMrVenemanscomments
inrelationtotheabilityoftheLegislatureandthe
administrationtocopewithratherunendingdemands
uponthepublicdollarwhentheresourcestomeetthe
demandofthemselveswerelimitedThebudgetas
ImentionedbeforeisacomprehensivePlanofopera
tionItmustofnecessitycoveraspecifiedperiodof
timeitmustbeexpressedinfinancialtermsandit
mustbebasedonclearlydefinedpolicyobjectives
thatareresponsivetochangingattitudesbothsocial
andpolitical

Thebudgetdocumentandyouwhohaveseenitwill
realizeitisquitealargetomerepresentsacomprehen
siverevenueandresourceplanoftheadministration
forconsiderationbytheLegislatureThebudgetasit
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isfinallyenactedthroughboththebudgetdocument
anditsimplementationsourcethebudgetstatuterep
resentsthelegalbasefortheexpenditureofthefunds
outlinedinthebudgetThedocumentrepresentsa
frameworkoffiscalaccountabilitythebudgetprovides
ameansofsystematicreexaminationoftheinternal
operationsofgovernmentfromthestandpointofboth
efficiencyandeconomyandthroughthebudgetbill
thereisputtotheadministrationabasisforthedele
gationbytheLegislatureofcertainoperatingaswell
asfinancialauthorityandresponsibility

Someofthebudgeobjectivesthatwemustoutline
arethatthedocumentasitstandsrepresentsameans
ofexecutivecontrolandcoordinationItprovidesa
meansbywhichtheadministrationcancomplywith
legislativeintentandattainaproperbalanceamong
programsStartingwiththeseforegoingconceptsthere
followsalongdevelopmentperiodinwhichthebudget
isputtogetherbytheadministrationFrommypoint
ofviewasastaffrepresentativeoftheexecutivebranch
ofthegovernmentbudgetdevelopmentisnotastatic
thingAdministrativelyweareconcernedwiththe
196566fiscalyearThatisinmydaytodayworkI
amnowconcernedwiththedaytodayoperationsof
thebudgetthatwaspassedbytheLegislaturethispast
JuneButwecontinuouslyarelookingbackwardfor
historicalreferencetoseehowthebudgetprograms
haveactuallyaccompli9hedtheirpurposeandweare
lookingforward510yearstodevelopalogicwhich
mightsuggestaplanofactionfortheadministration
Suchaplanofactionbecomesthebudgetforultimate
communicationtothelegislativebranch

Thedecisionsthatmustbemadeinbringingto
getherthebudgetdocumentwhichwillgobeforethe
LegislaturenextMondayorbyConstitutionwithin
thefirstthreedaysofthebudgetsessionrepresent
decisionsconcerningbothresourcesandexpenditures
IamsurethatMrVenemanhasalreadyalludedto
thegapwhichwouldappeartobeexistingbetween
theresourcesavailabletofulfillallthebudgetaryneeds
ofthestateandthemanymanyprogramproposals
thatwehavehadTheexecutivearmofgovernment
mustmakeadeterminationofneedswhichtheybelieve
areappropriateforrecommendationtothelegislative
branchInmanycasestheymustpreparealternative
plansthatwillfurtherpolicyobjectiveTheymust
allocatethestatesresourcesamongcompetingpro
gramsanditisatthispointthatweprobablyreach
thegreatestimpactuponyourownparticularareasof
interestAsyouwellknowandithasbeenpointedout
therearemanyconflictingdemandsforfunds

Theexecutionofthebudgetdocumenttheninvolves
decisionsbothbyexecutivebranchandbythelegis
lativebranchItprovidesameansbywhichthegovern
mentcanthencopewithmanymanyemergencies
Iwilltryandpassoversomeofmypreparedremarks
intheinterestoftime

Theallusionhasalreadybeenmadetotherespon
sibilitiespeoplesuchasMrPetershaveintryingto
effectuateaprogramwithinthestructuresplacedby
thelegislativebranchofgovernmentHealsoun
doubtedlyhasmanyinstanceswhereweasstaffpeople
onthebudgetstaffhavecausedhimsomeconcern
Ihaventhadachancetocomparenoteswithhim
justnow
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Sometimesabudgetrepresentativefeelsthatheis
somesortofanogrewhenhegoesoutintoanoper
atingagencybecauseherepresentsthosepeoplein
Sacramentowhodidntletthemdowhattheywanted
todoWebecomeinasenseasortofwhippingboy
fortheseprogramsThequestionswhichweattempt
toresolvehoweverarequestionsweraisetoprovide
uswithabetterunderstandingoftheprogramdirection
thatthedepartmentswishtoaccomplishWemusttry
tointerrelatetheprogramdirectionwiththeneeds
atleastourunderstandingoftheneedsofstategov
ernmentInthiswaywecanpresentacohesivestate
menttoouradministrativeleadersandtheyinturn
canpassonthoseselectedprogramsthattheyfeelthe
Legislatureshouldconsider

OfconcerntothisAssociationishowallofthis

relatestomosquitocontrolandresearchas1pointed
outinitiallyInoneconceptthebudgetrepresentsa
plantoachievecertaingoalsadministrativeobjectives

throughasystemofplannedexpendituresThedefi
nitionofgoalswillcomefromanumberofsources
Itrepresentsasynthesisapublicexpressionofneeds
anexpressionbyassociationssuchasyoursandit
willcomefromdepartmentalprogramexpertisesuch
aspresentedbyDrPetersonandMrPetersThe
budgetstaffwillfunctionasaninterpreterofpro
gramsOurphilosophyonmosquitocontrolwhich
1wasaskedtocommentupononmosquitocontroland
researchwasconsiderablypersuadedbythequality
anddemonstratedvalidityoftheinformationwhichis
presentedinsupportofaproposalObviouslyhow
everifweconsiderourtotalresponsibilitywemust
relateourconceptsoftheplaceofmosquitoresearch
totheplaceofseveralhundredsorperhapsthousands
ofotherproposalsTheproblemasyouwellknow
islimitedresourcesandunlimiteddemands

SoIseemtobecomingbacktothissametheme
Thisdiscussionhassidesteppedthequestionwhich
wasputtomeseveralweeksagobutIreallydont
knowthatIcangiveadirectanswerThequestion
waswhatisthephilosophyoftheDepartmentof
Financeinregardtomosquitocontrolandresearch
AsastaffspecialistIhaveahighregardforthevalue
ofresearchindeterminingalogicuponwhichacourse
ofadministrativeactionmaybedeterminedIhaveno
reasontodoubtthatthedepartmentalphilosophyis
differentcollectivelythanmyphilosophyindividually
AsImentionedbeforetheLegislaturewillconvene
onMondayFebruary7Thediscussionofthestatus
ofresearchintheforthcomingbudgetisnotmynormal
roleuntilthisbudgethasbeenpresentedtotheLegis
laturebytheAdministrationIknowyouunderstand
thatitismybosssprerogativetomakehispresentation
ofthebudgetbutIwouldliketotakethisopportunity
toindicatetoyouthatthediscussionsthathavebeen
heldherealreadythismorningareofvaluetome
becausethisgivesmeachancetobetterunderstand
whatproblemsyoulooktoasbeingofoverriding
concernandIcanthengainaperspectivethatIcould
notpossiblygainsittinginSacramento

Wearestillputtingthefinaltouchesonthebudget
andourstaffhasbeenworkinglonghourstomeetthe
constitutionaldeadlineWedowanttotaketime
howevertounderstandyourproblemsfornotonly
nowbutalsoforsubsequentyears



RESEARCHINPROGRESSINUTAHIN1965

ONMOSQUITOESANDMOSQUITOCONTROL

DoxMREES

UniversityofUtahSaltLake

ResearchinUtahonmosquitoesandmosquitocon

trolhasbeeninfluencedandgreatlyassistedbythe
researchworkinthisfieldconductedinCaliforniaand

elsewhereintheworldwheresuchworkisinprogress
Thisismadepossiblebymeetingssuchasthiswhich
delegationsfromUtahhavebeenattendingsincenear
thebeginningoftheCalifirniaMosquitoControlAsso
ciationandthroughthepublishedproceedingsofthe
programspresentedinthesemeetings

Itisobviousthatsomeoftheinformationobtained

concerningmosquitoesandmosquitocontrolinCali
forniaandinotherpartsoftheworldisnotequally
applicableinUtahWethereforehavefounditnot
onlynecessarybuteconomicallyessentialtoencourage
researchinthisfieldinordertoadaptknowninforma
tiontolocalconditionsInsodoingthesearchfor
additionalinformationinthisfieldhasbeenstimulated

anddevelopedinUtah
Inadditiontotheroutinemosquitocontrolactivities

conductedinthetenorganizedmosquitoabatement
districtsinUtahthereissomeresearchworkbeing
conductedespeciallyinthelargerdistrictsaspartof
thecontrolactivitiesThistypeofworkisanessential
partofeffectivemosquitocontroloperationsInad
ditiontherewereatleasttwentyspecificproblems
consideredinUtahin1965byvariousinvestigatorsin
theuniversitiesmosquitoabatementdistrictsandby
otherfederalandlocalagenciesinterestedinthis
program

Thefollowingarethenamesofsomeoftheprincipal
investigatorsofmosquitoesduring1965andtheprob
lemsconsidered

CollettGlenCandDeanMAndersen
HostpreferenceofmosquitoesintheSaltLake
ValleyasdeterminedbyprecipitintestWith
WCReevesPhDandCHTempelisPhD
UniversityofCalifornia

GaufinArdenRPhDandstudents
Residualeffectsofmosquitolarvicidingonthe
aquatichabitat

GebhardtLouisPMDandstudents
Possibleoverwinteringreservoirsandexperimental
epidemiologyofWesternEquineEncephalitis
virus

FOURTHSESSION

CONCURRENT

TUESDAYFEBRUARY1130PM

TECHNICALSESSION

RICHARDFPETERSModerator

GrahamJayEandGlenCCollett
Measurementsofmosquitolarvalpopulationsand
populationdynamicsAstatisticalstudysupported
byanNIHgrant
SurveillanceofWesternEquineEncephalitis
virusinUtah

MonitoringinUtahmosquitoresistancetoor
ganophosphoruslarvicidesSponsoredbyUtah
MosquitoAbatementAssociationandassistedby
DJWomeldorfCaliforniaBureauofVector
Control

NielsenLewisTPhDandDonMReesPhD
andstudents

Taxonomicdistributionalandecologicalstudies
ofthemosquitoesoftheRockyMountainregion

NielsenLewisTPhDandstudents
MountainAedesandtheircontrol

TreeholemosquitoesinUtah
Taxonomyofmosquitopupae
TheCulexcomplexinUtah

ReesDonMPhDRobertKVickeryPhD
andstudents

Comparativestudyofkaryotypesandpatternof
DNAsynthesisinchromosomesofmosquitoes
ThepatternofmeiosisinAedesdorsalisMeigen

ReesDonMPhDandstudents
Mosquitolarvalsuccessionandtheeffectsoflarvi
cidesonthelarvalenvironment

LifehistoryandcontrolofCulexerythrothorax
inUtah

SelectiveovipositionresponseofAedesdorsalis
andAedesnigromaculistosoilsalinities
ParasitesofmosquitolarvaeinUtahandadjacent
states

Predatorsofmosquitolarvaeinthemarshesbor

deringtheGreatSaltLake
Developmentoftechniquesformultipurposeman
agementofreusablewaterbeforeitentersthe
GreatSaltLake

Thisisacooperativeprogramsupportedinpart
byanNIHgrantTheobjectiveistodevelop
watermanagementfacilitiesandpracticesthat
willbeofgreatestmutualbenefittoagriculture
wildliferecreationandmosquitocontrol

AllresearchprojectsonmosquitoesinUtahareco
operativeprogramsTheprincipalinvestigatorsinthese
researchprojectsareencouragedtoobtaintheassist
anceofotherswhoareabletocontributetothesolu
tionoftheproblemsinvolvedAsaresultaveryco
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STANLEYFBAILEYANDDAVIDCBAERG

operativerelationshiphasbeenestablishedamong
thoseengagedinthisworkwhichisreflectedinthe
productivityoftheresearchprogramandtheapplica
tionofthesefindingstomoreeffectivemosquitocon
troloperationsinthemosquitoabatementdistricts

SaltLakeCityandSaltLakeCountymosquito
abatementdistrictsasanexamplehavemaintained
formanyyearsacloserelationshipwiththeUniversity
ofUtahwherebythemanagersofthesedistrictswith
consultantsfromtheuniversitiesandotheragencies
havejointlyinvestigatedmosquitocontrolproblems
withinthesedistricts

Asaresultofthisarrangementanumberofgraduate
studentsattheUniversityofUtahhaveobtainedem
ploymenteachyearwiththesedistrictsThishaspro
videdfieldtrainingandfrequentlyMastersandPhD
thesesproblemsforthestudentsandessentialseasonal
employeesfortheabatementdistrictsTheresults
havebeenmutuallybeneficial

WeplantocontinueinUtahwiththiscooperative
researchworkonmosquitoesandmosquitocontroland
requestyourcontinuedcooperativesupporttothis
program

ECOLOGICALSTUDIESOFCALIFORNIA

ANOPHELINESAPRELIMINARYREPORT

UniversityofCaliforniaDavis

AcomparativestudyoftheecologyofCalifornia
anophelinesofferssomeofthemostinterestingand
challengingofmosquitoproblemsinneedofsolution
FreebornAitkenMarkosLoomisandShermanhave
mademanysignificantfieldobservationsonthisim
portantgroupofinsectsNeverthelessalargeamount
ofresearchyetneedstobeundertakenforabetter
understandingofthefactorsthatlimitthedistribution
fluctuationsanddispersalofthefourspeciesinvolved
namelyAnophelesfranciscanusMcCrackenfreeborni
AitkenoccidentalisDyarandKnabandrunctinennis
SayIn1963webeganastudybothinthefieldand
laboratorytodeterminetherelativeimnortanceof
theseecologicalfactorsWiththeexceptionofthe
dispersalandflightrangestudyoffreeborniwehave
attemptedtoconductlaboratoryexperimentsthat
wouldcomplementthefieldstudyOurworkhasbeen
carriedoninnorthernCaliforniaparticularlywithin
atransectofthestatefromaboutEmigrantGan5340
ftelevationintheSierraNevadaMountainstothe
PacificOceaninMarinCountyForecologicalpur
poseswehavedividedthisareaintofourzones1
Coastal2InteriorCoastal3SacramentoValley
and4WesternslopeoftheSierrasThisreportpre
sentsageneralsummaryoftheworktodatewith
certainhighlightsDetailedpapersonspecificseg
mentsoftheworktogetherwithexperimentaldata
willbepublishedelsewhere

Laboratoryproceduresfordeterminingtheeffectof
temperatureonboththeadultsandimmaturestages
necessitatedmaintainingcoloniesIndevelopingcer
tainnewtechniqueswithinexpensiveequipmentto

insureareliablesupplyofthevariousstageswehave
profitedbythesuggestionsofBoyd1930 Hardman

1947 andBarr1952 Theinitialfieldsurveywas
madetolocaterepresentativesitesinwhichthreeor
hopefullyallfourspeciesoccurredBiologicalsta
tionsthenwereselectedwhichwecouldstudyona

yearroundbasisrecordingthetemperaturepHwater
depthelevationandotherfactorsalongwiththe
seasonalsuccessionandabundanceofthespeciesThe
collectedlarvaewererearedtoadultsinthelaboratory
forpositiveidentificationThesecollectionsextending
throughtwoseasonsaresummarizedinTable1

OnlyonespeciesAnophelesfreebornihasapro
nouncedmigratoryhabitthismosquitodispersesex
tensivelyinthefallandtoalesserextentinthespring
Releaserecaptureexperimentswithmarkedfreeborni
adultshavebeenaseparatestudy

ABUNDANCEANDSEASONALSUCCESSIONOFSPECIES

Thesequenceoftheappearanceofthespeciesof
Anophelesvarieswiththelocalityandelevation

CoastalRegion Wehavecollectedoccidentalis
eitherasadultsorlarvaeeverymonthexceptDecem
berThisspeciesappearstobreedallyearAitken
19391945reachingitsgreatestdensityinlatesum
merorearlyfallThepopulationofpunctipennisisat
apeakinthespringbecomessomewhatdepressedin
thesummerandthenisincreasedslightlyinthefall
Themostwidespreadspeciesthroughoutsummeris
franciscanusThemalariavectorfreeborniisvery
rarealongtheCoastitneverisfoundinnumberswest
oftheSacramentoValleyproperDuring1964and
1965wecollectedanophelinelarvaeat34locations
inthecoastalareaTherearedadultswere948occi

dentalis424punctipennis258franciscanusand15
freeborni

InteriorCoastalRange Inthewarmervalleys
franciscanusisbyfarthemostwidespreadanddomi
nantspecieswhileoccidentalisisabsentAnopheles
freeborniisfoundinsmallnumbersinisolatedlocales
butremainsatalowlevelwhichprobablymakes
successfulswarmingandmatingdifficultAnopheles
punctipennisisfoundallyeartodatenolarvaehave
beencollectedbyusinJanuaryandFebruaryand
reacheshighdensitiesonlyverylocallyHoweveras
oneapproachestheSacramentoValleyienorthwest
ernYoloandsouthwesternColusaCountiesbreeding
sitesbecomemorescatteredanditsrelativeabundance
isgreatlyreducedFallandwinteradultstationcounts
in196364from335to1725ftinwesternColusa
Countytotaledfemales2121freeborni447francis
canusandonepunctipennisAbove1000ftfreeborni
decreasednoticeablyIntheCapayValleyofYolo
County200480ftelevationfromAugust1964to
March1965weeklycollectionsofadultsbothsexes
totaled6185freeborni377franciscanusand57puncti
penruisThesefiguresaremisleadinginthattheydo
notshowtheactualamountofbreedinginthearea
onlythatfreebornimigratesintotheseareasadjacent
totheSacramentoValleyinlargenumbersinthefall
passesthewinterinsuchlocationsandfurtherextends
itselfsomewhatinthespringemergenceflightseek
ingbloodFreeborn1932wellstatedthisphenome
noninthatThisflightinundates areaswellout



ofthenaturalrangeofthespecieswherebreedingis
attemptedbutisecologicallyimpossible

SacramentoValleyAnyseriesofcollectionscanbe
preselectedperhapsunconsciouslybyanexperienced
culicidologistandprejudicedinfavorofaparticular
speciesknowntooccurinanareaEvenwiththispos
sibilityinminditisverydifficulttomakebiased
anophelinelarvalcollectionsintheintensivelyfarmed
SacramentoValleyRicefieldsandtailoffwaterin
ditchesfromirrigatedsugarbeettomatobeanand
alfalfafieldsarethepreferredandmajorsourcesfor
thebreedingoffreeborniwhichisthepredominant
anophelineLarvalcollectionsfromearlyJunethrough
OctoberarealmostalwaysfreeborniThisenviron
mentnolongeranaturaloneisnotcomparableto
thehillsandmountainswhichhavenotbeenaltered

asextensivelybymanAlongthemarginsofthevalley
andwheresomegravellystreambedscontainwater
throughoutthesummerfranciscanusoftenbreedsin
purecultureAlsoinsmallunpollutedpocketsshaded
bywillowsoaksoverhangingorgrassybanksorby
bridgesonthesetributarystreamsparticularlythose
emptyingintothevalleyfromtheeastpunctipennis
canbefoundinsmallnumbers

InthesummerCOtrapshavebeenusedextensively
byusinflightrangestudiesofCulextarsalisCoqin
andaboutricefieldsinthelowerSacramentoValley
During196063in37experimentsthesetrapscaught
475408tarsalis18502Anophelesfreeborniincluding
onefemale3franciscanusandnopunctipennisBail
eyEliasonandHoffmann1965Femaleadultsof
freeborniarenotasreadilyattractedtoCOunless
warmedasaretarsalissothesecomparativetrap
countsarenottrulyindicativeoftherelativeabun
danceofthisanophelineWehavenocomparative
dataontheothertwospeciesLargenumbersoffree
borniofbothsexeshowevercanbecollectedinarti
ficialrestingunitsieredboxesplacedintherice
fieldswhileinfarmbuildingsnearbyveryfewareto
beseenWefeelthatduringmidsummeradultsare
reluctanttodispersefromthecoolermoremoistim
mediatebreedingareaThustheusualsamnling
methodssuchasrestingstationcountsunderbridges
andinmanmadesheltersshowthesocalledsummer
depressionnotedbyFreeborn1932Larvalsam
plinginricechecksontheotherhandMarkos1951

Species

franciscanus
freeborni
occidentalis

punctipennis

Nositeschecked

93

Table1SummaryofAnopheleslarvalcollectionsinnorthernCalifornia
196465

Nosites

eachspecies
occurred

No
collections

49 90 Mar22Nov19

34 71 Mar30Nov19

19 26 Jan28Nov11
57 133 Mar16Dec 3
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andMarkosandSherman1957indicatethatfree
borniwasequallyorslightlymoreabundantthan
tarsalisalthoughitsseasonalpeakoccurredabouta
monthlater

SierraNevadaMountains Atlowerelevations

about200600ftonthewesternslopeoftheSierras
freeborniisthespeciesmostoftenfoundItislocated
chieflyinfarmpondsreservoirsandsunlitgrassy
ditchesFreebornandBohart1951statethatitis
notcollectedabovethediggerpinebeltFrequently
inshallowpondsorsmallPocketsofwateratthe
marginsofstreamscoveredwithalgaefranciscanus
willbenumerousverylocallyInthecoolerwaterand
moreshadedthicketsandcanyonspunctipennisisthe
commonestspeciesHerms1921wrotethatthislat
terspeciesshowsadistinctinclinationtohugthe
SierrafoothillswithsporadicfociIneightadult
stationsfrom268to2640ftelevationcollectedinthe
fallandwinterof196364inYubaandNevadaCoun
ties femalesonly 1811freeborni86punctipennis
andnofranciscanusweretakenAfarmpondand
adjacentdrainditchinNevadaCountyat1400ft
elevationonStateHighway49atWolfCreekwere
sampledforlarvaeallyearHerepunctipenniswas
thedominantspeciesreachingaseasonalpeakinthe
coolerwateroftheditchinJulyfranciscanuswas
secondinabundancewithamaximuminSeptember
inthepondThethirdspeciesfreebornioccidentalis
isabsentmaintaineditspopulationatalowlevel
inbothditchandpondneverhavingadefinitesea
sonalpeakThetotalnumbersoflarvaetaken32
collectionsandrearedtoadultsinthelaboratoryin
1965fromthislocationwerebothsexes1403puncti
pennis518franciscanusand299freeborniPropor
tionatelytheadultsofallspeciestakenatandnear
thebreedingsiteweresurprisinglyfew

AthigherelevationsAnophelesarescarceprobably
theresultofsofewsuitablebreedingnichesinaddition
tocoldwaterseverewintersandafreouentflushing
actionofthestreamsduetothesteelgradientInthe
largermountainmeadowswithgrassypondlikeareas
suchasshownbyearlierlimitedadultcollectionrec
ordsinModocLassenPlumasShastaandSierra
Countiesfreeborniappearstobarelyholditsown
Herms1921andFreeborn1926Ontheeastside

oftheSierrasEugeneShermanunpublishednotes

Seasonal
rangeof Water

collectionsbydate temprangeF

Jan28Dec 3

5498

5596

5791

4697

pH
range

73102

73102

80101

7396

4698 73102
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collectedfreebornithreefemalesinTahoeValleyin
buildingsonOctober171961Chapman1961found
freeborniandfranciscanusinverysmallnumbersin
oldmineshaftsinandnearVirginiaCityNevada
Noinformationisyetavailableonthespecificlarval
breedingsiteswithwatertemperaturepHorplant
associationsintheseareasItwouldappearhowever
thatthewatertemperatureisanimportantfactoras
Freeborn1926notedthatfreeborniadultsin
vadedthewarmvalleysoftheSierrahavinganeaster
lyexposuretotheNevadaplateau

ADULTRESTINGSITES

Thetypesofrestingsitesinwhichadultanophelines
arefoundvarybothinstructureandlocationThere
isalsosomedifferenceintherelativeexposureofthe
sitewhichtheyselectinthesummervswinterAc
cordingtothefieldrecordswehaveobtainedsofar
franciscanusisthemosttolerantofhightemperatures
thisspecieshasbeencollectedcommonlyunderbridges
inthesummeratwhichtimetheafternoontempera
tureattherestingsurfacewasinthe90sSpecifically
thehighesttemperaturewehaverecordedforresting
franciscanusinnatureis97FIncontrastthehighest
naturalrestingsurfacereadingwehaveforfreeborni

bothsexesandpunctipennisis89FNodataisyet
availableonoccidentalisundersummerconditions
Whenconfinedinrestingboxesoutdoorswithwater
availableallmalefreebornidiedintwohoursat100F
and100mortalityofdayoldfemalesoccurredintwo
hoursofexposuretorisingtemperaturesfrom103110

DuringthespringitisdifficulttofindanyAnopheles
adultsinthefallandwinterrestingplacesByearly
summerthenumbershaveincreasedsufficientlyto
enablethecollectortofindfranciscanusreadilyunder
openbridgesandinculvertsnearbreedingareasThis
speciesdoesnotpreferbuildingsAtthistimeonlyan
occasionalindividualofeithersexoffreebornicanbe
seenintheseandsimilarlocationsWehavebeen
bittenbypunctipennisinfullsunlightandshadeat
thebreedinglocationduringthesummerbutobserved
thattheadultsdidnotgointoopenbuildingssheds
andunderbridgesuntilthecoolerweatherinthefall
particularlyafterthefirstrainLoomisandSherman
1959haveshownthatbothlighttrapsandboxunits
attractedverysmallnumbersoffreeborniuntilSep
temberwhentheboxshelterbecamefarsuperiorWe
foundlikeSoroker1953 thatfreeborniwouldreadi
lyenterboxesplacedonricechecksandremainthere
alldayifshadedeventhoughthetemperatureroseto
90FSorokernotedadailysummerpeakofnumbers
insuchunitsaround2DMWehavefoundthatifthe
temperatureandhumiditybecomeunfavorableina
restingsitethisspecieswillcontinuetorelocatesome
timesonlyamatterofinchesuntilamorefavorable
microenvironmentisfoundseealsoGjullinMulhern
andHusbands1963DuringOctoberhoweverwhen
freebornibeginsitsmajordispersalitshabitschange
somewhatWehaveobservedlargenumbersofmales
infarmbuildingsasfarastwomilesfromthenearest
breedingsource

