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CALIFORNIA MOSQUITOCONTROLASSOCIATION

FIRSTSESSION

MONDAYJANUARY251965930AM

JDWILLISPresident
LadiesandgentlemenoftheCaliforniaMosquito

ControlAssociation

ItgivesmegreatpleasuretoopenthisThirtythird
AnnualConferencehereattheMissionInninRiver

sideFourteenyearsagotheNineteenthAnnualCon
ferencewasheldatthissamelocationItisgratifying
thattherearewithustodaymanywhoattendedthat
1951Conference

WhilewearehereIhopethateachofyoucanspend
moretimeattheUniversityofCaliforniaTherehave
beentremendouschangesatthiscampusduringthe
pastfewyearsandIamsurethatyouwillfindthisto
beahighlyimportantcampusoftheUniversitysystem

OnbehalfoftheAssociationIofferoursincereap
preciationtothemanyoutofstatevisitorswhohave
travelledsofartoattendandtoparticipateinthepro
gram

ItgivesmegreatpleasurenowtointroduceRobert
LMetcalfPhDoneoftheworldsoutstandingau
thoritiesonmoderninsecticides

WELCOMETOERIVERSIDE

ROBERTLMETCALF

ViceChancellorUniversityofCaliforniaRiverside

ItisapleasuretowelcomeyoutoRiversideandto
theUniversityofCaliforniaItseemsimpossiblethat
fourteenyearshavegonebysincesomeofuswere
hereintheMissionInnforasimilarpurposeandI
supposethatafewofyoumightjoinmeinwishing
wecouldrollbacktheclockanddothelastfourteen

yearsoveragainThoughthatisntpossibleIthink
wecantakeprideinthemanythingsthathavehap
penedsincethentohelpmakeboththeUniversity
andtheCaliforniaMosquitoControlAssociationtwo
betterorganizations

TheUniversityofCaliforniaatRiversidedidnt
existassuchfourteenyearsagowhenwemethere
AtthattimewehadhereabranchoftheAgricultural
ExperimentStationcalledtheCitrusExperimentSta
tionwhichhadattainedconsiderablefamearoundthe

worldasacenterofsubtropicalhorticulturewith
emphasisonresearchinthecultureofcitrus

ThisbranchoftheUniversitywasstartedin1907
anditsfirstheadquarterswereatthefootofMt
RubidouxattheoppositesideofRiversidefromthe
presentlocationIn1917theBoardofRegentsfar
sightedlypurchased260acresatthefootoftheBox
SpringsMountainsarichagriculturalareaandalso
inthatyearthefirstbuildingwaserectedonthenew
tract

Therehavebeensubsequentlandpurchaseswhich
haveincreasedthetotalareatoalittlemorethan1100

acresInrecentyearstheBoardofRegentspurchased

anadditional830acresofagriculturallandnear
MarchAirForceBaseabout10milesfromthepres
entcampusThisisasupplementaryareaforagri
culturaloperationstowhichmanyofthelargerproj
ectswillbetransferredasthepresentcampuslandis
neededforbuildingspace

In1954theBoardofRegentssensingthatthepop
ulationgrowththroughoutCaliforniawoulddramati
callyincreasethedemandsforhighereducation
declaredRiversidetobeateachingcampusandes
tablishedaCollegeofLettersandSciencestocomple
menttheAgriculturalExperimentStationThiswas
originallythoughtofasasmallandhighlyeliteteach
ingbranchoftheUniversitybutpeoplecontinuedto
cometoRiversideandtheywantedtogotoschool
hereThereforetheBoardofRegentsin1959declared
thistobeageneralcampus

Thisdecisionwasapartofthemasterplanfor
highereducationintheStateofCaliforniainwhich
emphasisintheUniversityisplacedonupperdivision
andgraduateinstructionItwasthereforeimplied
thatgraduateworkwouldbedonehereIn1960the
firstgraduateprogramwasbegunThishasflourished
andUCRisoneofthemostrapidlygrowinggrad
uateschoolsintheUnitedStateswithanincreaselast

yearofabout26 Therearenowenrolledabout3100

studentsofwhichmorethan760aregraduatestu
dentsAlsotheCollegeofLettersandSciencehas
beenjoinedbytheCollegeofAgriculturewhichwas
transferredtoRiversidefromUCLAin1960

Therearealsosomesupplementaryinstitutesand
centersTheAirPollutionResearchCenterhasastate

wideresponsibilityTheDryLandResearchInstitute
hasbeenestablishedwhichenvisionsacompleteap
proachtotheproblemsofaridlandsfromtheircul
turaltheiragriculturaltheireconomicandotheras
pectsandwhichshouldassumemuchworldwide
prominenceinthefutureThishasbeenfinancedby
agrantfromtheRockefellerFoundationof26000000
forthefirstyearseffortsPlansarebeingmadeforan
additionalverysubstantialgrantproposaltothe
RockefellerandFordFoundationswhichwouldpro
videforresearchtocomplementthepresentworkon
thedevelopmentofdomesticaridlandsbyincluding
substantialoverseasoperationsinmanyofthearid
regionsoftheearthtotaketotheseregionsthesolu
tionsasweseethemhereandtosendpeoplethere
tolearnoftheproblemsfirsthand

TheRiversidecampusisgrownigphenomenally
andthisaccountsfortheconstructionandthed
turbanceandthetearingupofroadsThefirstbuild
ingsthatareplannedspecificallyforgraduateinstrlc
lionarenowbeingcompletedTheseincludePhysical
ScienceUnit3alargePhysicsbuildingandPhysical
ScienceUnit4aChemistrybuildingUndercon
structionisanagriculturalchemicalsandenviron
mentalpollutionlaboratoryfinancedinpartbya
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grantfromtheUnitedStatesPublicHealthService
Thislaboratorywillbedevotedtoastudyoftheprob
lemsofcontaminationofairlandandwaterwith
principalemphasisonanalyticaltechniquesforde
tectingsmallamountsofpollution

AnewStudentUnionbuildingfinancedalmosten
tirelybynonstatefundswillbestartedshortlyCon
structionwillsoonstartonanAgriculturalScience
buildingwhichwaslongdeferredandisnowpro
videdforbythepassageofProposition2whichwill
alsoprovideforanewLifeSciencebuildingand a

ClassroomandOfficebuilding
TheRiversideCampushaslonghadavigorous pro

gramofentomologicalresearchdevotedintheearly
daysmostlytocitrusandsubtropicalfruitsSince
1946therehasbeeninterestinproblemsrelatingto
thebiologyandcontrolofmosquitoesandotherpests
suchasfliesandgnatsImustconfessthatthisin
creaseofinterestcoincidedwithmyarrivalherein
Riversidein1946andsincethattimetherehasbeen
aconsiderableamountofexpansionofresearchinthis
areaWenowhaveintheDepartmentsofEntomology
andBiologicalControlatotalofeightacademicstaff
membersandaboutsixteentechnicianssnecializing
insuchinsectcontrolproblemsaconsiderablere
searcheffortindeedThisisinadditiontotheteach
ingprograminEntomologywhichwasstartedin1960
Therearenowfortythreegraduateandsevenunder
graduatestudentsUndergraduateinstructionisof
feredinallphasesofentomologysystematicecologi
calagriculturalmedicalvariousaspectsofthechem
istryandtoxicologyofinsecticidesinsectphysiology
morphologyandbiochemistryandbiologicalcontrol
Itsreallyaveryvigorousandflourishingprogram
Therearemanyforeignstudentscomplementedby
carefullyselectedstudentsfromthiscountry

SeveralotheractivitiesenhancethisprogramWe
haveaUSPublicHealthServicetraininggranton
thechemistryandtoxicologyofinsecticideswhich
providesgraduatefellowshipsforninestudentseach
yearinadditiontotwopostdoctoratestudentsThere
isavastshortageofentomologistsofalldescriptions
butwithnewfederalandinternationalprogramsthe
shortageofinsecttoxicologistsseemstobeverycriti
calsothisprogramisaverytimelyandvigorousone

TheWorldHealthOrganizationsponsorsanother
programincollaborationwithanumberofother
laboratoriesthroughouttheworldwhichisdevoted
totheselectionanddevelopmentofnewinsecticides
forvectorcontrolprogramsthroughouttheworld
Ithasbeenapleasuretobewithyouherethis

morningandIwishyoueverysuccessinyourforth
comingmeeting

PresidentWillisWearefortunatetohavewithus
topresentthekeynoteaddressGeorgeABakerVice
PresidentoftheLosAngelesheadquartersoftheBank
ofAmericaHeisaveteranofthirtyfiveyearsof
bankingandwasnamedtohispresentpostin1960

HehasbeenacitycouncilmaninHuntingtonPark
andisapastpresidentoftheRotaryClubmember
oftheDomesticTradeandExecutiveCommitteeof
theLosAngelesChamberofCommerceandamember
oftheNationalConferenceofChristiansandJews
MrGeorgeABaker
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LEARNINGTOLIVETOGETHER

GEORGEABAKER

ThankyouPresidentWillisIknowthatthemajority
ofyouarewonderingwhatabankerisdoingonthis
podiumonsuchanoccasionwonderingwhatonearth
heknowsaboutmosquitocontrolImfranktosaythat
theonlythingIknowaboutitisthatIvebeenstung
bythesubjectmanytimes

AccordingtoyourprogrammanyPhDsaregoing
toaddressyouandtherearemanyotherexpertsin
thisfieldontheprogramItisrathercoincidentalthat
PatBishopanewscasterintheLosAngelesarea
startedhisnewsbroadcastthismorningwithalittle
statementashortlineofremembranceThehappy
onesarethosewhoknowandadmittheirlimitations

Youarelookingatsuchahappyone
ThethemeofyourconferenceisProgramBalance

ThethingsIshalltalktoyouaboutarebasicinpro
grambalanceIcallitlearningtolivetogetherThis
matteroflikingpeopleandofhavingpeoplelikeusis
fundamentalineverythingwedoYouhaveagreat
dealofeducationalworkamongthegroupswithwhich
youassociateYouhavetodoalotofresearchwork
alotofcommitteeworktopetitionforappropriations
forthisthatandtheotherAnyofusmustdothese
thingswhenweareinbusinessorprofessionallife
Ourabilitytohavethepeopleinthegroupswithwhich
weworkappreciateusorlikeusandforustohavethe
samefeelingforthemhasatremendousimportin
beingsuccessful

Peoplediffereventhosewhomaydressalikeor
whomayhavealotofcharacteristicsthataresimilar
Wecourteachotherbeforemarriagewethinkwe
knoweachotherverywellbutwefindtherearemany
unknownsthatshowuninthefirstfewyearsofmar
riageandtheykeepshowingupIntimeyoubegin
torealizethesedifferencessomeofwhichyoulikeand
someofwhichyoudontlikeItisthewaywecope
withthesedifferencesthatleadsustogettingalong
withpeople
Imnotgoingtoboreyouwithalotofpersonal

affairsbutIdowanttogiveyouseverallittlefamily
illustrationsbecausetheyaretrueandclosetohome
IhaveasizeablefamilyoffivechildrenTheyreprac
ticallygrownnowfourarethroughcollegeandoneis
approachinggraduationatUSCBringingthemuphas
beenquiteanadventureinlifeforusandonethathas
workedhardshipsonthepocketbookasyoucanwell
imagineWhenfiveyoungstersgothroughcollegeno
matterhowmuchtheyworkonthesidenomatterhow
muchscholarshiphelptheymaygetitsstillanexpen
siveprocedureSobeingabankerandnothavingtoo
muchoutsideincomeIhadtoborrowquiteexten
sivelyfromtimetotimetohelppaythecosts I

alwayslikemyaudiencestoknowthatovertheyears
IvebeenwelltakencareofbytheSecurityFirst
NationalBankataverygoodinterestrateandits
stilltakingcareofme

Whenallsevenofusarehomeittakesaheapof
livininahousetocallitahomeasEdgarAGuest
saidAndhewasright

MyoldestdaughtergraduatedfromOccidentalCol
legeShewasaveryaffectionategirlandIwellre
memberwhensheleftforschoolhermotherwould



alwayskisshergoodbyIusuallyleftthehouseearlier
butwhenIwasthereIexhibitedthesameparental
affectionWhenshedcheckinfromalatedateIwas
usuallyasleeplikemostfathersbuttheressomething
abouttheladyofthehousewhenherdaughterwould
sneakupthestairsnotwantingustoknowwhatwee
smallhourofthemorningitwashermamawouldsit
upinbedandcalloutShewouldcomeinandsiton
theedgeofthebedandwhileIsnoredonsheand
hermotherwouldtalkaboutthedategoodbador
indifferent

NowmynextdaughterwhograduatedfromStan
fordUniversityabhorswhatshecallsslobberingand
sheisinherlatetwentiesnowstillhomeandun
attachedItisagreatsourceofconcerntomebecause
inafewyearsIllberetiringandIdontwanther
aroundHermamasenoughformeinourretirement
daysImhavingproblemsIvetriedtoconvinceher
shesgoingtohavetorelaxshesgoingtohavetoLe
moreaffectionateshesgoingtohavetoliemorero
manticifshewantstotrapamanShesintheedu
cationbusinessagoodhighschoolteacherandthey
getalmostasmuchpayasbankersdonowadaysSo
shejustsmilesatmeandtravelstoEuropeandto
Russiaandallovertheplaceandhasagoodtime

NowthereasonImmentioningthisisbecauseour
childrenareourmostpreciouspossessionsWetryto
rearthemalittlebetterthanourfolksrearedusIhave

alreadybeenwelladvisedbyminethattheyknow
theycandoabetterjobthanwedidWhenyoure
rearingafamilysuchasoursyoullfindoutverysoon
thatyoucanshowyourloveonewayforonechildbut
youcantshowyourlovethesamewayfortheothers

Youwantahappyfamilyyouwantaunitedfamily
youwantpeaceandharmonyinthehomesowhatdo
youdoYoufindawaytoreacheachoneandyou
haveahappyfamilywithharmonyeventhougheach
oneinitisdifferentThatiswhatwemustdoinlife

Idontcarewhatbusinessorprofessionyouarein
fromthetimeyougetupinthemorninguntilyougo
tobedatnightyouaredealingwithpeopleandthey
arealldifferent

Imactuallynottalkingaboutfamilyrelationsexcept
asanillustrationTheabilitytogetalongtotalkto
committeestosellprojectstoeducatepeopleisbased
largelyoncommunicationandaprimeaspectofcom
municationishavingpeoplelikeyouyoumustappeal
tothemandtheytoyou
Imgoingtoofferyousevensimplelittlebasicfunda

mentalsYoumaythenwonderwhytheyinvitedme
herebecauseyouknoweveryoneofthemButImnot
apologizingforrepeatingthemTheyhavetobere
affirmedfrequentlybecauseinthisbusybustlingdec
adeofthe60swerelivinginwithalltheatomic
goingsonthepressuresandtheincreasedtempoof
livingeachdayweoftenoverlookthesebasicsandin
overlookingthemwemissagreatopportunity

YouknowandImalsowellawarethatyoucango
tocollegeallyourlifetakeeverycourseinpsychology
sociologyandanyotherologythathastodowith
humanbehaviorandyoustillwontknowallthean
swersSoImnotprofessingtogivethemtoyouhere
inthissubjectofprogrambalanceButIamgoingto
giveyousevenfundamentalswhichifputintoopera
tionwillgoalongwaytowardhelpingyoutoincrease

yourabilitytodealwithpeopleandindealingwith
peopleyouhavelifebalanceandyouhaveprogram
balanceandwithoutityouarenotlikelytobesuc
cessfulhoweverbrilliantorproficientyoumaybe

Thesevenpointsarebasedononefundamental
thatfromthetimewegetupinthemorninguntilthe
timewegotobedatnighteachoneofushaswhat
wecallanegoIdontknowwhatanegolookslike
howmuchitweighswhatcoloritiswhatshapeitis
itsinsideItsanopinionofoneselfandeverybody
hasitSomepersonshavetoogreatanopinionofthem
selveswecallthemconceitedandwedontparticu
larlylikethemImsureyoudonthaveanyofthemin
thisgroupbutwehavesomeintheBankofAmerica
Thenthereareotherswhoarenotthegregarioustype
theyaretheshytheretiringthebackwardtheydont
caretoomuchaboutmeetingpeopleWeputthem
undertheclassificationofinferioritycomplexwheth
erthatsjustifiableornotSomewherebetweenthetwo
extremesofconceitandinferiorityarethemajorityof
us

MayIgiveyoutwoorthreequicklittleillustrations
Whenyougotoastoretobuyafountainpenyoulook
atthemallTheyshowyoutheParkerstheSheaffers
theWatermansYoufinallypickuponeyoulikeand
yousayI11takethisTheclerksaysNowjusta
minutesiryouhavetotrythisoutbecauseunlikethe
ballpointpensthatareallsimilarthesehavedifferent
typesofpointsornibsaswesometimescallthem
Theyaremadetosuitdifferenttypesandstylesof
handwritingandifitsnotwhatyouwantwecan
changeitYoutakethepenyoustarttomakecircles
goingupanddowntogetthefeelofitThenbecause
youlikeityouautomaticallystartwritingyourown
nameYoudontwriteyourwifesnameyoudont
writeyourassociationpresidentsnameyoudontwrite
yourministersnameyoudontwriteanybodyelses
nameyouautomaticallywriteyourownname