Inthefallallfourspeciesinvaryingdegreesmove
intomanmadeshelterswhichfrequentlyofferlocally
thebestprotectionThespeciesthatreachesthe
greatestnumbersinthesesitesexceptinthecoastal
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areaandabove1000ftisfreebornifollowedby
punctipennisinthefoothillsAnoccasionalspecimen
offranciscanusisfoundinsidebuildingsatthistime
eventhoughitdoesnotprefertobitemanInlate
summerandfallthislatterspeciesinparticularbe
comesquitenumeroustemporarilyunderbridgesover
streamswherebreedinghastakenplaceHoweverby
Novemberitfranciscanuslargelydisappearsand
onlyscatteredindividualsareseeninsuchplacesOn
thewestsideoftheSacramentoValleyitremains
fairlycommonduringthecoldmonthsbutontheeast
sideitcompletelydisappearsfromthecommonlycol
lectedadultwinteringsitesThecoastalspeciesocci
dentalisisseeninsmallnumbersnearlyallyearunder
bridgesInthemostfavorablebreedingareasand
someseasonsonlyahundredormoreadultscanbe
collectedfromvarioussheltersnearthelarvalhabitat

Themostoutstandingadultcollectionmadebyus
wasthefindingofthefourspeciestogetherinasmall
opentoolshedinNapaCountyonOctober281965

Thereforeitcanbeseenthatmoreinformationis
neededparticularlyonsummerrestinghabitsofall
speciesandmorespecificallythewinterhabitsof
franciscanus

TOLERANCEOFADULTAnopheles
TOHIGHTEMPERATURES

Wehaveconductedlaboratoryexperimentstodeter
minetheresistanceoflaboratoryrearedspecimentsto
110FResultsindicatethatthemalesofthefour
speciesareconsiderablylesstolerantofthishigh
temperaturethantheirrespectivefemalesMostfe
malestestedrecoveredfromanexposureperiodof
twominuteslongerdurationthanthemaleswereable
towithstandanaverageofsixminutesforfemalesvs
fourminutesformales

Thereareinterspecificdifferenceinsurvivalaswell
Concerningthemalesfranciscanusisthemosttolerant
requiringlongerthansevenminutesforcompletekill
whereasanintervalofsixminutesissufficientinthere
mainingspeciesComparativedifferencesinendurance
ofemptyfemalesto110Finthelaboratoryisnotgreat
butisprobablycriticalinnatureOffemalestested
franciscanusandpunctipennis nineminutesout
lastthesurvivaloffreeborni eightminutesThe
rangeintoleranceofoccidentalisfemaleshasnotbeen
determinedThebloodedconditioninfreebornidoes
notnoticeablyaffectthesusceptibilitytothishigh
temperature

FACTORSAFFECTINGIMMATURESTAGES

Effectofwatertemperatureonimmaturestages
Fieldcollectionrecordsmadebyusofthewatertem
peratureofbreedingsitesindicatethatlarvaeofall
fourspeciescanwithstandrelativelyhighrangesie
9198F Wehavenotfoundlarvaeinthefieldat
watertemperaturesbelow46 Inthelaboratorysome
generalinformationhasbeenaccumulatedontherate
ofgrowthasfollows

Atawatertemperatureaveraging72Fthelarval
stageindaysisasfollowsfranciscanus1320free
borni1545occidentalis1424punctipennis1119
IncontrastCulextarsalislarvaereachedmaturity
underthesameconditionsin1113daysThemuch



morerapidrateofgrowthofthelatterspeciesmayac
countinpartforthisspeciesdevelopingfasterand
reachingaseasonalpeakamonthbeforeAfreeborni
inricefields Markos1951MarkosandSherman
1957Themeanwatersurfacetemperatureinrice
fieldswasrecordedbyStone1953as68to74Fin
variousfieldsfromAugust11throughSeptember22
1952Earlierintheseasonthericewateriscolder
whilefrequentlyinJulyitismuchwarmerthan70

RobertWashinounpubnotesIftemperaturewere
amajorlimitingfactorandthefieldswereinvadedat
thesametimeinMaybythesetwovectorspecies
tarsaliswouldhaveabouttwiceasmanybroodsas
freeborniduringthegrowingseasonTheCulexspecies
undergoesadiapauseearlywhilefreebornicontinues
toreproduceinSeptemberandOctoberaftertherice
fieldsaredrainedTheselatebroods fromditches

chieflyundoubtedlyaccountforlargenumbersof
localoverwinteringfreeborniadults

Laboratoryexperimentswithawaterbathmain
tainedataconstanttemperatureof42C1076F
haveshownsofarthatoccidentalisismuchlesstolerant

thanfreeborniorpunctipennisseeTable2Ourre
sultsaresimilartothosereportedbyBarr1952at
42Cforfreeborn

Table2 Mortalityoflaboratoryrearedimmature
stagesofAnophelesat42C1076F

Exposuretimesinminutescausing100percentmortality

Eggs Larvalinstars Pupae

freeborni
occidentalis

punctipennis

1st 2nd3rd4th

5 9 7 6

5 4 3

11 7 8

5 7

2

5 7

Lowtemperatureshoweverappeartobemuch
moreimportantthanhightemperaturesinlimitingthe
activityandgrowthoftheimmaturestagesinthispart
ofthestateAnophelespunctipennisistheonlyspecies
foundtodateatatemperaturebelow55andocciden
talishasnotbeencollectedatawatertemperature
higherthan91FTable1

HydrogenionconcentrationofwaterTherangein
pHofpositivelarvalcollectionsmadeinnorthern
CaliforniafromEmigrantGaptotheoceaninMarin
Countyhasbeenfrom73to102Nolarvaewere
foundat66whichwasthemostacidicpondsampled
Althoughpunctipennisnormallyinhabitsstreamfed
poolsinforestedareasnolarvaewerefoundinwater
havingareadinglowerthan73Ontheotherhand
occidentalisacoastalinhabitantwascollectedin
waterrangingfrom80to100Allfourspecieshave
beenraisedsuccessfullyformanymonthsinDavistap
waterhavingapHof80ItappearsthattheCalifornia
Anophelesspeciesaretolerantofamoderatelywide
rangeofalkalinewater

WaterdepthandmovementItisgenerallyconsid
eredthatanophelinelarvaeareinhabitantsofquiet
waterTheportionsofstreamsandpondsthatnearly
alwayshavethecalmestwaterareatthemarginsAlso
itisHerethatthewaterisusuallythemostshallowre

sultinginthemoredensegrowthofemergentplants
whichinturngiveprotectionfrompredatorsOurob
servationshaveshownthatrelativewaterdepthie
2inor3ftisnotimportantifsurfaceprotectionis
offeredbyalgalmatsfloatageordenseclumpsof
erectemergentplantsAnophelesfranciscanuslarvae
arefoundonandwithinalgalmatseventhoughthe
watermaybeactuallyflowingbeneathAmongfloat
ageimmediatelyadjacenttopartiallysubmergedlogs
andinmatsofwatercressinflowingstreamswehave
foundpunctipennisUnlikefranciscanustheformer
speciesmaybefoundinwaterwithnoalgaeTheother
twospeciesfreeborniandoccidentalisareveryrarein
waterhavinganymovementVerycarefulandpro
longeddippinghoweverhasshownthatisolated
larvaeofanophelinescansurviveinthesurfacefilm
amongsmallplantsgrowingonthebanksofswiftly
flowingirrigationcanals

ShadeandPlantAssociationPlantsandtheirdebris
createamicroenvironmentinwhichitispossiblefor
mosquitoestosurvivewhereconditionsareotherwise
unfavorableThetwomostimportantinfluencesthat
plantsseemtohaveonmosquitobreedingareprotec
tionfrompredatorsasubjectwhichwehavenot
investigatedandthecreationofshadewhichwefeel
hasbeenoveremphasizedAitken1945 Markos

1950Freeborn1949andothershavediscussed
shadeinrelationtothelarvalbionomicsWeshould
pointouthoweverthatallfourspeciescanbesuc
cessfullyrearedinthelaboratoryunderconstantlight
whichappearstoindicatethatwhenotherfactorsare
favorableshadeisnotalimitingfactor

Inthefieldshadeisverydifficulttomeasureand
evaluateAtdifferenttimesofdaytheamountofshade
variesatagivenpointandastheseasonprogressesin
aricefieldforexampletheplantsgrowrapidlyand
conditionschangefromnonetonearlyfullshadeina
fewweeksInthisrespectitshouldbenotedthatfree
bornattainsalarvalpeakinthericefieldsinAugust
Markos1950afterthericereachesitsmaximum

densityBytheendofthesummerfranciscanusreaches
aseasonalneakatwhichtimethealgalmatsinthe
directsunareofmaximumsizeinshallowpondsand
streambeds

Duringearlyspringbreedingstartsbeforethewil
lowsoaksalderandothernativetreeshaveleafedout
andbeforemanyannualshavedevelopedInthefall
nearlyallegglayinghasceasedbeforeorbythetime
theleavesareshedItwouldseemthereforethatthe
seasonalcyclesaremorecloselytiedtofactorsother
thanseasonalplantsuccessionandshade

FLIGHTSTUDYOFAnophelesfreeborni

Asmentionedabovefreebornionlyhasdispersal
flightsofanymomentFreeborn19321949consid
eredthefallmigrantbroodtobeadifferentphaseof
thespeciesHereferredtothisphaseasaprehiberna
tionformthatmigratesformanymilesinvadingareas
thathaveharborednomosquitoesthroughoutthesum
merHebelievedthatareas1012milesfromthe

breedingsourceswerereachedduringthefalldisper
salRosenstiel1947separatedthefallpopulation
intoalocalcongregativephaseandadispersionphase
whichwasmoststrikingwithin10milesofthebreed
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ingareaWhilenornarkedspecimenswerereleased
andrecapturedbythislatterworkerhebelievedthe
dispersionintheSacramentoValleyextendedforat
least26miles

Duringthepastthreeseasonswehaveconducted
releaserecaptureexperimentsinthefallwithfield
collectedmarkedfreeborniinColusaYoloandPlacer
countiesThemarkingmaterialsandgeneraltech
niquesofdustingthemosquitoeswerethesameas
previouslyemployedintheCulextarsalisstudyBailey
etal1965Allspecimensthoseobtainedformarking
aswellasthoseintherestingstationswereaspirated

Thefirstexperimentwasconductedin196364near

thericeareawestofWilliamsColusaCountyThe
canyonutilizedwasorientedeasttowestforabout
225milesandopenedintorollinghillsextendingina
northsouthdirectionOnlysevencollectingsitesall
underbridgeswereemployedoveradistanceoften
milesinanScurveonStateHighway20southand
westtotheLakeCountylineAsaresultnorecap
turescouldbemaderadiallyfromthereleasepoints

Twolotsofmarkedmosquitoeswerereleased4000
onOctober14at335ftelevationand1500onNovem
ber26at1016ftelevationDuringthefirstmonthtwo
markedfemaleswererecaptured09miandfour175
miat640ftelevationwestoftheOctoberrelease
pointThesecondreleasewasmadeduringcoldweath
erafterthefallflighthadbeencompletedDuringthe
remainderofthewinteruntoMarch1928marked
femaleswererecapturedatthereleasesiteonlyA
largenumberofmarkedindividualscouldbeseenvis
uallyrestingunderthebridgesservingastherelease
sitesfor33daysThelastmarkedspecimenwascol
lected82daysafterreleaseattheNovembersiteNot
includingmanydustedindividualsseenrestingatthe
releasesitesbymeansofaflashlightatotalof55
markedfemaleswerepositivelyidentifiedinthelab
oratoryusinganultravioletlightormicroscopeto
determinethepresenceoffluorescentormetallicdust
Atotalof2221specirnenswerecollectedattheseven
stationsfromOctober17toMarch19

Fromthisexperimentwelearnedthatthefalldis
persalfromthericefieldsintotheadiacenthilly
woodedareasdidtakeplacebutcouldnotbefol
lowedinsucheastwestorientedcanyonsbecauseof

lackofaccessibilityAlsosufficientgoodrestingand
collectingsiteswereunavailabletogiveanadequate
sampleofthepopulationInadditiontheprevailing
windsinthefallareverystrongfromthenorthand
muchlessseverefromthesouthThesewindscarry
themosquitoesawayfromtheeastwesthighway
whichincludedallthebridgesemployedascollecting
stations

Inthefallof1964releaseexperimentstherefore
weremadeintheCapayValleyofYoloCountya
northsouthorientednarrowvalleyofabout14miin
lengthCollectionsweremadeweeklyfromanaverage
of14siteswhichincludedculvertsbridgesandfarm
buildingsThreereleasesitesunderbridgeswereutil
izedoneateachendofthevalleyandoneaboutin
thecenterTworeleasesweremadeateachsitebe

tweenSeptember22andOctober20whichtotaled
4800mosquitoesBetweenOctober10andNovem
ber24fourrecapturesweremadethreeattherelease
sitesandoneat575mitothesouthOneadditional
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recapturewasmade175misoutheastofitsrelease
pointfourmonthslaterFebruary18duringthe
springdispersalRecapturesfromthesouthernmost
releasesitewherethevalleybecomesreorientedto
theeastwereonlyatthereleasepointCollectionsof
theoverwinteringadults4969totalwereconcluded
onMarch18

Thisvalleyisveryhotanddryinthesummerand
almostentirelydevotedtoalmondgrowingCache
CreekflowsalongtheeasternportionAnopheles
breedinginthisareaisminimalandrestrictedtoiso
latedpocketswherepunctipennrisisfoundandto
manyalgalmatssuportingfranciscanusinshallowpor
tionsofthestreamsgravellymarginLarvaeoffree
borniareextremelyscarceandadultswerenotseenin
thecollectingsitesuntilAugust25withtheexception
ofonespecimencolectedinJulyDuringSeptember
therewastheusualfallinfluxoflargenumbersfree
bornimadeup93to100percentofalladultstaken

Theonlyexplanationpossibleforthisverygreatin
creaseisimmigrationfromtheSacramentoValleyrice
fieldstotheeastandnorthItshouldbenotedthatall

recapturesweretothesouthonlyofthereleasepoints
whichindicatesthataidedbythenorthwindsthisis
theprincipalpathoffalldispersalinthisarea

In196566amoreextensivereleaserecaptureex
perimentwascarriedoutinthericegrowingareafour
mileswestofLincolnPlacerCountywhichiswithout
amosquitoabatementdistrictSixreleasesofwild
dustedAnophelesfreebornitotaling30500oneeach
weekfromSeptember14toOctober19weremadeat
thesamelocationWithinaradiusofapproximately
fivemilesaroundthereleasepoint29keycollection
stationswereestablishedatvariousdistancesWeekly
collectionsofadultsweremadeinthe14mostpro
ductivesitesDuringaperiodof28weeksSeptember
161965toMarch291966thisexperimentwasin
progressatthetimethereportwasgiventotheCon
ferenceonFebruary149stationsinthecountywere
collected14ofwhichweresamplednotlessthanten
timesInall365collectionsweremadetotaling40587
freebornisevenofwhich2males5femaleswere
markedLargenumbersofmalestakeninSeptember
andOctoberL903or11percentofthecatchindi
catedthattheinitialmovementintofallrestingsites
toagreatextentwaslocalNomaleswereobservedor
collectedafterNovember23Themaximumaverage
numberofadultsnerstation 262wasreachedon
November30

Inthefallstrongwindsslightlywestofnorthfre
quentlysweeptheregionItisthegeneralbeliefthat
thesewindsblowlargenumbersoffreeborniintothe
communitiestothesouthofthebreedingareaWe
consideredthisprevailingnorthwindonlyinestab
lishingupwinddownwindandcrosswindquadrants
inanalyzingthecollectiondataRecoveriesweremade
ineachquadrantbutfourofthesevenmarkedspeci
menswerefoundinthedownwindquadrantThelast
recoverywasonJanuary18orthreemonthsafterthe
lastreleaseThemaximumdistancesofrecoveryof
themarkedmosquitoeswereonefemale325minorth
eastofthereleasepointandonemale15miwest

Theruralareainwhichtheexperimentwascon
ductedhasliterallyhundredsofwinterrestingniches
Thelimitationofweeklycollectionsbytheauthorsto



only15to20sitesenabledustorecoverbutasmall
percentageoftheverylargehibernatingwildpopula
tionEachspecimenhadtobesoughtoutandcollected
byhandincomparisonwiththeCObaitingmethod
employedforCulextarsalisHoweverthelongperiod
offivemonthsduringwhichtheoverwinteringadults
normallyliveandmoveaboutgreatlyincreasesthe
oddsinfavorofrecapture

TherecoveryoftwomalesSeptember23andOcto
ber21fromtheestimated450releasedindicatesthat
thissexlikethefemalesdispersesduringtheearlyfall
eventhoughnonesurviveAbluecoloredpowderwas
employedinthefirsttworeleases14500 redforthe

secondtwo9000andagoldcolorinthelasttwo
7000ThefirstrecoveryamaleonSeptember23

wasbluethesecondafemaleonOctober14wasred
andtheremainingfivecapturedOctober21toJanu
ary18weremarkedwithgoldpowderwhichwasused
onOctober12and19Webelievethistrendindicates

eitherthatinthewarmerweatherofSeptemberthere
isahighmortalityorthatthemosquitoesleftthearea
morequickly

CONCLUSIONS

Thenorthwindappearstobeasignificantforcein
thefallprehibernationflightThisfactorwasvery
noticeableinthe1964experiment

Themalesmigratealsoalthoughamuchshorter
distancethanfemales

Ageneralmassmovementtakesplacefromthe
breedingareasinlateSeptemberandearlyOctober
Largenumbersinvadethelowfoothillsandvalleys
adjacenttothericedistricts

Infavoredsitesverygreatnumberscongregate
fromwhichadispersalcontinuesthroughoutOctober

Limitedmovementoffreebornitakesplaceallwin
terInthemajorityofcollectionsitesinthepasttwo
seasonsalladultswereremovedeachweekandyet
thefollowingweekthesesitesagainwereoccupied

Inthefallandwinterof1963and1964wewere

assistedintheflightstudyofAfreebornibyDA
EliasonandBLHoffmanThelaboratorymortality
testsoftheimmaturestagesat110Fandtheresting
sitemortalityobservationsoffreeborniwereconducted
byAGGentile
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POTENTIALINVERTEBRATEPREDATORPREY
RELATIONSHIPSINARICEFIELDHABITAT

YHOKAMAandRKWASHINO
Abstract

StudieswerecarriedoutinaricefieldinColusa
Countytoobtaindataontheseasonaldistributionof
aquaticinsectswhichmayserveasmosquitopredators
Theinsectpopulationwassampledatweeklyintervals
fromJune7throughSeptember201965bymeansof
sixaquaticlighttrapssixclearaquatictrapsanddip
pingatfixedsitesMostoftheinsectssampledreached
theirmaximumabundanceearlyinthesummerthere
aftertheydisappearedoroccurredinmarkedlyre
ducednumbersTwoaquaticHemipteraBelostoma
flumineumandCorisellahoweverattainedasecond
peakofabundancelaterinthesummertherebyen
hancingtheirutilityaspredatorsofmosquitoeswhich
areordinarilyprevalentatthattime

Fromthesamefieldmanyofthecommonaquatic
insectsweretakenaliveandtheirpredationonmosqui
toeswasobservedinaquariaarrangedwithsoiland
plantsselectedtosimulatethefieldenvironmentA
crudeindexofpredatorefficiencywascalculatedon
thebasisofnumberandproportionofmosquitolarvae
killedTheinsectswerealsoobservedinvariouscom

binationstodeterminethecompatibilityofonespecies
withanotherBecauseBelostomaflumineumranked
consistentlyhighinbothseriesoflaboratoryobserva
tionsandhadaseasonalactivitypatternsimilartothat
ofmosquitoesfoundinricefieldsitisbeinginvesti
gatedfurtherasamosquitopredator
1UniersityofCaliforniaStateDepartmentofPublicHealth
MosquitoProjectDavis
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POPULATIONFLUCTUATIONSOFTHREADFIN

SHADCLEARLAKEGNATLARVAEAND
PLANKTONINALAKECOUNTYFARM

POND19611965

SFCooxJRandRLMooRE

LakeCountyMosquitoAbatementDistrict

Asaninitialphase1otheClearLakegnatbiological
controlprogramtheLakeCountyMosquitoAbate
mentDistrictintroducedthethreadfinshadDorosoma
petenenseGuntherintoaLakeCountyCalifornia
farmpondinMay1961Thisintroductionwasde
signedtodetermineihepotentialofthisfishspecies
insuppressingpopulationlevelsofClearLakegnat
larvaeChaoborusastictopusDyarandShannonAl
thoughresultsofthisintroductionfromthestandpoint
ofgnatreductionarcstillinconclusiveenoughdata
havebeengatheredfromthiscontinuingstudytoper
mitsometentativeconclusions

ThethreadfinshadwasintroducedintoCalifornia
watersin1954fromastockobtainedfromTennessee

bytheCaliforniaDepartmentofFishandGameThe
specieswasintroducedtoprovideopenwaterforage
forgamespeciesinwarmwaterimpoundmentsKim
seyHagyandMcCammon1957 Theinitialplanting
wasinLakeHavasuoftheColoradoRiversystemit
hassubsequentlybeenwidelyintroducedthroughout
thestatealthoughithasyettobeofficiallyintroduced
intoClearLake

Interestinthethreadfinshadasapotentialgnat
suppressantdevelopedsoonafteritsintroductioninto
CaliforniaManyofitsbehavioralandbiologicalchar
acteristicsdesirablefromafisheriesstandpointwere
alsodesirablefromthestandpointofgnatcontrol
Cook1965Itremainedtobedeterminedhowever
ifpreypredatororcompetitiverelationshipsexisted
betweenthetwo

Thepondchosenforthisintroductionisownedby
MrDonLampsonaridislocatedsouthofLakeport
about2milesinlandfromClearLakeInorderto

placateconcernexpressedbytheDepartmentofFish
andGamethatthespeciesshouldnotbepermittedto
escapeintothewatershedpriortoanevaluationofits
possibleeffectsupontheexistingClearLakefishery
thepondwaschosenprimarilyfromthestandpointof
securityUntilthewinterof19641965thepondhad
notbeenknowntooverflowasitislocatedinalevel

pastureawayfromanyrunoffditches
Thepondwasoriginallyusedforirrigationbuthas

beenusedfornothingbuthorsedrinkingwatersince
theinceptionofthisstudyItmeasures88x210feet
witha21slopeMaximumdepthatcapacityisabout
20feetalthoughthisisseldomreachedSincethe
waterlevelisdependentuponthegroundwatertable
thepondfluctuateswidelyinsizeanddepthduring
theyear

FromthestandpointofgnatpopulationsLampsons
Pondwasnotthemostdesirableforpurposesofthis

studylarvalnumbersinthePondPriortotheintro
ductionofthefishwererelativelylowcomparedto
otherpondsintheareaThiswasperhapsduetothe
factthatithadbeensprayedwithaheavydoseof
Richfieldlarvicidetheprevioussummer1960 and
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isrelativelyisolatedfromothergnatsourcesNever
thelessitwasfeltthatanygrossresultsoveraperiod
ofsufficienttimecouldberelatedtowhatisknownof
thedevelopmentofgnatpopulationsinsimilarenviron
mentsthroughouttheareaAttemptstodividethe
pondwithapolyethylenebarrierforthepurposeof
establishingacontrolpondprovedfutile

OtherfishspecieshavebeenpresentinLampsons
PondsincetheintroductionoftheshadThesehave

includedbrownbullheadsgreensunfishandhitch
Atnotimehoweverhavetheyattaineddensitiescom
parabletothoseoftheshadTheirinfluenceonthis
studyhasbeenregardedasnegligible

Alsoofinterestfromthisintroductionwastheeffect

theshadmighthaveontheplanktonpopulationssince
thisfishspeciesisregardedasprimarilyaplanktonic
feederClearLakegnatlarvaealsofeedexclusivelyon
thesmallorganismscomprisingthezooplanktonIn
viewofthecompetitivepotentialbetweenthegnat
larvaeandthefishforfooddatawerealsoacquired
onplanktonlevels

METHODSANDPROCEDURES

Bottomsamplesforlateinstargnatlarvaeweretaken
withanEkmandredgeLarvaebroughtupfromthe
bottominthemudwereseivedfreeofthemudand

countedEarlyinstarlarvaeareplanktonicandwere
sampledalongwiththeplanktonbyuseofastandard
planktontowingnet125meshestotheinchThe
planktonsamplesweretakenverticallyfromthebot
tomtothesurfaceandcollectedin30mlvialsThe

sampleswerethencentrifugedataconsistentrateand
thequantityofplanktonexpressedintermsofcctow
Gnatlarvaetakenintheplanktonsamplesdonotcen
trifugedownandwerecountedseparately

Themostdifficultparametertoassessquantitatively
duringthisstudyhasbeentheshadpopulationsSein
inginapondofthissizewithsuchseasonalvariation
insizeanddepthwillnaturallybehighlybiasedunless
itispossibletosampleafairlylargeportionofthe
pondfromtoptobottominordertoobtainaquantita
tiveassessmentoffishdensitiesUnfortunatelysucha
seinewasnotavailableforuseinthiscaseexceptdur
ingperiodsoflowwaterinthelatesummerandfall
Twoseineswereusedtosamplethefishonemeasured
120x6feetandtheother40x8feetBothhadamesh
sizeof34inchNeitherofthesewillreachthebottom
duringmostoftheyear

Althoughaccuratemeasurementsofshadnumbers
havenotbeenobtainedthesamplinghasprovideda
basisfordeterminingrelativenumbersfromoneperiod
tothenextandmostimportanthasprovidedanindi
cationofannualtrendsinpopulationdensityfluctua
tionsResultsexpressedinFig1Areflectthesegeneral
trendsratherthanabsolutenumbers

Frequencyofsamplinghasvariedfromyeartoyear
andhasbeeninfluencedbyvariousuncontrollablecir
cumstancesGenerallyanattempthasbeenmadeto
samplethePond4timesayearalthoughthishas
variedfrom3to7