Allofyoudotremendousthingscivicallyaswellas
professionallyFromtimetotimeyouarewrittenup
inthenewspapersandmagazineswithyourname
attachedandwhenyoucomehomeandpickupthe
paperormagazineconcernedyoureadthearticle
Maybetheresapictureandmaybeyoureinthattoo
Youreadthearticleandasyoureyescomedownto
whereyournameismentionedtheylingerforjusta
momentIknowtheydoeventhoughyoumaynot
wanttoadmititYoureadthearticleandbeforeyou
putitawayyoupickitunagainandholditinyour
handYouvereaditbutyougobacktoyourname
againandlookatitasecondtimeIfitsmisspelled
youcallthelocalnewspaperandyouwanttoknow
whotheproofreaderisyoureveryembarrassedabout
thewaytheygarbledyournameIftheyleftyourname
outbymistakeofcourseitsalwaysbymistake you

tellthewifeThenexttimeJohnnybringsthepaper
arounddontgivehimthe200forthesubscription
Orifyouareascrapbookfiendyouclipthearticle
andputitinthescrapbook

ThenthereisthematterofpicturesAphotographer
takesagrouplikethisAlittlelatertheproofsaresent
toyouortoyourhomeWheredoyoulookfirstwhen
yougetthatproofAttheheadtableNotunless
youreupthereYourememberwhereyousatand
thisiswhereyoulookandifitsagoodphotograph
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ofyouyoubreakoatintoanicebigsmileYouput
200intheenvelopeandsayI11takeoneButif
youlookhorribleifyouvegotaforkinyourmouth
oryoureyesarepoppingyousayIvegotmoreof
thesethingsathomethanIknowwhattodowithIm
notinterestedandyoupassitby

Thesedescriptionsarepurposelyexaggeratedbut
thesethoughtsareapartofustheyareinstinctive
NowthereisnothingwrongwithegoImnotdepre
catingitIbelieveitisadivinesparkputthereto
makeusreachalittlehighertowardsthepotential
whichfewofusreachItstherebutitshouldbe
nurturedandcultivated

ButwhyallofthisHereismyphilosophyEvery
bodyhasthisegomamahasitallthekidshaveit
themailmanhasitthepostmanhasitDrMetcalf
hasityourPresidenthasitweveallgotitinvarying
degreesWhenyourealizethateverybodyyoumeet
hasthisegoallyouhavetolearninordertogetalong
betterwiththemistorealizetheyhavethisegoand
tobuildit

EgosmustbebuiltsincerelyBananaoilflattery
bulloranyothervernaculartermyoumaywanttouse
todescribeinsinceretalkorinsinceredickeringsand
dealingsneverbuiltegoMaybeyouflattersomeone
HemaysaywithhisvocalcordsThanksforthekind
wordsJoebutwehavealittlesilentvoiceinour
consciousnesswhichnobodyelsecanhearThissays
tomeWhatonearthishebutteringmeupforEver
sinceIvebeenherehesdoneeverythingtoberudeto
mehedoesntlikemehesshownantagonismtoward
mewhatshewantWhatsheafterIdontlikehim
AndsoitdeflatesegoSoitmustbedonesincerelyand
ifwecantdoitsincerelythendontdoitNowhere
arethesevenlittlethings

No1Whyisitthateveryladyandmanherethis
morningiswearingabadgeYoullnoticeIhavemine
ontherightsideIlearnedyearsandyearsagothatit
iseasiertoreadabadgeontherightsidebecause
whenyouarecomingtowardapersonyoucanseeit
immediatelyandyousayHelloHenrybutifhehas
hisbadgeontheleftsideyoucantreaditandhesays
Geethatguycantrememberanythinghenever
knowsme

Soyouhaveabadgeandonthatbadgeiswhat
PrimarilyyournameandInoticemostofyoualso
havethenameofthedistrictandtheareafromwhich
youcomeIhaveBankofAmericatheretoidentify
me

LearntocallapersonbynameThisisoneofthe
fundamentalsindealingwithpeopleYournameis
partofyouregoanditisatremendousthingWelike
peoplewhentheyrememberournameYouareintro
ducedtosomebodyandyoudontseehimagainfora
fewweeksthenhesaysWhyMrBakerhoware
you andIsaywithmyvocalcordsverywellthank
youandIthinkMygoshwhatamemoryhesseen
meonceandheremembersmynameIlikehimIm
comingbackhere

Youwearbadgesbecauseyoudontseeeachother
toooftenandcallingapersonbynamebreaksdown
someofthestrangenessoftheconventionService
clubseverywhereusebadgesEvenwithsmallsemi
narsof18or19personsbadgesmayhelpbecauseits
importanttousethenames
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Thisisnowmoreimportantthaneverbecauseauto
mationoperatesdataprocessingofallkindsthrough
numbersGointoanybanklargeorsmallandsayto
theyoungladyGoodafternoonmywifeandIare
havingalittledifficultywehaventbeenkeepingtrack
ofourchecksIwonderifyoudpleasegivememy
balance WhatdoessheaskyouWhatsyournum
herShedoesntcarewhatyournameiswhats
yournumber Youraccountisbynumberandof
courseyoudontremembersoyousayIcantremem
berthedurnnumberThenshellsaysortofdis
gustedlyWellwhatsyourname Soshellgetyour
nameandcrossindexforthenumberandfinallygive
youthebalance

Oneofthebiggestobjectionsofourcustomersis
thatwehavedepersonalizedourrelationshipswith
peoplethroughautomationSonowwerespending
hundredsofthousandsofdollarstobuyprojection
machinesstillandmovieandweretryingtotrainall
employeestocallpeoplebynameRememberladies
andgentlemeninthisprogrambalancelearntocall
eachpersonbyname

No2AlwaysexhibitacheerfulattitudeThis
doesntmeanyouhavetogrinlikeaCheshirecatall
daylongitmeansyoumustbereceptiveapproach
ableIfsomeonecomestoyouforsomethingyoucant
givetothemwhetheritsaproductaserviceorad
vicesendhimawaysayingWellhewasntableto
helpmuchbutwasnthenicehewassowarmso
friendlyImgoingtocomebackandtalktohimagain

Asmileistheshortestdistancebetweentwohearts

Standoutinthelobbywithpeoplemillingaboutina
groupwhereyoudontknowsomeofthepeopleSmile
atsomebodyandninetyninetimesoutofahundred
youllgetasmilerightbackIfitsaladyshemight
thinkyouretryingtoflirtbutgenerallyitworksout
allrightSoalwaysexhibitacheerfulattitudeWeare
tryingtoteachouremployeesthisprincipleItisvery
importantwhenyouaredealingwithpeoplewhen
youaretalkingwithacommitteeAcheerfulattitude
sellsyou

No3AlwaysexhibitgoodmannersYousayMan
nersthatswhattheladiesthinkabouttheyfollow
EmilyPostNotusfellowsButlistenyoucanbuild
ordeflateegoquickerbymannersorthelackofman
nersthaninanyotherwayThingsIfindasIgetinto
ourbranchessometimeshorrifymeIonlyhopethat
someoftheotherbanksarehavingthesametroubles
wearesowedontloseallourbusiness

ForinstanceIseegirlsandsometimesmoremature
womeninpublicpositionsatstatementwindowsor
elsewheremasticatinggreatgobsofgumchewing
awayIthinkgumiswonderfulbuttheresatimeand
aplaceforgumanditsnotunderadeskanditsnot
inyourmouthwhenyouarewaitingonpeopleThat
isveryveryrudeIalsoseeofficersmanagersvice
presidentswithbigcigarsorcigarettesintheirmouths
andtheynevertakethemoutwhentheyaretalkingto
peopleTheywobblethemupanddownlikeGroucho
MarxHedoesitpurposelybecausethatspartofhis
stockintradebutitsveryrude

ThenIseealovelyleatherchairplacedbytheside
ofeachdeskparticularlytoinvitetheladiesinso
whentheywanttotalkaboutsomebusinessproblems
theymaybeateaseandtheproperrespectmaybe



showntothemYethowmanyofourofficersever
invitetheminTheylettheladiesstandoutsidethe
railandtheydontevengetupofftheirseatstotalk
theyjustsittherelookingupIfIwerethesewomen
Iwouldwalkoutofthebankandgoacrossthestreet
toourcompetitorsandhopetogetbettertreatment
overthereSoitsveryimportantlearntoexhibit
goodmanners

GoodmannersfeedegoyouallknowthisGoto
somesocialaffairwithyourwifesomeeveningand
therearealwaysoneortwomannerlyfellowsthere
Everybodywalksinandtheystandupandbowand
sayHowdoyoudoandwhileyouaretalkingto
JimaboutthebaseballgameorwhattheDodgersare
goingtodoorwhatyourfavoriteteamishesahead
ofyouhelpingyourwifetakeoffhercoatandyou
knowwhathappensAllthewayhomethatnightall
thenextdayallthefollowingweekinherownsweet
subtlewayshesneedlingaroundWhycantyoube
likehim ThatsfunnyIlaughtooButitsthetruth
thatswhyyoulaughbecauseyouknowithashap
penedSoexhibitgoodmanners

Whenyouaremannerlytopeopleyoubuildtheir
egoAndthentheysayMyarenttheyfinewe
shouldgetbetteracquaintedwiththesepeoplelets
bringthemintoourcircleOrforrudepeopleArent
theyillmanneredLetskeepawayfromthem

No4AlwayslistenNotthekindoflisteningyoure
doingtomenowthisisyouropeningsessionandyou
wanttogetstartedImeanindividuallisteningWhen
youaretalkingtoapersonlistentowhatheissaying
anddontwatchashapelyblondeasshestrutsacross
thehorizonThispersonknowsifyouarepayingno
attentiontowhatheorsheissayingTheresnothing
moreexasperatingwhentalkingtoanindividualthan
toknowasyouaresayingsomethingthathismindis
notonitItburnsmeupYouthinkWhatamIwast
ingmytimeherefor

Thereistoomuchofthisbeingdoneevenatthe
executivelevelOnceinawhilewehavedecisionsto
makeweresupposedtomakeourownbutsometimes
abigdecisioniscalledforYouthinkyouknowthe
answerbutinabigorganizationlikeoursitmayaffect
theoverallpolicyoftheinstitutionSoyouwantto
gettheviewpointoftheotherexecutivesAndIsome
timessayOhnutsImightaswellhavedoneitmyself
becausetheydontlistenItsveryimportantListen

Whenyoulistentoapersonyouautomaticallybuild
hisegoWhenyouspeaktoyourcommitteesyouexpect
themtolistentoyouBythesametokenlistentothose
whomaycriticizeorquestionsomethingyoubringup
DonthoponthemandstartbreakingthemoffLet
themsaywhattheyhavetosayTheymaynotagree
withyourtheoryorwhatyouwantortheamountof
moneyyouwantLetthemtalkandalwayslistenit
buildstheiregoWhenyoudontlistenitdeflatesthem

AndtoyouyoungfathersThisapplieswonderfully
inthehomeWeapplieditwithourfivechildren
throughalltheyearsWhenyoucomehomesome
nightandyourwifetellsyouthatyournextdoor
neighborisallhetupaboutyoursonhesbrokena
paneofglassinthegreenhousedoyougointhere
andlistentothekidordoyouhopalloverhim
ListenTherearetwosidestoeveryquestionand

maybehehasadifferentexplanationthantheneighbor
hadsoithelpstobuildgoodwillathomeSore
memberlisten

No5Alwayshaveasympatheticattitude
LetmetellyoumyprizestoryasanillustrationAnd

alloftheselittlestoriesImusingaboutmyfamilyare
trueTheyarenotfakedtocolormytalktheyare
partofmylife

WhenwelivedinHuntingtonParkandhadjust
threechildrentwoofthemweregoingtohighschool
andonetojuniorhighTheycamehomeandsaidthey
neededmoneyforstudentbodyduesadvancepay
mentsfortheirannualsfeesforvarioussocialfunc
tionsetcSothisparticulareveningIsaidGoup
andgetmywalletwhichisonmydresserandtake
whatyouneedThenextmorningMrsBakersaid
BythewayGeorgeIforgottomentiontoyouthat
theresabigsaledownatRobinsonsandsomeofus
girlsaregoingdownforlunchandtohavealittlefun
Iwonderifyouhave2500aroundthatIcoulduse
Isaidshecouldlookinmywalletsoshewentupand
lookedbutsaidthekidshadraideditandtherewasnt
enoughleft

IsaidOhthisissimpleIllmakeoutacheckand
giveyoumycardGotoourbranchandyoullhaveno
troublecashingitBythewayIhandleallthebank
inginourhomeWehaveajointaccountbutbecause
Ivebeenrearedasabookkeepernaturallymywife
letsmedoitShesnotusedtoitSothenextdayshe
wentintotheparticularbranchandwalkeduptothe
ladytellergavehermycardandsaidImMrs
BakerheresmyhusbandscardIdontknowwhether
youknowhimornotbutIneededalittlemoneythis
morningandhedecidedIcouldcomedownhereand
cashthis2500Nowifshehadbeenanalertteller
shedhavepickedupthecardandsaidBakerlets
seeNoIhaventmetyourhusbandyetIllhaveto
meethimThenmywifesaidThischeckispayable
tomeGertrudeBakerIknowImsupposedtosignit
somewhereshemeantendorseitofcourseIwonder
ifyoudtellmewhatImsupposedtodoIftheteller
hadbeensmartshewouldhavesaidWhyMrs
Bakerjustsignyournameonthebackandwhileshe
wassigningshedhavecountedoutthe2500Butdo
youknowwhatshedidSheputherhandsonherhips
thisiswhatmywifesaidandImsureshetoldthe
truthandshelookedatherandsaidDoyoumean
totellmethatyoudontevenknowhowtoendorse
acheck Mywifegrabbedthecheckwalkedoutof
thatbankandtothisdayfifteenyearslaterhasnt
putafootinsideabranchoftheBankofAmericafrom
whichIgetmylivingItellhersheshouldnevercarry
achipthatlongandofcoursesheshouldntThisis
anappallingthingButsupposethatinsteadofbeing
GeorgeBakerswifeshehadbeenthewifeofthe
PresidentoftheUniversityofCaliforniaorofthe
UnionOilCompanyYouknowwhatwouldhave
happenedinsideoftwentyfourhoursImsureyou
doTherewouldhavebeenafewaccountstransferred
ThepointIvebeentryingtomakeishaveasym
patheticattitude

Alotofusdontknowthetechnicalitiesofyourfield
Allweknowisthatwehaveanundesirablepestthat
bringsalotoftroubleandsicknessWhenyoutalkto
thepeopleaboutmosquitoeshaveasympatheticatti
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tudeandexplainthebackgroundinlanguagetheycan
understand

Wehavetakenpeopleontoursofourtremendous
automationequipmentWehadseveralguidesIwent
aroundafewtimesandIsaidGetthesefellowsoff
thistourtheyaretalkingdataprocessinglanguage
andthesepeopledontknowwhatonearththeyare
talkingaboutGetsomefellowsasguideswhocanput
intolaylanguageallthemarvelousthingstheseinstru
mentscandoWevedonethisandnoweverybody
enjoysitbecauseweexplaininsimplelanguageBe
sympatheticIfyouaresympatheticwithpeopleyou
automaticallybuildtheirego

No6NeverhighhatNomatterhowsuperioryou
maybeinyourparticularfieldhowwealthyyoumay
behowmanylettersyoumayhaveattachedtoyour
namenomatterhowimportantyoumaybeinacom
munitynevertrytolettheotherpeopleknowtheyll
findoutIfoundouttodayIreadyourprogramI
lookedatthenamesofallthePhDsyouaregoingto
listentoIknowtherearealotofthemheretheydont
havetotellmeThenasyoumeetthemtheyveal
readybuiltanegoAsyoufindoutthattheyareso
muchmoreimportantthantheyeverexpressedthem
selvestoyouasbeingthatdoublesyouregobecause
yousayWelljustthinkhetreatsmeasifIwerea
brotherorsisterorgoodfriendIneverknewhewas
suchanimportantmanIneverknewhewasthe
wealthiestpersonintownIneverknewhewasone
ofthebrainiestmeninthisfieldintheUnitedStates

WhenyougointoseeJesseTappthechairmanof
theboardofourbankandthisistheonlyplugIshall
getinforthebank heifanybodyhastherightto
strutaroundhisofficewithhisthumbsunderhisarm
pitssayingLookwhatabigboyamIbecausehes
thechairmanoftheboardoftheworldslargestbank

Alotofyouknowhimorshouldknowhimbecause
hesveryactiveinagriculturalaffairsandotherthings
inthisstatesoonhellberetiringButdoesJessestrut
aroundHesthekindestsweetestmostunderstanding
yetdeeplyintelligentmanyoullmeetanywhereand
peopleareamazedYoucangotohimwithanykindof
aproblemandhelltalktoyouaboutitGoodheavens
youdneverthinkhewasthechairmanofabankhes
sonormalsohumansounderstandingThatshumility

Beinghumbledoesntmeangrovelingatapersons
feetorlettinghimwalkoveryouHumilityisacknowl
edgingthatyouhavetohavehelpThismorningthe
happyonesarethosewhoknowandadmittheirlimi
tationsThatsaformofhumilityisntitFewifany
ofusgettowherewearealoneSurewehavetobe
capableandwelleducatedwehivetoknowourbusi
nessinordertoprogressand1epromotedYetthere
areliterallyhundredswhocontibutetoourreaching
thatgoalThewonderfulsecretprieswehavehowthey
coverupforusandhowtheyhelpusAndalotof
otherindividualswhoareapartoftheteamallthe
waydownthelineTheydoefficientworkforwhich
wegetcreditandscinetimeswerenothalfasgood
asweappeartobeWemustneverforgettheirefforts
wemustalwaysremrmerthemandwhenweget
movedwemustgivethemduecreditWhenweare
humblenomatterhowimportantwemaybewe
automaticallybuildtheotherpersonsegoandhe
lovesit
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No7DontargueWhatdoyoudowhenyouargue
YoushowtheotherfellowheswrongWellhemay
bewrongbutargumentaccomplishesnothingThen
whatareyousupposedtodoAgreewithhimjustto
buildhisegoNoyoumustdothissincerelyandif
youdontagreewithhimyouwouldntbesincereif
youpretendedtoYoulistentohimexhibitgoodman
nersyouarecheerfulyouaresympatheticWhenhe
getsthroughgivingyouhisviewpointnomatterwhat
subjectitsoneventhoughyoudontagreeheusually
knowsyoudonthewouldntbediscussingitwithyou
ifheknewyouwereinagreement youmaysayWell
HenryIappreciateyourviewpointThereareacouple
ofthingsyoumentionedthatImgoingtocheckinto
furtherIneedsomeenlightenmentonthemandyet
ontheotherhandHenry andyougivehimyour
ideasOrThatsaninterestingangleMaryIllcheck
onitandyetthereisthisotherway

ThisiswhatwedoinourbusinessWehavemore
opportunitiesforargumentthananyotherplacePeo
plecomeinmadoverthisthatandtheotherthing
SometimesImworriedthattheyaregoingtohavea
heartattackorblowtheirstacksrightthereYousit
downwiththemandsayWereverysorryyouareso
disturbedMrBrownWedontliketohavepeople
disturbedNowtelluswhatsyourstory Whilehes
rantingandravingyoulethimrantandraveYou
dontarguewithhimeventhoughyouaresureheis
wrongHemaynotbewrongThenyoucheckupand
findoutwhatsthematterIfyouoryourorganization
hasgoofedassometimesyouhaveyoucomebackand
apologizetohimItsnowonderyougotallupset
weresorryaboutitThisisourerrorandifweve
hurtyouinanywaywellbegladtocorrectitand
weapologizetoyousincerely

Orifyoufindthathegoofedyoudontcomeback
andsayUhuhthisonesonyouNosiryoudont
YoujustsayWellingoingoverthismatterwe
noticedsomethingthatcouldhavehappenedhere
Wenoticedthatyourwifechangedhersignaturea
whileagoandnowshesnotsigningitasitappears
inourrecordsandthisiswhythecheckwasreturned
SomethinglikethisandthenhebeginstosayOh
yesIseeshedidntdoitrightImawfullysorryIm
aboreforbeingsonastyandhewalksawaySo
dontargueDonttolerateargument

WenevertoleratedargumentinourhomeArewe
abunchofangelsNonotfromthetimetherewere
justtwochildrenandonlyonetoyintheplaypen
thatsthetimeforanargumentscratchingandscrap
ingandpullingSoyoufindanothertoyIftheresnot
anothertoynearbyyougetsomethingthatsequally
softornotharmfulandyougiveittothemandsay
changeoffThenastheygrowupyouteachthem
tositandreasontogetheraswedidWedontwant
themtoberobotsandtothinkaliketheyhavetheir
ownviewsandtheirowndifferentwaysbutdont
argueArgumentaccomplishesnothingAsaresult
yourfamilygrowsupwithoutbickeringThereshar
monyTheresdisagreementofopinionsurelybut
itsdoneinadiscussionmannerinabeautifulwayand
youhavethepeacethatalotofpeoplearelookingfor

NowarenttheseprinciplessimpleYouknewevery
oneofthemWhydidIgetupearlyandfightthe
trafficdrivingallthewayoutherethismorningto



tellyouthisBecauseIbelieveinitBecauseIknow
weforgetthesethingsRemembereverybodyhasan
egoinvaryingdegreesYoulearntogetalongbetter
withpeoplebybuildingthisegoinmanymanyways
butrememberLearntocallapersonbynamealways
becheerfulexhibitgoodmannersbesympatheticdo
nothighhatbehumbleanddontargue

Gentlemenletsusetheeducationwehavethe
proficiencywehaveinourprofessionstheexperiences
wevegatheredsofarinourlifetoevergreatereffec
tivenessbyincludingamongotherthingsthoseseven
littlethingsIvetoldyouIknowtheyllworkforyou
IappreciatetheprivilegeofbeingwithyouThank
you

PresidentWillisThankyouMrBakerWeappre
ciateyouradviceIthinkthatduringthenexttwo
daysitwillbeputtolotsofuseforthegoodofthe
Association

REVIEWOFRECENTRESEARCHON

MOSQUITOESBYTHEENTOMOLOGY
RESEARCHDIVISIONUSDA

WCMCDUFFIEBMGLANCEY

JBGAHANANDLFLEWIS
EntomologyResearchDivision

AgrResServUSDA

Ihavenothadtheprivilegeofattendinganannual
meetingoftheCaliforniaMosquitoControlAssociation
andreviewingrecentresearchonmosquitoesbythe
EntomologyResearchDivisionformanyyearsHow
everyourAssociationwaskeptinformedoftheresults
ofUSDAresearchalmostyearlybyDrAWLind
quistuntilhisretirementin1962Myreviewtoday
thereforewillhelimitedtoresearchduringthepast
2years

Beforepresentingtheresultsofourresearchon
mosquitoesIbelieveIshouldtellyouwherethisre
searchisbeingdoneandsomethingofitsscopeat
eachlocationThelargestpartofourresearchon
mosquitoesisconductedatGainesvilleFloridaby
thestaffwhichwasmovedfromOrlandoinJune1963
Abouthalfofourresearchisdevotedtoscreening
newcompoundsfortoxicitytomosquitolarvaeand
adultsandtofieldtestingofpromisingmaterialsas
larvicidesandadulticidesTheotherhalfofourwork
isdevotedtoinvestigationsofchemosterilantsattrac
tantsinsecticideresistanceandbiology

AtCorvallisOregonthebetterlarvicidesfoundat
GainesvillearetestedinthelaboratoryagainstCulex
tarsalisCoquillettTheoutstandingmaterialsarealso
testedagainstthisandotherspeciesunderfieldcon
ditionsespeciallyinlogpondsTheworkershereare
alsoconductingstudiesofattractantsespeciallywith
regardtoovipositionstimuliandaredoingimportant
workonthemodeofactionofinsecticidesandthe
natureofresistanceinseveralspecies

OurworkatFresnoincooperationwiththeBureau
ofVectorControloftheCaliforniaStateDepartment
ofPublicHealthisconcernedwithirrigationmos

1Mentionofaproprietaryproducthereindoesnotnecessarily
implyendorsementofthisproductbytheUSDA

quitoesTheoriginalobjectivewastostudythebi
onomicsandcontrolofthesespeciesinrelationto
landandwatermanagementpracticesThisobjective
couldnotbeattainedsowehaveplacedmajorem
phasisonthebiologyofdifferentspeciesgivingsome
attentiontotheevaluationofinsecticidesandchemo

sterilantsandtobiologicalcontrolagents
Earlyin1964anewstationwasestablishedatLake

CharlesLouisianatostudythebiologyandcontrol
ofsaltmarshmosquitoesHeremajoremphasisison
landandwatermanagementprocedurestominimize
mosquitoproductionandonbiologicalcontrolagents
ThisworkisunderthedirectionofHCChapman
whowasformerlyinchargeofourworkatFresno

ResearchonlarvicidesDuringthepast2yearsap
proximately300newcompoundshavebeenscreened
fortoxicitytoAnophelesquadrimaculatusSaylarvae
AboutathirdofthesematerialswereratedasClassIV

larvicidesmorethan50mortalityat10ppmThree
ofthesecompoundscaused100mortalityat001ppm
in24hourswhichisthekillusuallyobtainedwiththis
concentrationofDDTagainstthenonresistantlabora
torystrainElevencompoundswere100effectiveat
dosagesof0025to005ppmDataforeightofthese
compoundsarestillconfidentialbutresultsforthe
other6appearinTable1

Table1Toxicityof6compoundsto4thinstarlarvae
ofAnophelesquadrimaculatus

CompanyNameandNo
AmerCyan52160Abate
Bayer52957
CelaGmbHS1942
GenChemGC6593
GeigyGS13005
ShellSD8436

Percentmortalityin24hoursat
indicatedconcentrationsppm
005 0025 001 0005
100 100 100 74
100 100 100 74
100 100 60 40
100 94 56 24
100 90 22 4
100 60 12

AmericanCyanamidEI52160wasoneofthetwo

mosteffectivelarvicidesThiscompoundshouldbe
ofspecialinteresttomosquitocontrolworkersbecause
ofitsverylowmammaliantoxicityofapproximately
3000mgkgThismaterialhasbeengiventhetrade
nameAbateandwillberegisteredforuseinthe
nearfuture

CisternTestsAlthoughtheEntomologyResearch
Divisionisnotinvolvedinthecurrentprogramto
eradicateAedesaegyptiwehavebeenconducting
testsatGainesvilletodeterminethepotentialofsev
eralinsecticidesascontrolagentsSinceAaegypti
breedsprolificallyincisternsintropicalareastests
weremadeincisternstoevaluatetheeffectivenessof

severalcompoundsofrelativelylowmamaliantoxicity
Thecisternsweretreatedwith10ppmoftechnical
insecticidesmixedwithacetoneAtweeklyintervals
aftertreatmentsamplesofthewaterweretakenfrom
thetopandbottomofthecisternsandtestedfor
toxicitytofourthinstarlarvaeofAquadrimaculatus
andAaegyptiThemosteffectiveinsecticidewas
chlorthionwhichgave100killsofbothspeciesfor
4weeksAmericanCyanamid52160anddicitpthon
werelesseffective

Duringthepast2yearsatCorvallisOregonwe
haveconductedextensiveteststocomparetheeffec
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tivenessofseveralinsecticidesindifferentformulations
forthecontrolofseveralspeciesofmosquitoesthat
breedprolificallyinlogpondsTheyhavealsogiven
attentiontocontrolofmountainAedeslarvae

Intestsinlogpondsweobtained100initialcontrol
with01lbacreoffenthionappliedonDurhamDura
texHRgranulesorvermiculiteThetimeinterval
betweentreatmentsrangedfrom1to2weeksindif
ferentpondsApplicationsof01lbacreoffenthion
withattapulgitegranuleswerelesseffectivebuta
dosageof02lbacregavesatisfactorycontrolfor12
daysApplicationsof01lbacreoffenthioninSAE30
motoroilfueloilandwaterwere99100effective
initiallyandretardedreinfestationfor712daysIn
comparativetestsAmericanCyanamid52160proved
fullyaseffectiveasfenthionBothgave99initial
controlat0025lbacrethelowestdosagetested
Dosagesof01and015lbacreappliedinoilor
granularformulationsgave100killsandwereeffec
tiveabout2weeksinmosttestponds

IntestsagainstmountainAedeslarvaeweobtained
100controlwithonly005lbacreoflindaneFenthion
andAmericanCyanamid52160at01lbacregave97
100controloflarvaeSeveralmaterialsincluding
ronnelgaveveryerraticresultsandfailedtogive
completecontrolinalltestsevenwhenappliedat
05lbacre

ResearchonAdulticidesAtGainesvillenewcom

poundsthathaveshownhightoxicitytohumanlice
andmosquitolarvaeinscreeningtestsareevaluated
foreffectivenessagainstadultAedestaeniorhynchus
WiedemannThematerialsaretestedasspraysin
amodifiedwindtunnelbytheproceduredescribed
byDavis1959andDavisandGahan 1961 with

malathionasastandardDuringthepast2yearswe
haveevaluatedapproximately200compoundsbythis
procedureandaboutafifthofthemhaveratedClass
1VLCorlessthan005 Compoundsthatwere
equalorsuperiortomalathionareshowninTable2

Table2Toxicityof8compoundsagainstadultAedes
taeniorhynchusincontactspraytestsaverageof1to
4replicateswith2cageseach25adultspercage

CompanyNameandNo LC0 conc LC cone

Estimated Estimated

ShellSD8280 00019 0005
ShellSD8211 004 007
ShellSD8436 0046 016

Bayer42696 0050 017

Bayer47940 0060 017

GeigyGS13005 0064 018

ShellSD8530 0130 021
Malathionl 0100 021

020 045

ResultsrepresentmeansandextremesofLCsandLCousin
seventests

ThemosteffectivecompoundsbyfarwereShell
SD8280andShellSD8211withLCof0005and
0007respectively

InFloridaweconductedanumberoffieldtestsin

1963tocomparetheeffectivenessofBayer41831
Bayer39007andmalathionasaerialspraysforthe
controlofadultsaltmarshmosquitoespredominantly
AedestaeniorhynchusAllmaterialswereappliedas
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emulsionsattherateof01lbacreandalsotested
Bayer39007andmalathionat005lbacreBayer
39007at01lbacreshowed99controlatthe3and
6hrcountsand96controlafter24hoursThe005
lbacreapplicationwasonlyslightlylesseffective
Bayer41831andmalathionat01lbacreshowed96
and86controlrespectivelyafter6hoursbutonly
27and72after24hoursMalathionat005lbacre
wasrelativelyineffectiveinthesetests

In1964ourFloridapersonnelranaerialspraytests
tocomparetheeffectivenessofmalathionformulated
inanemulsionafueloilsolutionandinafogoil
solutionspecificgravityof092andmolecularweight
of200Allapplicationswereattherateof0051bacre
Intheseteststhefueloilandfogoilsprayswereabout
equallyeffectiveandbothwerefarsuperiortoemul
sionspraysThedifferencesinformulationmightnot
havebeensomarkedatdosagesof01or02lbacre
Howeverinourworkovertheyearsaerialspraysof
oilsolutionsofotherinsecticideshaveconsistently
provedtobemoreeffectiveagainstadultmosquitoes
thanemulsions

Duringthepastyearwehaveheardagreatdeal
aboutapplicationsoflowvolumesofconcentratedor
undilutedinsecticidesEnthusiasmforthisprinciple
wasstimulatedbythefindingthatapplicationsof
severalouncesperacreofundilutedtechnicalmala
thiongavemoreeffectivecontrolofcertaincroppests
thanlargervolumesofdilutesolutionsandalsopro
ducedlowerresiduesTheideaherewasnotnew

tomosquitocontrolIn1949inAlaskastudiesshowed
thatapplicationsof025and05pintof20DDToil
solutionwerefullyaseffectiveas10and20pintsof
5DDToilsolutionagainstmosquitolarvaeandadults
Blantonetal1949Travisetal1949However

thecurrentconcernoverresiduesandharmfuleffects
onbeneficialinsectsfishandwildlifedictatedthat
mosquitocontrolworkerstakeanotherlookatthe
meritsofapplyingconcentratedorundilutedinsecti
cidesResultsofworkalongthislinein1964havenot
beenpublishedHoweverIcanreportthatstudiesin
1964byTDMulhernandCMGjullinincoopera
tionwithanumberofCaliforniamosquitoabatement
districtsshowedthatlowvolumesofparathionmala
thionandfenthiongaveaboutasgoodcontrolof
mosquitolarvaeinirrigatedpasturesandcroplands
astheusualvolumesof to1galacreMuchaddition
alworkwilldoubtlessbedonein1965

Similarstudiesonlowvolumeaerialsprayingof
malathionwereconductedinFloridaagainstadult
saltmarshmosquitoespredominantlyAtaeniorhyn
chusInthesetestsapplicationof2ozacreormore
showedover90controlafter24hoursbutadosage
ofonly96ozgavehighlyeffectiveimmediatecontrol
Glanceyetal1965

DevelopmentofresistanceinmosquitoestoDDT
andotherchlorinatedhydrocarboninsecticideshas
stimulatedourresearchtofindnewresidualinsecti
cidesforuseintheworldwidecampaigntoeradicate
malariaandothermosquitobornediseasesDuringthe
past2yearswehaveevaluatedapproximately100new
compoundsasresidualapplications100mgsqfton
plywoodpanelsagainstadultAquadrimaculatusIn
additionweconductedfieldtestsin1963and1964to
evaluatetheeffectivenessofseveraloutstandingmate



rialsasresidualapplicationsagainstadultsofAquad
rimaculatusinfarmbuildingsinArkansas

Inthelaboratorytestsover200ccmpoundscon
tinuedtokill70100oftheadultsexposedontreated
plywoodpanelsfor48weeksSever11materialsinclud
ingZectranStaufferN2310andMonsantoCP40273
showedaboutequaleffectivenessagainstresistantand
normalstrainsofadultsofAquadrimaculatusHow
evertheoutstandingtreatmentswerethosewithBayer
37344andHercules7522Hpluspiperonylbutoxide
110eachgave100killsofbothstrainsafter96
weeksCarbarylincombinationwithpiperonylbutox
idewasalso100effectiveagainsttheresistantstrain
for96weeksbutwasslightlylesseffectiveagainst
thenormalstrain