RESULTS

ResultsofthisstudyfromJune1961throughDe
cember1965aresummarizedinFig1Perhapsthe
mostsignificantresultswereobtainedduring1965
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Figure1APopulationfluctuationtrendsofAthread
finshadBzooplanktonCbenthiclateinstar
chaoboridmidgelarvaeandDplanktonicearly
instarchaoboridmidgelarvaeThreadfinshadexperi
mentalpondLakeCountyCalifornia19611965

whentheshadpopulationwasconsiderablyreduced
duringthefloodsofthewinterof19641965Itwas
duringthisperiodthatLampsonsPondbecamelost
inaseaofwaterthatcoveredmuchofthewholearea
Asthewaterrecededmanydeadshadwerefoundin
thesurroundingpasturesandinnearbyresidents
yardsSeveralseiningstakenduringthespringmonths
of1965failedtorevealasingleshadItwasbelieved
atthattimethattheyhadallmovedoutwiththehigh
waterAsmallresidualpopulationremainedhowever
andalthoughthenumbersincreasedduringthesum
merof1965theynowhereapproachedthenumbersof
thepreviousyearsFig1A

ZooplanktonlevelsareindicatedinFig1BThepre
dominantorganismscomprisingthezooplanktonwere
variouscladoceranscopepodsandrotifersPopulation
levelsofthesesmallorganismstypicallyvaryinnum
bersquiteerraticallyfromoneenvironmenttoanother
andfromoneperiodtothenextComparedtopopula
tionlevelsofzooplanktersinmostenvironmentssimilar
toLampsonsPondthequantitytakenperverticaltow
isquitelowSimilarsamplinginotherpondsinthe
areaindicatestypicallevelstobeintheorderof5
timesashighasencounteredinthestudypond

Ofprimaryconcerninthisstudywastherelation
shipbetweentheshadandchaoboridpopulationsFig
1Cdepictsthelateinstarbenthicpopulationlevelsof
gnatlarvaewhileFig1Dindicatesplanktonicearly
instarpopulationfluctuationsTherelativelylowdens

itiesoftheseorganismsinthepondsincetheinception
ofthisstudyalongwiththeensuingpopulationin
creaseduringthesummerof1965whentheshadnum
berswerelowisapparentfromthefigure

Gnatnumbersalsovaryfrompondtopondinthis
areaGenerallyhoweverthenumbersarefargreater
thanthoseencounteredinLampsonsPondduringthe
3yearsofhighshaddensitiessomepondsinthearea
produceover1000larvaeperdredgeNopondsampled
regularlyduringthisstudyhasshownsuchconsistently
lowgnatnumbersasthestudypond

Phytoplanktonlevelsinthepondfromtheonset
havebeensolowastobeunmeasurablebythemeth
odsemployedWhiletracesofVolvoxSpirogyraand
bluegreenshavebeenobservedalgaebloomswhich
occurwithregularityinmostsimilarenvironments
havenotbeenobserved

CONCLUSIONS

Itwouldbepresumptuousatthistimetoascribea
positivecorrelationbetweenthepopulationfluctua
tionsofthreadfinshadchaoboridgnatlarvaeand
planktoninLampsonsPondNeverthelessresultsand
observationstodateindicatethatacauseandeffect
relationshipmayexistGenerallyduringthe3years
ofhighshaddensitiesbiologicalactivityinthestudy
pondwasverylowcomparedtothebiologicalactivity
insimilarenvironmentsinthisareaThereweretimes
duringthelatesummerwhensamplesextractedfrom
thepondindicatedavirtualabsenceofplanktonor
ganismsandgnatlarvaeStomachanalysesoftheshad
duringtheseperiodsrevealedprimarilydetritusor
perhapsorganicbottommudintheirgutsStomach
contentsatothertimesandfromotherenvironments
whereshadarepresentindicatedapredominanceof
entomostracaChaoboridlarvaehavealsobeenfound
instomachsandlaboratoryobservationsindicatethat
thethreadfinshadwillreadilyfeedongnatlarvae

Iffuturestuchindicatesthatthethreadfinshadis
infactresponsibleforthesuppressionofgnatlarvaein
LampsonsPondbeitbydirectpredationorreduction
inthegnatfoodresourcecaremustbeexercisedin
projectingtheresultstootherenvironmentsNeverthe
lessresultstodateareencouragingPerhapssome
measureofbiologicalcontroloftheClearLakegnat
canbeachievedbytheuseoffish
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TheRhagionidaeisacosmopolitanfamilyofflies
whichaccordingtoOldroyd1964p109

61



standssatthebaseofthestemofevolutionofall
Brachycera Hematophagousmembersofthe
familyhavebeenreportedfromAustraliaEurope
NorthAmericaandSouthAmericaAlthoughPhilippi
reportedDasyommaobscurusPhilippibitinginChile
in1865Symphoromyiawasthefirstgenusinthefamily
tobewidelyrecognizedashematophagous Osten

Sacken1871Aldrich1915RileyandJohannsen
1915ThereisanunconfirmedreportbyHeimand
Leprevost1892ofRhagioscolopaceaLandRstri
gosaMeigbitingmanParamonov1962statedthat
thegenusSpania Spaniopsisinpartcontainshe
matophagousmemberasdoAtrichopsandSuragina
accordingtoDesportes1942andKnab1912re
spectivelyMalloch1932hassuggestedthatthe
genusAustroleptisisprobablyhematophagousonthe
basisofitscloserelationshiptoSpaniopsis

In1867FrauenfelderectedthegenusSymphorom
yiabasedononeEuropeanspeciesAtherixmalaena
MeigenTenyearslaterOstenSacken1877reported
collectingrepresentativesofwhathesuspectedtobe
sixspeciesofthisgenusinnorthernCaliforniaand
commentedonthehematophagoushabitofcertain
femaleSymphoromyiaDuringthenext17yearsWil
liston1886 Bigot1887andCoquillet1894con
tributeddescriptionsof15newspeciesofSymphorom
yiafromNorthAmericaIn1915Aldrichrevisedthe
systematicsoftheNorthAmericanSymphoromyia
addingeightnewspeciestothe14previouslydescribed
speciesthatherecognizedasvalidRecentlyDr
JamesGChillcottoftheCanadaDepartmentofAgri
culturehasundertakenrevisionofthegenusHeis
presentlystudyingmanyofthespecimenscollected
byusduring1964and1965whilestudyingthespecies
associatedwithdeerattheUniversityofCalifornia
HoplandFieldStation

Symphoromyiaisholarcticandgenerallymontane
indistributionLindner1925D39 referringtothe
palaearcticfaunastatedthatthespeciesaregenerally
rareandthattherearesixspeciesfiveofwhichare
foundonlyinEuropeHencedespitethemountainous
terrainoftheOldWorldthegenusSymphoromyiais
notabundantthereinnumberorinspecies

TheNearacticregionhoweverisquiterichin
speciesSeveraloftheNewWorldspeciesaresome
timesveryabundantlocally Aldrich1915Frohne
andWilliams1951ShemanchukandWeintraub1961
Sommerman1962Aldrich1915reported22North
AmericanspeciesallofwhichoccurwestoftheRocky
Mountainsbutonlythreeofwhichrangeeastward
HecreditedCaliforniawith15speciesWirth1954
amendedtheCaliforniatotalto17Preliminaryfind
ingsbyChillcottindicatethatalloftheabovenumbers
fortheWestareconservative personalcommunica
tion1964 CombinedrecordsfromAldrich1915
andWirth1954indicatethatCaliforniahassix
specieslimitedtotheCoastalRangesixspecieslim
itedtotheSierraNevadaandfivespeciessharedby
bothranges

SymphoromyiaatripesBigotwasfirstreportedasa
bloodsuckerbyAldrich1915basedonhisobserva
tionsinWashingtonIn1928EssigreportedSatripes
andSpachucerasbitingmaninElDoradoCounty
CaliforniaAldrichobservedthisspeciesbitingboth
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manandhorsesFrohneandWilliams1951reported
thatdogsarealsoattackedbySatripes

DuringlateJune1965MessrsJohnRPoorbaugh
andWoodbridgeAFosterDivisionofParasitology
UniversityofCaliforniaBerkeleywereattackedby
largenumbersofSymphoromyiawhilecollectingin
sectsinElDoradoCountyCalifornia1965personal
communication DrChillcottidentifiedapartof
theircatchasSatripesandplacedtheremainderin
theSjohnsoniinurbanacomplexOn27June1966
WAFosteralsocollectedmembersofthiscomplex
feedingonhiminLosAngelesCountyFigs13illus
trateamemberoftheSjohnsoniinurbanacomplex
intheactofbitingThereisnopreviouslypublished
recordofbitingbymembersoftheSjohnsoniinur
banacomplex

SymphoromyiakincaidiAldrichaspecieswelldocu
mentedasamanbiter Aldrich1915Frohne1957
and1959FrohneandWilliams1951hasbeenfound
inCaliforniahowevertherearenolocalbitingrecords

DespitetheabundanceofSlimataCoquilletin
certainareasofsouthernCaliforniathisspecieshas
neverbeenreportedtobitemanThelargenumbers
ofSlimataintheCaliforniaInsectSurveycollection
DepartmentofEntomologyandParasitologyUni

versityofCaliforniaBerkeleycoupledwiththeab
senceofbitingrecordsmightsuggestthatbitingoccurs
onlyunderspecialconditionsornotatallYetin
conversationswithcolleaguesintheDepartmentof
EntomologyandParasitologyduringthesummerof
1965twoinstancesofSlimatatakingbloodweredis
closedInbothcasesseriesofspecimenswereasso
ciatedwiththereportsAlthoughchancecouldaccount
forthechronologicalproximityofthesetworecords
wesuggestthatfailuretosolabelspecimenstaken
whenbitingisthereasonthatthisspecieshasnotbeen
recognizedpreviouslyasabiterofmanThenotes
accompanyingthespecimensarereproducedbelow

Loc5miSEJulianSanDiegoCo
June111965

Elev4500

Verypersistentinattackingexposedareasofthe
bodyparticularlytheheadandneckDifficultto
discouragebyswattingreturningtothebody
immediatelyThelargesizeofthefliesmadeit
easytofeelthemlightsothatmostwerepre
ventedfrombitingThebiteswerepainfulre
semblingthesensationproducedbyaneedle
beingpokedintotheskinAlthoughIreceived
severalbitesnoneoftheattackingfliesprobably
succeededinfeedingonmeandIreceivedno
noticeablelumpsoritchingThefliesweremost
numerousnearastandofCeanothusshrubsabout
610feettallThisareawaspartiallyshadedby
tallertreesInthefullsun50100yardsawaythe
fliesweremuchlessabundant

JDOYEN

LocUpperSanJuanCampground
SanJuanCanyon
SantaAnaMtsEl2000
RiversideCoCalif
12VI65Biting
CollectedbyJBurger



Symphoromyiawasbitingfromapproximately
noonuntil3pmwhenIlefttheareaIwalked
alongasmallcreekandwasgenerallyinashaded
areasurroundedbybrushyvegetationandtall
treesTheflieslandedmainlyonmyarmsand
wristsAfewcircledmyheadbutas1waswear
ingahatIwasnotbittenthereAlsoafew
landedontheupperpartofmylegsbutdidnot
trytobitethroughmypantsTheflieswhich
landedonmyarmsappearedveryrestlessand
werequiteeasilydisturbedhoweveroncethey
hadpiercedtheskinandbeguntofeedtheywere
relativelyeasytocaptureIhadnonoticeable
reactionfromthebiteswhichIreceivedalthough
theinitialpiercingwasquitepainfulaboutcom
parabletoChrysopsorasmallTabanus

SymphoromyiapachycerasWillistonhaslongbeen
knowntoattackmanAldrich1915RileyandJohann
sen1915OurstudyoffivespeciesintheSpachy
cerascomplexsuggeststhatthesefliesarestronglyhost
specificfordeerorcloselyrelatedanimalsandthat
onlyasmallportionofapopulationcouldtakeblood
mealsfromman

TheBureauofVectorControlcollectioninBerkeley
containsspecimenstakenwhilebitingmaninAlpine
ElDoradoandContraCostaCountiesKeh1965
personalcommunicationSpecimensoftheSpachy
cerascomplexcollectedwhilebitingmaninSanta
ClaraCountywerereceivedfromthemuseumcollec
tionoftheCountyHealthDepartmentBlairpersonal
communicationFurthermoreoneoftheauthors
JRAhadaspecimenofSpachycerasssengorgeto
repletiononhisarminMendocinoCounty

SymphoromyiasackeniAldrichhasbeenreportedas
abitertwiceThefirstrecordwasbyWirth1954
whodescribedabitethathesufferedinSantaClara

CountyMorerecentlyOldroyd1964mentioneda
personalcommunicationfromProfessorGCVarley
regardinghisbeingattackedbySsackeniinCali
fornia

OurstudiesoftheSymphoromyiaspeciesattacking
deershowedthatlikeSpachycerasSsackenihas
averystrongpreferencefordeerNeverthelessthrough
searchofmuseumcollectionspersonalexperienceand
conversationwehavefoundtenadditionalauthenti
catedcasesofSsackenibitingmanSixofthesecases
arefromourgroupworkingattheUniversityofCali
forniaFieldStationatHoplandinMendocinoCounty
Twocases oneeachfromSantaClaraCountyand
SanLuisObispoCountyresultedinspecimensbeing
senttotheBureauofVectorControlCaliforniaState
DepartmentofPublicHealth

Personalcommunications withspecimensfrom
bothMrJohnGShanafeltJroftheOrangeCounty
MosquitoAbatementDistrictandDrCharlesLHogue
oftheLosAngelesCountyMuseumhavedescribed
attacksbySsackeniinthesouthwesterncornersof
SanBernardinoCounty

Wirth1954wrotethatSfulvipesBigotandS
flavipalpisAdamswilleventuallyprovetobesyn
onymsHealsostatedthatAldrich1915listedS
flavipalpisasabiterIfoneacceptstheproposedsyn
onomyandalsothatSfulvipesisseparatefromS

Fig1AspecimenoftheSjohnsoniinurbana
ningitsinitialprobeTheelevatedposition
istypicaloftheinitialfeedingposition
speciesstudiedbyusatHoplandCalif

complexbegin
oftheabdomen
assumedbyall

Fig2AspecimenoftheSjohnsoniinurbanacomplexabout
engorged

Fig3SamespecimenasinFig2nownearly3aengorged

hirtaJohnson contrarytoAldrichsdecisionthen
sevenspeciesslatofSymphoromyiaindigenousto
Californiaarecurrentlyknowntotakebloodfromman
ieSatripesSfulvipesatleastonememberofthe
SjohnsoniinurbanacomplexSkincaidiSlimata
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SpachycerasssandSsackeniTheSpachyceras
complexhoweverundoubtedlycontainsseveralspecies
whichbiteman

TheseasonaloccurrenceofSymphoromyiaadults
canbeexpectedtovarygreatlyInareaswithmild
wintertemperaturesattacksmightbeanticipatedin
lateMarchwhereasadultsmaynotbefounduntil
JuneorJulyinareaswithseverewintersorlatesprings
AseasonalsuccessionwithintheSpachycerascom
plexbecameapparentwithintensiveinvestigation
Hoy1966Eachunivoltinespecieswasrepresented

byadultsforonlyseventotenweeksAdultSsackeni
arepresentforasimilarperiodinMendocinoCounty

Whenmentionedinentomologytextbooksauthors
haveimpliedthatadultRhagionidaeareprimarily
predatoryonotherinsectsHoweverincontrastto
thevagueandlimitedinformationregardingtheir
predilectionforpredationhematophagybyadultsis
widespreadandwelldocumentedforseveralgenera
ofthisfamily

InmanyareasofthewesternUnitedStatesand
CanadaSymphoromyiaspparelocallyveryabundant
duringcertainyearscausingannoyancetomanlive
stockandgameanimalsThepotentialmedicaland
veterinaryimportanceoftheseflieshoweverisnot
welldeterminedMills1943suggestedthatrhagi
onidsmightserveasvectorsofsuchdiseasesastula
remiaandShemanchukandWeintraub1961noted
therepeatedprobingofindividualfliestakingasingle
mealwhichsuggeststhatthisbehaviorincreasesthe
probabilityofthefliesactingasmechanicalvectors
Tobeconvincedthatthesefliescanbeextremely
abundantandannoyingonehasonlytonotethe
landingratesof2530fliesperminutereportedby
Frohne1959orMills1943reportofasmanyas
50fliesonthebackofonefishermanTheincreasing
importanceofthefoothillsandmountainsasrecreation
areasespeciallyinCaliforniaundoubtedlywillmake
thesefliesmorenoticedinfutureyears
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NEWERCOLLECTINGMETHODSFOR

VECTORSOFARBOVIRUSES

RLNELSON

EncephalitisFieldStationUniversityofCalifornia

Thepurposeofthispresentationistodescribesome
oftheinsectcollectingmethodsbeingusedinstudies
ofarbovirusesinKernCounty

Duringthepastfewyearsevidencehasaccumulated
thatthereareaconsiderablenumberofvirusesinCali

forniathatmaybetransmittedbybloodfeeding
arthropodsDrWCReevesinatalktothisgroup
in1964Reeves1964brieflydiscussed12ofthese
virusesexcludingthoseofWesternEquineandSt
LouisencephalitisInadditionthereareagrowing
numberofunidentifiedvirusesinCaliforniathatmay
bearthropodborneStudiesofthepossiblevectorsof
thesenewervirusesthusfarhaveconcentratedonmos
quitoesandCulicoidesgnatsThishasentailedtheuse
oftrappingmethodsdesignedtocollectlargenumbers
offliesingoodconditionforvirusorbloodmealiden
tificationtestsWhilethesemethodsarenotcompletely
newtheyhavenotreceivedwidespreaduseandhope
fullywillbeofinteresttothepresentaudience

CObaittrapThefirstofthetrapsisthecarbon
dioxideCObaittrapTrapsbaitedwithCOor
dryicehavebeenusedtocollectmosquitoesformore
than10yearsattheEncephalitisFieldStationinBak
ersfieldTheoriginaltrapsBellamyandReeves1952
weremadebysolderingconeshapedscreenbaffles
intotheendsoflargecansHoweversince16mesh
screenwasusedthetrapswouldnotretainanyvery
smallfliesthatmightenterthemAlsoitwasnot
knownuntilrecentlythatsomebitingfliesotherthan
mosquitoesareattractedtoCOTotestthepossibility
thatCOtrapswouldcollectCulicoidesandothersmall
bitingfliestheinnersurfacesofthescreenbafflesof
someoftheoriginalmosquitotrapswerelinedwith
fine60meshscreenthatwouldretainsmallinsects

Thesemodifiedtrapsandtheiroperationaredescribed
inarecentnoteintheJournalofMedicalEntomology
Nelson1965Thetrapsaresetoutovernightandare

placeddirectlyonthegroundEachisbaitedwitha
4poundblockofdryiceOriginallytheicewas
wrappedinapaperorplasticbagandplacedinside
thetrapHowevermoisturesometimeswouldcon
denseinsideatrapduetothecoolingoftheiceand
somespecimensstucktothemoistsurfacesThisprob
lemwaseliminatedbyplacingthebaitoutsidethetrap
inaclosedplasticboxconnectedwiththetrapbyrub
bertubingthroughwhichCOflowedintothetrap

Resultsfromoperationofthesetranshavebeen
gratifyingasasingletrapsometimescollectsseveral
thousandCulicoidesonasinglenightTodatemost
ofthespecimenstakenhavebeenoftheCulicoides
variipenniscomplexWirthandJones1957Ofinter
estisthefactthatthetranssometimescollectsmall
numbersofLeptoconopsStomoxysblackfliesSimu
liidae andticksIxodidae

PortablelighttrapThenexttypeoftrapisthebat
teryoperatedportablelighttrapThistranwasde
velopedbygraduatestudentsattheUniversityof
WisconsinandwasintroducedtousbyDrJR

AndersonoftheDivisionofParasitologyUniversityof
CaliforniaatBerkeleyItconsistsbasicallyoftwocon
nectingunitsatopunitbearingasmallmotorand
fanandabottomunitconsistingofaplexiglasscylin
derThereisasmallconeshapedopeninginthebot
tomofthecylinderbeneathwhichasmalllightbulb
isattachedThemotorwhichoperatesthefanand
thelightbulbarepoweredbytwo1voltdrycell
batteriesSmallfliesattractedtothelightaredrawn
intothecylinderbyagentlesuctioncreatedbythe
fanAremovablediscof60meshmarquisettegluedto
aplexiglassrimfitssnuglyintothetopofthecylinder
belowthefanThispreventsspecimensfrombeing
suckedoutofthetopofthecylinderThetwounits
ofthetrapareseparatedandthediscisremovedfrom
thecylindertopermitremovalofinsectscollected

Theobviousadvantagesofthistraparethatitcan
beeasilytransportedandusedinareaswhereelectrical
outletsareunavailableInadditionbecauseofthe
gentlesuctionofthefansmallsoftbodiedfliesare
collectedingoodconditionwhilelargestrongflying
insectsarelargelyexcludedThistraphasbeenvery
usefulforcollectingCulicoidesandoccasionallycol
lectssmallnumbersofPhlebotomusfliesWhilethe

trapalsocollectsmosquitoesthenumberstakengen
erallyaremuchsmallerthanthenumberstakenin
standardmosquitolighttraps

TrucktrapThefinaltraptobedescribedisthe
trucktrapThistrapisshapedlikeafourcornered
funnelandismountedatopapickuptruckItis
modelledafteratrapdevelopedattheFloridaEnto
mologicalResearchCenteratVeroBeachTheopen
ingatthefrontofthetrapis2feethighand7feet
wideandthetrapis10feetlongThewallsofthetrap
areoffiberglassscreenattachedtoawoodenframe
whichtaperstoaroundopening3inchesindiameter
Insertedattheendofthetrapisasmallsheetmetal
funnelcarefullymoldedtoprovideasmoothtransition
fromtheinteriorofthetramtotheroundopeningat
thetipThetrapcanbeeasilyremovedortransferred
toanotherpickupifdesired

Atthebeginningofeachperiodofoperationthe
openendofafinemeshclothcollectingbagisfitted

Table1TrucktrapcollectionsofCulicoidesvariipen
nisCulextarsalisandCulexeruthrothoraxFnCreek
studyareaeveningofAugust91965

Culicoides

Pacific variipennis
Standard

Time

630640

640650
650700

700710

710720

720730

730740

740750

MalesFemalesMalesFemalesMalesFemales

1 0

21 0

131 18

148 51

67 41

50 54

44 47

23 30

Culex

tarsalis

0 0 0

0 0 0

0 0 0

0 0 0

557 124 0

273 157 43

347 109 138

196 64 21

Culex

erythrothorax

0

0

0

0

9

139

125
84
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overthetipofthetrapandheldinplacewithaheavy
rubberbandInourstudiesaselected2milecourse
isrepeatedlycoveredinthecourseofanightThe
truckisdrivenapproximately15milesperhourand
collectingbagsareexchangedattheendofeach2mile
runWhenabagfilledwithinsectsisremovedthe
openendispromptlytiedshutThebagisthenlabelled
andstoredinanicechestuntilspecimensaretobe
identifiedThiseffectivelyinactivatestheinsectsand
keepsthemfromdamagingoneanother

Avaluableaspectofthistrapisthatiteffectively
samplesbloodengorgedspecimensforbloodmeal
identificationtestsThetrapisnotdependentupon
anykindofattractionandisbelievedtofairlysample
flyingpopulationsinagivenareaInadditiontomos
quitoesandCulicoidesthetraphascollectedLeptoco
nopsStoinoxysblackfliesandhornfliesMuscidae

Thetrapisprovidinginterestingdataontheflight
activitiesofbitingfliesTable1givesanexampleIt
showsthenumberofmaleandfemaleCulicoidesvarii

pennisCulextarsalisandCulexerythrothoraxcollect
edinanearlyeveningseriesofrunsmadeonAugust
91965inthePosoCreekareanorthofBakersfieldIn
thiscaseone2milerunwasmadeevery10minutes
for8consecutive10minuteperiodsOfinterestisthe
relativelyearlyappearanceofCvariipennisthepre
ponderanceofmalesmalesintheearlyrunsandthe
suddenappearanceofCtarsalisItwillbenotedthat
noCtarsaliswerecollectedduringthel0minuteper
iodfrom700to710557malesand124femaleswere
takenduringthefollowing10minuteperiod

Allofthesetrappingmethodshavebeeneffectivein
providinglargenumbersofCulicoidesforvirustests
Morethan25000Cvariipenniswerecollectedand
preparedforvirustestsin1964andthetestsresulted
in17virusisolationsAlthoughthesehavenotbeen
positivelyidentifiedtheyarebelievedtoincludeat
leasttwodistinctagentsTwoisolationsofanewvirus
namedButtonwillowvirusReevesetalunpublished
datapreviouslyhadbeenmadefromarelatively
smallnumberofCvariipenniscollectedinthesummer
of1963Morethan35000additionalCvariipennis
werecollectedforvirustestsin1965howevertestsof
thesehavenotbeencompleted

Itmaybethatsorneofthesenewerviruseswillbe
foundtocausediseasesofhumansordomesticanimals

IfthishappensCulicoidesandotherbitingfliesand
waysoftrappingthemwillbeofincreasedinterestto
mosquitoabatementagenciesHoweveratthistime
thethreecollectingmethodsdescribedmaybeof
greatestinterestasmethodsforsamplingmosquito
populations

BellamyREandWCReeves1952Aportablemosquito
baittrapMosquitoNews122568

NelsonRL1965CarbondioxideasanattractantforCuli
coidesJMedEntomol2567

ReevesWC1964Newerdevelopmentsinarthropodborne
virusesinCalifornaProcCalifMosquitoControlAssoc
327881

RPScrivaniDSRobertsandJLHardy
Unpublisheddata

WirthWWandRHJones1957TheNorthAmerican
subspeciesofCulicoideseariipennisDipteraHeleidae
USDeptofAgricTechBull117035p
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ELECTRONCAPTUREGASCHROMATOGRAPHY