In1962residuesof5carbamatesand3organophos
phatesincludingmalathionasastandardwereapplied
at200mgftinfarmbuildingsinArkansas Gahan

etal1964 Theseworkersdidnotdeterminethe
maximumlifeofthebestmaterialssincethemosquito
seasonendedbeforetheylosttheireffectivenessHow
everresiduesofBayer39007Hercules5727orUnion
CarbideUC10854Bayer41831UpjohnU17004
andHercules7522Heliminatedallormostofthe
adultmosquitoesthroughoutthetestperiodAllthese
materialsweresuperiortocarbarylHookerHRS1422
andmalathionFurtherobservationsin1963onbuild
ingstreatedin1962showedthatthetreatmentsof
Bayer39007werealmostcompletelyeffectiveafter63
weeks Gahanetal1964 Hercules5727wasonly
slightlylesseffectivethanBayer39007

In1963weappliedthesesamecompoundstofarm
buildingsinArkansasthebetteronesat100mgft
andothersattheoldrateof200mgftResultsshowed
thatBayer39007andUpjohnU12927wereaseffec
tiveatleastfor1112weeksat100mgftasthey
hadbeenat200mgftin1962Severalothermaterials
alsogavehighcontrolthroughouttheseasonInsum
marythe1963resultsshowedthatthemalathion
standardwasinferiortoBayer39007UpjohnU12927
Hercules5727andBayer41831aboutequaltoBayer
37344andsuperiortoHookerHRS1422andcarbaryl

CooperativeResearchwiththeDepartmentofDe
fenseOneofthemostimportantfunctionsofour
OrlandoFloridalaboratorywascooperativeresearch
withtheDepartmentofDefenseonspecialproblems
inoverseasareasThisrelationshipisbeingcontinued
byournewlaboratoryatGainesvilleIn1963wecon
ductedextensivetestsonOkinawatoevaluateanum
berofinsecticidesforthecontrolofbothadultand
larvalmosquitoes Gahanetal1965

IntestswiththermalaerosolsTIFAagainstadults
ofCulextritaenorhynchusGilesandCulexquinquefas
ciatusSayfenthionandnaledgavekillsof90to100
with2to6ozgalofoilBayer39007wasaboutequal
tothesematerialsagainstCtritaeniorhynchusbutin
feriortothemagainstCquinquefasciatusThesethree
materialsweresuperiortodichlorvosandmalathion
DDTwasineffective

InfieldtestsagainstlarvaeofCtritaeniorhynchus
fenthionwasthemosteffectivematerialatthelow
dosageof005lbacrebutat01lbacrefenthionand
naledwereequallyeffectivegiving94and95con
trolrespectivelyTrichlorfonandBayer39007were

highlyeffectiveat025lbacreandsuperiortomala
thionandDDT

In1964weconductedfurtherstudiesonOkinawa
buttheseresultswillnotbeincludedinthisreview
SimilarcooperativestudiesarecontemplatedinSouth
eastAsiathisyear

ResearchonSterilizationTechniquesofMosquito
Control Wehavecontinuedourresearchonthe
chemosterilizationofdifferentspeciesofmosquitoes
Ingeneralourresearchhascenteredaroundlabora
torystudiesoftheeffectivenessofdifferentsterilants
thepossibledevelopmentofresistancetothesterilizing
effectofthesechemicalsandsomelimitedsmallplot
fieldstudiesonmeansofutilizingchemosterilantsHow
toutilizethesemaAerialsforpracticalcontrolremains
themostseriousunsolvedproblemindeveloping
chemosterilanttreatmentsagainstmosquitoesThe
toxicityofknownchemosterilantsalongwiththeir
unknownbutpotentiallymutagenicpropertiesmay
preventtheneedfordirecttreatmentofbreeding
areasEffectivemeansofutilizingchemosterilantsin
attractivebaitsorluresorinthereleaseofsterile
maleshavenotyetbeendevelopedConsequently
anyuseofchemostcrilantsforcontrollingmosquitoes
restsontheingenuityofresearchersandontheirelu
cidationofhazardsinvolved

Youwillbeespeciallyinterestedintheresultsof
researchwithanewcompoundhempahexamethyl
phosphorictriamide whichdiffersstructurallyfrom
theaziridinylcompoundsandisalsomuchlesstoxic
HempafedtoadultsofAedesaegyptiatconcentrations
of1 05 and01inhoneywatersolutionscaused
completeoralmostcompletesterilityofadultsSterile
maleswereatleastascompetitiveasnormaluntreated
malesinmatingwithvirginuntreatedfemalesHow
everwhenadultsofAaegyptiwereexposedtoresid
ualdepositsofhempaonvarioussurfaces glass
plasticmasoniteandpaperandlarvaewereexposed
tothematerialintheirrearingwateritcausedonly
partialornosterility

LarvaeandadultsofAaegyptiweretreatedwith
apholateandtepatodeterminewhetherthemales
wouldrecoverfertilityaftersuccessivematingsRe
coveryoffertilitywasalmostcompletebythefourth
matingwithmalestreatedaslarvaewithapholate
Malestreatedaslarvaewithtepashowedlessrecovery
offertilityTherewasnoindicationofrecoveryof
fertilityinmalestreatedasadultswithresiduesof
tepa DameandFord1964

StudieswithAedesaegyptitreatedwithapholate
wereconductedtodeterminewhetherresistanceto
thesterilizingactionofthiscompoundcouldbede
velopedthroughselectionswithsubsterilizingdosages
administeredtolarvaeintreatedwaterTwocolonies
ofAaegyptidevelopedresistancetothesterilizing
actionofapholate Hazardetal1964 Theimpor
tanceofresistanceinotherspeciesorinfuturecontrol
operationsremainstobedeterminedhoweverresults
indicatedthatresistancetochemosterilantsmightbe
aproblemtobeconsideredinresearchwiththese
materials

OurpersonnelalsoconductedstudiesinCalifornia
todeterminethefeasibilityofusingachemosterilant
tosuppressapopulationofCulextarsalisinoaseswith
intheAnzaBorregoDesertStateParkLewallenetal
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1965Applicationsofapholatetopotholesattherate
of75ppmhadsomeeffectonthemosquitopopulation
butthestudydidnotprovideconclusiveresultson
thepotentialofthechemosterilizationtechniqueunder
fieldconditions

ResearchonBiologicalControlAtthepresenttime
wemustrelyheavilyoninsecticidesformosquitocon
trolHoweverIamconfidentthatresearchwillindue
timeproduceparasitespredatorsandpathogens
whichwillprovideaseffectivecontrolofmosquitoes
asourmostpotentinsecticidesThebigproblemisto
findpeoplewhoarecompetentinthisfieldandwho
willsacrificeimmediaterecognitionforlongterm
chancesofsuccessorfailureInthisregardweare
dependingonWBKellenBureauofVectorControl
CaliforniaStateDepartmentofHealthandHaroldC
ChapmanandEIHazardofourdivisionThese
menandtheirassociateshavepioneeredindemon
stratingthepossibilitiesofcontrollingmosquitoesby
meansofbiologicalcontrolagentsTheyhavefound
parasitesandpathogensthatwillkillmosquitolarvae
Theirproblemnowistofindwaystoestablishthese
organismsinmosquitobreedingenvironmentssothey
willsurviveandpreventmosquitoproductionThisis
adifficultbiologicalproblembutwebelieveresearch
willintimeprovideasolutionatleastforsomekinds
ofpathogensandparasites

NatureofInsecticideResistanceinMosquitoesAt
ourCorvallislaboratoryresearchbyEddyPlappBig
leyandtheirassociateshascontributedgreatlytoour
understandingofthenatureandmechanismsofre
sistanceinmosquitoesespeciallyinCulextarsalis
In1962theypublishedresultsonthemetabolismof
malathionandmalaoxoninresistantandnonresistant
strainsofCtarsalisBigleyandPlapp1962 Mala

thionwasdegradedprimarilybytheformationof
carboxylicacidderivativesinbothstrainsAftertreat
mentresistantlarvaeproducedover11timesmore
carboxyesterasederivativesthanphosphatasederiva
tiveswhereasnonresistantlarvaeproducedonly2times
morecarboxyesterasethanphosphatasederivatives
Furtherstudiesshowedthatthesmallamountofmala
thionconvertedtomalaoxondetoxifiedmuchmore
rapidlyinresistantthaninnonresistantlarvaeThese
resultsclearlyindicatedthatresistancetomalathion
andmalaoxonisrelatedtotheabilityoftheresistant
straintodegradethesematerialsmorerapidlythan
thenonresistantstrain

Morerecentstudiesreportedthatcertaintris
substitutedderivativesofphosphoricacidmarkedly
synergizedmalathionagainstresistantlarvaeofC
tarsalisbutcausedlittleornoincreaseinitstoxicity
tononresistantlarvaePlappetal1963 Themate
rialsusedinthesetestswereratherspecificformala
thionanddidnotsynergizeotherorganophosphates
Theseresultsindicatedthatwithcertainsynergists
resistancetoorganophosphateinsecticidescouldbe
overcomebyinhibitionofdegradationmechanismsRecentstudieshaveshownthat certainanalogsof
malathionandmalaoxonovercameresistanceinC
tarsalisandgaveequallygoodkillsofresistantand
nonresistantstrainsiPlappetal1965

AnotherpaperbyPlappandassociatespresents
resultsthatwillfurtherclarifythenatureofthemech
anismofresistanceinmosquitoesThispaperentitled
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EsteraseActivityinMosquitoesandItsPossibleRe
lationshiptoOrganophosphateandCarbamateResist
ancewillprobablyappearintheMarch1965issue
ofMosquitoNews

Theforegoingisonlyapartialreviewofafewphases
ofourprogramofresearchonmosquitoesWearealso
conductingextensivestudiesonthebiologyofseveral
importantpestspeciesandonthedevelopmentof
attractantswhichmightbeusedincontrolWeare
alsostudyingfactorsaffectingovipositionstimuliand
aresearchingformaterialsthatcouldbeappliedto
watertorepelfemalemosquitoesandpreventovi
positionIwillhopetoreportonthisresearchat
anothermeeting

Table2ChemicalNamesofProprietaryMaterials
AmericanCyanamid5216000dimethylphosphorothioate00

diesterwith441thiodiphenol
Bayer373444methylthio35xylylmethylcarbamate
Bayer39007oisopropoxyphenylmethylcarbamate
Bayer4269600dimethyl04nitromtolylphosphorothioate
Bayer4183100dimethyl04nitromtolylphosphorothioate
Bayer426963dimethylaminoptolylmethylcarbamate
Bayer4794003chloro4cyanophenyl00dimethylphospho

rothioate

Bayer5295705chloro12benzisoxazol3y100diethylphos
phorothioate

CelaGrnbhS194204bromo25dichlorophenyl00di
methylphosphorothioate

GeigyGS1300500dimethylS 2methoxy5oxo2thiazolin
4ylmethylphosphorothioate

GeneralChemicalGC659311dichloro22bispchlorophe
nyl cyclopropane

Hercules5727misopropylphenylmethylcarbamate
Hercules7522H6chloromcumenylmethylcarbamate
HookerHRS142235diisopropylphenylmethylcarbamate
MonsantoCP402730pnitrophenyl0propylmethylphospho

nothioate

ShellSD82112chloro125dichlorophenylvinyldimethyl
phosphate

ShellSD82802chloro124dichlorophenylvinyldimethyl
phosphate

ShellSD84362chloro124dibromophenylvinyldimethyl
phosphate

ShellSD8530345trimethylphenylmethylcarbamate
StaufferN231002chloro4nitrophenyl0methylethylphos

phorothioate
UpjohnU170046chloro34xylylmethylcarbamate
UpjohnU129276chloro34xylylmethylcarbamate
Zectran4dimethylamino35xylylmethylcarbamate
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THECURRENTSTATUSOFTHEAEDES

AEGYPTIERADICATIONPROGRAMINTHE

UNITEDSTATESAND1964SUMMARYOF

MOSQUITOBORNEENCEPHALITIDES
INTHEUNITEDSTATES

RUSSELLEFONTAINE

USDepartmentofHealthEducationandWelfare
AedesaegyptiEradicationBranchCDCPHS

Thecurrentprogramoferadicationoftheyellow
fevermosquitoAedesaegyptifromtheUnitedStates
anditsoffshoreterritorieswasinitiatedbythePublic
HealthServiceinOctober1963Theprogramrepre
sentsanessentialandmajorpartofanunprecedented
internationaleffortinthefieldofvectorcontrolin
whichthenationsoftheAmericashaveagreedto
eliminatetheyellowfevermosquitofromtheWestern
Hemispherethroughcooperativecoordinatedaction
Eradicationofthemosquitowasdeemedbythein
tionsastheonlypermanentsolutiontotheproblem
ofpreventingurbanyellowfeverinthehemisphere

Theinternationalprogramoriginatedin1947
Thisactionfollowedagreementbythemember
countriesofthePanAmericanHealthOrganiza
tiontoaresolutionpresentedbyBraziltoeradicate
AedesaegyptifromtheWesternHemisphereAsa
memberoftheDirectingCouncilofthePAHOand
oneinfestedwithAedesaegyptiandthereforevulner
abletothethreatofurbanyellowfevertheUnited
StatesGovernmentsignedthe1947pactoferadication
togetherwith26othermembernationsEachnation
agreedtoconductaprogramuntileradicationofthe
vectorwasachievedinthehemisphere

Fromthedateofthe1947pactuntil1961onlythe
USamongthemembernationshadpostponediniti
atinganeradicationprogramHoweverin1961the
UnitedStatesagainjoinedwiththenationsofthe
Americasinapprovingaresolutioncallingforcom
pletionofevaluationina5yearperiodInaccordance
withthe1947and1961agreementsCongressinFY

1963appropriatedfundsintheamountof3000000
tobegintheUSprogramunderthedirectionofthe
PublicHealthService

Theeventwhichspurredthecountriestoagreeto
thiscoordinatedhemispherewidevectoreradication
programwasthediscoveryintheearly1930sthatthe
virusofyellowfeverwasnotendemicincitiesRath
eritwasbeingmaintainedinthevastjungleareas
ofCentralandSouthAmericabyachainoftrans
missioninvolvingprimarilymonkeysastheverte
bratehostandforestdwellingmosquitoesprincipally
HaemogogusspeciesasthevectorsThisdiscovery
shatteredthelongheldbelieforiginatedbyWilliam
CGorgasthatyellowfevercouldbeeradicatedby
temporarycontrolmeasuresagainstAedesaegyptiin
urbanareasThefactoftheexistenceofapermanent
reservoirofyellowfevervirusinthejunglesmeant
thaturbanareaswerevulnerabletoyellowfeverepi
demicssolongasAedesaegyptiwerepresentto
transmitthevirusfromimportedjungleinfected
casesItwasconcludedthattheonlypracticalde
fenseagainstthemovementofjungleyellowfever
tourbanareaswastoeliminateoratleasttomain

taincontroloftheurbanvectorofyellowfever
Aedesaegypti

InBrazilwheretheurbanyellowfeverthreatwas
mostimminentarevitalizednationwideAedesae
gypticontrolprogramwasinitiatedwiththeassistance
oftheRockefellerFoundationintheearly1930sThe
programprovedsosuccessfulthatafteranumberof
yearsAedesaegyptidisappearedfromvastareasof
thecountryandby1945thevectorwasvirtuallyerad
icatedfromBrazilNeighboringBoliviawhichhad
conductedacontrolprogramconcurrentlywithBrazil
wasequallysuccessfulineradicatingthevector

Havingachievederadicationtheimmediatecon
cernsfacingthesecountriesshiftedfromtheproblem
ofpreventingepidemicsofurbanyellowfeverto
guardingagainstreinfestationofAedesaegyptifrom
neighboringcountriesThiswasanimportantconsid
erationsincetheheavyinvestmentoffundsandyears
ofeffortwhichhadgoneintoachievingeradication
couldbenullifiedbyimportationofAedesaegypti
eggslarvaeoradultsacrossinternationalboundaries
Therealizationthatnocountrycouldlongdefendit
selfagainstreinfestationwithinfestedneighboring
countriesledtotheacceptanceofhemispherevector
eradicationandthepresentcooperativeinternational
programwhichaimstoseetheendofAedesaegypti
inthishemisphereinthisdecade

IntheUnitedStatesanditsinsularpossessionsthe
defenseagainstyellowfeverhasreliedmainlyon
quarantinemeasuresbythePublicHealthServiceDi
visionofForeignQuarantineThesemeasuresconsist
primarilyofyellowfevervaccinationofmanand
primatesarrivingfromyellowfeverareasmedical
examinationofsuspectedcasesdisinsectizationofair
craftandshipsandentomologicalsurveillanceofair
portsanddockareasfromBrownsvilleTexasto
GeorgetownSouthCarolin1HughesandPorter1958