ASATOOLINMOSQUITOCONTROL

JAYEGRAHAMANDGLENCCOLLETT
In1965theSaltLakeCityandtheSouthSaltLake

CountyMosquitoAbatementDistrictsbeganaco
operativestudywiththeUniversityofUtahtodeter
mineindetailtheeffectsofmosquitolarvicidingon
otherorganismsAsapartofthisstudyanalysesof
waterandsoilofmosquitolarvalhabitatsweremade
byelectroncapturegaschromatographytodetermine
residuesofinsecticidesthatmightbepresentOther
areasnotknowntohaveproducedmosquitolarvae
ortohavebeentreatedbymosquitoabatementdis
trictswerealsoanalyzedTheproceduresusedforcol
lectingandanalyzingsampleshavebeenoutlinedby
WarnickandGaufin1965andWarnickGaufinand
Gaufin1966 Thispaperisareportofthebenefitsto
mosquitocontroloperationsderivedfromtheresearch
programtodatebutincludesonlyincidentalinforma
tionregardingtheprogressoftheresearch

Thereareanumberofthingsthatmosquitoabate
mentdistrictswanttoknowregardingtheconcentra
tionofinsecticidesinwaterofmosquitolarvalhabitats
Someoftheseare1Theconcentrationofinsecti
cidesinwaterafterapplicationformosquitocontrol
2thedurationoftheinsecticideinthewaterand
3whatotherinsecticidesmightbepresentfrom
sourcesotherthanmosquitocontroloperations

Wehaveselectedtwoexamplesfromthedatacol
lectedthatbestillustratedirectadvantagestocontrol
operationsderivedfromthisresearchprogramThe
firstTableIisanapplicationofBaytexappliedasan
emulsifiableconcentrateatarateplannedtodisperse
01lbofBaytexperacreThesecondTableIIisan
applicationofparathionsandcoregranuleswitha
slingtypespreaderundernormaloperatingprocedures
Granulesareappliedataconcentrationplannedto
giveapproximately01lbofparathionperacreActual
resultsinthefieldindicateconsiderablevariationin

concentrationsappliedtovariousmosquitosourcesIn
mostsituationsthisamountisadequateforcontrolbut
insomeinstancescontrolfailureshavebeennoted

SeveralthingsareapparentfromTableIthatapply
tocontroloperationsFirstthehighestconcentrationis
reachedimmediatelyafterapplicationandsteadily
deterioratesTheareawassprayedat910amAugust
7Thetimeelapsedfromthehighconcentrationon
912amAugust7tothefirstsampleonAugust8
was26hoursand23minutesDuringthattime75
oftheinsecticidehaddisappearedfromthewater
AlthoughtheconcentrationonAugust8wasstillsuf
ficienttokillmosquitolarvaeitwasapproachingthe
lowerlevelofeffectivenessIftheinitialconcentration

hadbeenlesstheeffectiveconcentrationwouldpre
sumablylastlessthan24hoursWedonotknowwhy
therateofdisappearanceofinsecticidefromthewater
decreasedafterthefirstday

DDThadnotbeenappliedtothissourceformos
quitocontrolforseveralyearsyetmeasurablequan
titiescouldbefoundinthewaterandsignificantquan
titieswerefoundinthesoilandfloraThiswastypical
ofmoststandingwaterareasinSaltLakeCountyin
cludingthosewhichhadneverbeentreatedbymos
lSouthSaltLakeCountyMosquitoAbatementDistrict
2SaltLakeCityMpsquitoAbatementDistrict



quitoabatementdistrictsThisinformationisofgreat
valuetocontrolagencieswhendiscussingresidue
problemswithdairymenwildlifeinterestsandothers
sinceitclearlyindicatesthatmosquitoabatement
cannotbeconsideredwhollyresponsibleforinsecticide
residuesinmosquitosourcesandinmanycasescon
tributesnothingtothem

TableIIinwhichtheinsecticidewasappliedasa
1parathionsandcoregranuleshowsadifferenttype
ofpatternThehighestconcentrationofparathionwas
reached24hoursafterapplicationandthenbeganto
decreaseInthisexampleeventhoughtherateof
applicationshouldhavegivenamuchhigherconcen
trationtheamountofparathioninthewaterreached
onlyaminimumeffectivelevelWaterflowcausedby
seepageinandoutofthepoolwasapparentlyremov
ingthetoxicantalmostasfastasitwasbeingreleased
fromthegranuleTheseconcentrationsofparathion
indicatedthatinsomecasesthereasonforsomecontrol
failurewasinadequatepesticideinthewaterThis
resultedinadecisiontouse2parathionsandcore
granuleseventhoughearliercalculationsbeforean
alyseshadindicatedthat1granuleswouldresultin
overtreatmentratherthanundertreatmentNotealso
thatDDTconcentrationsarecomparabletoTableI
eventhoughDDThadneverbeenappliedherefor
mosquitocontrolandbecauseofthelocationitis
doubtfulthatDDThasbeendirectlyappliedbyany
oneforanypurposeOtherdatacollectedbutnotre
portedhereindicatethattheconcentrationofparathion
afterapplicationof1sandcoregranulesisnormally
about30to40ppb24hoursafterapplication

Aug
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Sept
Oct

7830

7912 535

7930 500

7945 450

71015 400

71115 392

71230 384

71630 334

72020 283

81135 133

81630 92

91640 83

151015 67

51210

101325

SUMMARY

TheSaltLakeCityandSouthSaltLakeCounty
MosquitoAbatementDistrictsincooperationwiththe
UniversityofUtahbeganaresearchprogramin1965
todeterminetheeffectsofmosquitolarvicidingon
otherorganismsAnalysesofwaterinmosquitosources

Waterppb

Date Time Baytex DDEopDDTppDDT BaytexDDE

30

60

60

25

30

60

35

40

15

75

15

50

25

100

40

Table1PesticideconcentrationsinareaS3

20

26

14

17

11

26

31

37

26

17

16

26

11

70

24

11

30

10 006

14

14 005

26

21 003

21 003

20

20

06 003

12

21 002

13 008

40 012

weremadebyelectroncapturegaschromatography
forresiduesofpesticidesSomeoftheinformation
obtainedwasofvaluetocontroloperationsin1de
terminingproperratesofapplication2determining
thedurationofpesticideappliedindifferentformula
tions3findingcausesforcontrolfailuresand4
providinginformationforpublicrelationsprograms
relatingtopesticideresiduesintheenvironment

AcknowledgmentsWewishtoacknowledgewith
sincerethankstheeffortsofMrRichardGaufinin
collectingsamplestheworkofDrStephenWarnick
inoperatingthegaschromatographandtheadvice
andencouragementofDrArdinGaufin
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Table2 Pesticideconcentrationsinarea2136

Waterppb Soilppm

Date TimeParDDEopDDTppDDTParDDEopDDT

Aug24925 10 30 20 20 004 570 049

Aug241145 40 40 14 16

Aug241800 50 40 31 13

Aug25930 69 15 31 05 022 720 054

Aug251830 63 20 26 10

Aug26945 57 37 16 28 025 600 050

Aug261810 38 29 11 32

Aug271705 27 35 24 17 032 580 043

Aug311115 13 40 30 20 033 550 026

Soilppm Florappm

opDDTppDDT Baytex DDE opDDT

125 083 004 140 194

233 120 128

365 134 003

100 160 149

450 386 095

447 300

350 260

680 406

400 227

300 743

950 549

065 133 200 128

058 167 200 174

225 133 160 194

134 300 180 183

290

243 100 175 159
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THEINTRODUCTIONOFHELICOPTERS

INTOCALIFORNIAMOSQUITOCONTROL

WEBURGOYNENBAKESSONTDMULHERN

WhenshortlyafterWorldWarIIliquidinsecticides
werewidelyintroducedtoaircraftusetheiradvan
tagesinspiredmoreandmoresuchapplicationsuntil
by1949morethanhallthecropstreatedbyairinthe
UnitedStatesweresprayedwithliquidpesticidesTo
daymostaerialsprayapplicationsaremadeatrates
fromonetoninegallonstotalvolumeperacreIn19b
PlantPestControlandEntomologyDivisionsA1LS
USDepartmentofAgriculturefoundthatcertain
insecticidesappliedatonepinttotalvolumeperacre
controlledgrasshoppersaswellasthecustomaryone
gallontotalvolumeperacrerateSpectacularresults
fromtheinitialapplicationswithlowvolumeconcen
tratenodilutingoilorwateraddedhaveledto
extensivetestsovertheUnitedStatesagainstavariety
ofinsectsIn1965therehavebeenreportedexperi
mentsusinglowvolumeconcentratespraysagainst
bollweevilbyECBurgess1965 againstgrass
hoppersbyFESkoog1965andforcerealleaf
beetlecontrolbyMCWilson1965andthisis
aminuterepresentationofthetotalinterestinULV
spraytechniquesthroughoutthecountrytoday

InCaliforniawherepublicagenciestreatnearlyone
andonehalfmillionacreseachyearformosquitocon
trolatarateofonegallonperacreofemulsifiable
watermixedsprayabatementdistrictsandtheBureau
ofVectorControlhavebeenhighlyconsciousofthe
lowvolumeratesthatcanbeusedforeffectivecontrol
Mulhern1965reportedonexperimentsusingun
dilutedtechnicalmalathionforcontrolofmosquito
larvaeasearlyasOctober1963Resultsweresoen
couragingthatexperimentswiththistechniquecon
tinueamongthetwentythreeabatementdistrictsin
Californiausingaircraftformosquitolarviciding

TheDepartmentofAgriculturalEngineeringatthe
UniversityofCaliforniaDavishasformanyyears
cooperatedwiththeCaliforniaBureauofVectorCon
trolonproblemsrelatingtoapplicationmethodsfor
dispersinginsecticidesbygroundandairequipment
Whencontractualfundsbecameavailablefromthe
USDepartmentofAgricultureforinvestigatingultra
lowvolumetechniquesinmosquitocontroltheUni
versityalongwiththeStateDepartmentofPublic
Healthwaspleasedtoacceptresponsibilityforre
searchinthisareaThefollowinginbriefwerethe
goalsofthestudy
1Totesttheeffectivenessofoneormoreinsecticides

thatareadaptabletoULVapplicationtechniques
2Toevaluatetheperformanceofseveralhelicopters

andfixedwingaircraftapplyingchemicalsincon
centrateform

3Toevaluatethedataobtainedandsubmitconclu
sionsontheeffectivenessofmosquitocontrolbythe
dispersalofhighlyconcentratedinsecticidesbyair
sprays

ThecontractwassignedinSeptember1965and
workbeganshortlyafteronthefirstofourobjectives

lUniversityofCaliforniaDavis
2StateDepartmentofPublicHealthBureauofVectorControl
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Figure1UltraLowVolumeSprayAComparisonof
SprayRunsmadeatDifferentElevationsandWind
ConditionsOtherwisethesame

whichwastoobtainbaselinedataonULVtechniques
usingmalathionandfollowingtherecommendationsof
themanufacturerascloselyaspossibleTheTulare
MosquitoAbatementDistrictwhichhasmosquitoes
showingconsiderablemalathionresistanceandthe
MercedDistrictwithalmostnomalathionresistance
wereselectedforduplicatetestsTheuseoftheabate
mentdistrictsmostcommonaircraftthePiperPawnee
235wasourfirstplanbutwhentheHughesTool
Companyofferedtheuseofoneoftheirhelicopters
andapilotwewerepleasedtoaccept

EQUIPMENT

ThehelicopterwasoneofthenewHughesAg300
typesequippedwithatwentysixfootboomandtwo
sixtygallonAgavencospraytanksThepumpwas
powertakeoffdrivenNozzlesusedweresixSpraying
SystemsCo8001flatfanstheDelavanManufactur
ingCompanyFS80degreenozzleisanequivalent
productTheDepartmentofAgriculturalEngineer
ingatDavishadmadeinMarch1965anumberof
testsonasimilaraircraftFigure1andwedecided
onthefollowingboomandnozzlearrangementa
twentysixfootboomwithsixnozzles8001slocated
ateightinchesninefeetandelevenfeetthreeinches
frombothendsoftheboomthenozzlestobepointed
directlydownThevolumeof102fluidouncesper



acreweobtainedatapressureof42psianairspeed
of60mphandanaltitudeof1012feetandaswath
of72feet

METHOD

ThreefieldswereselectedintheMercedandTulare
districtsapproximating325by750feetTheareato
besprayedwasmeasuredtothefootandpretreatment
larvaecountsmadeTechnicalmalathionwasapplied
underconditionsofminimumwindwhiletheapplica
tiontimesweremeasuredbystopwatchPosttreatment
larvaecountsweremadethreehoursand24hoursafter

sprayingAspreaderGoldenBearTulareandX100
Mercedwasaddedtothemixoneouncepergallon

Fivegallonsofchemicalweresufficienttofillthe
spraysystem

RESULTS

Figure1comparestwoswathpatternsobtained
fromaHugheshelicopterinMarch1965theaircraft
calibratedtodeliver05pintperacrewithfourMon
archF8060degreeconenozzlesThecurveswere
obtainedbyplottingthedepositsoffluorescentdye
fromglassplatesplacedattwofootintervalsacross
thepathofflightThepatternswerenotimpressive
andwelaterchangedtothe8001flatfannozzles
mentionedaboveOfsignificancehoweveristheac
centuationofrotortippileupwhentheaircraftis
flownabove15feetOfinteresttooandcertainto
beaproblemwhenULVspraysareusedonsmall
areasisthesharpcutoffononesideofthepattern
causedbyarelativelylowwindvelocityof27miles
perhour

Theuseofflatfannozzlesisnottheentireanswer

toobtainingasatisfactorypatternasisillustratedby
Figure2aULVswathofaBellAg4helicopter
testedunderthesameconditionsastheHughesEven
withawindoflessthanonemileperhourasharp
cutoffofthecurveisvisiblewestendalongwitha
gradualtaperontheeastendindicatingconsiderable
drift

ConcernthatULVapplicationsmayincreasethe
drifthazardcausedAkessonandYatestoincludea

Figure2UltraLowVolumeSpray05pintsper
acreTechnicalHelicopterSprayPatternsmadeun
derConditionsofveryLowWind
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Figure3UltraLowVolumeSprayAComparison
oftheDriftfromPesticideApplicationsmadewith
ULVat016gpa Technicalandat9Gallonsper
Acreinanemulsifiableformulation

comparisonofULVandnormalapplicationrates 8

gallonsperacreintheirJuly1965driftrunsPlotted
onlogloggraphpaperFigure3ourresultsindicate
thatethionappliedatonepintperacreshowsdrift
residueatleastfourtimesmoreatalldownwind

stationsthanmethoxychlorappliedatarateof8gal
lonsperacreTheapplicationswereadjustedfor
dosagedistanceandwindandthepesticideswere
recoveredfrommylarsheetsplaceddownwindtoa
distanceof2640feetthenmeasuredbygaschromato
graphattheRichmondCalifornialaboratoriesofthe
NiagaraChemicalCompanyThisexperimentwillbe
repeatedin1966andalthoughnotconclusivethe
UniversityadvisestheutmostcarewhenusingULV
inareasofmixedcropsandwherebeesmaybe
present

Table1summarizestheresultsofsprayingbyheli
coptertechnicalmalathionoverirrigatedpasture
againstthelarvaeofAedesnigramaculisandCulex
tarsalisThereexistsintheTulareDistrictsprayedon
September171965considerableresistanceandwe
obtainedaroughcorrelationbetweenourkilland
resistancestudiesmadebyGilliesandWalshper
sonalcommunicationinthesameareaThiswillbe
furtherinvestigatedin1966

WhentheTulareworkwasduplicatedintheMerced
MosquitoAbatementDistrictwherenoresistanceto
malathionhasbeenreported100larvaekillwas
observedonalltestplotswithin24hours

ThereremainonlysmallareasinCaliforniawhere
malathioniseffectiveagainstmosquitolarvaeAs
timegoesonotherinsecticideswillbeapprovedfor
mosquitocontrolusingthelowvolumetechniques
Table2reportsonsomepilotstudiesmadeinSep
tember1965withtheHugheshelicopterapplying
BaytexagainstlarvaeinTulareandamixtureof
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chemical5216010 andmalathion90against
bothlarvaeandadultsinMercedExcellentcontrol
wasobtainedineacharea

DISCUSSION

WiththeULVtechniqueconsiderationsofpayload
andgrossweightbecomesecondarytolimitationof
aircraftandpilotenduranceWhilerememberingthat
theULVtechniqueisequallyadaptabletofixedwing
planestherotorcraftoperatorisabletousehisequip
mentsuniquecapacityforsprayingsmallareasob
servingandlandinginareasunapproachableby
groundvehiclesandinavarietyofoffseasonappli
cationsthatarelimitedonlybytheingenuityofthe
districtstaffthiswithoutthecostpenaltyoffrequent
tripsforreloadingmadenecessarybyhigherapplica
tionrates

Table1UltralowvolumesprayLarvaekillsonmalathionsprayedtestplotsMercedTulareSept1965
Flightpath90degreestothewind

Tulare
91765

Merced
92265

Table2UltralowvolumesprayTestresultsofULVapplicationsonmosquitolarvaeandadultsusingchemicals
otherthanmalathionFlightpath90degreestowind

Tulare 4
91765

Merced 4
92265
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run chemical

1

2

3

1

2

3

Allrunsoverirrigatedpasture
Technicalmalathion102ozacreTulare 103ozacreMerced

run chemical

5

6

Adult

Count

Maltech

Maltech

Maltech

Maltech

Maltech

Maltech

Baytex08gal

Baytex100oz

Baytex40oz

Malathiontech
plus52160

AdultcountafterMercedrun4 Windover5mph

pretreatment

27

13

6

8

In1966ahelicopterwillbeusedbyoneCalifornia
mosquitoabatementdistrictItishopedthatthiswill
demonstratethatULVspraytechniquesandtherotor
craftcancombinetomakehelicopteroperationseco
nomicalforotherabatementdistricts

ThisworkwassupportedinpartbyUSDAContract
No1214100816333

Wewishtoexpressourappreciationtothemanagers
andstaffoftheTulareandMercedMosquitoAbate
mentDistrictstheNiagaraChemicalCompanyand
theHughesToolCompanyHelicopterDivisionwith
outwhoseaidthisworkcouldnothavebeendone
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MulhernTDetal1965Lowvolumeairplanespraysforthe
controlofmosquitolarvaePaperpresentedatthe1965
jointannualmeetingoftheAmericanMosquitoControl
AssociationTampaFlorida

SkoogFE1965Ultralowvolumeaerialsprayingofdieldrin
andmalathionforrangelandgrasshoppercontrolJEcon
Entomol583

WilsonMC1965Lowvolumeconcentratespraysappliedby
aircraftforthecontrolofcerealleafbeetleJEcon
Entomol581

RESEARCHONMOSQUITORESISTANCETO
INSECTICIDESATTHEUNIVERSITYOF

CALIFORNIARIVERSIDE

GPGEORGHIOU

UniversityofCaliforniaRiverside

Itwouldbeinappropriateformetotaketimetoex
plaintothisgatheringtheimportanceandimplications
ofmosquitoresistancetoinsecticidesSufficeittosay
thatCaliforniamosquitoeshavethedubiousdistinction

ofbeingthemostprogressiveintheworldinsofar
astheirabilitytodevelopresistancetoorganophos
phorusinsecticidesisconcernedBrownLewallenand
Gillies1963Itisnaturalthereforethatthisproblem
shouldoccupyaconsiderableshareofourattentionat
theUniversityofCaliforniaatRiverside

Ourworkrevolvesaroundseveralfacetsofthere

sistanceproblemOntheappliedsideanextensive
programofscreeningnewcompoundsinthelabora
toryhasbeenconductedsince1960undertheauspices
oftheWorldHealthOrganizationReferencetothis
programwasmadebyDrRLMetcalf1965inlast
yearsproceedingsThefieldevaluationofinsecticides
wascoveredatthesamesessionbyDrMSMulla
1965Withrespecttomorefundamentalaspectsof
resistancethefollowingquestionsareofcontinuing
interesttous

1Thenatureoftheprocessesandinfluencesin
volvedinthedevelopmentstabilityandregressionof
resistanceItiswellknownthatresistancetocertain

compoundssuchasdieldrindevelopsrapidlyandus
uallypersistsforaconsiderablenumberofgenerations
Withothercompoundssuchascertainorganophos
Dhatesandcarbamatesresistancedevelopsmoreslow
lyandoftenregressesrelativelyrapidlyintheabsence
ofcontinuedselectionThereforesomeinsightinto
theseprocessesenablesonenotonlytounderstandthe
behaviorofresistanceinthefieldbutalsotoform
soundjudgmentsconcerningtheadvisabilityofintro
ducingagivencompoundinnarticularareas

2Theelucidationofthebiochemicalmechanisms
involvedinresistancetoinsecticidesisofconsiderable
importanceinthedevelopmentofnewcompounds
againstwhichthesemechanismsarenoteffectiveand
alsointhedevelopmentofsvnergistswhichbyblock
ingtheinsectsdefensesenhancethetoxicityofthe
insecticide

ThisinvestigationwassupportedinpartbyUSPublicHealth
ServicegrantGM1188003fromtheNationalInstituteofGen
eralMedicalSciencesandbyagrantfromtheWorldHealth
Organization
2Romannumeralsinparenthesisrefertostraindesignationsin
Tables1and2

3Theidentificationofthegeneticfactorscontrol
lingresistanceiethenumberofgenesinvolvedtheir
degreeofdominancelinkageandepistaticeffectsare
questionswhichaidintheinterpretationoffieldobser
vationsandinmakingrationalpredictionsontheex
pectedcourseofevents

4Lastbutnotleasttheknowledgethatmanyfield
populationsofmosquitoesareatpresentresistantto
oneormoreinsecticidesdictatesfurtherevaluationof

promisingnewcompoundsagainststrainspossessing
thesevarioustypesofresistance

Itfollowsfromthisseriesofquestionsthatthede

velopmentofstrainsofmosquitoesresistanttothe
variousoldtypesofcompoundssuchasDDTand
dieldrinaswellastorepresentativemembersofthe
morerecentgroupssuchastheorganophosphatesand
carbamatesisanessentialaspectofourresearchWe
havechosentoworkwithtwospeciesofmosquitoes
1Culexpipiensquinquefasciatusbecauseofitsimpor
tanceasanuisancemosquitoavectorofencephalitis
avectoroffilariasisandotherdiseasesinmanyparts
oftheworld2AnophelesalbimanusfromCentral
Americaarepresentativeofthemalariavectorspecies
Essentialdetailsconcerningthestrainsofthesespecies
whicharemaintainedinourlaboratoryaregivenin
Tables1and2Timedoesnotpermitmetodiscuss
thecharacteristicpropertiesofallthesestrainsThere
foreIshalllimitmyselftorecentresultsofourcar
bamateselectionanditseffectsoncarbamateDDT
anddieldrinsusceptibilityWehavebeenparticularly
interestedincarbamatesinrecentyearsaspotential
insecticidesformosquitocontrolbecauseofthehigh
toxicityofsomeofthesecompoundstoadultmosqui
toestheirrelativelylowmammaliantoxicityand
theirlongpersistenceontreatedsurfacesDetailsof
theearlystagesofthisworkhavealreadybeenpub
lishedGeorghiou19631965GeorghiouandMetcalf
19611963

Whatappearedtobemostintriguingaboutcarba
mateselectionwasthefailureofCulex11andAnoph
elesXIItodevelopsignificantresistancetoAC5727
misopropylphenylmethylcarbamatedespitepro
longedandriselectionGeorghiou1963Also
puzzlingwasthelossofdieldrinresistanceinAnoph
elesXIIduringcarbamateselectionwhiletheun
selectedparentalstrainXIlostpracticallynoneofits
dieldrinresistanceGeorghiouandMetcalf1963Fail
uretodevelopcarbamateresistanceinCulex11could
easilybeattributedtolackofthepropergenesinthe
geneticpooloftheparentalstrainIpossiblyasa
suitofprolongedinbreedingsinceitscolonizationin
1950ButtheAnophelesparentalstrainXIwasof
fairlyrecentorigin1958italreadypossessedresist
ancetodieldrinandtoasmallerextenttoDDTyetit
alsofailedtodevelopcarbamateresistanceThusicon
tinnedinvestigationseemedtobeindicated t

Inordertotestfurtherthepotentialityofmosquitoes
fordevelopmentofresistancetocarbamatesweob
tainedanewpopulationofCulexfromtheCoachella
ValleyCalifWandapopulationofAnopheles
fromHaitiXVI GeorghiouandGidden4965
SincetheearlierusedcarbamateAC5727hadinthe
meantimebeenshowntobeofratherhighmammalian
toxicityLDoralrats1660mgkgthenewstrains
wereselectedwiththecloselyrelatedcompoundBay
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goneoisopropoxyphenylmethylcarbamateLD
oralrats175200mgkgMostofourinformation
comesfromtheCulexstrainVofwhichsome35
generationshavebeencompletedunderselectivepres
sureDuetothelongerlifecycleofAnophelesitsse
lectionXVIIhasrotadvancedsufficientlytoallow
conclusionstobedrawnGeorghiouandGidden
1965

TheresponseofCulexVtoselectionwaspositive
butverygradualsothatwithin35generationsa25
foldincreaseinthelevelofresistancetoBaygonwas
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TABLE1StrainsofCulexpipiensquinquefasciatusmaintainedattheUniversityofCaliforniaRiverside

II
III
IV

V
VI

VII
VIII

IX
X

Designation Origin

I Laboratory

8084
Malathion
Indio

Baygon
Sumithion
DDT
Dieldrine

yru
redeye

Designation Origin

XI Panama
XII 8084

XIII 120

XIV DDT
XV Dieldrin

XVI Haiti
XVII Baygon

XVIII Sumithion
XIX Stripe

Selective

agent

achievedinfourthinstarlarvaeLC579ppm
Interestinglyenoughresistanceinadultsofthisgen
erationasdeterminedbyexposuretotreatedfilter
paperforonehourwasonly2foldgreaterthaninitial
lyThemechanismofresistanceinthisstrainV
appearedtobeatleastinpartphysiologicalsincethe
larvaewereshowncapableofmetabolizingthecar
bamatemoreefficientlythanwasthecaseinthepar
entalpopulationIVTheresistancemechanismwas
effectivealsoagainstcarbamatescloselyrelatedto
Baygona20foldand267foldresistancewaspresent

Generations
underselection

Resistance
levels

SanJoaquin none continuousrearing susceptible
ValleyCalif1950
StrainI AC5727 50
StrainI Malathion 38

CoachellaValley none continuousrearing
Calif1963
StrainIV
StrainIV
StrainIV
StrainIV
California

8

1InparenthesisdegreeofresistanceinlarvaeatLClevelincomparisonwithstrainI
2misopropylphenylmethylcarbamate
3Discontinued1963
4oisopropoxphenylmethylcarbamate
500dimethyl03methyl4nitrophenylphosphorothioate
5Discontinued1985

ObtainedthroughthecourtesyofDrARBarrCalifDeptPublicHealthFresno
8ObtainedthroughthecourtesyofDrHLavenMainzGermany

TABLE2StrainsofAnophelesalbimanusmaintainedattheUniversityofCaliforniaRiverside

Panama
StrainXI
StrainXI

StrainXI
StrainXI
Haiti
StrainXVI
StrainXVI
StrainXVI

Baygon
Sumithion
DDT
Dieldrin
none

none

Selective

agent

none

AC5727
sibselectionfor

susceptibility
DDT
Dieldrin

none

Baygon
Sumithione
none

35
18

11
15

continuousrearing
continuousrearing

Generations
underselection

continuousrearing Dieldrin DDT
56 AC572728x

continuousrearing

25
44

continuousrearing
10

10

1InparenthesisdegreeofresistanceinlarvaeatLClevelincomparisonwithsusceptiblestrains
2ObtainedthroughthecourtesyofHSimkhoverShellChemicalCoModestoCalif
3misopropylphenylmethylcarbamate
4Nowundercontinuousrearing
5oisopropoxyphenylmethylcarbamate
600dimethy103methyl4nitrophenylphosphorothioate
7Mutantstrain

AC57272x
Malathion25x
DDT4x
Dieldrin2x
Baygon25x
Sumithion4x
DDT25x
Dieldrin9x

Resistance
levels

DDT18x
Dieldrin 100
Dieldrin 100

Baygon2x
Sumithion15x



towardoisopropylphenylmethylcarbamateand23
dihydro22dimethylbenzofuranyl7methylcarbamate
respectivelyIncontrastresistancewasextremelylow
towardlesscloselyrelatedcompoundsie21fold
toward2methylcarbamoyloximino13dithiolane
and22foldtowardTemik2methyl2methylthio
propionaldehydeOmethylcarbamoyloximeAcer
taindegreeofspecificitywasalsoevidenttowardthe
orthosubstitutedphenylmethylcarbamatesForin
stanceresistancetooisopropylphenylmethylcarbam
atewas20foldbutonly88foldtowardmisopropyl
phenylmethylcarbamateSimilarlyitwas86fold
towardopropargyloxyphenylmethylcarbamatebut
only34foldtowardmpropargyloxyphenylmethyl
carbamateSuchspecificityofresistanceisencourag
inginasmuchasthedevelopmentofresistancetoone
carbamatedoesnotappeartoembraceallmembersof
thisgroupThissituationisincontrasttothedieldrin
resistancewhichextendstomostothercyclodiene
insecticides

TheBaygonselectedstrainofCulexValsoex
hibitedvaryingdegreesofcrossresistancetoorgano
phosphoruscompoundsie18foldtoSumithion
00dimethyl03methyl4nitrophenylphosphoro
thioate83foldtomalathionand151foldtofen
thionResistancetoDDTwhichwaspresentinthe
parentalpopulationIVwasenhancedbycarbamate
selectionpressurebutsusceptibilitytodieldrinre
mainedunchangedThelatterfactmaybedueto
absenceofdieldrinresistancegenesintheparental
populationIVsincedieldrinselectionpressureona
substrainVIIIofthispopulationfor15generations
causedonlyasteepeningofthedosagemortalityre
gressionline

Ofinteresttousalsowasthequestionofwhether
thepresenceofDDTordieldrinresistancewouldin
fluencethedegreeofsusceptibilityofthepopulation
tocarbamatesThisproblemwasapproachedbysub
iectingCulexandAnonhelespopulationstoselection
byDDTordieldrinanddeterminingtheeffectsofthis
selectiononcarbamatesusceptibilityDDTresistance
wasdevelopedfairlyrapidlyinbothCulexVlIand
AnonhelesXIVaswasdieldrinresistanceinAno
vhelecXVInnoneofthesestrainswastherenv
significantincreaseintolerancetoBaygonorAC5727
Thedosagemortalityregressionlinesforthesecar
bamatesbecamesteeperthantheywereinitiallybut
didnotextendbeyondtheupperlimitsoftoleranceof
theparentalstrainsItappearsfromtheseresultsthat
selectionbyDDTordieldrindoesnotresultinen
hancedtolerancetocarbamateseveninapopulation
possessingthepotentialityforcarbamateresistanceas
demonstratedbystrainVThelinkagerelationships
ofgenescontributingtocarbamateDDTordieldrin
resistancearenowbeinginvestigatedbyappropriate
crosses

TherelativelyhighlevelofresistancetoBaygon
achievedinCulexVmayberatherdisquietingOn
thebasisofpastexperienceitwastobeexpectedthat
givenadequatetimeandabroadgeneticbackground
someresistancewouldappearHowevertheimportant
questionishowsoonresistanceappearstowhatlevel
andwhatthemechanismsofsuchresistanceareFrom
thisstandpointIfeelthattheslowrateofdevelop
mentofresistancetoBaygonthespecificityofsuch
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featuresintheutilityofthisorotherrelatedmaterials
formosquitocontrol

1963DieldrinsusceptibilityPartialrestora
tioninAnophelesselectedwithacarbamateScience140
35643012

MetcalfRL1985ResistanceimplicationsProcandPapers
CaliforniaMosquitoControlAssoc33668

MullaMS1965MosquitocontrolinvestigationsProcand
PapersCaliforniaMosquitoControlAssoc33446

SOLUTIONTOTHEPHOSPHATE
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UniversityofCaliforniaRiverside

Thedevelopmentofacquiredresistancetoinsecti
cideshasbeenamajorconcernofthisgroupthrough
thepastseveralyearsAsDDTandothersynthetic
insecticidesappearedonthehorizonhonesforacon
tinuoussuccessofmosquitocontrolprogramswere
heldbymostofusHoweverduetothecontinuous
developmentofresistanceinAedesnigromaculistoa
successionofthesematerialsourhopeswerepartly
orcompletelyshatteredThesituationasitstandsto
dayissuchthattheaveragelifeexpectancyofanew
phosphateinsecticideatbestisnotmorethanfour
yearsFig1Nowthatmanydistrictsareswitching
tofenthionitisonlyconjecturalastohowlongthis
materialwilllastagainstthenotoriousAedesnigro
maculisThesamecouldbetrueofAbateandDurs
ban ifandwhentheseareemployedformosquito
control

Althoughanumberofpromisingnewerphosphate
insecticidesarebeingregisteredforuseagainstmos
quitoesitisnoteasyanymoretocomeupwithsuch
relativelysafeandhighlyeffectivematerialsatthe
propertimeCostsofdevelopmentaresoaringhigh
andthereforetheultimatecostofmosquitocontrolis
correspondinglyincreasingNewertechniquesandpro
ceduresmustbedevelopedtoprolongtheuseofsuch
idealmosquitolarvicidessuchasAbatefenthionand
DursbanObsolescenceofanyoneofthesematerials
duetothedevelopmentofresistanceinafewyears
wouldautomaticallyresultinincreasedcostofmos
quitoabatement

Irememberverywellthatinmyearlierdaysofas
sociationwiththisgroupsymposiaandpanelsdealing
withtheproblemofresistancewereorganizedEven



afewyearspriortothatthelateMrHaroldFGray
keynotedanaddresstoyouentitledWhichWay
Now CMCAproceedings1950p3 Thiswasthe

timewhenresistanceinAedesnigromaculislarvaeto
DDTwasreportedfromTulareCountyBohartand
Murray1950andKernCountySmith1949 By1952
morereportsofresistancetoDDTanddieldrinwere
documentedGjullinandPeters1952Subsequently
in1957apanelofthisassociationentitledMosquito
ControlInsecticidesWhereDoWeGoFromHere
waschairedbyAFGeibCMCAProc1957p85
Bythistimequiteafewofourmosquitoabatement
districtsinCaliforniahadresortedtotheuseofmala
thionandparathionResistancetotheformermaterial
hadbeenconfirmedInthe1958meetingofthisassoci
ationapanelentitledWhereAreWeGoinginMos
quitoControlChemicalPhysicalandBiologicalCon
trolWhatandHowwaschairedbyWEReeves
CMCAProc1958p40Bythistimeresistanceto
parathionandotherorganophosphateinsecticideshad
becomewidespreadLewallenandBrawley1958Lew
alienandNicholson1959Furtherdetailedstudieson
thecourseofresistanceinAedesnigramaculistoorgan
ophosphateswereaccomplishedBrownLewallenand
Gilles1963MullaMetcalfandKats1964Inthe1964
meetingapanelentitledWhatNowinChemical
MosquitoControlwasorganizedbyTGRaley
CMCAProc1964p57

Theanswersandsolutionstothesehairraisingques
tionsandproblemsarenotsimpleTherehastobea
changeinourconceptsofmosquitocontroltechnology
andvariousapproachesinlightofnewinformation
havetobepracticedAsolutiontotheeverincreasing
problemofresistancetotheinsecticidescurrentlyused
ordevelopedrequiresanewsearchtofindcompounds
ortechniqueswhichwillberesistanceproofDuring
thepastyearandahalfwehavebeenengagedinex
ploringthesenewapproachesforpossibleuseinmos
quitocontrolprogramsInordertoalleviatethere
sistanceproblemwehavespearheadedourresearch
programinthreedirectionsThesethreeapproaches
definitelyofferoutstandingpossibilitiesincopingwith
theresistanceproblemTheseare

PetroleumOilsHereoilsfractionsandformulations
mustbefoundwhichwillbe10to20ormoretimes
aseffectiveascurrentlyuseddieseloilDevelopment
ofresistancetooilsininsectsisunheardofeven
thoughtheyhavebeenusedfordecadesTheprog
nosisisgoodinthisdirectionandthisresearchpro
gramduetolackoftimewillnotbedetailedany
furtherButfurtherresearchcoulddefinitelyproduce
promisingresultsinthisfield

ApplicationTechniquesThepresenttechniquesof
applicationarehighlyconducivetothedevelopment
ofresistanceCurativemeasuresconsistingofappli
cationsmadeafterolderlarvaeandpupaearedetected
leadtopartialcontrolSincethefirstinstarlarvaeare
generallymoresusceptiblethantheolderinstarlarvae
toorganophosphateinsecticidesprehatchtreatments
orchemicalirrigationtechniqueswouldbemoreeffec
tivethanposthatchtreatmentAgreatdealofresearch
isofcourseneededtoassesstheefficacyofthese
techniques

NewerCompoundsDifferentFromInsecticides
Duringthepastyearinourresearchprogramaimed

74

atfindingcompoundshavingdifferentmodesofaction
wehituponsomeinterestinggroupsofcompounds
whichappeartoincreaseourcapabilitiesincoping
withtheresistanceproblemThesecompoundsbelong
toagroupcalledaliphaticaminesfattyaminesor
fattynitrogenchemicalsTheyarephysicochemically
differentfromtheorganochlorineorganophosphate
andcarbamateinsecticidesTheirmodesofaction

againstmosquitolarvaeandpupaearesimilartothat
ofpetroleumoilsthusprovidinguswithaneffective
measureagainstresistantaswellassusceptiblepopu
lationsIngeneraltheyaremoreeffectivethanthe
currentlyavailablepetroleumoilsThesecompounds
inourpreliminaryresearchprogramseemhighly
promisingandtheremainderofthisdiscussionwill
dealwiththeinformationobtainedthusfar

Thealiphaticaminesareadiversegroupofchemi
calsandpotentiallycouldyieldhundredsorthousands
ofcompoundsTheyareusedasintermediatessurfac
tantsprecursorstohouseholdandindustrialdeter
gentsanticorrosiveagentsfungicidesalgicidesand
bactericidesTheirtoxicitytowarmbloodedanimals
isquitelowandinformationontheireffectonfishand
otheraquaticwildlifeisnotadequate

LIFEEXPECTANCYofMOSQUITO

LARVICIDESinCALIFORNIA
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Figure1Organochlorineandorganophosphateinsecti
cidesemployedorwhichwillbeemployedinCalifornia
MosquitoControlProgramsTheaveragelifeexpect
ancyofmaterialsusedupto1966isabout34years
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Figure2Influenceofanaliphaticamineonsurvival
ofemergingadultmosquitoeswhenyoungand4th
stagelarvaeandpupaeofCquinquefasciatuswere
treatedArrowindicatesstartofadultemergenceand
subsequentdeclineinsurvivalisduetoadultdieoff
Adultsfromyounglarvaetreatedarenotaffected

Thesecompoundsarestraightchainamineswith
720carbonatomsinthealiphaticchainMostofthe
compoundsaregenerallyweakcationicsurfactants
theyareattackedbymicroorganismsandthusare
biodegradableSubstitutionofbranchedchaininplace
ofthestraightchaingroupsyieldslessbiodegradable
compoundsMostoftheseamineshaveelectrostatic
attractiontomanykindsofnaturalandsynthetic
surfacesdisplacingwaterthusforminghydrophobic
films

Inthebetamonoaminestheactivityincreasedas
thecarbonchainincreasedfrom7to15Maximum
activityagainstbothlarvaeandpupaewasshownby
the15carbonchainsInthebetadiamineseriesmaxi
mumactivitywasshownwhenthesidechaincontained
15carbonatomsThesecompoundsaswellassome
quaternarysaltsyieldedexcellentkillofpupaeand
larvaeorproduceddebilitatingeffectsinadultsemerg
ingfromtreatedpopulationEthoxylatedproductsof
thebetadiaminesshowedconsiderableactivitybut
werenotaseffectiveassomeofthequaternarymono
amineanddiaminecompounds

ActivityAgainstPupaeThediscoverythatthefatty
nitrogenchemicalscankillpupaeatlarvicidalrates
isquitesignificantNosyntheticchemicalhasbeen
knowntomanifestthistypeofactivityForexample
inthecaseofparathionAbateandfenthionover
1000timesthelarvicidalconcentrationisneededto
killthepupaeInotherwordslarvicidaltreatmentsof
syntheticinsecticidescurrentlyusedwouldnottouch
thepupaeThisiseventrueformanyofthepetroleum
oilsItisonthisaccountthatsomeadultemergence
maytakeplaceinatreatedfieldbecauseafewpupae
presentatthetimeofalarvicidaltreatmentwerenot
affectedAvailabilityofalarvicidalpupicidalmaterial
increasestheaccuracyoftimingofapplicationaswell
asthetimeintervalinwhichagivenpopulationof
immaturemosquitoesshouldbecontrolled

AreFattyAminesResistanceProofThisquestion
cannotbeansweredwithcertaintyThemodeof
actionofthesecompoundsingrossappearancere
semblesthatofpetroleumoilsSincenoresistance
hasbeenreportedinmosquitoestopetroleumoils
eventhoughtheyhavebeenusedformanydecades
itislogicaltodeducethatthefattyamineswould
notbeaspronetoresistancedevelopmentasarethe
chlorinatedhydrocarbonandorganophosphateinsecti
cidesItismorelikelythatthealiphaticamineskill
byphysicalactionblockingthetrachaetrachiolesor
destroyingtheinnerliningoftheseItisalsopossible
thatthesecompoundsmightchangethemembrane
characteristicsofanalgillsthroughwhichwaterbal
anceandionexchangetakesplaceDehydrationof
mosquitolarvaeeventhoughinwaterthroughthe
electrostaticforcesmightalsoberesponsibleforthe
killThesemodesofactionallseemtobephysicalin
natureItisaltogetherpossiblethatmosquitoesmay
notbeabletodevelopresistancetocompoundshaving
thistypeofmodeofactionIfthishypothesiswould
holdtruethenindeedthefutureofmosquitocontrol
programsseemtobebrightAndonlyfurtherresearch
couldproveordisprovethishypothesis

initerferenceWithMorphogenesisDuringthecourse
ofinitiallaboratoryscreeningitwasobservedthatsur
viving4thinstarlarvaeinsomeofthesublethaltreat
mentswithfattyaminespupatednormallybutthe
emergingadultswereincapableofflightSoonafter
emergencetheseadultsfloatedonthewatersurface
Thisdieoffofemergingadultsisquitenoticeablewith
someofthecompoundsTreatedpupaearemoreaf
fectedinthismannerthanarethelarvaeFig2In
thefigurethearrowindicatesthestartofemergence
andfurtherdeclineinsurvivalofthepopulationis
attributedtoadultdieoffSuchaphenomenondoes
notoccurwiththesurvivorsfromparathionAbateand
fenthiontreatedlarvaeFig3

FormulationsThesuccessorfailureofthefatty
nitrogenchemicalswillgreatlyhingeonproperformu
lationtechniquesIthasbeenfoundinpreliminary
laboratorystudiesthatapropersolventsystemmust
befoundforaneffectiveformulationForexample

TABLE1Effectivenessof10betaRNHR15in
ToxisolBagainst4thstagelarvae

Material
PPM

1
2

1 9

2 18

1 9

2 18

1
2

0 0

Solvent
PPM

9
18

9
18

Surfactant
AK1697

0

0

05
05

20
20

50
50

0

Mortality

5
15

11

16

15
17

23
24

0

Thetestwasruninpansandresultsread20hrsaftertreat
mentInalltreatmentsfilmformedbutdisappearedwithin
5minutes
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Figure3ContinuousexposureofmosquitolarvaeC
quinquefasciatustoAbatefenthionandparathion
andtheirsurvivalArrowsindicatestartofadultemerg
enceDeclineofsurvivalisnotduetoemergingadult
dieoff

ToxisolBanaromaticsolventwasfoundtobeinferior
Table1 Othersolventsofthesameseriesproved

highlyeffectiveTable23Thereforesolventofdilu
tionascarrierwouldgreatlyinfluencethebiological
activityofthefattyaminesSomesurfactantsasamat
teroffactcompletelynullifiedthebiologicalactivity
ofthesecompoundsThesurfactantsAK1697and
AG1256aresomeofthebetteronesSurfactantcon

centrationsproducedminorchangesintheactivity
SeeTable2 increasingthesurfactantyieldedin

creasedbiologicalactivityHoweveritwasfoundthat
concentrationofagoodsurfactantshouldnotexceed
2 onepercentbeinggenerallyadequateSeeTables
12

TABLE2Biologicalactivityof10betaRNHR
15solutioninToxisolTBagainst4thstagelarvae

Surfactant
Emcol

AK1697

05
05

20
20

50
50

05

20

50

0

Material Solvent
PPM PPM

1

2

1
2

1
2

0

0

0

0

8

16

8
16

8
16

20

20

20

0

Mortality

TestwasconductedinpansInallcasesfivedropletsformed
hraftertreatmentMortalityoccurredfast

bAvereage24hrs
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CONCLUSIONS

Thefattyaminesorfattynitrogenchemicalsseem
tohaveagoodpotentialforuseagainstinsecticide
resistantaswellassusceptiblemosquitoesDuetothe
peculiarmodeofactionofthesechemicalswhichis
notclearlyunderstoodatthistimeitispossibleand
verylikelythatmosquitoeswouldnotreadilybecome
toleranttothesematerials

Inordertoexplorethefullnotentialofthesesimple
chemicalsdetailedandlongtermlaboratoryandfield
studieshavetobeaccomplishedNewformulations
andapplicationtechniqueshavetobedeveloped
Withoutsuchanadequateandcomprehensiveresearch
programourabilitytocopewiththeeverincreasing
problemofpestandvectormosquitoeswilldiminish
materiallyTheapproachessuggestedhereseemprom
isinganditisthroughafairunderstandingofthese
thatpracticalsolutionsinthenearfuturecanbe
achieved

TABLE3BiologicalactivityofbetaRNHR15
solutioninToxisolFLC4thstagelarvae

Material
SolutionPPM

10 05

10

20

05

20 10

20

0 0

0 0

0 0

0 0

0 0

Surfactant Mortality
Solvent AG1256
ppm

45

90

180

45

40

80

5

10

5

10

0

0

0

1

1

1

0

0

1

1

0 0

85

91

97

84

84

96

2

12

0

29

0

InpansInalltreatmentstherewasafilminitiallyHoweveran
hourlaterthefilmbrokeintofinedropletsWherenosurfact
antwasusedwiththeaminesolutionlargedropletsformed
24hoursaftertreatmentMortalityoccurredfastintheAmine
treatments

bAverage24hourmortality
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MOSQUITOLARVICIDESUSCEPTIBILITY
SURVEILLANCE1965

DONJWOMELDORFPATRICIAAGILLIES
ANDWILLIAMHWILDER

CaliforniaStateDepartmentofPublicHealth
BureauofVectorControl

Aprogramtomonitordevelopingorganophosphorus
insecticideresistanceinCaliforniamosquitolarvaewas
begunin1963asasurveyforbothresistanceandsus
ceptibilityintreatedpopulations Gillies1964The
programcontinuedonalimitedbasisduring1964
GilliesandWomeldorf1965andreceivedincreased
attentionin1965withthecooperationofmanyCali
forniamosquitocontrolagencies

TESTPROCEDURES

Fieldcollectedlarvae occasionallyeggswere
rearedandtreatedatthethirdorfourthinstartwenty
larvaewereplacedineachofaseriesofwaxedpaper
cupscontaining100mldistilledoragedtapwater
thenexposedtoarangeofconcentrationsoftechnical
insecticidedissolvedinacetoneDifferentialamounts
oftheacetoneinsecticidesolutionwereusedtoamaxi
mumof1mlper100mlofwaterDosagesweredupli
catedwhenpossibleateachtreatmentconcentration
Attheendof24hourstheaveragetotaldeadand
moribundlarvaeateachdosagewererecordedThe
percentageswereplottedversusconcntrationonloga
rithmprobabilitypaperandalinewasfittedtothe
pointsbyeyetoobtainroughestimatesoftheLC50and
LCsubsequentlymostofthedatawereprocessedon
anIBM7094usingaProbitAnalysisprogramtoobtain
thebestfittinglinesandmaximumlikelihoodestimates
oftheLC50valueswith95confidenceintervalsTests
wereconsideredinvalidifmorethan10pupation
occurredwithinthe24hourperiod

FAILURETHRESHOLDS

Theapproachoftheprogramhasbeentocollectand
testlarvaeofasmanyspeciesaspossiblewhetheror
notaproblemhasbeenencounteredincontrolInfor
mationreceivedfromthemosquitoabatementagency
astoanydifficultyinachievingsatisfactorykillsiscom
paredwiththelaboratorydataWhenseveralagencies
havereportedcontrolproblemsandmanytestshave
beenperformedonproblempopulationsathresholdis
establishedTestresultsobtainedfromotherpopula
tionsarethencomparedwiththethresholdtoconfirm
ordenyhighlarvaltoleranceintheeventofanob
servedoperationalfailureortowarnagainstapproach
ingproblemsduetoincipientresistance

ThresholdslistedbyBrownetal1963forAedes
nigromaculisagainstparathionandmethylparathion
were0005and0004ppmrespectivelyatthemean
lethalconcentrationLC50Gillies1954speculated
thatthemethylparathionthresholdmightbeaslowas
0003ppminthespeciesObservationsmadesincethat
timeinanincreasednumberofmosquitoabatement
agenciesshowthatthedifferencesareprobablydueto
variationsbetweenagenciesinthemannerinwhich
theydetectoperationalfailuresratherthandueto
differencesbetweeninsecticidesorspeciesForin

stanceamosquitocontrolagencywitharoutineand
exhaustiveposttreatmentinspectionsystemencom
passingeverysourcetowhichinsecticidesareapplied
isapttodiscoverafailuresoonerthanisanagency
withlessmanpowertodothejobandthereforere
quiredtorelyuponspotchecksorcitizenscomplaints
todiscernincompletekills

Theprincipalbasisofathresholdistheamountof
insecticideroutinelyappliedinasituationThethree
chemicalsparathionmethylparathionandfenthion
areappliedattherateof01poundperacrebymost
Californiamosquitocontrolagenciesandallexhibit
thesamefailurethresholdTentativethresholdshave
beenestablishedforparathionmethylparathionand
fenthionagainsttheAedesandCulexspeciesreceiving
largescaleandintensivecontrolusuallybymeansof
aerialorpowergroundinsecticideapplicationequip
ment

TheLC50atwhichmostagenciesexperiencesome
degreeofcontroldifficultyisabout0005ppmalthough
somemosquitoabatementdistrictsdetectproblems
whentheLCisaslowas0003ppmandothersdonot
recognizeafailureuntiltheLC50isabout001ppm
Ifanyotherinsecticideweretobeappliedatthedos
agerateof01poundperacreitisprobablethatmost
agencieswouldexperienceoperationalproblemsatan
LC50ofabout0005ppmandthatallagencieswould
recognizefieldfailuresatanLCof001ppm

Lessinformationisavailableregardingmalathion
butaconservativefigureof01ppmattheLCisindi
catedasthefailurethresholdMalathionisusuallyused
atthedosagerateof05poundperacrebutismost
oftenappliedwithhandequipmentwithconsequent
tendenciestowardoverdosing

Thereasonthatapopulationmayexhibitatolerance
levelexceedingthefailurethresholdisoperationally
unimportantInsomespeciesandagainstsomeinsecti
cidesitisduetophysiologicalresistanceOthercauses
includeecologicalconditionsvigortoleranceandthe
normaldifferencesbetweenpopulationsofthesame
speciesRegardlessofthecausetheeffectisthesame
themosquitolarvaecannotbecontrolledbyusual
operationaldosesofthechemical

CURRENTSTATUS

Table1listsbyyearoffirstlaboratoryconfirmation
findingstodateofhighorganophosphorustolerance
infivemosquitospeciesLiteraturereferencesto
documentedinstancesoforganophosphorusresistance
areincludedforcompletenessThesolecriterion
appliedinchoosingothermaterialtobelistedin
Table1wasthatthepopulationLC50exceeded0005
ppmparathionmethylparathionorfenthionor01
ppmmalathion