Thefactthattherehasntbeenareportedcaseof
yellowfeverintheUSsince1924noramajorout
breaksincethe1905NewOrleansepidemicwith
nearly1000deathsatteststotheeffectivenessofthese
measuresButprobablyofgreatersignificancetothe
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protectionoftheUSfromyellowfeverhasbeenthe
antiyellowfeverprogramscarriedoutbyourLatin
Americanneighborssincetheturnofthecentury
Thesehavevirtuallyeliminatedurbanyellowfever
fromLatinAmericaandhavetherebyreducedthe
riskofyellowfeverenteringtheUSinspiteof
thetremendousriseintheflowofinternational
travelHadtheantiyellowfevereffortsbeenless
diligentinLatinAmericathehistoryofyellowfever
intheUSmighthaveshownmorerecentandmore
frequentoutbreaksthanwasactuallyexperiencedThe
epidemicofdenguefeverinPuertoRicoin1963with
over30000reportedcasesdemonstratesthepotential
epidemicpossibilitiesofanarbovirusunderfavorable
conditionsoftransmission

AlthoughtheUSwasthelastofthememberna
tionsofthePAHOtoactivateaprogramtherewere
extensivepreparationsmadepriorto1963Surveys
wereconductedtodeterminethedistributionand
densityofthevectorin1956TinkerandHayes1959
and1962Tinker1963andafouryearpilotproject
wascarriedoutatPensacolaFloridatodevelopmeth
odsandtodeterminefeasibilityofanationalprogram

THEPROBLEM

Aedesaegyptiisadomesticmosquitowhichsince
itsimportationfromAfricamanycenturiesagohas
adaptedwelltothevaryingenvironmentalconditions
existinginthishemispherefromthesouthernextreme
ofitsrangeinArgentinatothenorthernlimitsinTen
nesseeInthemainlandUnitedStatesindigenousin
festationshavebeenfoundintensoutheasternstates
andoverseasinPuertoRicotheVirginIslandsHa
waiiandGuamExceptforsouthFloridathespecies
prevalenceisseasonalinthemainlandUnitedStates

Aedesaegyptibreedsalmostexclusivelyinsmall
collectionsofwaterincansbucketstiresandnumer
ousotherdiscardedcontainerscommonlyfoundin
accumulationsoftrashandrubbishonpremisesva
cantlotssalvageyardsanddumpsincitiesandtowns
Becauseofthesehabitatpreferencesinfestationsare
mainlyconcentratedinsubstandardurbanareasIn
betterresidentialareascommonbreedingsources
arebirdbathsflowervasesandplantrootingcontain
ersOccasionallyinfestationsarefoundinnatural
habitatssuchastreeholesIncoastalareasinfestations
mayoccurinthebilgesoffishingandpleasureboats
InKeyWestPuertoRicoandtheVirginIslandscis
ternsandotherdomesticwaterstoragecontainersare
frequentlyinfested

InviewofthehabitatpreferencesofAedesaegypti
majorprogramemphasishasbeenplacedontheelim
inationofitsbreedingplacesbyimprovingcommunity
sanitationThisphaseoferadicationconcentrateson
improvementoftrashcollectionservicesneighborhood
cleanuppremisessanitationbypropertyownersand
adoptionandenforcementofcityandcountysanita
tionordinancesThesemeasureswillresultinlasting
beneficialeffectslongaftereradicationisachieved
willshortenthedurationoftheprogramandwillre
ducetheusageofinsecticide

Becauseofthetimelimitationforachievingeradi
cationthesystematicapplicationofinsecticideto
breedingplacesisanecessarypartofthetotaleradi
cationprogramTheprocedureandmethodadopted
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fortheinsecticidaloperationsontheUSmainland
weredevelopedinthePensacolaPilotProjectBriefly
theseconsistofsystematicinspectionofallpremises
andtheapplicationofa134percentDDTemulsionto
actualandpotentialinfestedpremisesona3month
cycleInareasofgeneralizedinfestationencompass
mentorcontainmentsprayingisemployedThispro
videsforautomatictreatmentofallpremisesincity
blocksandthosesurroundinganinfestedblockAfter
3monthstheoperationalareaisreinspectedpremises
bypremisesandresidualandbreakthroughinfesta
tionsareretreatedBasedonthefindingofthePensa
colaPilotProjectthreetofourcyclesofinspection
andtreatmentwilleliminateallinfestations

Theinsecticideisapplieddirectlytoactualand
potentialbreedingsitesandadjacentrestingplaces
usingtruckmountedpowersprayersandhandoper
atedcompressionsprayersInPuertoRicoandtheVir
ginIslandswherethereisgeneralizedresistanceto
DDT2 percentmalathionemulsionisusedona
2monthcycle

Inthelongtermplanforeradicationasurveillance
periodlasting3yearsisphasedinaftertheinfesta
tionshavebeeneliminatedSurveillanceconsistsof

threeannualpremisesinspectionsmadeduringthe
seasonofpeakprevalencethefirstcoveringallprem
isesandthesecondandthirdcoveringalternate
premisesIfnoinfestationsarerevealedduringthe
surveillanceperiodtheareaisdeclaredfreeofin
festations

PROGRESSOFWORKDURING1964

FollowingtheappropriationoffundsinOctober
1963fieldoperationswereactivatedinlateJune1964
afteraperiodof8monthsofpreparatoryworkmainly
involvingrecruitmentandprocurementofsupplies
andequipmentSincefundingdidnotpermitcon
ductingsimultaneousoperationsthroughoutalltenin
festedstatesastrategywasadoptedofconcentrating
theeffortinthemostheavilyinfestedareasfollowed
byaphasedexpansionintoareasandstatesoflighter
infestation

Theprogramorganizationconsistsbasicallyoftwo
administrativeentities1theFederalwhichunder
thePHSisresponsiblefortheoverallplanningdirec
tionprocurementandfundingoftheprogramand
2theStatewhichunderthetermsofaFederal
contractisresponsibleforprovidingoperationalper
sonnelunderstatemeritsystemsIneachstatea
directorappointedbythestatehealthdepartmentis
responsibleforgeneraladministrativeandpolicysu
pervisionoftheprogram

Belowthestateleveltheprogramisdecentralized
intooperatingareasusuallyencompassingoneormore
countiesEachareaisheadedbyanareasupervisor
afederalemployeeinchargeofaforceofstatehired
foremeninspectorsandspraymenTheseemployees
arepaidfromfederalfundsprovidedunderthecon
tract

Thecontractbringsthestateandlocalhealthde
partmentsintoadirectworkingrelationshipwiththe
AedesaegyptiEradicationBranchThisisparticularly
desirableforeffectivesourcereductionwhichrequires
thesupportandactionoflocalhealthdepartments
andcountyandcitygovernments



PROGRAMACTIVITIESIN1964

Fieldoperationsin1964wereorganizedandimple
mentedinextensiveareasofFloridaTexasPuerto
RicoandinalloftheAmericanVirginIslandsEquip
mentmadeavailablefortheseinitialoperationscon
sistedof200hydraulicsprayers300vehiclesandhand
sprayersPersonnelfortheprogramincludedabout
100federalemployeesassignedtoheadquartersand
tostateandareaofficesandabout900contractem

ployeeshiredbythestates
Beforeoperationstheaverageindexofinfestations

basedonasampleofapercentageofcityblocksposi
tiveforAedesAegyptiwas33percentinFlorida42
percentinSanAntonioTexas83percentinPuerto
Ricoand82percentintheVirginIslandsTheresults
ofpreliminaryposttreatmentinspectionsindicatesthat
theseindicesarebeingprogressivelyreducedinthe
operationalareasForexampleinFloridainonecare
fullytreatedareasprayedoncewithDDTemulsion
apretreatmentindexof75percentinfestedblocks
wasreducedto37percent12weeksaftertreatment
Howevernotallareasrespondedaswelltosingle
treatmentsWheresprayingwasnotcarefullyorsys
tematicallyperformedduetoinexperiencedworkers
andforotherreasonsareashadtoberetreatedbefore
significantreductionswereobtainedintheindices

PROBLEMS

Althoughtheinitialprogresswasgenerallysatis
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factorysomeproblemswereencounteredasfollows
whichwerenotforeseenintheoriginalplanning

1InfestationsofAedesaegyptiweregenerallymore
intensiveandwidespreadthanhadbeenanticipated
particularlyinmetropolitanareasAlsoinfestations
inmiddleandupperclassurbandistrictsweremore
prevalentthanhadbeenexpectedThesefindingsre
flectedthewidespreadrubbishdistributioninthe
citiesandtheabilityofthemosquitotoadapttoa
widevarietyofwaterholdingcontainersAnadded
difficultywastherelativelyhighfrequencyofinterior
infestationsandinfestationsinsuchnaturalhabitats
asbromeliadsandtreeholes

2Thestaffingoftheoperationalareaswithcontract
personnelwasdelayedbydifficultiesinrecruitingqual
ifiedoperationalpersonnelbythestatesatprevailing
salaryscales

3Asurprisingproblemforanoperationwithcom
parativelysimplemethodswasobtainingskilledper
formancefromoperationalpersonnelbothspraymen
andinspectorsAsaresultsprayingandinspections
fellshortofacceptablestandardsduringthefirstfew
monthsoftheprogramandmadecleartheneedfor
improvingsupervisionandintensifyinginservicetrain
ing

4Thetaskofbreedingsourceeliminationappears
tobealargerandmorecomplexproblemthanantici
patedduetothewidespreaddistributionofwater
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holdingcontainersincommercialandresidentialareas
Thesolutionwillrequirespecialeffortinthefieldof
publicinformationtosecurepropertyownerpartici
pationinpremisescleanupAlsoforcefulhealthde
partmentleadershipisneededtosecurethecoopera
tionofresponsiblelocalagenciesandcivicgroupsin
developingwaysandmeansofupgradingcommunity
sanitationthroughmoreeffectivemanagementof
trashlitterandrubbishcollectionanddisposal

5PuertoRicoandtheVirginIslandspresentspecial
problemsnotfoundonthemainlandUSsuchas
Aedesaegyptibreedingincisternsrainbarrelsand
similarwatersupplycontainersResistanceofthespe
ciestoDDTandgeneralizedinteriorandruralinfes
tationsareotherproblemsuniquetotheseislands
ConsequentlythePuertoRicoVirginIslandsplanof
operationprovidesforshortercyclesofpremisestreat
mentandinspectionanduseofmalathioninsecticide
whichiseffectiveagainstDDTresistantAedesae
gyptiAnontoxicdeobaseTween85insecticideis
presentlybeingusedfortreatingcisternsandwater
barrelsHowevercompoundsoflowhumantoxicity
withalongerresidualeffectthanthosementionedare
urgentlyneeded

TheproblemofAedesaegyptibreedingoninter
islandboatsandvesselsmustbesolvedItwillbe
difficulttopreventreinfestationsofAedesaegypti
freeareasinPuertoRicoandtheVirginIslandsunless
adequatepreventivemeasurescanbedevised

Althoughoperationalproblemshavereceivedpri
orityattentiontherehavebeenencouragingdevelop
mentsthemostsignificantofwhicharereported
below

1Thepublicresponsetotheprogramhasbeen
largelyfavorableparticularlyinsubstandardareas
wherepremisesmosquitoproblemshavebeenallevi
atedbysprayingoperationsDespitecompletionof
hundredsofthousandsofpremisestreatmentsand
inspectionsrelativeyfewcomplaintswerelodged
someduetosprayburningofexoticplantsandothers
byorganizedopponentstotheuseofDDTasan
insecticide

2Statelocalandfederalagenciescontactedhave
respondedfavorablytorequestsmadeforassistance
andparticipationintheprogramForexamplethe
DepartmentofDefensehasacceptedresponsibility
foreradicationonmilitarybases

3RecentsurveysofLouisianaandMississippiindi
catethattherehasbeenasignificantrecessioninthe
extentofinfestedareascomparedtopastyearsAsa
resulttheprograminthesestatesshouldbelessex
tensivethananticipatedfromearlierinformation

RESEARCHANDDEVELOPMENT

Investigationsareinprogresstodevelopmoreef
fectiveandeconomicalmethodsforeradicationIn
PuertoRicoandtheVirginIslandswhereDDTre
sistancepresentsaspecialproblemnewcompounds
arebeingtestedCycleanddosagerateswithdiffer
entinsecticidesarebeingfieldtestedandeffective
andsafemethodsforeliminatinginfestationsincis
ternsandotherwaterstoragecontainersarebeing
studiedResearchandstudiesbycontractwiththe
CDCSavannahlaboratoryprovideforsusceptibility
testingoffieldstrainsofAedesaegyptifromopera
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tionalareasspecificationtestingofinsecticidesequip
mentandsprayhosetestingevaluationofinsecticides
asadulticidesandlarvicidesandtestingoflures
Biologicalcontrolmethodsarealsobeingconsidered

FUTUREPROGRAMCONSIDERATIONS

Therelativelybriefoperationalexperiencein1964
hasmadeplaintheneedforfurtherappliedandbasic
investigationsDespitetheoveralladequacyofcurrent
operationsimprovedmethodsandmaterialsareneed
edtoassureamoreeffectiveandeconomicalprogram
underallconditions

Ofequalprioritytoinvestigationistrainingofoper
ationalpersonnelIncontrasttocontroleradication
demandsunusualperfectionintheapplicationoftech
niquesandmethodsThisisnecessarytomeetplanned
workschedulesontimesothataprogressiverateof
programexpansioncontinueswithoutinterruptionor
lossofmomentumOnlyhighlytraineddisciplined
andcloselysupervisedpersonnelcanmeettheseex
actingrequirements

Additionaleffortinthefieldofpublicinformation
isneededtomotivateandmaintainahighdegreeof
favorablepublicresponsetotheprogramandacoop
erativeattitudetowardpremisescleanupandcom
munitysanitation

Plansarebeingdevelopedtointensifyandextend
theprogramofsourcereductionwhichwillbeincor
poratedintoregularcommunitysanitationprograms
Thisactivityoffersthegreatestpotentialforlongrange
programbenefitssinceitwillreducetheneedfor
sprayingworkandwillcontributetocommunityen
vironmentalimprovement

Thecurrentplanforexpansionoftheprogramcalls
forinitiatingoperationsinallteninfestedstatesin
FY1966andforprogrammingfullscaleactivitiesin
1967inallareasContingentupontheavailabilityof
fundsandnounforeseentechnicaloradministrative
problemsitispredictedthateradicationcanbe
achievedearlyinthenextdecade

1964SUMMARYOFMOSQUITOBORNE
ENCEPHALITIDESINTHEUNITEDSTATES

In1964theincidenceofarbovirusencephalitisin
theUnitedStatesexceededallpastyearsonrecord
basedonincompletereportsfortheyearcompiledby
theEncephalitisSurveillanceUnitofCDCAsapart
ofitssurveillanceresponsibilitythisunitcollectsre
portsfromthestatesandotherinformationsourceson
casesofarbovirusandpostinfectiousencephalitis
The1016suspecthumancasesrecordedrepresents
thehighestannualtotalreportedtotheEncephalitis
SurveillanceUnitsinceitsestablishmentin1955The
greatestnumberpriorto1964was625casesin1956
In1963only76caseswerereported

SignificantlytherewasanextensionoftheStLouis
virusintotheMiddleAtlanticregionofthecountry
AnoutbreakinNewJerseywhichextendedinto
contiguousareasofPennsylvaniaaccountedfor120
suspectcasesandeightdeathsthroughOctoberSt
Louisviruswasisolatedfrompoolsofmosquitoescol
lectedintheepidemicareathefirsttimethisvirus
hasbeenisolatedeastoftheAlleghenyMountains
exceptinFlorida

ThelargestepidemicofStLouisencephalitiswas



inHoustonTexaswheretherewere376casesand
34deaths252ofthecasesconfirmedbylaboratory
testsBasedonthesefigurestheoverallattackrate
was572per100000witharateashighas1644per
100000inpeopleoverage70Ofthe33victimswho
died31wereoverage50

Californiaencephalitiswhichhasoccurredrepeat
edlyinrecentyearsinWisconsinalwaysdetected
amongchildrenwasserologicallyconfirmedinthree
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casesinthatstatein1964Serologicstudiesshowed
10to41percentofpersonstestedhadantibodiesto
theCaliforniaencephalitisvirusThefirstknownout
breakofencephalitisduetothisvirusoccurredin
Indianawheretenofanumberofsuspectcaseswere
confirmedserologically

Duringthefirst9monthsof19641157horsecases
ofencephalitiswerereportedwhichislessthanthe
2426casesreportedfor1963butmorethanthenum
berreportedforthatperiodof1963AgainWestern
encephalitisaccountedforthecasesofequineenceph
alitiswestoftheAlleghenyMountainsandEastern
encephalitisforthecasesintheeasternthirdofthe
countrySignificantlytheWesternviruswasisolated
fromthebrainofonehorsecaseinFloridawhere
some80casesofEasternhadbeenreportedthrough
September

Thereisnoknownconnectionbetweenthelarge
numbersofcasesofencephalitisinhorsesandthelarge
numbersofhumancasesofStLouisencephalitisre
portedin1964Howeveracomparisonofdatafor
recentyearsshowsaparallelpatternbetweenthe
numbersofhumancasesandthenumbersofhorse
casesofbothWesternandEasternencephalitisinthe

regionwhereeachispredominant
CulexquinquefaseiatusCpipiensandCtarsalis

werethevectorsresponsibleforthe1964encephalitis
outbreaks73000mosquitoesaspiratorcollectedinthe
Houstonareaweretestedin1700poolsand17iso
lationsofStLouisvirusweremadeThisviruswas
alsorecoveredfromthebloodoftwobirdstakenin

theareaConfirmationofhumancaseswasbysero
logictesting

In1964severalbranchesofCDCprovidedtechnical
assistancetostateandlocalhealthdepartmentsin
antiencephalitisactivitiesTheEpidemiologyBranch
theAedesaegyptiEradicationBranchandtheTech
nologyandLaboratoryBranchesofCDCallpartici
patedintheassistanceworkasateameffortInthe
HoustonTexasoutbreaktheAedesaegyptiEradica
tionBranchloanedpowersprayersvehiclesandper
sonnelforemergencymosquitocontrolactivitiesThis
assistancewasmadepossiblethroughdiversionof
manpowerandequipmentfromtheongoingAedes
aegyptieradicationprogramcurrentlyunderwayin
Texas
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HIGHLIGHTSOFMALARIAERADICATION

WITHTHEAID

EDGARASMITHChiefMalariaAdvisor
USOperationsMissiontoThailand

AgencyforInternationalDevelopment

ThisisthefirsttimeIhavebeenintheUnitedStates
atthetimeoftheCaliforniaMosquitoControlAsso
ciationConferencefornineyearsHoweverhaving
spokentothisConferencefortenyearseveryyear
from1946to1956Istillseelotsoffamiliarfaces

BeforeIshowthepicturesofThailandIwantto
answersomeofthequestionspeoplehavebeenasking
methelastdayorsotoclarifyafewthingsrelative
towhatIhavebeendoingforthepasttenyearsIam
theChiefMalariaAdvisorfortheNationalMalaria
EradicationprograminThailandThismeansthatI
amanadvisortotheThaiGovernmenttotheMinistry
ofPublicHealthandtheMalariaEradicationProject
onallphasesofthemalariaprogramMostofusin
AIDarestrictlyadvisorsAIDistheAgencyforInter
nationalDevelopmentitstheforeignaidbranchof
theStateDepartmentandhasgonethroughaseries
ofnamechangesstartingwithPoint4ECATCA
FOAICAnowAIDBasicallyithasbeenthesame
organizationevenwithallthenamechangesAtthe
presenttimeAIDisdirectlysupportingabouttwenty
malariaeradicationprogramsthroughouttheworld
Thereareabout85countrieswithmalariaprograms
WHOisworkingwithmostofthemWHOandAID
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arebothinvolvedinsomeoftheprogramsAIDin
directsupportoftwentyoftheseprogramsprovides
thecommoditiesiheinsecticidestheequipment
trainingandtechnicaladvisorsIntheprogramsWHO
workswithitprovidestechnicaladviceandtraining
fellowshipsTheprogramssupportedcommoditywise
inWHOprogramsareprovidedwithinsecticides
throughtheUnitedNationsInternationalChildrens
EmergencyFundThesethreeorganizationsWHO
AIDandUNICEFaretheonlyinternationalorgani
zationsworkingwiLthmalariaeradicationprograms
throughouttheworld

Atthepresenttimethereareabouttwelvecountries
whichhavesuccessfullyeradicatedmalariaThereare
anotherdozencountrieswhichhaveeradicatedma
lariafromlargeareasandthereareothersinvarious
stagesofprogresssomestillinapreeradicationstage

Manyofyouhaveaskedmeaboutmalariacontrol
andIhavesaidthatisadirtywordinourfieldbecause
theemphasisnowisonmalariaeradicationThe
approachistoeradicatemalarianotthemosquito
butmalariaThereislittlemoneyavailableformalaria
controlprogramsTheyhavetobeeradicationpro
gramsbecausebothAIDandWHOrequirethatthey
meetthestandardsforeradication

MalariaEradicationProgramshavefourphases
PreparatoryLocateandnumberallhousesinthe

affectedareadeterminetheincidenceofdiseaseand
decidewhethertoinstituteattackphase

AttackSprayeverysurfaceofeachhouseonwhich
vectormosquitoesmayrestafterbitingThisincludes
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interiorwallsundersidesofroofsandeavesandthe
undersidestytoonsofhouseswhichstandonstilts
Continuesprayingonapredeterminedscheduleonce
ayearortwicedependingonlocalconditionsfor
threeorfouryearsBythistimethetransmissionchain
shouldbeinterruptedWhennonewcaseshaveoc
curredamonginfantsforawholeyearpassonto

Consolidation DiscontinuesprayingVisiteach
homeonceamonthforthreeyearsormoreandsearch
outeveryonesufferingfromfeverTesttheirbloodand
thatoftheirfamilyandneighborsifmalariaisfound
Administerradicalcurewithdrugstoallfoundtohave
thediseaseandfolloweachcaseforayeartoensure
againstrecurrenceIncaseofrenewedoutbreakre
sumeattackphaseinlimitedareaWhennoindigenous
caseshaveoccurredforthreeyearsenter

MaintenanceAtthispointtheregularpublichealth
serviceofthenationassumesresponsibilityformalaria
bymaintainingvigilancetopreventthediseasefrom
gaininganewfoothold

Malariaeradicationisthemostexactinganddifficult
publichealthprojectthenationsoftheworldhaveever
attemptedItdemandsperfectionEveryhousemust
befoundandsprayedEveryvictimmustbetreated
andcuredItrequiresalargeorganizationwiththe
disciplineofanarmyItinvolvesproblemsoftransport
andsupplylikethoseofamilitarycampaignItcosts
moreatfirstthanmalariacontrolbutlessintheend
foroncemalariaiseradicatedvigilanceagainstitsre
introductioniscarriedonbytheregularhealthservices



PANELDEVELOPINGBALANCEDPROGRAMSINTHEUNIVERSITYOFCALIFORNIA

FORMOSQUITOCONTROL

MrKimballWeinthemosquitoabatementdis
trictswhohavebeenbenefitingfromtheinformation
anddevelopmentsthathavebeencomingfromthe
Universitythesemanyyearshavebeenlookingfor
wardtothisparticularsessionIwouldliketogetthe
sessionstartedasquicklyaspossiblebecauseweare
allwaitingtohearaboutthelateststepsintheUni
versityresearchprogramWithoutfurtherintroduc
tionIwouldliketopresentDrMauriceLPeterson
DirectoroftheAgriculturalExperimentStationand
DeanofAgricultureUniversityofCaliforniaBerke
leyDrPeterson

INTRODUCTION

DrPetersonThankyouItsalwaysaproblemfor
anyoneinvolvedinagriculturaladministrationtoreally
knowwhereproblemsofagriculturebeginandwhere
theyendIfyougobackintotheearlydaysofagricul
turalresearchIthinktheinterpretationofagricultural
problemsforthemostpartwereconfinedtoproblems
ofproductionAtsometimelaterinhistorywebecame
muchmoreconcernedwithproblemsofconservation
andthisbecameasubjectofresearchStilllaterwhen
economicproblemswereplaguingusthewholefield
ofeconomicsbecameapartofourconcerninagricul
tureThenatalatertimetherewereproblemsdealing
withprocessingdistributionandmarketingNowwe
haveproblemsthatrelatetothegeneralpublicand
theconsumerIthinkthedivisionofagriculturalsci
encesapproachingeneralhasbeenaratherconserva
tiveoneGettingintonewfieldsfromtimetotime
forthemostparthasbeentheresultofpublicdemand
andusuallylegislativeactionwhichrequiredthatthe
divisionofagriculturalsciencesundertakeresearchin
certainoftheseareasTodayitseemsthatmoreand
moreofourproblemsrelatetomoreandmorepeople
livingcloserandclosertogetherWhenwefocusour
attentionontheproblemofmosquitoesIsupposethat
Californiahasalwayshadmosquitoproblemsbut
perhapsitwasntuntilthecitiesbegantogrowout
intotheruralareasandmosquitoesstartedbiting
peopleinsteadofanimalsthatwebegantogetcon
cernedaboutthisinabigwayNowbecauseofthe
urbanexpansionintheseareaswehavesuchnew
concernsofagriculturalresearchasfliesmosquitoes
theproblemofspraydriftproblemsofsmellsand
problemsofnoisesThingsofthiskindhavehadto
becomepartofourconcernTheybecamenuisances
notbecauseagriculturalfarmoperationschangedat
allbutbecauseoftheprevalenceofmanypeoplein
theseareas

Thedivisionofagriculturalscienceshasbeenin
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volvedtosomeextentbutnotonaveryextensive
basisintheresearchonmosquitoesformanyyears
TheearlyworkofStanFreebornandStanBaileywell
knowntomanyofyouwhohavebeeninthefieldfor
alongtimebecameavictimofadministrationandin
recentyearshasnotbeenasextensiveasiscalledfor
bythestatureoftheproblem

AboutayearagoIdecidedweneededtobowtothe
obviousandarrivedatthedecisionthatmosquitoes
areanunhappybyproductofagricultureItwasour
concernandweneededtodosomethingaboutitI
calledtogetherthechairmenofthedepartmentsof
EntomologyontheBerkeleyDavisandRiverside
campusesthechairmenoftheDepartmentofBiologi
calControlandthestatewidecoordinatoronpesti
cidestoconsiderthisproblemandwhatwemightdo
aboutit

Asaresulteachofthechairmenhasconsidered
withhisowndepartmentanexpandedprogramon
mosquitocontrolAdocumenthasbeenprepareda
secondcommitteehasbeensetupintheAgricultural
ExtensionServicetoconsideranexpandedprogramof
mosquitocontrolthatwillbeconductedbyAgricultur
alExtensionincooperationorincloseharmonywith
theresearchworkthatiscontemplatedNowthepre
liminaryplansthathavebeendrawnuphavebeen
presentedbeforethemosquitoabatementdistrictsand
havebeengiventothemanagersandtothechairmen
oftheboardsoftrusteesandIthinkwevegotten
responsesbackfromallofthemwithmanyhelpful
suggestionsItalsohasgoneouttoallofthecounty
directorsandtheAgriculturalExtensionServiceagain
withmanygoodcommentscomingbackastohowthe
programmightberevisedandimprovedItisgoing
beforethecommitteeoninsectsaffectingmanandhas
beenreviewedbythejointcommitteeoftheUniversity
andtheStateDepartmentofPublicHealthWiththe
reviseddraftitisunderpreparationatthepresent
time theproposedresearchprogramwillbere
viewedagainbythejointcommitteeThisisthepro
posedexpansionprogramwhichthenwillbeputin
operationassumingthatadequatefundswillbepro
videdtocarryouttheprogramIfthisdoescomeinto
beingthentheresultsoftheresearchthatarisefrom
thiseffortwillbereviewedannuallyCertainlythe
CaliforniaMosquitoControlAssociationwillbeone
ofthegroupstowhichthoseresultswillbereported
andwecanassureyouthatplansforsucceedingyears
willalsobeconsideredjointlywiththecommitteebe
tweentheUniversityandtheStateDepartmentof
PublicHealthTheprogramthisafternoonthenasI
understanditisaddressingitselftothedevelopment
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ofthebalancedprogramsintheUniversityofCali
forniaonmosquitocontrolItwillrevealsomeofthe
thoughtsandplansandsomeoftheworkthathasbeen
doneinthisgeneralarea
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BIOLOGYANDCONTROLOF

HIPPELATESEYEGNATS

M1RSMULLA

UniversityofCaliforniaRiverside

Laboratoryandfieldstudiesonthebiologyand
controlofeyegnatswerepursuedduringthepastyear
Theaimofthesestudieswastogainmorebasicinfor
mationonthebiologyoftheinsectssothatbetterand
moreeffectivemeansofcontrolcanbedeveloped

LABORATORY

BiologicalStudiesThesestudieswereaimedatget
tingfundamentalinfcrmationonthegonotropiccycle
ofeyegnatsMostofthestudieswereconductedby
MrTSAdamsagraduatestudentinEntomology

1SurvivalofFemaleEyeGnatsatVariousTemper
aturesFemaleHcollusorweremaintainedat7080
90100and110FandtheirlifespandeterminedThe
relativehumiditywasmaintainedat7080FDimlight
4footcandlesof12hoursdailycyclewasprovided
bymeansofsmallfluorescenttubes

Thetimerequiredfor100mortalityofthefemales
atthesetemperatureswasdeterminedtobe4daysat
110F17daysat100F25daysat90F40daysat
80Fand80daysat70FThisinformationsuggests
thateyegnatscouldsurviveforlongperiodsatcooler
temperaturesandthatmanyfemaleeyegnatscould
overwinterundermostsouthernCaliforniaconditions
Italsoprovidesabasisforthehighactivityanddense
populationofgnatsattheonsetofwarmweatherin
theCoachellaValley

2InfluenceoftemperatureonovipositionMaxi
mumnumberofeggsarelaidattemperaturesof75
90FThisisprobablyduetothelonglifeofthe
femalesandtheshortoogeneticcycleinthisrangeof
thetemperaturesThemaxmumpeakofoviposition
occursat80Fandnoeggsarelaidat110Fsince
atthistemperaturethefemalesdiebeforethepre
ovipositionperiodisover

Maximumnumberofeggsfemaledayhoweveris
obtainedat100FAtthehightemperaturestheovo
geneticcycleisshortAlthoughthefemalesareshort
livedanddonotlayasmanyeggsasatcoolertempera
turestheeggsarelaidduringashortperiodoftime
andthereforetheaveragecomplementofeggsfemale
dayishigherMinimumnumberofeggsfemaleday
wereobtainedat70F

3TemperatureandOogenesisTherearetenstages
intheovogeneticcycleofHcollusorTwoimportant
phenomenaoccurinthiscycleThelagornongrowth
phaseandgrowthphasearebothinfluencedbytem
peratureInthelagphasestage2oocystoftheovarian
cyclepersistswithoutfurtherdifferentiationforsome
time

Thelagphaseisprolongedbothatthemaximumand

minimumthresholdtemperaturesalthoughthedura
tionismuchlongeratlowertemperaturesThedura
tionofthisphaseatvarioustemperaturesisasfollows
340hoursat60F74hoursat70F49hoursat80F
34hoursat90Fand38hoursat100FAtemperature
of110FislethaltothegnatsOncethe2ndstage
oocystispassednormaldifferentiationfollows

Thegrowthphaseoftheoogeneticcycleisalso
influencedbytemperatureThedurationofgrowth
phaseatvarioustemperaturesis90hoursat70F
77hoursat80F35hoursat90F33hoursat100F
and36hoursat105Fthusshowingtheshortest
growthphasedurationtooccurat90and100F

Theperiodrequiredforcompletionofsuccessive
gonotropiccyclesinthefemalesdecreasesasthenum
berofoogeneticcyclesincreasesThishappenstobe
thecaseatalltemperaturesForexamplethetime
requiredforthecompletionofthefirstcycleatvarious
temperatureswas165hours70F 125hours

80Fand95hours90Fforthesecondcycleit
was65hours70F 65hours80F and45hours

90Fforthethirdcycleitwas55hours70F
50hours80Fand40hours90F

AllthisbiologicalinformationpointsoutthatHcol
lusorhasahighreproductivepotentialatrelatively
hightemperaturesof85Fto95F

MatingAgeInearlierstudiesonchemosterilants
virginmalesandfemaleswereobtainedbygetting
gnatstoemergefromindividualpupaeplacedsingly
inshellvialsThiswasatimeconsumingtaskand
moreoverthemortalityoftheadultpopulationob
tainedinthismannerwasquitehighInorderto
overcometheseobstaclesstudieswerebeguntoex
plorethepossibilityofobtainingvirginmalesand
femalesfrommixedpopulationsemerginginregular
laboratoryunits

Itwasdeterminedthatmalesandfemalesisolated
fromeachother024and48hoursafteremergence
werevirginNoeggviabilitywasdemonstratedfor
femaleskepttogetherwiththemalesforaperiodof
48hoursaftertheiremergenceandthenisolatedfrom
eachotherfortherestoftheirlivesMatingbetween
thesexesoccurredonlyafter48hoursafteremergence
Theextentofmatingduringtheperiodof4872hours
afteremergencewasnotatthemaximumlevelasde
terminedbyeggviabilityThisinformationonthe
matingageofHcollusorwillfacilitateeasyandcom
pleteseparationofvirginsexesforchemosterilantas
wellasgeneticstudies

ChemosterilantsTwelvechemicalsshowntoinduce
reproductivesterilityinavarietyofinsectspecieswere
evaluatedagainsttheeyegnatHcollusorThemate
rialswereofferedeitherindrinkingwaterorasdry
sugarbaitstognatsfreshlyemerged

Indrinkingwaterthechemosterilantapholatewhen
offeredtomixedpopulationat1concentrationpro
ducedcompletesterilityafteranexposureperiodof
24hoursormoreAsignificantdecreaseinthenumber
ofeggslaidwasobtainedinthe24hourexposure
periodNoeggswerelaidinthe48and72hourex
posureperiods

Apholateat01concentrationindrinkingwater
howeverinducedcompletesterilityonlyafteranex
posureperiodof72hoursTherewasasignificant
decreaseinthenumberofeggslaidandhatchedin



the24and48hourexposureperiods
Sexspecificityoftwochemosterilantswasstudied

Thematerialswereofferedassugarbaitstoeachsex
andafterpredeterminedfeedingperiodsthesexes
werereunitedinavarietyofmatingcrosses