MosthighlarvaltoleranceinAedesspisprobably
duetodevelopedresistanceOrganophosphorusresist
anceinAnigromaculishasbeenwelldocumented
althoughvigortolerancehasbeensuggestedasacause
ofsomeinstancesoflowsusceptibilityasreflectedby
testresultsMullaetal1964

Informationwasgatheredin1965thatmalathion
resistanceknowninCulextarsalisGjullinandIsaak
1957alsoexistsinCpensandCpipienssspCases
ofCulexspexhibitinghightolerancetoparathion
methylparathionandfenthionareprobablydueto
factorsotherthaninducedresistance
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Althoughmostpopulationslistedproducedopera
tionalproblemsafewexhibitedhightolerancewithout
aknownhistoryoftheparticularinsecticidebeingused
orwithoutafailurebeingnotedbythecontrolagency
Ingeneraltoleranceexistsineachmajorspeciesagainst
someoftheorganophosphoruscompoundscommonly
usedforlarvalcontrolWhetherornotdevelopedre
sistanceisthecausethepresenceofhightolerance
maybeexpectedtocontinuetocreateoperationaldiffi
cultiesaslongasorganophosphorusinsecticidesare
used
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NoteAcompleterecordingoftheminutesisonfile
intheofficeoftheSecretaryoftheAssociationThe
followingisasummaryofactionstaken

TheCMCATrusteeBusinessSessionwascalledto
orderbyCarlWMullerChairmanoftheTrusteeAd
visoryCommitteeat135pm

MrMullerintroducedtheParliamentarianLeeG
BrownTrusteeKingsMADandtheCredentials
ChairmanMarionCBewPresidentBoardofTrus
teesSutterYubaMAD

GordonFSmithChairmanoftheCMCAResearch
Committeepresentedareviewoftheactivitiesbythe
CommitteeanditsmembersduringthepastyearAs
aresultoftheactivitiesoftheCMCAResearchCom
mitteetheStateDeptofPublicHealthandtheUni
versityofCaliforniathefollowingfundshavebeen
requestedfor196667

1TheStateDepartmentofPublicHealthbudget
includesfundsforcontinuationoftheexistingpro
gramwithallfundstobecontractedapproximately
15000000

2TheUniversityofCaliforniaDivisionofAgricul
tureisrequesting20000000withplansforanad
ditional10000000toberequestedinnextyears
budget

3TheUniversityofCaliforniaSchoolofPublic
Healthisrequesting6042800

FredDeBenedettipresentedthefollowingresolution
ResolutionThattheCMCAsupportsactivelyand

withoutqualificationthebudgetrequestsoftheState
DepartmentofPublicHealthandtheUniversityof
Californiaformosquitocontrolanddiseasetransmis
sionresearchassubmittedtotheDirectorofFinance
TheCMCAfurthersupportstheconceptthattheUni
versityofCaliforniashouldhaveprimaryresponsibility
forandshouldcarryonthenecessarybasicresearchin
thesefieldsandthattheStateDepartmentofPublic
Healthshouldhaveauthorityandnecessaryfunding
tocarryoutsurveillanceextensiontothegovernmental
agenciesandfieldsupportiveinvestigationsconsistent
withthedutiesofthatDepartment

FredDeBenedettiImovetheadoptionofthisReso
lution

JWBristowIsecondthismotion
Oncallforvotetheresolutionwasadoptedunani

mously
HowardRGreenfieldChairmanoftheCMCABy

lawspresentedtheactivitiesofthisCommitteeduring
thepastyear
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FOURTHSESSION

Concurrent

TRUSTEEBUSINESSMEETING

TUESDAYFEBRUARY1135PM

CARLWMULLERPresiding

AHSagehornmovedthattheTrusteesrecommend
atthegeneralbusinesssessionWednesdaythatthe
proposedamendmentsbeadoptedThismotionwas
secondedbyAbelMachadoandunanimouslycarried

JamesWBristowTrusteeoftheSoutheastMAD
reviewedtheCMCAitsexpandingprogramandits
fiscalresponsibilitiesHeconcludedwiththefollowing
motion

ImovethatacommitteeoftheTrusteeAdvisory
Groupbeappointedforthenextyeartostudythe
subjectoffiscalresponsibilityofthisorganizationin
thefieldsofitspublicationandapaidstaffThemotion
wassecondedbyLeeGBrownandafterdiscussion
carriedunanimously

FollowingacaucusbyRegioninordertoselect
ratifyandapproveaRegionalTrusteeandalternate
totheTrusteeAdvisoryCommitteethefollowing
representativeswerechosen

COASTALREGION

TrusteeRepresentativeAHSagehornSanMateo
CoMADAlternateRobertBowenNoSalinasVal
leyMAD
SACRAMENTOVALLEYREGION

TrusteeRepresentativeMarionCBewSutterYuba
MADAlternateHaroldOlsonColusaMAD

NORTHERNSANJQAQUINVALLEYREGION
TrusteeRepresentativeFredDeBenedettiSanJoa

quinMADAlternateHaroldJoliffEastSideMAD

SOUTHERNSANJOAQUINVALLEYREGION
TrusteeRepresentativeRoyHHowardFresno

WestsideMADAlternateJWChezickMadera
CountyMAD

SOUTHERNCALIFORNIAREGION

TrusteeRepresentativeJayBPriceSoutheast
MAD

JWBristowpresentedinformationonactivitiesof
theSoutheastMADinmakingpublicrelationsandin
formationalcontactswithlocalstateandnational
governmentalrepresentatives

CarlWMullerIappointMarionCBewAH
SagehornandFredDeBenedettitoreportthistrustee
sessiontotheCMCAbusinessmeetingonWednesday

ThefineprogramatthisConferenceandtheinter
estofthetrusteesindicatesaneweraforCMCAand
Iamsureitsfutureisinexcellenthandsinthegroup
heretodayIthasbeenapleasuretometohaveworked
withallofyoucollectivelyandindividually



FIFTHSESSION

WEDNESDAYFEBRUARY2830AM

REGIONALPRESENTATIONSFROMCALIFORNIAANDOTHERSTATES

SACRAMENTOVALLEYREGION

MELVINLOLDHAM

RegionalRepresentative

Theuseofanairplaneinmosquitocontrolopera
tionsisoldhattomostofthemosquitoabatement
districtsinCaliforniabuttosomeofthesmallerdis
trictsintheSacramentoValleyRegionthismarksa
goodstepforwardUntil1965therewerenoaircraft
availabletoourdistrictsinthenorthendoftheSacra
mentoValleywithoutextremeferryingproblemsOur
budgetsandscopeofoperationsdidnotjustifypur
chaseofaplanenorcouldweenticetheoneortwo
operatorsintheareatogiveupthelucrativefirefight
ingcontractswiththeforestryserviceHoweverlast
springoneofthefirefightersswitchedtogeneralag
sprayingandbecameavailabletouswithaCallAir
150andaPawnee235

Thisofcourseprovedtobeagodsendtoouropera
tionbypermittingmoreefficienttreatmentofourprob
lemareasaswellastreatmentofsomeareasseldomor

neverbeforetreatedInShastaDistrictJoeWilliswas
abletotreatdredgerpitsandriverislandpondsthat
werealmostinaccessiblebylandInCorningand
TehamaCountyDistrictstheoperatorswereableto
spendmoretimeinspectingandlocatingnewsources

Sinceourproblemconsistsofnumeroussmallsources
andourmappingsystemisnotadequatetopinpoint
theseforaircraftoperationwewerefacedwithtrying
tobeattheplanefromonelocationtoanotherWe
finallyendedupcopilotingfromasmalljumpseat
behindthepilotintheCallAirThisprovedvery
effectiveandwewereabletoshowthepilotexactly
whatwewantedtotreataswellasspotnewsources
andgenerallyinspectthedistrictThemaindrawback
tothishoweverwasthelackofanantiairsickpill
thatwouldlastmorethananhourwhileIwasriding
backwardsinacrampedstuffyjumpseat

Parathiongranuleswereusedandofcourseproved
veryeffectivesincewearenotyetfacedwithserious
resistanceproblemsinthisareaOneapplicationof
volclay5granulesconsistentlygavecontrolfortwo
irrigationsonapastureinTehamaCountyThisisa
onehundredacrepasturetaking7to10daysper
irrigationThegranuleswereappliedinoneapplica
tionwhenabout13hadbeenirrigated13wasbeing
irrigatedand13wasdryTreatmentbyhandorjeep
requiredseveralreturntripsandinspectionsbutwith
theairplaneittookapreinspectionapostinspection
andabout45minutesofflying

Themajorityofoursourcesrangeinsizefrom2000
to3000squarefeetto3or4acresandunfortunately
treatmentdoesnotalwaysworksowellasitdidon
thislargerpasture

LESTERRBRUMBAUGHPresiding

Thisseasonthepilotisinstallingtwowayradios
andwithimprovedmappingwewillbeabletoelimi
natesomeofthecopilotingWehopeeventuallyto
reachtheefficiencyofsomeofthemoreexperienced
districts

Afewotherhighlightsoftheyear
KenWhitesellsuccessfullypregranuledseveralsec

tionsofhisduckclubforthesecondyearinarow
JohnBrawleymovedfromhisBigBarninBiggsto

abrandnewfacilityinOroville

COASTALREGION

DEANHECKE

RegionalRepresentative

SolanoCountyMADisinvestigatingsomegnat
controlproblemswiththeuseofcarpOnetestwas
todeterminethetoleranceofcarptosaltwaterOther
testswereruntodeterminehowwellcarpdidinthe
lowoxygencontentofoxidationpondsTheDistrict
usesanEckmandredgetotakebottomsamplesto
determinethenumberofgnatlarvaeThecarpwere
maintainedinaholdingtankwithanaerator

AlamedaCountyMADisconcernedwithadapting
equipmenttotheconditionstheyfindintheurban
areasForonethinga57Internationalpickuphasa
wheeladaptationtohandle12x1612tiresAnother
vehiclehasunderthehoodanelectricclutchThis

clutchwhenengageddrivesa12bronzegearpump
whichisusedonthecatchbasinvehicleManyofthe
waterwaysintheurbanareashavebeenconcreted
TheDistrictdrivesalongthesewaterwaysbutcon
tendswithbottlesandjunkthrownbylitterbugsA
guardtoprotectthetireshasprovenveryeffective
TheDistrictalsohasanadaptationonitsmistblower
dusterunitwithwhichitcanforcedustintothecatch

basinsystemThisisveryeffectivefortreatingwater
thatisbeyondthereachofconventionalsprayequip
ment

MarinCountyMADsmajorproblemisthesalt
marshareaTherestillaremanythousandsofacres
ofsaltmarshwhichhavenotbeendevelopedThe
DistrictevengetssomeoftheSonomasaltmarsh
problemsinthenorthernpartoftheBayThese
marshesproducelargenumbersofthesaltmarsh
mosquitoesandtheyrequireagreatdealofsurveil
lanceWithampleinspectionandtheuseofaircraft
theDistrictcangetfairlygoodcontrolSomemarshes
havebeenreclaimedforagriculturebutthisdoesnt
completelyeliminatetheproblemsbecausethereare
ditcheswhichmustbeinspectedandtreatedasneces
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saryAircraftmaybeusedorpoweroperatedground
equipmentTherearemanytidegateswhichtheDis
trictmustcheckregularlyThesegatesworkfineifthey
arewatchedbutoccasionallyastickwillgetstuckin
oneandpermitquiteabitoffloodingbehindthegate
InSantaClaraCountyonetimewehadaduckclub
whosemembershadaveryingeniouswaytopropthe
gatesopensoonecouldhardlytellitWewerewon
deringwhereallthewaterwascomingfromsofinally
wehadtogetdownithewaterandlookinsideThey
hadshovedablockofwoodbackintothegatesoas
topropitopenThisgavethemreversefloodingfor
theirduckareasTheMarinCountyMADhassloughs
whichsiltupfromtheBayandmustbedredgedSome
ofthemarshesarebeingreclaimedforhousingde
velopments

TheSanMateoCountyMADisdoingquiteabit
ofworkwithyellowjacketsaquaticgnatsandLepto
conopsbitinggnatsVespulavulgariswasaseverepest
in1965thisistheonethattriestoswipeyourchicken
whenyouhaveabarbecueVulgarisisagroundnest
ingspeciesAnotherrelatedwaspVespulaarenaria
buildspapernestsabovethegroundsometimesunder
eavesofhousesTheDistricthasbeentryingtowork
outbaitingandcontrolsystemsSofarnothinghasbeen
effectiveincontrollingtheaerialwaspThebaithas
beenveryusefulagainstthegroundyellowjackets
howeverTheDistrictdoescontractworkinsomeof

theparkareastocontroltheyellowjacketsMuchof
theDistrictsworkonLeptoconopsgnatshasbeen
writtenelsewhereMuchgoodworkhasbeendone
andmuchstillremainstobedone

SantaClaraCountyHealthDepartmentinaddition
toitsregularmosquitoandflycontrolprogramhas
becomequiteconcernedwithsomeoftheaquaticin
sectproblemsthatarebeingcreatedfromthenewly
developedpercolationpondsSantaClaraCountyis
tryingtorechargeitswatertablebymeansofthese
pondsThisisoneofthefirstdistributionsoftheCali
forniaWaterPlanAbigundergroundaqueductbrings
waterfromtheLivermoreareaThefirstdeliveryoc
curredthispastspringThesepercolationpondsused
tobetemporaryusingrunoffwaterfromthelocal
hillsanddryingupsometimesbymidsummerNow
theyprobablywillbefloodedalmosttheyearround
becausethiswaterwillbeavailableyearroundThe
HealthDepartmentrealizedtheneedtostartaneco
logicalstudyofsomeofthesepondsjustastheywere
beingdevelopedTherehasntbeenmuchofthistype
ofworkdoneinCaliforniaItisknownthatponds
developwideranddifferentvarietiesofinsectsasthey
growolderItishopedthatstandardcollectionscan
bemadefromthesepondsforabouttwoyearsto
determinewhatmaybenormalthenthepondswill
bemanipulatedbywaterlevelmanagementetcto
determineifproductionofpestiferousinsectscanbe
minimized

NorthernSalinasValleyMADhasaverygoodfor
mulaforgoingintosourcereductionproblemsThe
boardhasagreedthatiftheDistrictcandoasource
reductionprojectwhichwithinfiveyearstimewould
becheaperthancontinualtreatmentwithinthesame
fiveyearperiodtheprojectwillbeOKdTheDistrict
hasalsogoneinwithsomeofthefloodcontrolpeople
andarecontractingsomeoftheprojects
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WeweretalkingabouttheCaliforniaWaterPlan
theotherdayandtheproblemsthatmightbeanout
growthofitWehavealreadyrunintoonewhichisnt
mosquitoesbutitshowshowthesebiologicalprob
lemscanbetransportedIntheLivermoreareaan
interimcanalsystemisbeingusedforaboutthreeor
fouryearsuntilthemaincanalisconstructedThe
AsiaticClamwasintroducedinthisareasomeyears
agoinvadedtheDeltaMendotaCanalandhasnow
invadedthisLivermoreCanalTheclamscausea

terrificmaintenanceproblemintheditchbecause
theyacceleratethesiltingTheyaregoingtodrift
andtheyaregoingtoinvadetheentirewatersystem
fedfromthissourceTheyalsogetintowaterworks
andpumpingplantsandtheylodgeinwatervalves
etc

SOUTHERNREGION

JACKHKIMBALL

RegionalRepresentative

IntheSouthernCaliforniaRegionwehaveempha
sizedinteragencyplanningandcooperationespecially
intheareaofaquaticinsectsinsewagereclamation
andwaterspreadingoperationsDuringthepastthree
orfouryearsnewsewagereclamationplantshavegone
intoservenewcommunitiesThisisachangefrom
thepastwhenacommunitymightbedevelopedthen
sewerswouldbeconstructedandfinallythesewage
treatmentplantInseveralofthenewdevelopments
thefirstthingthatgoesinisthesewageplantand
thatisfinishedandreadytogowhilethehousesare
beingbuiltAndnowsewagereclamationaimsatusing
thiswaterprimarilyforirrigationTheymaystartwith
golfcoursesthendevelopgreenbeltsthenuseitfor
farmingoperationswhicharestillintheareaFinally
thesewageeffluentisusedforundergroundreplace
mentofwater

Theotheroperationofinterestthathasbeengoing
oninOrangeCountyforsometenyearsisthespread
ingofmetropolitanwaterintotheundergroundWe
arebringinginfreshwaterintowhatwouldotherwise
beadesertareasowenowhavewaterinthesummer
timewhenpreviouslytheriverbedsweredryWe
havehadtodevelopinteragencycooperationbetween
theOrangeCountyWaterDistrictandtheOrange
CountyMADinworkingoutwaterspreadingopera
tionsthatwouldaccomplishtheirpurposeyetminimize
mosquitoproductionAtfirstthewaterwasrundi
rectlyintotheSantaAnaRiverwithlittleadvance
preparationSomeareasproducedaLeptoconopsprob
lemInotherareasheavyproductionofAnopheles
occurredByremovingtheweedsandkeepingthe
algaeoutthuspermittingthewatertoflowinsteadof
standingstagnantwehaveeliminatedthemosquitoes
BycallingtotheattentionoftheWaterDistrictwhat
appearedtoustobepoormanagementthatagency
proceededtoclearthebanksandrotatetheirponds
andalsoaidedthewatertocirculateThisalleviated

themosquitoproblemsnearthemanynewhomesites
nearbyUnfortunatelythemosquitofishwhichwere
presentandtakingcareofthemosquitoeswerenot
veryeffectiveonthegnatlarvaesoourchironomid



populationisstillupTheWaterDistrictwantsno
insecticidesputonthisoperationsoweareinan
enviablepositioninthatwecanrecommendturning
thewateroffpermittingthebasinstodryuptocontrol
thegnatpopulationsWemakeaquicksampleofthe
bottomofthepondsatweeklyintervalstodetermine
whetherthewatershouldbeturnedoffandtheponds
permittedtodry

Intheriverwemaygetsimuliidlarvaeattheend
oftheculvertswherethewaterrushesthroughasit
goesdownstreamFortunatelyupuntilthisyearno
oneevercomplainedofbitingbutanewAutonetic
plantinOrangeCountywhichhasabout10000em
ployeesstartedcallinginacoupleofmonthsagoabout
somelittlefliesbitingthegirlswhentheywentoutfor
theirlunchorintheearlyeveningbeforetheywent
home

Inonedeeppondwhenthewaterwasremovedfor
cleaningwefoundmanypockmarksmadebycarp
Wehaveneverseenmanychironomidsaroundthis
areaThepockmarkshavebeenseendowntoadepth
of25feetonthesidesWedonotknowifthechirono

midlarvaegoanydeeperbutwehaventseenany
Wegetmayfliesanddragonfliesfromsomeofthese

pondstheymoveintotheadjacenthomedevelopments
andstimulatecallstotheHealthDepartmentWhen
theWaterDistrictdriesthepondstheyremovebot
tomsiltbeforerefloodingSometimesintheearlystages
ofrefloodingwegetaslightbuildupofmosquitoes
beforethefishtakeover

Whenthechironomidcountsreach500persqfoot
withaweekstimebeforeemergencewecontactthe
WaterDistrictandthenitisuptothemtocutthe
wateroffanddryitupifanuisanceistobeprevented
Inthedevelopmentofcooperativeserviceswhena
newsewageplantisunderconsiderationwegivethe
agencyallthedatawecanonwhattheirproblemswill
besotheycandesignthefacilitycorrectlyfromour
standpointThenwetraintheiroperatorsonthepre
ventionofmosquitoesandgnatsNextwegivethem
surveillanceandweteachthemhowtocorrectany
nuisancesthemselvesWhentheyhaveafailurethey
cantavoidwesupplyemergencyservice

IntheSoutheastMADwrittencontractsarepre
paredbetweentheDistrictandtheFloodControlor
otheragencies

SOUTHERNSANJOAQUINREGION

DAVIDEREEDManager

FresnoWestsideMosquitoAbatementDistrict

Duringthepasttwoorthreeyearssomeveryex
citingalthoughsomewhatnerverackingthingshave
beenhappeningintheSouthernSanJoaquinValley
RegionThemostspectacularthinghasbeenthede
velopmentofresistancebothtoethylandmethyl
parathionandinseveraldistrictstofenthionResis
tancetoethylandmethylparathionwasfoundin
TulareKingsDeltaandincertainareasofConsoli
datedandFresnoWestsideMADsKingsandTulare
countieshadresistancetofenthion

ThevacationisaboutoverintheCoalingaHuron
MADwithSanLuiswaterdeliveryinacoupleof

yearsbringinginvastquantitiesofnewwaterCon
solidatedMAIDisinastateofreorganizationhaving
purchasedanewairplaneOneofthethingsthatcon
cernedbothFresnoandKerncountieswasanincrease

ofwesternencephalitisinhorsesTherewerentvery
manyhumancaseshowever

DeltaMADonceagainhasbecomeaoneinsecticide
districtprimarilyfenthionItusesthismaterialonall
species AedesnigromaculisCulextarsalisCulex
quinquefasciatusandothersAnotherdistrictthatwill
beinfluencedbythefirstwatersfromtheSanLuis
CanalistheFresnoWestsideMADThisdistricthas
alsodevelopedsomeparathionresistanceinAedes
nigromaculisWeareinterestedinaregionalstudy
includinganumberofourdistrictsoftheresistance
problemtohelpsolvethequestionofwhywepickup
resistanceincertainareasbutnotinothers

KingsTulareDeltaandFresnoWestsideMADsall
areproudownersoftwoaircraftInKingsandFresno
WestsideMADsasprayapplicationratebyplaneof
onehalfgallonperacrewasprettystandardin1965
MaderaMADhashadanappreciablechangeofprob
lemthroughtheyearscottonusedtobeasevere
sourceareabutthishasshiftedtofieldcornThedis
tricthasbeenusinggranularinsecticidestogetdown
tothewaterinthecorn

InsummaryCulextarsaliswasgenerallymoreprev
alentinalldistrictsin1965particularlyinMadera
FresnoWestsideFresnoandConsolidatedMADs
CulexquinquefasciatuswasespeciallysevereinCon
solidatedTulareandKingsMADsAslightincrease
ofthisspeciesoccurredintheDeltaMADbutitdid
notbecomeparticularlytroublesomeAedesnigroma
culiscontinuestobeintenseinalldistrictswherepas
turesarefound

MOSQUITOCONTROLACTIVITIES
INLOUISIANA

GLENNMSTOKESDirector

DepartmentofMosquitoControlMetairieLouisiana

Wehaveanextensiveandaseveremosquitoprob
leminLouisianaSaltmarshesconstituteamajorpart
ofourproblemasourceforAedessollicitansCulex
salinariusisalsooneofourmoreimportantspecies
andeachyearitassumesmoreimportanceinthesouth
notonlyinLouisianabutalsoinTexasMississippi
andFlorida

Weusea20000gallondieselstoragetankandwe
havea10000galloninsecticidemixingtankWehave
truckswhichcarrya280galloninsecticidetankand
aTifafoggerunitonthebackWealsohaveasmaller
Leco40foggingunitonatrailerWealsouseCJ6
jeepsinourlarvicidingprogramThesejeepsarejust
liketheCJ5excepttheyare18incheslongerinthe
middleWeuseaboatwhensurveyingwaterhyacinth
forMansoniaperturbansWeuseaPiperPawnee
sprayingmalathionforAedessollicitansadultsobtain
ingabout97control

Therearenowfourmosquitocontrolprogramsin
Louisianaandallapproachmosquitocontrolwith
balanceinmindWedoinspectionsurveysadulti
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tidinglarvicidingweemphasizesourcereduction
andwehaveapublicrelationsprogram

WeareusingVaponastripsasthekillingagentin
ourlighttrapcollectingjars

Itseemstobepopularthesedaysformosquitocon
troldistrictstoberesponsibleformorethanjustmos
quitoesthusbitinggnatssnipefliesevenhornets
arepopularinCaliforniaSpidersarepopularinLou
isianaThebrownreclusespiderhasaverybadbite
thatmayresultinsurfacegangreneofthebodytissues
SometimesthislastsuptosixmonthsThedeathrate
isverylowhowever
Iwouldwelcomeallofyoutocomevisitusin

Louisiana
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MOSQUITOCONTROLACTIVITIES
INUTAH1965

GLENCCOLLETTandJAYEGRAHAM

MosquitocontrolinUtahhassteadilyadvancedsince
theorganizationofthefirstdistrictin1924Atthe
presenttimemosquitocontrolextendsfromLogan
CityatthenorthendofthestatealongtheWasatch
FronttoandincludingUtahCountyWellover80
ofthecitizensofthestatelivewithinboundariesof
mosquitocontroldistricts

ContinuedprogressofmosquitocontrolinUtahin
1965wasevidentwiththeorganizationofadistrict
inCarbonCountylocatedintheeasterncentralpart
ofthestateinadditionlimitedmosquitocontrolwork
wasdoneintheUintaBasinthroughtheeffortsofthe
serviceorganizationsinthatarea

Unfortunatelythemosquitocontrolprogramin
UtahCountyorganizedaspartoftheCityCounty
HealthDepartmentandinitsthirdyearofoperation
hasbeenplaguedwithproblemswhichhaveincluded
instabilityinbudgetandadministrationAsorganized
atthepresenttimethisdistrictisnotfunctioningas
wellasotherdistrictsinthestatewhichareorganized
asspecialdistricts

AstatementwasmadebyDrDonMReesamem
beroftheBoardofTrusteesoftheSaltLakeCityMos
quitoAbatementDistrict17yearsagoatthe17th
annualmeetingoftheCMCAthatmuchofthe
successofmosquitocontrolinUtahhasbeenmade
possiblethroughtheadviceandencouragementof
yourassociationandattendancebyrepresentatives
fromUtahtothesemeetingshasproducedfarmore
profitablereturnsthananysimilaramountofmoney
expendedinanyotherphaseofourabatementpro
gramThisstatementholdstruetodaypossiblymore

1ManagerSaltLakeCiiyMosquitoAbatementDistrictSalt
LakeCityUtah
ManagerSouthSaltLakeCountyMosquitoAbatementDis
rictMidvaleUtah

sobecauseoftheincreasedtechnicalaspectsofmos
quitocontrolandtheneedforkeepingabreastof
advancesbeingmadeinthisfield