Apholateas01sugarbaitformulationinduced
completesterilityinbothmalesandfemalesduring
anexposureperiodof24aswellas48hoursFeeding
ofthechemosterilanttomalescrossedwithfertile

femalesdidnotproducemuchreductioninthenumber
ofeggslaidHoweversterilefemalesfedchemosteri
lantmatedwithfertilemalesnotofferedchemosteri
lantlaidfewornoeggsatallThistypeofbiological
responsehasbeenobservedtomanyofthealkylating
typechemicalsThesefindingsareinagreementwith
knownbiologicalfactspertainingtoreproductivecycle
ofHippelateseyegnats

AnexperimentalchemosterilantU14743offered
tomalegnatsatonepercentconcentrationinsugar
baitinducedmarkedreductionintheviabilityofeggs
laidbyuntreatedfemalesmatedwiththetreated
malesInareversematingcrossthenumberofeggs
laidasexpectedwaslowerthanthepreviouscross
butthepercentviabilitywashigherTheoverall
effectofthetwocrosseshoweverwassimilarThe
degreeofsterilizationproducedinuntreateddx
treated9andtreatedaxtreated9crosseswasessen
tiallythesameForcompletesterilizationitisobvious
thatU14743mayhavetobeemployedataconcen
trationgreaterthan1

Sixexperimentalcompoundsassugarbaitswere
evaluatedAmongtheseOM53264provedtoxicat
01concentrationalthoughitproducedcomplete
sterilityinthesurvivingindividualsOM53139at01
inducedcompletesterilityTheremainingcompounds
OM53061OM53247OM53362andOM53356
causedvaryingdegreesofsterilityinthetreatedpopu
lation

Anotherseriesofcompoundswasevaluatedas01
and10sugarbaitsU7726andU10071attheindi
catedconcentrationsand24and48hourfeeding
periodsdidnotinduceanysterilityinthetreatedpopu
lationU14743turnedouttobeapromisingcom
poundinducingappreciablesterilityatthehigher
concentrationandlongerfeedingperiod

Thereisonefactorwhichiscommontomostofthe

alkylatingtypechemosterilantsThemarginofsafety
betweeneffectivesterilizingconcentrationsandcon
centrationsproducingmortalityisverynarrowThis
problemneedscarefulstudyandthemosteffective
concentrationswithoutcausinganymortalityshould
bedetermined

Thedevelopmentofculturalandlarvicidalcontrol
measuresnowmakesitpossibletoreduceeyegnat
populationsdrasticallyIfandwhentheequilibrium
levelofeyegnatpopulationsisloweredtheuseof
chemosterilantsthenoffersoutstandingpossibilitiesto
furthersuppressthegnatpopulationsPlansofattack
toachievethisgoalareunderconsiderationnow

FIELD

SoilLarvicidesSoillarvicidescanbeemployedfor
Hippelatescontrolunderspecialtypesofcircum
stancesTheinitialbiologicalandresidualactivityof

40compoundswasdeterminedinthelaboratoryof
these40materialsonly4or5materialsweresingled
outforfieldevaluation

Bayer37341wasfoundtogivegoodcontrolofH
collusorandHhermsiattherateof5lbsacre2
monthsaftertreatmentAmericanCyanamid43064
althoughfoundtoberesidualinlaboratorystudies
didnotyieldgoodcontrolofHippelatesat5lbsacre
2monthsaftertreatmentBayer29492producedre
sultssimilartoAmericanCyanamid43064

Bayer37289asinpreviousstudiesproducedexcel
lentcontrol97 ofHcollusorat2lbsacrewhen
assessed2monthsaftertreatmentHhermsicontrolat

thisrateandintervalwasnotasgoodAtthehigher
rate5lbsacrethismaterialwhenassessed2months
aftertreatmentyielded99and87controlofHcol
lusorandHhermsirespectively

Aseriesofspecialgranularformulationsofparathion
andcarbophenothionwereevaluatedassoiltreatments
againstHippelatesThesegranularformulationspre
paredoninertmineralgranulesandcoatedwithurea
formalinresintoyieldslowreleaseofthetoxicant
wereappliedattherateof5lbsacreofactualtoxicant
andcomparedwithspraysTheparathiongranules
5and25 andsprayswhenassessed3monthsafter
treatmentprovedineffectiveagainstHcollusorCon
trolofHhermsiwasmediocrewiththesetreatments

Carbophenothiongranules5and25 andsprays
ontheotherhandasexpectedproducedexcellentcon
trolofbothspecieswhenthetreatmentswereassessed
foreffectiveness3monthsaftertreatmentThe25

granularformulationproducedthehighestdegreeof
controlHcollusor94 Hhermsi96 followedby
5granules collusor85Hhermsi94 andsprays
H7collusor82 Hhermsi86 Thegreaterefficiency
ofgranularcarbophenothionisnoteworthyandthis
aspectofformulationtechniquesrequiresfurther
studies

CulturalControlStudiesInpreviousmeetingsthe
higheffectivenessandpracticabilityofnoncultivation
orweedcontrolwasreportedHoweveritwaspointed
outthatnoncultivationmeasurescanbepracticed
onlyincertaintypesofperennialcropssuchasdates
citrusapricotsandothersThisapproachforgnat
controlcannotbepracticedinvegetableandfield
cropfieldsResiduesofthesecropsafterharvestare
usuallydiskedintothesoilwhichresultinheavy
eyegnatbreeding

Inordertodevelopasafeandeconomicalmeansto
controleyegnatsinthesehabitatsstudieswerein
itiatedtwoyearsagoDuringtheearlierstudieson
theefficacyofpetroleumoilsasweedkillingagents
itwasnoticedthatgroundssprayedwithweedoil
wererarelyfrequentedwitheyegnatsThisledto
theassumptionthatcertainfractionsoftheoilsre
pelledeyegnatsToprovethisassumptionandthe
weedkillingpoweroftheoilsitbecamenecessaryto
establisharesearchprogramtoutilizepetroleumoils
forthecontrolofeyegnatsinvegetableandfieldcrops

Theefficacyofherbicidaloilsasweedkillingagents
andorgnatrepellentswasstudiedinnaturalbreeding
groundsbymakingoilapplicationsatintervalsprior
todiskingoftheweedsandcovercropsintothesoil
Repellencyofherbicidaloilstoeyegnatswasalso
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studiedbyapplyingtheoiltothegroundsurfaceim
mediatelyafterandatintervalsafterdisking

Herbicidaloilssprayedovertheweedsandcover
cropsinacitrusgrove6daysandonedaybefore
diskingyielded87to95controlofHcollusorpes
tiferousspandHhermsi notpestiferous Oil

sprayedoverdiskedgroundimmediatelyaftertillage
producedlittlecontrolofeitherspeciesThistreat
mentofoilhasinmanyotherstudiesproducedex
cellentcontrolofHcollusorbutnotHhermsiItis
notknownastowhythetreatmenthereincitrusgrove
producednocontroloftheformerspeciesAtreatment
madeonedayafterdiskingasexpectedproduced
mediocrecontrolofbothspecies

Inadategardenoiltreatmentsappliedtoweeds
andcovercropsonedayandimmediatelybeforedisk
ingproduced99controlofHcollusorand8895
controlofHhermsiThetreatmentmadeimmediately
afterdiskingyielded99controlofHcollusorbutno
controlofHhermsiAnoiltreatmentappliedoneday
afterdiskingproducedlittlecontrolofeitherspecies
Thiswasthegeneraltrendobservedinmanytests

Inafieldwherecornstubblewassprayedwith
herbicidaloileither7or2daysbeforedisking98and
97controlofHcollusorwasobtainedrespectively
ControlofHhermsiwas100and60 respectively
Thetreatmentappliedimmediatelyafterdiskingof
thecornstubbleintothesoilasexpectedproduced
90controlofHcollusorandnoneofHhermsiOil
treatmentmadeonedayafterdiskinggavepoorcon
trolofHcollusorandnoneofHhermsiNontillage
ofthecornfieldyielded93controloftheformerand
71controlofthelatterspecies

Oiltreatmentsappliedtoweedsandcovercropsin
acitrusgroveeither6or2daysbeforediskingpro
duced94to99controlofbothspeciesHowever a

treatmentmadeimmediatelyafterdiskingasexpected
gave93controlofHcollusorbutnoneofHhermsi
Oiltreatmentappliedtothegroundonedayafter
diskingproducedpoortonocontrolofbothspecies
ofgnats

Theprediskingtreatmentsofherbicidaloilsoffer
greaterflexibilityandeffectivenessforthecontrolof
HippelatesthanthepostdiskingapplicationsThelat
terapproachhowevermaybeutilizedundercertain
setsofconditions

Fromtheforegoingstudiesitisapparentthatthe
prediskingtreatmentskilltheweedsandcovercrops
andrenderthemunfitasfoodforgnatlarvaeThe
postdiskingtreatmentsonthewholeactasrepellents
againstthegnatsduringacriticalovipositionperiod
ThatHcollusorlaysmostofitseggcomplementdur
ingthefirstfewhoursafterdisking seesectionon

ovipositionperiodlendssupporttothisideaH
hermsieitherlaysitseggsoverlongperiodsafterdisk
ingorisnotrepelledbytheoilTherepellencyof
severalfractionsoftheweedoilCertrex89usedin
theseexperimentsisfurtherborneoutbyolfactometer
studiesagainstHcollusorinthefollowingsections

OvipositionandEmergencePeriod Duringthe
courseofstudiesontheefficacyofpreandpostdisk
ingtreatmentswithherbicidaloilsagainstHippelates
itbecamenecessarytoobtaininformationontheovi
positionperiodandemergencecycleofeyegnatsin
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thefieldInformationofthistypeprovedtobeofhelp
inexplainingtheefficacyofpostdiskingtreatment
withherbicidaloils

TheovipositionperiodofHippelatescollusorwas
studiedinonecitrusgroveand3dategardensThe
breedingsourcessupportingadequateweedsand
covercropstandswerediskedthoroughlyusually
earlyinthemorningOnesquareyardemergence
cagesweresetonthefreshlytilledsoilimmediately
andatintervalsafterdiskingCagessetimmediately
afterdiskingwouldcapturegnatsdevelopedfromeggs
laidbeforediskingandthoselaidduringthedisking
periodCagessetatlaterintervalswouldcapturegnats
fromeggslaidasmentionedaboveandthoseeggslaid
duringtheperiodfollowingdiskingtothetimeof
placementofcagesHorizontalmovementoflarvae
fromuncoveredgroundintothecagedareamightalso
contributesomewhattothetotalemergenceThese
studiesprovedconclusivelythatHcollusorlaysmost
ofitseggswithin24hoursafterdiskingofthesoil
Duetodiversityofthehabitatsomevariationinthe
ovipositionpatternistobeexpected

TheemergencepatternofHcollusorwilldepend
onclimaticandotherenvironmentalconditionsDur

ingthecoolerpartsoftheyearthegnatswerefound
toemergeoverlongperiodoftimeInacitrusgrove
eyegnatsemergedfromsoiloveraperiodofmore
thantwomonthsduringOctobertoDecemberThe
peakemergencelastedfrom16to38daysafterdisking

Duringthewarmerweatherthegnatsintwodate
gardenswereobservedtoemergeoveraperiodof3
to5weeksrespectivelyPeakemergenceinonedate
gardenoccurredbetween1631daysafterdiskingof
thesoilIntheotherdategardenthepeakemergence
occurredduringaperiodof1627daysafterdisking
Theemergenceperiodisfurthertelescopedduringthe
hotseasonintheCoachellaValleyofsouthernCali
fornia

RepellencyofHerbicidalOilsVariousfractionsof
aweedoil Certrex89werestudiedfortheirrepel
lencyagainstHcollusorthemostpredominantand
pestiferousspeciesinCalifornia

Sixfractionsdistillingovertherangeof370590F
werehighlyrepellentTheirrepellencywasasgood
asthatofethylhexanediolthemosteffectiverepellent
knownthusfaragainstHcollusorFourfractions
whichdistilledoverarangeof590716Fwerenot
repellentagainstthegnatItisapparentthatthehigh
boilingfractionswithlowvaporpressurerepelledthe
gnatsverylittleifany

Agrossstudyoftherepellencyoffractionstaken
fromthetopandbottomportionsofarefiningcolumn
wasmadeAparaffinicnapthenicrichportionfrom
50overheadwashighlyrepellenttoHcollusorin
olfactometerstudieswhilethesametypeofoilfrom
50bottommanifestednorepellencySimilarlyaro
maticrichportionfromthe50overheadprovedto
behighlyrepellentwhilearomaticrichfromthe50
bottomshowednorepellency

Inordertofindlonglastingrepellentsforpersonal
protectionorforexclusionofeyegnatsfromagiven
areafurtherstudieshavetobecarriedoutPetroleum
oilswillprovideagoodstartingpointforsuchstudies



PRELIMINARYFINDINGSCONCERNING

THEADAPTABILITYOFANNUALFISHES

TOCALIFORNIAMOSQUITOHABITATS

ERNESTCBAY

DepartmentofBiologicalControl
UniversityofCaliforniaRiverside

ThisistheinstantageWehaveinstantfoodsin
stantlightinstantheatinstantshavingcreamand
instantaerosolbombsforinstantinsectcontrolUn

fortunatelythelattercommodityisseldomaninstant
solutionformostofourinstantmosquitoproblems
particularlyforthosewhichoccuroversuchextensive
areasasricefieldstemporaryreservoirsandirrigated
pasturelandsNowitappearsthatnaturemayhave
provideduswithaninstantpredatorafishtocope
withourinstantmosquitoenemiestheAedesandthe
Psorophora

Thisfishorratherthesefishesasthereareseveral
generaandspeciesbelongstothefamilyofegglaying
toothcarpsknownasCyprinodontidaeSpecieswhich
occurnativetoAfricabelongtothegeneraAphyose
mionandNothohranchiuswhileotherswhichare
foundinthegrasslandsofArgentinaandBrazilbelong
mostlytothegenusCynolebiasRecentlyanewgenus
Simpsonichthyshasbeendiscoveredinthehighlands
ofBrazilnearthenewcapitalofBraziliaHeretem
peraturesrangethroughouttheyearfromaminimum
of40Finwinterwhenfishareactiveduringthe
wetseasontoamaximumof98Finsummerwhen

waterisusuallyabsentAtthistimethefishsurvive
aseggsbeneathsunbakedcrustedmudflats

Heretheinstantpredatoraspectofthesefishbe
comesapparentJustasdotheeggsofAedesand
Psorophoramosquitoestheeggsofannualfisheshatch
withinmomentsofthetimewhentheirenvironment

becomesinundatedwithwaterafterextendeddry
periods

Manyofyoumayrememberthatafewyearsago
aproductknownasinstantfishappearedforashort
timeonthenationaltoymarketThisitempricedat
200to300containedasmallplasticaquarium
amagnifyingglassapackageofbrineshrimpeggs

anotherinstantanimal afewsalttabletsanda
asmallpolyethylenepacketofpeatmossWithinthe
packetwereusually2smalleggsapproximately2mm
indiameterwhichaccordingtotheinstructionswere
tohatchbeforethebuyerseyesshortlyafterthe
packetscontentswereimmersedinwaterIfthebuyer
wasluckythiswassoMoreoftennofishappeared
withinhoursdaysorevenweeksHencetheproduct
vanishedfromthemarketalmostassuddenlyasit
hadappeared

Ifthefailureofmanyannualfisheggstohatchwas
totheembarrassmentofthetoypromotersitisalso
toourgainintheconsiderationofthesefishasaprac
ticalmosquitocontrolItonlyreflectsoneofnatures
devicestoinsurethatthespeciesisnottrickedinto
extinctionbybriefearlyrainfallorinourcaseacci
dentalwettingOnceconditionsareadequateannual
fishesgrowrapidlyandattainsexualmaturitywithin
68weeksTheythenspawnrepeatedlyuntiltheyare
eventuallydestroyedbydroughtTheeggsofmost
annualfishspeciesfailtodevelopwhiletheyremain

inundatedandmustbesubjectedtofrom6weeks
toseveralmonthsofdryingbeforetheyarereadyfor
hatchingbyrewetting

Wefirstlearnedofinstantorannualfishearlyin
ourliteraturesurveyforcandidatenaturalenemiesof
midgesandmosquitoesbeforetheywerecapitalized
uponbythetoyindustryUnfortunatelysuchlitera
tureaswasavailableimpliedthatmostofthesespecies
weresuitedtoessentiallytropicalconditionsandre
quiredrelativelysoftacidwaterinwhichtothrive
Rearingwasgenerallyrecommendedoverabedof
peatmossConsequentlyatthetimethefishwere
passedoverforconsiderationbecauseitseemedun
likelythattheywouldbeadaptabletoCalifornia
conditions

Amorefavorableoutlookappearedin1963when
DrsWHHildemannandRLWalfordassociate
professorsintheUCLASchoolofMedicinepublished
onAnnualFishesPromisingSpeciesasBiological
ControlAgentsWhileseekingannualfishesinBrazil
andArgentinaassubjectsforgerontologystudies
HildemannandWalfordwereimpressedbytheirob
servationsthatwherelargemixedpopulationsofan
nualfishesoccurredmosquitoeswereconspicuously
absentbutwherethefisheswereabsentduetohuman
wasteandinterferencemosquitoeswereaserious
menace