The18thannualmeetingoftheUtahMosquito
AbatementAssociationwasheldattheBrighamYoung
UniversityinProvoUtahMarch26and271965
Wewishtoextendourthankstothoseofyoufrom
Californiawhoattendedthismeetingandmeetings
inthepastandwhohavecontributedsomuchtothe
successofourassociationwithyourattendanceand
participation

Plansarebeingformulatedtoholdthenextannual
meetinginthefallof1966Thismeetingwillbeco
sponsoredbytheUtahAssociationandtheUtahMos
quitoControlFishandWildlifeManagementCoordi
natingCommitteeProgramplansarebeingformulated
tomakethisameetingwhichwillattractmanyof
youinCalifornia

During1965therewasanabundanceofwaterinthe
countiesalongtheWasatchFrontwhichbordersthe
easternshoresoftheGreatSaltLakePrecipitationin
theSaltLakeValleywasabovenormaleachmonth
fromAprilthroughSeptemberwithatotalrainfallof
1170inchesThiscompareswiththeestablishednor
malforthisperiodof612inches

Asaresultoftheabovenormalprecipitationlarval
surveyandlighttraprecordsindicatedanincreasein
AedesdorsalisCulisetainornataandCulexpipiens
whileCulextarsalispopulationremainedaboutnormal
AnunusualchangetookplaceintheCulexerythro
thoraxpopulationThismosquitoaviciousbiteris
abundantandaseverenuisanceonthemarshesofthe
GreatSaltLakeinthelatefalloftheyearbutitnever
occurredinnumbersthatareverynumerousoutside
ofitsmarshhabitatDuringthepastseasonthismos
quitowasabundantearlyintheseasonandapparently
movedseveralmilesintothenorthwestsectionofSalt
LakeCityandconstitutedaminornuisanceforacon
siderablelengthoftimeClimaticandwaterconditions
wereapparentlyfavorablefortheupsurgeinthis
species

Itisevidentthatprogressisbeingmadewithin
creasedappreciationforwatermanagementandthe
resultingimprovementinmosquitocontroloperations
andwaterfowlhabitatonthemarshesinthisarea
Emphasisonimprovedwatermanagementpractices
onthemarsheshascontinuedinUtahandhasbeen
stimulatedwiththestudywhichisbeingcarriedout
bytheUniversityofUtahunderthedirectionofDr
DonMReeswithseveralcollaboratingagencieson
MultipurposeManagementofReusableWaterBe
foreItEnterstheGreatSaltLake

OtherresearchstudiesbeingconductedinUtahthe
pastyeardirectedatmosquitoesandmosquitocontrol
havebeeninsecticidesusceptibilitysurveillanceen
cephalitissurveillanceresiduestudieslarvalandadult
populationstudiesandhostpreferencestudiesThese
werediscussedbyDrReesinanearliersessionof
thisconference



PresidentRusconiThebusinessmeetingoftheCali
forniaMosquitoControlAssociationwillcometo
orderThereare29corporatememberspresenttwo
absentWewillnowhearthereportoftheSecretary
Treasurer

SecretaryWDMurrayTheannualauditwas
conductedbyJMichaelFinchCPAofFresnoand
Exeter

January111966

BoardofDirectors

CaliforniaMosquitoControlAssociationInc
1737WestHoustonAvenue

VisaliaCalifornia

Gentlemen

WehaveexaminedthebalancesheetoftheCalifor

niaMosquitoControlAssociationIncasofDecember
311965andtherelatedstatementofRevenueand
SurplusfortheyearthenendedTheforegoingstate
mentswerepreparedfromrecordskeptonthecash
basisExceptasnotedinthefollowingparagraphour
examinationwasperformedinaccordancewithgener
allyacceptedauditingstandardsandaccordinglyin
cludedsuchtestsoftheaccountingrecordsandsuch
otherproceduresasweconsiderednecessaryinthe
circumstances

Ourexaminationdidnotincludeconfirmationor
verificationofmembersduesorotherrevenuessince
theAssociationdoesnotaccrueuncollectedamounts

PettyCash
CashinSecurityFirstNationalBank

Visalia

CommercialAccount

SavingsAccount

FixedAssetsNote1
TotalAssets

ASSETS

Note1Thefixedassetsconsistofataperecorderpurchased
in1961Thecostofafilingcabinetpurchasedseveral
yearsagoisnotknowntothepresentSecretary

WEDNESDAYFEBRUARY21100AM

ANNUALBUSINESSMEETING

PresidingWILLIAMLRuseoNlPresident

723363

CashinBank

Commercial273705Amountwasreconciledwith
thebankstatementsasofDecember311965and
confirmeddirectlywiththedepository

Savings429238Amountwasverifiedbyexamina
tionofthesavingspassbookasofDecember311965
andconfirmeddirectlywiththedepository
Insurance

ThefollowingwasinforceasofDecember311965
accordingtotheSecretaryTreasurerThepolicywas
examinedbyus

Coverage

CaliforniaMosquitoControlAssociationInc
BALANCESHEET

December311965

EXHIBITA

Comments

Insurer

SecretaryTreasurer FidelityCasualty

Policy
Number Term Amount

037160 2106321066 10000

Inouropinionsubjecttotheprecedingqualifica
tiontheaccompanyingBalanceSheetandStatement
ofRevenueandSurpluspresentfairlythefinancial
positionoftheCaliforniaMosquitoControlAssocia
tionIncatDecember311965andtheresultsof
thecashbasisoperationsfortheyearthenendedin
conformitywithgenerallyacceptedaccountingprin
ciplesappliedonabasisconsistentwiththatofthe
precedingyear

WewishtothankMrDonaldMurraySecretary
TreasureroftheAssociationforhisassistanceandco
operationduringourexamination

Respectfullysubmitted
SIGNEDFinch Janzen
FINCH JANZEN
CertifiedPublicAccountants

LIABILITIESANDSURPLUS

3119 SalesTaxPayable 372

DeferredRevenues1966SurplusNote2 11500

SurplusinvestedinFixedAssets 17301

273705 AvailableSurplusExhibitB
429238 ForAdministration

17301 Forconferenceactivities 373625

320565

TotalLiabilitiesandSurplus 723363

Note2PertainstomoneycollectedduringDecember1965
whichisproperlyclassifiedagainst1966revenues
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CALIFORNIAMOSQUITOCONTROLASSOCIATIONINC

STATEMENTOFREVENUEANDSURPLUS

FortheYearEndedDecember311965

EXHIBITB
DerivedFrom

Budget GeneralConference
EstimateActivitiesActivities

BalanceAvailableJanuary11965 159150 221625
AddRevenues

CorporateMemberContracts 400000427800
AssociateMemberDues 4800 25000

SaleofPublications 25000 21785

Miscellaneous Note1 10000 29827

32ndConferenceRegistrations 80000

32ndConferenceExhibits 95000

32ndConferenceGeneral 130000

32ndConferenceProceedings 25000 500

TotalRevenues 769800 504912 425048

DeductExpendituresExhibitC 1048300 343497273048

BalanceAvailableDecember311965 320565 373625

Note129238ofthemiscellaneousrevenueswasinterestonthe400000insavingsSinceabout55ofthesavingsrepresents
conferencefundsthatpercentoftheinterestisallocatedtoconferencerevenue
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CALIFORNIAMOSQUITOCONTROLASSOCIATIONINC
STATEMENTOFEXPENDITURESWITHBUDGETCOMPARISON

FortheYearEndedDecember311965

EXHIBITC

Administration

Advertising
Communications

OfficeofSecretary
OfficeSupplies
CommitteeExpenses
Auditor

TravelExpenses
Contingencies

TotalAdministrationExhibitB

Conference

GeneralExpenses
Proceedings
StenoService

TotalConferenceExhibitB

Severalcommentsbytheauditorareinaseparate
letter

1ExpendituresoverbudgetedamountsTheBoard
shouldbeawareofandauthorizeexpendituresthat
exceedtheamountbudgetedThisshouldbedonein
advanceofthepaymentwheneverpractical
2SignaturesonchecksAtthepresenttimethe
AssociationrequirestwosignaturesonallchecksWe

16081

102000
124000
182967

over

under
Budget

27800

20200

3215
35908

22000

29000

52967

24500
160160

431755

Budget Actual over

As Expendi under
Amended tures Expended

10800 10800

50000 43540 6460

120000 120000
17500 18826 1326
200000 96458 103542
10000 10000

50000 39960 10040

10000 3913 6087

468300 343497 124803

250000 256948 6948
300000 0 300000
30000 16100

580000 273048

agreethatthispracticeissoundpolicywhenstrictly
enforcedItprotectstheindividualsandtheAssociation
fromanyonepersonmisappropriatingfundsWebe
lievethatasinglesignaturewouldbemorepractical
undertheexistingcircumstancesTheAssociation
membersauthorizedforsignaturedonotliveclose
enoughtoeachotherorassociatewitheachother
oftenenoughtomakethedoublesignaturereadily
available



REPORTOFTHEBUDGETCOMMITTEE

WILLIAMLRUSCONIChairman

OnDecember31965weheldaBudgetCommittee
meetingwhenforthefirsttimetwotrusteeswererep
resentedWedevelopedabudgetwhichwasadopted
bytheBoardofDirectorsonDecember4underwhich
wewilloperatethiscomingyearItwasmailedtoall
memberswiththeminutesoftheDecember4Board

meeting

REPORTOFTHEEDUCATION

ANDPUBLICITYCOMMITTEE

NORMANHAURETChairman

DuringtheyearthepamphletMosquitoesAbout
theHomehasbeenrevisedandaprintingof2000
hasbeenorderedAdditionalworkwillbedoneon

thenextprintingsoitwillbeevenmoreuptodate
Anentomologycourseisbeingheldatvariousloca

tionsthroughoutthestateAresourceunitonmos
quitoesandhowtocontrolthemwaspreparedinthe
roughThiswillbegivenafieldtrybytheUniversity
ofCaliforniaatBerkeleyandifitseemstoworkout
wewillgotoprintonthat

REPORTOFTHEENTOMOLOGYCOMMITTEE

JAMESMALLARSChairman

Theannualentomologyseminarwasheldatthe
UniversityofCaliforniaBerkeleywithJohnRWalker
presidingApproximately80personsattendedAre
freshercourseonpublichealtharthropodswasspon
soredjointlybythiscommitteeandtheBureauof
VectorControlAkeyhasbeencompiledforthefield
guidetopredaciousfishofmosquitalarvaeinCali
forniaTheformatoftheguideisbeingdeveloped
TheMosquitoLarvalHabitatProjecthasbeenas
signedtoanewsubcommitteeandarrangementshave
beenmadeforthenextannualentomologyseminarto
beheldatSanJoseinApril

REPORTOFTHEFISHAND

WILDLIFECOMMITTEE

OSCARVLoPPChairman

TheFishandWildlifeCommitteesponsoredaproj
ectdesignedtodeterminethestatewidedistribution
ofGambusiaandothersmallfishesbelievedtobepre
daciousonmosquitoesSamplessentinbythedistricts
andotheragenciesincluded13differentspecieswith
Gambusiapredominating

Itisexpectedthattheincomingcommitteewillcon
tinuethissurveyduringthespringorsummerof1966
todetermineifwarmerweatherconditionsmightcon
tributetothecollectingofadditionalspeciesofmin
nowsbelievedtobeusefulincontrollingmosquitoes
Collectionsmadeatvaryingelevationsinthefoothills
andmountainsnotsampledinthepresentsurvey
mightrevealinterestinginformationregardingthe
possiblepresenceandeffectivenessofminnowsinany
futuremosquitocontrolprogramconductedathigher
elevations

FREDDEBENEDETTI

ByaunanimousvotetheTrusteeSessionapproved
thefollowingresolution
RESOLUTION

BeItResolvedThattheCMCAsupportsactivelyand
withoutqualificationthebudgetrequestsoftheState
DepartmentofPublicHealthandtheUniversityof
Californiaformosquitocontrolanddiseasetransmis
sionresearchassubmittedtotheDirectorofFinance
TheCMCAfurthersupportstheconceptthattheUni
versityofCaliforniashouldhaveprimaryresponsibility
forandshouldcarryonthenecessarybasicresearch
inthesefieldsandthattheStateDepartmentofPublic
Healthshouldhaveauthorityandnecessaryfunding
tocarryoutsurveillanceextensiontothegovernmen
talagenciesandfieldsupportiveinvestigationscon
sistentwiththedutiesofthatDepartment
Amotionforadoptionofthisresolutionwasmade

byFredDeBenedettisecondedbyCWMullerand
carriedunanimously
AHSagehornRelativetotheproposedamend

mentsoftheBylawsitwastheunanimousactionof
thetrusteesthatItemIIIasamendedbeadopted
Isomove

ThemotionwassecondedbyJWBristowandun
animouslycarriedItemIIIcontainsaprovisionfora
TrusteeAdvisoryCommitteetobeincorporatedwithin
theBylawsoftheAssociation

MarionCBewImovetheadoptionofthefollow
ingThatacommitteecomposedofmembersofthe
TrusteeAdvisoryGroupbeappointedforthenext
yeartostudytheproblemsandthesubjectofthe
financialresponsibility CMCAinthefieldofits
publicationandpaidstaffandreportitsfindingsto
thenexttrusteeconference

ThemotionwassecondedbyJWBristowand
carried

REPORTOFTHENOMINATINGCOMMITTEE

JDWILLIsChairman

Thefullreportofthiscommitteewasgivenatthe
December4BoardmeetingThenomineespresented
were

President OscarVLopp
Presidentelect StephenMSilveira
VicePresident JamesWBristow

TherewerenonominationsfromthefloorLF
BrumbaughmovedthattheSecretarybeinstructedto
castaunanimousballotforthenomineesThemotion
wassecondedbyDeanHEckeandcarried

t

Regionalrepresentativeswereselectedasfollows
Coastal DeanHEcke

REBowenAlternate
SacramentoValley EugeneKauffman
NoSanJoaquinValley GordonFSmith

SoSanJoaquinValley RovHHoward
SouthernCalifornia WSBrown

jackHKimballAlternate

REPORTOFTHETRUSTEE
ADVISORYCOMMITTEE



REPORTOFTHERESOLUTIONSCOMMITTEE

JOHNHBRAwiEYChairman
withFREDDEBENEDETTIMember

Imovetheadoptionofthefollowingresolutions
1BeItResolvedbytheCaliforniaMosquitoControl

AssociationIncorporatedassembledatits34thAnnual
ConferenceheldatMontereyCaliforniaFebruary2
1966thatwethemembersdoherebyexpressourthanks
totheVisitorsandConventionBureauMonterey
ChamberofCommercefortheirservices

2Resolvedthatwethemembersexpressourthanks
totheNoSalinasValleyMADfortheirservicesas
hosttothisAssociation

3Resolvedthatwethemembersherebyexpressour
thankstoHowardGreenfieldChairmanoftheLocal
ArrangementsCommitteeandtotheothermembers
ofthisCommitteefortheircontributiontothesuccess
ofthisConference

4Resolvedthatwethemembersherebyexpressour
appreciationtothemanagementandstaffoftheCasa
MunrasGardenHotelfortheveryfineservicesand
assistancetheyhaverendered

5ResolvedthattheCaliforniaMosquitoControl
AssociationherebyexpressesitsthankstotheSustain
ingMembersandCommercialExhibitorswithspecial
acknowledgmentofsponsorshipofthecoffeebreak
byAmericanCyanamidCooftheladiestourofhis
toricalsightsofMontereybyInternationalHarvester
ofthe17MileDrivebustourandluncheonforthe
ladiesbyFordMotorCooftheFiestaHourbyKaiser
JeepSalesCorpoftheSpanishfavorsandentertain
mentbyMoyerChemicalCompanyandoftheprizes
contributedbytheMontereyArtichokeGrowersAsso
ciation

6Resolvedthatwethemembersherebyexpressour
sincereappreciationtotheofficersandcommitteemen
ofthisAssociationfortheirfineworkduringtheyear

7ResolvedthattheCaliforniaMosquitoControl
AssociationwishestoexpressitsappreciationtoCarl
WMullerChairmanoftheTrusteeAdvisoryCom
mitteeforhisuntiringandhighlysuccessfuleffortsto
stimulateandencouragetrusteeattendanceandpar
ticipationattheAnnualConferenceandforhisvery
fineworkinhelpingtrusteesdevelopabetterappre
ciationandunderstandingoftheproblemsconfronting
thisAssociationandtheneedforthecontinuedinter
estandsupportbythetrustees

8Resolvedthatwethemembersrequestthatthe
PresidentandSecretarytakethenecessarystepsto
communicatetheactionstakenbythisassemblytothe
appropriateparties

Themotiontopasstheseresolutionswasseconded
byCDGrantandunanimouslycarried

CWMullerIwanttopayparticularrecognitionto
theProgramCommitteetoWilliamRusconiHoward
GreenfieldandSteveSilveiraIalsowanttorecognize
theStateChamberofCommercewhichprovidedthe
trusteeswithaninsertinthetrusteesfolderthestaff
ofTurlockMADwhichaddedtotheinsertthefolder
itselfandthematerialinthefolderdonebytheNo
SalinasValleyMADstaffandthegreateffortwhich
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wasmadebyeverybodyassociatedwiththearrange
mentsforthisconvention

RobertHPetersItiscustomaryatthisAnnual
Meetingtomakeamotionapprovingalltheactionsof
theBoardofDirectorsandoftheAssociationthrough
outtheyearIsomoveinordertoassurecontinuation
ofthispolicy

ThismotionwassecondedbyJackHKimballand
unanimouslycarried

REPORTOFTHESOURCE

REDUCTIONCOMMITTEE

FREDCOMPIANOChairman

Thiscommitteeisreviewingwaysandmeansof
improvingmethodsonsourcereductioninformation
Abibliographyonthefollowingsubjectsisinprogress
irrigatedpasturesdairywasteandreturnflowsystems
irrigationindustrialwastesandsewagelandleveling
andlandpreparationandfloodcontrolAseminaris
beingplannedfor1966withtheUniversityofCalifor
niaatDavisItisrecommendedthattheBoardof
Directorsconsidertheappointmentofadditionalmem
berstothiscommittee

REPORTOFTHEWAYS

ANDMEANSCOMMITTEE

LRBRUMBAUGHChairman

During1965thiscommitteeconsideredthefollowing
items

1Section2302CaliforniaHealthandSafetyCode
ThissectiondirectstheBoardofSupervisorsofany
Countytodeterminetherateoftaxformosquitoabate
mentdistrictsbydeducting15fromanticipatedde
linquencyofassessedvaluationoftaxableproperty
Thecommitteeconsideredloweringthis15to10
butdecidedtomakefurtherinvestigationbeforemak
ingarecommendation

2Stateassistancetomosquitoabatementdistricts
Considerationshouldbegiventothedevelopmentof
aprogramofStatefinancialassistancetomosquito
abatementdistrictsduetothechangeintaxstructure
inCalifornia

3MosquitocontroloperationalmanualItisrecom
mendedthattheStateHealthDepartmentpreparean
operationalmanualoninsecticideandweedicidemate
rialsusedinmosquitocontrolandthatsuchpublica
tionbedistributedannuallytomosquitocontrolagen
cies

4MosquitocontrolemployeecertificationFurther
studyshouldbemadeofthisproblem

5RequestforStateHealthDepartmenttoemploy
twocivilengineersItistherecommendationofthis
committeethattheStateHealthDepartmentemploy
atleasttwoengineerstoworkinthesourcereduction
fieldofmosquitocontrolandthatsuchpositionsbe
providedforintheforthcomingStatebudgetThis
recommendationwasunanimouslyendorsedbythe
BoardofDirectorsatSanRafaelAugust271965



CMCARESEARCHCOMMITTEE

GORDONFSMITHChairman

TheCMCAResearchCommitteemetformally
twiceduring1965

ThefirstmeetingwasattheUniversityofCalifornia
atBerkeleyJuly141965todiscusstheUniversity
plansforresearchproposalstobesubmittedtothe
1966Legislatureandmeansforsupportingthem

ThesecondmeetingwasheldatSanRafaelAugust
26forthepurposeofdefiningCMCApolicyon
researchandpresentingawrittenpolicystatement
totheBoardofDirectorsforadoptionThispolicy
wasadoptedandsenttoalldistrictswiththeminutes
oftheBoardofDirectorsmeetingofAugust27

TheChairmanattendedmeetingsofthejointState
HealthDepartmentUniversityofCaliforniaCommit
teeonResearch

ThechairmanalsomaintainedliaisonwiththeUni
versityofCaliforniaandtheStateHealthDepartment
whileLegislaturewasinsessionandmadeanumber
oftripstoSacramentoinsupportofthefundsre
questedtoimplementtheirresearchproposals

The1965legislativesessionwasaconfusedand
hecticoneinsofarasmosquitoresearchfundswere
concernedandinthefinalanalysishighlyunsatisfac
tory

Thefundstosupporttheresearchproposalsofthe
UniversityofCaliforniawerelostfromtheGovernors
budgetatthelastminuteandanefforttohavethem
returnedincommitteefailed

ThefundsinsupportoftheStateHealthDepart
mentresearchwerefinallyallowedbutwithaproviso
bytheSenateFinanceCommitteethattheybecon
tractedtotheUniversityofCaliforniaonlyandthat
theStateHealthDepartmentdiscontinuedepartmental
staffedresearchThiswasalsoalastminuteaction

TheexistingStateHealthDepartmentresearchpro
gramwasmaintainedvirtuallyintactthroughtheco
operationoftheStateHealthDepartmentandthe
UniversityofCaliforniaTheUniversitywasableto
hirenearlyallofthepersonnelinvolvedandthenro
gramwasplacedunderthedirectionofDrWilliam
ReevesintheSchoolofPublicHealth

Duringthesummerandearly planningwas
towardtheresubmissionoftheUniversityPrograms
andthatoftheStateHealthDepartmentItwashoped
thattheStateHealthDepartmentwouldresubmittheir

requestswithoutrestrictiononstaffedresearchhow
everthiswasnotfoundtobeadvisablebytheDirec
torsoffice

DrReevesresubmittedhisproposalwithoutchange
TheDivisionofAgriculturalSciencesdecidedto

resubmittheirproposalrequesting20000000the
firsttwoportionsoflastyearsproposal

DrPetersonwasassuredthattheAssociationwould

supportthisproposalandsecureanaugmentationbill
shouldtherequestnotbeincludedintheGovernors
budget

Duringthe1965AnnualCMCAConferenceit
wasdecidedtoseekameetingbetweentheCalifornia
MosquitoControlAssociationStateHealthDepart
mentUniversityofCaliforniatheofficesoftheLegis

lativeAnalystandtheDirectorofFinanceThiswas
notfoundpossibleduringtheLegislativeSession

AttheBoardofDirectorsmeetingonAugust27it
wasdecidedtoseeksuchameetingthelastofSeptem
berorthefirstofOctoberItwasagreedthattheState
HealthDepartmentandUniversityofCaliforniawould
beabletoparticipate

ThismeetingwasarrangedforSeptember301965
AtthelastminuteitwasthedecisionoftheState
HealthDepartmentthatduetoreasonsofprotocol
andpolicytheywouldnotberepresented

PresentatthismeetingwereCarlWMullerChair
manCMCATrusteeAdvisoryCommitteeSM
SilveiraVicePresidentCMCAWDonaldMurray
PhDSecretaryTreasurerCMCAGordonSmith
ChairmanCMCAResearchCommitteeMauriceL
PetersonPhDDeanDivisionofAgriculturalSci
encesUniversityofCaliforniaJohnESwiftPhD
ExtensionSpecialistinEntomologyUniversityofCali
forniaJackSheehanAssistanttoDirectorofFinance
RoyBellAssistanttoDirectorofFinanceLarryHo
ganAssistantLegislativeAnalystDonChristenAs
sistantAdministrativeAnalyst

TheCMCArepresentativespresentedareviewof
researchtodatethecriticalneedforresearchandthe
Associationpolicy

DrPetersondiscussedtheuniversitiesplaceinmos
quitoresearchtheircooperativepositionwiththe
StateHealthDepartmentandtheirproposedprogram

SincetheStateHealthDepartmentwasnotpresent
theirpositionreceivedlittledirectattentionotherthan
thstatementofCMCApolicy

Themeetinglastedapproximatelyanhouranda
halfanditwasfeltbythoseattendingthatitwas
beneficialDiscussionwasfreelyenteredintoonboth
sidesandtheneedforexpandedresearchseemedto
bewellacceptedbytherepresentativesoftheLegisla
tiveAnalystandtheDirectorofFinance

Thesituationatpresentis

1TheStateHealthDepartmentbudgetincludes
fundsforcontinuationoftheexistincnroormwithall

fundstobecontractedapproximately15000000
2UniversityofCaliforniaDivisionofAgricultural

Sciencesrequestfor20000000withanadditional
10000000nextyearisintheUniversityofCalifornia
budget

3UniversityofCaliforniaSchoolofPublicHealth
requestfor6042800isintheUniversityofCalifornia
budget

4Contactshavebeenmadeinsunportofallthese
fundsasapackageneededforadequatemosquito
controlresearch

5ShouldtheUniversityrequestsbeexcludedfrom
theGovernorsbudgetprovisionshavebeenmadeto
haveabillenteredsupplementingtheUniversity
budgetinthenecessaryamount

6Associationpolicycallsforsupportofallfunds
requestedandtheremovaloftherestrictiononstaffed
researchplacedupontheStateHealthDepartmentat
thelastlegislativesession
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PANELEXPANDINGAIRCRAFTUSAGE

FORMOSQUITOCONTROL

THOMASDMULHERNModerator

MrMulhernWhileattemptingtochoosewordsto
satisfactorilyintroducethissubjectandthethoughtful
scientificmembersofthepanelwhichhavebeenas
sembledtopresentitandwhowillattempttodirect
yourthoughtstotheattractiveandstilllargelyun
realizedpotentialservicewhichmaybehadbythe
furtherutilizationofbothfixedwingandrotaryair
craftIcameacrosscertainpropheticwordsofwisdom
whichwereoffered30yearsagotoanaudiencesimilar
tothisonebyFrankWMillerthenananalytical
technicalconsultanttomosquitocontrolagenciesin
NewJersey

Hesaidthenanditisequallytruetodaythepos
sibilitiesoftheairplaneasausefulinstrumentformos
quitocontrolworkareveryattractiveandworthyof
seriousconsiderationOneofthemostimportant
phasesofanantimosquitocampaignisthatofsurvey
andinspectionInthisdirectiontheaeroplaneoffers
speedypracticalandeconomicalservice

Hesupportedthisviewbydatafromsometrial
inspectionflightswhichhehadmadeinoneofthe
crudeaircraftofthatperiodandexhibitedsamples
ofaerialphotographswhichhehadmadetorecord
theresultsHecalculatedthataninspectorinanair
craftcouldinagivenperiodoftimeobservethestand
ingwaterconditionsonanarea355timesasgreatas
hecouldcoverinthesametimeontheground

Allofushaveusedaerialinspectiontoalimited
extentwithaerialphotographyevenlesssoIamcon
fidentthatsomeofourpanelmemberswillinformus

ofthegreatadvanceswhichhavebeenmadeinthe
equipmentandtechniquesofaerialsurveyandinspec
tionandwilldirectourattentiontowaysinwhich
thepotentialforemployingthebirdseyeviewmay
helpustosharpenourintelligenceprograms

MrMilleralsobrieflyreferredtotrialsconducted
duringthesameyearoftheaircraftasadispenserof
larvicidaldustgranularmaterialsandliquidsprays
Thelatterwasthemosteffectiveandhadreduced
thecostascomparedtohandsprayingbyabout50
Howcrudethoseearlypioneeringattemptsweremay
bejudgedbythefactthatthecalculatedcostofthe
airsprayoperationswasabout650peracreNever
thelessMrMillersconcludingstatementwasIfirmly
believethattheaeroplanecantremendouslyincrease
theefficiencyofourmosquitocontrolwork

MosquitoabatementagenciesinCaliforniaattained
anefficiencyintheapplicationofliquidlarvicidesby
aircraftfarbeyondanywhichMrMillercouldhave
envisionedwithaperacrecostlessthanonetenth
ofthatofthosefirstearlytests butourpanelof
speakerswillpresentequallyexcitingprospectsfor
potentialfutureadvancesTheywillhopefullygive
usaninsightintothewaysbywhichwemayfitinto
ourprogramsthemarvelousnewerandbetteraircraft
electroniccommunicationsaerialreconnaissancelow
volumedispersalofliquidanddryinsecticideformu
lationsandperhapsmostimportantofalltheco
operationofallwhocancontributetosuchadvances

ThefirstspeakerwillbeMrOscarVLoppMan
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ageroftheMercedCountyMosquitoAbatementDis
trictwhichagencyafterpreliminarytrialsanda
thoroughreviewofthefactorsrelatingtoefficient
utilizationofrotarywingedaircrafthasthedistinction
ofprocuringthefirsthelicoptertobeownedbya
mosquitocontrolagencyinCalifornia

EXPEDITEDSURVEILLANCEBYHELICOPTER

OSCARVLOPP

MercedCountyMosquitoAbatementDistrict

TheMercedCountyMosquitoAbatementDistrict
hasjustpurchasedaBellModelG5helicopterThere
werethreemajorreasonsfordecidingtodosoatthis
timeFirstthereisthepopulationexpansionwhich
meanshousingexpansionPeoplenolongerbuildjust
fromthefringeofthecityoutwardtheygooutinto
thesuburbsandtheruralareaswherethemosquities
areproducedThereareareasleftbetweenbuildings
whichmustbesprayedtoachievemosquitocontrol

Secondthedistricthasusedaircraftastheprincipal
spraymachineinthecontrolprogramformanyyears
Relativelylittlefieldworkisdonebygroundoperators
Thegroundmenfunctionasinspectorsdeveloping
recordswhichareusedbythepilotstoguidetheair
sprayprogramInthisnewsituationthebreeding
areasbetweenhousesandbuildingsmustbeinspected
andtreatedwhichcannotsafelybedonewithfixed
wingaicraft

ThirdtheFederalAviationAuthorityregulations
arebecomingmorestrictprohibitingtheuseoffixed
wingaircraftclosetoresidentialareas

Afterreviewingtheseproblemscomparativecosts
wereestimatedToincreasetheuseofautomotive

equipmentbuyingmorevehiclesandnecessaryequip
mentandhiringmoreoperatorswouldincreasecosts
verygreatlyAfirstreactionwasthatthecostofa
helicopterforthistypeofworkwouldbeprohibitive
Howeverwhentheotherpossibleusesinadditionto
spraytreatmentwereconsideredtheaddedvalues
appearedtojustifytheextracostIfahelicopteris
usedforsprayworkalonethecostsmaybefairlyhigh
Eventhentheymaynotbeprohibitivebecausethere
issafetyfactorwiththehelicopterthatjustifiesextra
costButthereisagreatadvantageforsurveillance
forfieldinspectionwhichcanbeperformedinan
economicalway

Thehelicoptercompletewithsprayequipmentwas
pricedatapproximately4000000Thetotalestimated
operatingcostis4500perhourByoperatingonan
efficientplanthecostofapplyingspraymaybeonly
18to20peracreThecostwithfixedwingaircraft
was26peracrein1965

Thehelicopterfliesat610ftelevationandat60
milesperhourwhichisthemosteffectivespeedThe
effectiveswathis120ftwhenusinga50footboom
Thismeansapotentialof240acresperflighthour
Whenthe4500perhourcalculatedcostisdivided
by240theproductis183peracreThusifyou
considertheinitialcostanddontdevelopthecostper
acreyouwillnothavethetotalpicture



Theestimatedoperatingcostofthe
developedasfollows

Gasandoil

Maintenancepartsandlabor
Reserveforengineoverhaul
Contingencyreserve

helicopter

Perhour

700
800

350
150

Directoperatingcosts Subtotal2000

Pilotssalary 1000
Insurance 500

Depreciation 1000

Total4500

Manydistrictsnowhavefixedwingaircraftand
pilotstoflythemTheMercedDistrictplanstosend
threepilotstotheBellHelicopterflightschoolatFort
WorthTexasFixedwingaircraftpilotscanacquire
helicoptercapabilityinapproximately30hoursof
trainingat3000aflighthourPrivatehelicopter
schoolselsewheremayrunupto10000perflight
houroftrainingTheA Emechanicwillgotothe
sameschoolandreceiveatwoweektrainingcourse
for30000ThustheDistricthasthreepilotsanda
mechanicwhocanflyandmaintainthehelicopter
andthefixedwingplanes

Helicoptersarebeingusedmoreinmosquitocontrol
becauseimprovementshavebeenmadewhichallow
themtocomptewithotheraircraftThehelicopterhas
somedefiniteadvantagesovergroundoperationsand
overfixedwingaircraftparticularlyinsurveillance
operations

AccuracyofflightcharacterizesitsoperationThere
isinfinitelyvariablecontrollableoperatingspeedfrom
themaximumof105milesperhourtozeroandthe
helicoptercanstopandhoveroveranyselectedpoint
Thecraftcanbelandedwhereverthereisalevelspace
ofanacreorsoItlandsverticallyandtakesiffver
ticallysoitcanbeoperatedfromaverysmallbase
NorunwayisrequiredAforwardspeedofupto100
milesperhourispracticablewhenflyingcrosscountry
orthepilotmayflyslowlytolookoveranareabeing
surveyedOnecanaltercourseatanytimestopand
lookdownatanareaorevenstopandinspectonthe
groundThereisoutstandingvisibilityascomnaredto
inspectionfromthegroundwhereonecanseeonly
whatisintheimmediatevicinity

Trucksgetstuckinthemud helicoptersdont
Trucksleaverutswhichmayproducemoremosquitoes
thantheoriginalsourceWiththehelicopterthereare
nogatestoopennokeystoloseTraveltoplacesthat
wouldbeinaccessibleonthegroundissimplifiedSur
veillanceworkcanbedonewiththehelicopterwhen

thewindistoohightosprayThereisnolosttimefor
thehelicoptor

WithnolosttimethefixedcostsarelowerSurveil
lancecanbemorethoroughhenceabettercontrolis
practicableMuchgroundworkwhichistimecon
sumingandcostlyiseliminatedThereisthentime
tomakebothpretreatmentandposttreatmentin
spectionsFrequentlythesamepilotcandosurveil
lanceandalimitedamountoflarvicidingoradulti
cidingwhereimmediatetreatmentisneeded

Thereisanotheradvantagethisintensivesurveil

is lancepermitsthedirectoroftheprogramtoknow
whatheshouldtreatanditalsohelpshimtoknow
whatheshouldnottreatPeoplewhohaveusedthe
helicopterforsurveillancereportthattheacreageto
betreateddecreasesenormouslyforwithlesseffective
surveillancemuchacreagemayhavebeensprayed
whichdidnotneedtreatment

SUMMARY

Tobeeconomicallyfeasiblethehelicoptermustbe
usedinanareabigenoughtoutilizeitsgreatcovering
powerinordertokeeptheunitcostsdownItisused
tobestadvantagewhereintensiveprecisioncontrol
isrequiredinotherwordswherepeopleliveItmeets
thestricterFAAsafetyregulationsforaircraftinresi
dentialareas

OnatrialinspectionMrMulherntookalongatape
recorderandItookadipperInaflightofabout40
minuteswesurveyed20squaremilesforstanding
waterThehelicopterwouldcomedownIwouldget
outanddipandarunningstorywasrecordedontape
Attheendof40minuteswehadagoodcomplete
reportofthewatersituationover20squaremiles

COMMENTSONLOWVOLUMESPRAYING

NORMANBAKESSONANDWILLIAMBURGOYNE

UniversityofCaliforniaDavis

ExtemporaneouspresentationbyMrBurgoyne
Lowvolumespraysarereceivingconsiderableat

tentionSmalldropletsareextremelyimportanttothe
lowvolumeconceptAtanapplicationrateaslowas
perhaps810fluidozperacreverysmalldroplets
mustbeusedtoobtainuniformcoverage

InCaliforniaweareverymuchconcernedabout
driftofinsecticidesontonontargetcropsTheAgricul
turalEngineeringDepartmentoftheUniversityof
CaliforniaDavishasbeenworkingonthisproblem
forfiveyearsOurtestsareflownacrosstheupwind
endofasinglestripofalfalfaTherearerecovery
stationsat165ft330ft660ftandontoonemile
torecoveranyactualdriftofthechemicalsRecovery
ofthechemicalsfromtheplantsispossiblebutdifficult
Ithasbeenmoresatisfactorytorecoverthechemicals
fromMylarsquareswhichareplacedinthealfalfa
atthedesireddistancesfromtheflightbeforeapplying
theinsecticide

Aconventionalcommercialapplicationofliquid
sprayusingD46nozzlesonaStearmanaircraftand
anapplicationrateof7or8gallonsperacrewas
comparedwithadustapplicationResiduesamples
weretaken500feetdownwindfromthepointof
applicationTheliquidsprayyieldedaresidueofonly
01ppmwhilethedustresiduerecoveredamounted
to100ppm100timestherecoveredresidueofliquid
spray

Acomparisonwasmadeofaconventional7gallon
peracreapplicationwiththelowvolumeapplication
of810liquidouncesperacreAt1000feetdownwind
therewasanincreaseinrecoverabledriftofthelow

volumeapplicationovertheconventionalsprayoffive
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totentimesInthelowvolumetechniquesmalldrop
letsareusedforbettercoveragebutthismeansmore
driftThereforecaremustbetakentoavoiddrift
wheretheLVsystemisused
IshouldliketocommentabouttheMinispin

nozzleEachunitcostsaround5000Wehavecom
paredthedropletspectrumproducedwiththatofthe
80005flatfannozzleAtlowvolumeratesthereis
littledifferenceintherangeofdropletsizesproduced
InotherwordsthestatementthattheMinispinwill
givemostlydropsofonlyaparticularsizeisnotsup
portedbyourstudiesThetestsweremadewiththe
Minispinoperatingat8000rpminawindtunnelThe
Minispinisnoteffectiveinitspresentformonheli
coptersat60orsomilesperhourthereisinsufficient
forwardspeedtoproducethefinedropletsthatare
requiredforlowvolumesprayThereisunderdevelop
mentaMinispinwithanindividualelectricmotor
driveThiswouldincreasethecost

ROBERTAPHILLIPSPresident

CaliforniaAgriculturalAircraftAssociation

Ihavebeeninagriculturalaviation22yearsThere
wasaperiodintheearlydayswhenwespentmore
timelookingbackthanaheadwhenwetreatedWith
dustwehadadifficulttimegettingthematerialto
feedevenlysowedlookbacktoobservethefeeding
thenlookaheadtoseeiftherewereanypowerlines
infrontofusthenlookbackagainreallyquickThere
mighthavebeenfrom20to150lbsperacreapplied
Wehavecomealongwaysincetheninourbusiness
ashaveyou

Inthefinalanalysisapplicationisthenucleusof
theairspraybusinessaswellasofyoursResearch
andtechnicaldevelopmentinaircraftanddispersal
equipmentwillupgradeourrespectivebusinesses
Therearemanycorrelatedproblemsonwhichwe
needcooperationformutualbenefit

Duringthepastthreeorfouryearsmanysegments
ofgovernmenthavehadsomethingtosayonpublic
healthandthepublicimagewithrelationtoinsecti
cidesGovernmentalagencieshaveenactednewand
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sometimesdifficulttocomplywithlegislationagainst
pesticidesandtheiruserswithcertainlymoretocome

Asanindustrywemusthavethecooperationofall
concernedinpursuingthesafetyofthegeneralpublic
throughtheproperuseofpesticidesInthenear
futureweanticipateanacuteshortageofpilotsand
mechanics

Asasmallbusinesswehadlegislativeproblemslast
yearWewereconcernedbecauseoftheriseinthe
costofdoingbusinessThecostofaviationgasfor
examplemayreachprohibitiveproportionsThere
areseveralfactionsthinkingaboutaddingtotheavi
ationgastaxandofprohibitinganyaviationgastax
refundWearedeeplyconcernedaboutthisbecause
thereare3milliongallonsofaviationgasusedby
agriculturalaviationThemaincontentionontheavi
ationgasrefundmatteristheimprovementofcounty
airportsbutagriculturalairsprayoperatorsrarelyuse
countyairportsanywhereinCaliforniaWeusefields
farmersstripsandourownprivaterunways

Wealsohaveincommonwithmosquitocontrol
agenciesmuchlegislationregardingpesticidesWeare
greatlyconcernedwithlowvolumecontrolasIknow
youaretooCurrentlythereareonlytwoinsecticides
onthemarketthatwecanuseOurmainconcernis
thatwhensomeaerialapplicatorsinotherareasheard
aboutlowvolumesprayimmediatelytheybeganusing
parathionat4or5ozperacreTheyreportthatthey
arekillingtheinsectsbutwewouldliketheStateand
Federalgovernmentalagenciestoevaluatetheeffec
tivenessandsafetyofthisusage

WetooaresprayingnearhousescattleandPeople
andwearegoingtobeworkingmorecloselywith
themduringthepopulationexplosion

FAARegulationPart137affectsusWetriedtoget
enoughcooperationamongtheapplicatorstogetthis
itemrejectedbutwereunsuccessfulItisnowlaw
andwemustlivewithitWehopeitwontbetoodetri
mentalhoweverthereisastrongfeelingthatitisa
federalagencyinfringingonStatesrightsPart137
isnomorecomprehensivenorstrictthantheCalifornia
StateRegulationsandwehelpwritemostoftheseby
providingconsultationneverthelessitisquitedifficult
tolivewithsomeoftheseregulations



PRESIDENTIALMESSAGE

OSCARVLoprPresident

CaliforniaMosquitoControlAssociation

ThegeneralneedsandcharacteristicsoftheAssocia
tionhavebeendiscussedatgreatlengthinthepastand
mostofthemarestillwithustodaySometimesit
seemsthat timepassesmanyofthemareevencom
poundedTobsureitisproperandnecessarythat
wecontinuetostudyandattempttofindsolutionsto
allofthoseproblemswhichwehavefacedduringthe
pastyearsresearchbylawstrusteeparticipation
membershipclassesvotingprivilegesandthemany
othersTodayhoweverIwouldliketoconcentrate
ourthinkingmainlyontwovitalsubjectsthecritical
needforadequatemosquitocontrolresearchbothbasic
andappliedandchangingdynamicsofattitudes

ThequestionmaybeaskedWhydowesodesper
atelyneedmoreresearcheffortsinvestedatthistime
Theanswerliesinthefactthatourmosquitocontrol
problemsmanyofthemproducedbychangingsitua
tionsoverwhichwehavenocontrolareincreasingon
allfrontsatapaceweareunabletomatchOnesuch
situationconcernswaterwhichisbeingdistributedin
increasinglyenormousamountsthroughthedevelop
mentofwaterprojectsovermuchoftheStateAtthe
sametimedrainageofwatersofallkindsislagging
andplansfortakingcareofadditionaldrainageare
recognizedasinsufficientiftheyexistatallWein
mosquitocontrolareextremelyinterestedinboththe
acquisitionandthedispositionofthisincreasing
amountofwaterforthesimplereasonthatallmosqui
toeshaveonecommoncharacteristictheyallneed
waterinwhichtohatchandpassthelarvalandpupal
stagesoftheirlifecycles

TheenormousexpansionoftheStatespopulation
expectedtoincreasefrom19millionto25millionin
anotherdecadeisanadditionalimportantfactorwhich
correspondinglyacceleratesandmultipliesourrequire
mentsforprovidinganadequatelevelofmosquito
abatementGreaternumbersofpeoplegenerallymean
changesincludingrestrictionsincontroltechniques
increasedpossibilityofintroductionandtransmission
ofmosquitobornediseasesmultiplicationoftheday
todayproblemsinvolvingpeoplemosquitoproduction
andmosquitocontrolandmanyotherinfluencing
factors

Addingtothedifficultiesofachievingcontrolisthe
factthatinrecentyearsaconsiderablenumberofour
importantspeciesofmosquitoeshavedevelopedin
creasingresistancetotheinsecticidesavailableforour
uselimitingwhatlittlechoiceweformerlyhadand
frequentlyentailingadversepricedifferentialsRe
strictionsofmanykindshavebeenplaceduponour
operationsbyfederalstateandlocalorganizationstoo
numeroustomentionhereTheselimitationsempha
sizeawiderangeofimportantsubjectsandactivities
includingdriftofinsecticidesresiduesoncropsper
sistenceofchemicalsintheenvironmentandside
effectsonwildlifeandothernontargetorganismsIn
additiontotheresearchrequiredontheaboveitemsto
obtainanswersandsolutionswhichwillassistusin
achievingacceptablemosquitocontrolobjectiveswe
needadditionalresearchinthewidefieldsofbiological
controlchemosterilantsattractantsetcaswellason

improvedsourcereductionprocedurestoenableust
practicemoreeffectivemeasuresandplacelessde
pendenceonchemicalsTodaytheneedforeffective
mosquitocontrolisprobablygreaterthaneverbefore
largelyasaresultoftheincreasedthreatofintroduc
tionofseriousmosquitobornediseasescarriedby
militarypersonnelreturningfrommanyforeigncoun
triesIorthepasttwodecadesmalariahaspractically
disappearedfromtheUnitedStatesandarthropod
borneencephalitishasriseninimportanceduringthis
timeasevidencedbytheseverehumanepidemicsin
TexasFloridaNewJerseyandin1952inCalifornia
Althoughencephalitisisstilladiseaseofmajorsignifi
canceinmostpartsofthecountrymalariahassudden
lybecomeofgraveconcerntothisnationbecauseof
threesignificantcontributingfactors

1Thedevelopmentofmalarialorganismsresistant
topreviouslyeffectivedrugs

2ReturningVietnammilitarypersonnelharboring
aresistantstrainofmalarialorganismPlasmo
diumfalciparum

3Presenceofanophelinemosquitoesherecapable
oftransmittingmalariatopreviouslyuninfected
persons

Inthisregarditshouldbepointedoutthatthelast
majoroutbreakofmalariaintheUnitedStatesoc
curredhereinCaliforniain1952totalof32casesas
aresultoflocalinfectionacquiredfrommosquitoes
whichhadfeduponaKoreanreturneesufferingfroma
relapseofmalaria

Theseriousnessofthisimportantfalciparummalaria
isindicatedinaUSPublicHealthServiceMalaria
SurveillanceSpecialReport661datedJanuary17
1966whichstatesthatintheUnitedStates
ThroughJanuary151966atotalof106casereports
ofmalariaoccurringin1965hadbeenreceivedby
MalariaSurveillanceAllcaseswereimportedwiththe
exceptionof2civiliancases Fiftyonecasesoc
curredinmilitarypersonneland36ofthesecasesorig
inatedinSouthVietnam Thesamereportalso
statesFourcasesoffalciparummalariaoccurringin
personnelrecentlydischargedfromthemilitaryservice
werereportedtoMalariaSurveillancebyStateHealth
DepartmentsThesearethefirstofsuchcasestobere
portedtotheCommunicableDiseaseCenterAllwere
dischargedanddevelopedmalariaduringthemonth
ofDecember1965NonehadmalariainVietnam

TwoofthefourcasesterminatedfatallyIndis
cussinganoutlineforcurrenttreatmentoffalciparum
malariathereportfurtherstates Thisoutlineis

presentedherebecauseoftheincreasingpossibility
thatresistantmalariawillbeencounteredindomestic
medicalpracticeasaresultoftheincreasingnumbers
ofservicementreturningfromSouthVietnam

Itwouldbedifficulttooverestimatethemedicalsig
nificanceoftheinformationcontainedinthereport
herequotedparticularlysincewehavepresenttoday
inthiscountryapproximatelyasmanyaswehaveever
hadoftheanophelinemosquitoescapableofcarrying
malariaThisisoneofthechiefreasonswhywewho
areengagedinmosquitoabatementworkinCalifornia
lookedwithdismayupontheactionofthelastlegisla
turewhenitdeprivedtheStateHealthDepartmentof
itsprerogativetoengageinmosquitocontrolresearch
byauthorizingStateHealthDepartmentfundsofap



proximately12800000andthenstipulatingthatif
anymosquitocontrolresearchisnecessaryitwouldbe
contractedwiththeUniversityofCalifornia

Throughouttheyearssincetheirorganizationthe
Californiamosquitoabatementagenciesingeneral
haveleanedheavilyontheresearchassistancegivento
thembytheStateHealthDepartmentandhaveevery
hopethatthelegislatureatthenextsessionwillrecon
sidertheirrecentactionandwillreturntotheState
HealthDepartmentitsfullprerogativetouseitsfunds
tocarryoutitsownmosquitocontrolresearchIshould
alsoaddthatthegreatmajorityofmosquitoabatement
agenciesregretthatthelegislatureoverthepastsev
eralyearshascompletelyeliminatedtheStateSubven
tionfundswhichthedistrictsoncereceivedBeginning
in1946400000allocatedtotheStateHealthDepart
mentwasearmarkedforsubventiontolocalmosquito
abatementagenciesandthisamountcontinueduntil
1961whenitwasreducedto191000Bythecloseof
FY196364Statefundsforassistinglocalmosquito
abatementagencieshadbeencompletelyeliminated
Mostofthedistrictsarenowfurnishingvaluablesur
veillancedatatotheStateatactualexpensetothelocal
districts

Recognizingtheimmediateneedforgreatlyexpand
edmosquitocontrolresearchtheUniversityofCali
forniaDivisionofAgriculturalSciencestheUniversity
ofCaliforniaSchoolofPublicHealthandtheCalifornia
StateDepartmentofPublicHealthhaveworkedclose
lywiththeCaliforniaMosquitoControlAssociation
andhavedevelopedareasonablyadequateandwell
coordinatedresearchprogramConsequentlythefol
lowingfundsarebeingrequestedinthe196667budget
ofeachagency

UniversityofCaliforniaDivisionof
AgriculturalSciences 200000

UniversityofCaliforniaSchoolof
PublicHealth 60428

CaliforniaStateDepartmentof
PublicHealth 150000

410428

Inconsiderationofthecriticalandurgentnecessity
forcontinuallyimprovingtheeffectivenessofmosquito
controltechniquestoprovideadequateprotectionfor
thepeopleofthisStateagainstmosquitobornedis
easestheCaliforniaMosquitoControlAssociationhas
goneonrecordbyaresolutionendorsinginitsentirety
theaboveproposedmosquitocontrolresearchprogram
oftheStateHealthDepartmentandtheUniversityof
CaliforniaRepresentativesofourAssociationparticu
larlytheResearchCommitteehaveconsultedfre
quentlywithappropriaterepresentativesoftheabove
agenciesandweareoftheopinionthattheresearch
programsproposedbythemrepresenttheminimum
effortwhichwillberequiredtoproducetheessential
resultsneededimmediatelyFurthermorewefeelthat
allthreeoftheabovedesignatedorganizationswork
inginacoordinatedprogramofbothbasicandapplied
researchcanbestservetheneedsoftheorganized
mosquitoabatementagenciesinCalifornia

Intheyearaheadasinyearspasttherewillcon
tinuetobeproblemsofvaryingdegreesofimportance
confrontingtheAssociationInfacinguptothemitis
myopinionthatweshouldshowthatwehavelearned
agoodlessonfromthepastweshoulddiscontinue
relianceuponadefensivephilosphyofactionwherein
theinterestsoftheAssociationareconcernedToofre
quentlyinthepastwehaveremainedinactiveuntil
someoneorsomeorganizationevidencedanintention
whichwefeltwouldaffectusadverselyandthenwe
wouldobject wewouldgoonthedefensiveIthink
wehavelearnedthatanorganizationsprogressissel
domaccomplishedbyadefensiveprograminstead
weshouldadoptapositiveattitudeofthinkingwe
shouldformulateandsupportadynamicprogramthat
willclearlydefineourneedssothatothersconcerned
maybetterunderstandhowtheycanbestassistus

InclosingIwanttoexpresstoyoumyappreciation
ofyourconfidenceinconferringonmetheresponsi
bilityofservingasyourPresidentinthecomingyear
Ilookforwardwithpleasuretothisopportunityof
workingwithyoutowardthefullrealizationoftheob
jectivesofourAssociationInowdeclaretheThirty
fourthAnnualConferenceoftheCaliforniaMosquito
ControlAssociationadjourned