AfterreadingtheirarticleIcontactedDrsHilde
mannandWalfordatUCLAandthroughtheircoop
erationandencouragementIwasabletoundertake
thefollowingfieldenvironmentaltolerancestudywith
theArgentinepearlfishCynolebiasbellottiiThiswas
oneoftwofishtheotherbeingCelongatusthatHil
demannandWalfordhadrecommendedintheirarti

cleforfieldtrialsintemperateclimatessuchasthat
ofCalifornia

Procedure ThreepairsofCbellottiiwereplaced
afieldineachof2redwoodframeddirtreservoirs
each1yardsquareonAugust171964Withinaweek
amishapoccurredinonereservoirwherebyallfish
weresuddenlykilledbelievedduetosomechemical
contaminateintheincomingwaterAllfishsurvived
intheremainingreservoiruntilitwasemptiedby
drainingonOctober18endingaperiodoftwo
monthsspawningbythefishDuringmostofthefirst
phaseofthisstudyaconstantflow3to8gpmof
irrigationwaterpH8182wasmaintainedthrough
thereservoiratadepthof45inchesEventuallythis
flowwascurtailedbyafloatvalvetolessenthedanger
ofaccidentalwatercontaminationThefishinthe

reservoirwereprotectedfrompredatorsbyatentof
32meshsaranclothTheywerefedmosquitolarvae
pluswhateverenteredwiththeinflowingwater

Atthestartoftheexperimentabottompartitionof
32meshsaranclothwasburiedbeneath23inchesof

localdecomposedgranitesoilwhichhadbeensifted
througha16meshsieveThiswasdonetoinsure
completeandunobstructedsamplingofeggcontain
ingsoilafterthereservoirswerelaterdried

Soilsamplesweretakenatintervalsof2weeks
afterdryingbycoringdowntothesaranpartition
usinganinvertedplasticcontainerwithahp72mm
indiameterThreesamplestotaling0124squarefoot
weretakenoneachoccasionSoilmoisturedetermina

tionsweremadeateachsamplingbyovendrying
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50gramsofsoiltakenimmediatelyadjacenttoeach
samplesite

Eggcontainingsoilsampleswerestoredasthey
werecollectedwithoutfurtherdryinginsealedplas
ticcontainersuntilJanuary181965Theywerethen
washedandtheeggswereretrievedforexamination
andattemptedhatchingExceptforintermittentrains
allsoilsampleshadbeenwithoutinundationforthree
months

ResultsThemoisturecontentofindividualsoil
sampleshassofarvariedfrom55to270byweight
dependingonthetimewhentheyweretakenRainfall
forthethreemonthperiodduringwhichthereservoir
hasbeendrainedhasoccurredon11occasionsand
amountedtoatotalof202inchesThelongestsingle
intervaltooccurwithoutrainwas30daysbetween
November18andDecember181964Soilmoisture
onDecember7averaged106

Twentyfoursampleshavebeentakentodateand
haveaveraged92Cynolebiaseggseachwitharange
offrom1to33eggspercoreItistherebyestimated
thatthe3femaleCbellottiidepositedatotalofnearly
2000eggsduringtwomonths

Of50eggsretrievedfromsamplescollectedonOc
tober3056wereclassifiedasripeduetothe
presenceofmatureembryosandofthese70or19
fishhatchedwithin24hoursFouroftheeggshatched
withinthefirsthourwhentheywereinundatedon
January181965

Unripebutviableeggsarecharacterizedbybeing
clearexceptforoilvacuolesNonviableeggsareusu
allymilkywhiteTheratioofripetoclearviableeggs
collectedonNovember10was5050onJanuary18
andonly2fishor12oftheripeeggshatchedwithin
24hoursAlthoughlatercollectionscontainednumer
ousapparentlyripeeggsnoneofthesehatchedduring
theJanuary18immersionAfter24hourimmersionin
waterallunripeorunhatchedeggswereredriedand
storedforfurtherconditioning

Conclusion Forthepresentwehavediscovered
thatsomeannualfishescontrarytoearlierpublished
reportsareabletothriveandreproduceundercon
ditionsconsiderablyalientothosefoundintheirna
tivehabitatCynolebiasbellottiihasnotonlybeen
demonstratedtotoleraterelativelyhardalkaline
pH84waterbutithasalsosucceededwellin
depositingitseggsinharshabrasivedecomposed
granitesoilFurthermoretheseeggshavelaterwith
stoodstorageretrievalandhandlinginthissoil
Thereisnowpromisethatothereggswillcontinueto
surviveuntilafieldhatchisattemptedlateinthe
spring

Theadultfishseemtobehardywithrespectto
temperatureanddiseaseandresultshavebeensuffi
cientlyencouragingthatweplansoontoenlargeour
studiestoincludeotherspeciesofannualfishesIn
summaryandinadditionthefollowingcharacter
isticspossessedbytheseremarkablefishescontribute
totheirattractivenessasmosquitocontrolprospects
inappropriatesituations

1Annualfishesfeedvoraciouslyonmosquitolarvae
fromthetimetheyarefirsthatched

2Theycansurviveinsituationsofimpermanent
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watersuchasricefieldsandirrigatedpastures
whereotherfishcannot

3Mostspeciescannotreproduceorcompetewith
largerfishcommonlyfoundinpermanentwater
andconsequentlyannualfishshouldposeno
threattofisheriesinterests

4Theireggsdonothatchuniformlysothesespecies
arethusprotectedagainstaccidentalextermina
tion

5Fullydevelopedripeeggscanbestoredforsev
eralmonthsatatimetransportedwitheaseand
havethepotentialofbeingappliedtomosquito
breedingsitesasconvenientlyaschemicals

Itistooearlytosaybutperhapsonedaythere
willbeinfactaninstantsolutionforatleastafew
ofourinstantmosquitoproblems
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Sourcereductionformosquitocontrolasopposed
toothertemporarymeansofalleviationoftheseprob
lemsissoobviouslydesirablethatitshouldprobably
beclassedwithmotherhoodandreligionWhythen
isitnotmoreuniversallypracticedTheansweris
threefold1thereisstillwidespreadignoranceof
itsvalueanditspossibilities2itisoftencompli
catedfromengineeringlegalandagriculturalaspects
and3theinitialexpenseisusuallyhighandsubse
quentmaintenancemaybeexpensive

TheinterestoftheCMCAinsourcereductionis
evidencedbytheactivitiesofyourSourceReduction
Committeeandbythefactthatmanyofyourannual
programsrefertothissubjectArapidsurveyofthe
CMCAProceedingsforthepast10yearsshows24
papersaddressedtothisthemeandmanymoretouch
inguponitAperusalofthesepapersmakesitappar
entthatatleastsomemosquitoabatementdistricts
havebeenmakingsourcereductionamajorpartof
theirprogramsProblemswhichlendthemselvesto
thiskindofattackeventhoughthereisnosingle
easysolutionincludeirrigationofpasturesandmost
agriculturalcropsmanagementofdairydrainsand
citysewagepondscontrolofincitysourcesofall
typeseliminationoftreeholesandthehandlingof
tidalwaterthroughdrainageandtidegates

Inthe24papersmentionedabovethereareanum
berofspecificexamplesofsourcereductionapplica
tionswhichhavepracticallyorcompletelyeliminated
mosquitoesandatthesametimesavedmoneyforthe
farmersorfoodprocessorsinvolvedHoweverthese
paperscontinuallyemphasizethateventhoughthe



generalprinciplesareprettywellknowneachsource
reductionjobhasitscomplicationsandpeculiarities
Mosquitoabatementagencypersonnelbackedupby
adviceofspecialistsintheBureauofVectorControl
andtheUniversitymustbepreparedtoplanthesolu
tionofeachmajorproblemonanindividualbasis
Furthermoreafavorableratioofcostandexpected
returnoveraperiodofyearsmustbeusedasaselling
point

TheinterestoftheUniversityofCaliforniainthese
mattershasbeentraditionalsinceHJQuaylerecom
mendedatypeofsourcereductionforasaltmarsh
problemin1906WBHermsespeciallyincollabora
tionwithHFGraycontinuedthecrusadeInrecent
yearspersonnelofAgriculturalExtensionandseveral
AgriculturalDepartmentssuchasIrrigationhave
madesubstantialcontributionstothestudyofsource
reduction

MuchoftheeffortwithintheUniversityhasbeen
ofanindirectnatureExamplesaretheinvestigations
leadingtopublicationofExtensionLeaflet39byJB
Dobie1958Planningaliquidmanuresystemand
ExtensionCircular125byBJJonesetal1949
IrrigatedpasturesinCaliforniaNeitherofthese
mentionsmosquitoesbuttheprinciplesoutlinedare
entirelyapplicabletomosquitosourcereductionIn
recentyearstheimportanceofincludingmosquito
controlintheoverallagriculturalpicturehasbeen
increasinglyrecognizedbyUniversitypeopleinEx
tensionandinproductiondepartmentsConsequently
manyofthearticlesoriginatingincountiesreferto
mosquitoesasdomoregeneralonessuchasExten
sionLeaflet131byDCFinfrocketal1960Water
managementinriceproductionandExtensionCir
cular504byCEHouston1961Drainageofirri
gatedlandsIwouldliketothinkthatthepublica
tiononwhichIwasacoauthormayhavehadsome
thingtodowiththischangeinattitudeExtension
Circular439bySFBaileyRMBohartandLJ
Booher1954MosquitocontrolonthefarmInthe
futurewehopetoestablishacloserliaisonbetween
entomologistsandspecialistsinirrigationsoilsagron
omyandagriculturalengineeringallofwhomare
interestedinefficientagriculturewhichinturnresults
inmosquitosourcereduction

InthefinalanalysistheCaliforniafarmermustbe
soldontheadvantagesofsourcereductionThiswill
takeaconcertedeffortofresearcheducationanddem
onstrationItmaynotbesodifficultifweconsider
thatforeconomicreasonsCaliforniafarmershave
installedsince1945some5000returnflowsystemsand
havespentnearlyonequarterbilliondollarsonland
grading

Inconclusionwearenotcalledupontodecide
whetherornotweshouldcontinuesourcereduction
activitiesConsideringtheinevitableexpansionofir
rigationfacilitiesintheStatetogetherwiththecon
tinuedgrowthofcommunitiesintheforeseeable
futuremosquitosourceswillcontinuetobecreated
atarapidrateEventhoughwemustgreatlyincrease
ouremphasisonsourcereductionwewillbefortunate
tomerelymaintainthepresentlevelofmosquitocon
trol

AQUATICMIDGEINVESTIGATIONS
INSOUTHERNCALIFORNIA

LAURENDANDERSONECBAYandMIRSMULLA
UniversityofCaliforniaRiverside

AquaticmidgesofthefamiliesChironomidaeand
Chaoboridaealthoughnonbitinginrecentyearshave
beenofconsiderableconcerntopublichealthagencies
andrelatedorganizationsbecauseofthepublicdis
comfortwhichthesemidgesmaycausetothepeople
inmanycommunitiesThisproblemisparticularly
acuteinareasofrapidpopulationexpansionsuchas
existinCaliforniaThediscomfortwhichtheseinsects
causeistheresultofthephenomenalnumbersin
whichtheyoccurTheyarereadilyattractedtolight
andbecauseoftheirsmallsizecanenterthroughordi
narywindowscreensTheyareeasilyinhaledand
readilyflyintotheeyesearsandmouthsofpeople
Whenfoodisbeingservedinilluminatedareaswhere
midgesareabundantitsoonbecomescontaminated
withtheirbodiesApsychologicaldiscomfortis
broughtaboutfromthefactthatmidgesareveryfre
quentlymistakenformosquitoesIncommunities
wheremidgeoutbreaksarefrequentspiderpopula
tionsincreasetowheretheyalsoreachnuisancepro
portionswithinashorttime

Thelarvaeofchironomidsareafrequentproblem
inreservoirsastheytendtobepassedintothedrink
ingwaterofhomesandeatingestablishmentsThis
problemisofcurrentconcerntoanumberofsouthern
Californiacommunitiesasevidencedbyrequestsfor
assistanceonthisproblemfromtheCaliforniaState
DepartmentofPublicHealthandfromvariouscity
waterdepartments

Inadditiontotheeffectsofmidgesonthemental
andphysicalwellbeingofpeopleincommunities
theyarealsoofeconomicconcerninmanyareasIn
residentialareastheytendtolessenrealestatevalues
Inindustrialsituationstheyinterferewiththeprocess
ingofpaperplasticsandfoodproductsandauto
motiverefinishingoperations

Requestsforassistancearefrequentlybroughtto
theattentionoftheleadersofthisprojectbystate
andcountyhealthdepartmentsmosquitoabatement
districtsfloodcontroldistrictssewageandsanitation
departmentsandmetropolitanwaterdistricts

Inviewofthesefactsthisaquaticmidgeproject
wasactivelystartedinthefallof1959During1959
and1960mostoftheresearchwascarriedonincoop
erationwiththeLosAngelesCountyFloodControl
Districtin42experimentalpondsestablishedattheir
WhittierNarrowswaterspreadinggroundsThere
sultsofthesestudieshavebeensummarizedinCALI
FORNIAVECTORVIEWS19641131320Inthe

Theseaccomplishmentshavebeenmadepossiblebytheable
assistanceofSaulFrommerfulltimeHenryNakakihara
KentHunterPeterRauchandDuaneBieverparttime
AlsobyfinancialandpersonnelassistancefromtheLos
AngelesCountyFloodControlDistrictUSNationalInsti
tutesofHealthLosAngelesCountySanitationDistricts
CaliforniaBureauofVectorControlvariousmosquito
abatementdistrictsvariouscitysewagedisposalunitsand
citywaterdepartmentspesticidecompaniesCalifornia
DepartmentofFishandGameandmanyotherorganiza
tions
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earlystudiesequipmentandtechniquesweredevel
opedforsamplingandcountingmidgelarvaeand
adultsAlsopondcontrolfishhandlingandinsecti
cidetestingmethodsweredevelopedCarpwere
foundtogivegoodcontrolofmidgelarvaeDieldrin
andDDTgavelarvalcontrolforabouttwoweeks

In1961withfinancialaidfromtheNationalInsti
tutesofHealthgranttheworkonthisprojectwas
expandedandmovedprimarilytotheUniversityof
CaliforniacampusatRiversideAtpresent27accu
ratelycontrolledpondsandawellequippedfieldlab
oratoryareinfulloperationatUCRFigure1
From1961totheendof1964manydetailedtaxo
nomiclifehistorynutritionalecologicalandother
biologicalstudieshavebeeninprogressAlsomany
pesticidestudiesonmidgesandonfishandmany
biologicalcontrolstudiesusingvariousspeciesoffish
havebeencompletedThedetailedresultsofthese
studies196163havebeenpresentedinthe1961
1962and1963annualreportsofthisprojectandhave
beenmadeavailabletoyouandwillnotberepeated
hereThe1964studiesaresummarizedasfollows

Study1Midgeinsecticidestudiesinvolving14ma
terials20differentformulationsinover200tests
showedtheLDinlbsacretobebetween02and
04forBayer29493GS13005BaytexAC5216and
parathionbetween07and20forUC10854GS
12968NIA10242andat1lbacrepracticallynocon
trolwithBayer44646SD8447Bayer39007and
Banol

Study2Anewspeciesofmicrosporidiandisease
wasfoundtodecimateaheavylarvalpopulation
2000sqftofpondbottomofChironomustaliforni
cuswithin20daysofthefirstappearanceofthedis
easeinAugustThisdiseasemaybethemajorbiotic
regulatingfactorofthismidge

Study3Detailedpondwaterlevelfluctuationstud
ies20to6for2dayintervalsindicatedlittle
overalleffectonmidgepopulationlevelsbutap
pearedtochangesomewhattheeggdepositionpat
tern

Study4Threetestsoneffectofdifferentpond
wettinganddryingschedulesindicatedthatAFresh
filledpondsusuallyshowa24weekmidgepopulation
boomBDrying25dayskilled75ofthemidges
while55daysdryingkilled100duringJulyIncool
dampNovembernearlyamonthsdryingwasneces
sarytokill100ofthelarvaeCPopulationsreturned
rapidlyinrewetpondsinwarmsummermonthsand
slowlyincoollatefallandearlywintermonthsD
Thetimeoftheyearofrewettingpondsappearsto
influencethespeciesthatbecomedominantmorethan
thelengthofdryingtimeEDryingpondsforvariable
timeintervalsbutrewettingthemallatonetimeap
pearstobeabetterapproachtothisstudythanstart
ingdryingintervalsatthesametimeandrewetting
atdifferenttimes

Study5Fieldandlaboratoryecologyandbiology
studieshaveaddedmateriallytoourknowledgeofthe
26speciesofmidgesencounteredinthisprojectAn
exampleofthisisasfollowsThemajorpartofa
givenpopulationofChironomustalifornicuswas
foundtoemergewithinarelativelyshortperiodof
time3to4daysThisspeciesemergesintheeve
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ningwithinahalfhourperiodatduskandsincethe
pupalstagehasbeenfoundtobe24hoursorlessa
countofpupaeduringthedaygivesagoodbasisfor
predictingtheadultabundancefortheeveningof
thesameday

Study6Fieldmonitoringandidentificationstud
iesofmidgesfromseveralareasinCaliforniaand
otherpartsofthecountryhavecontributedmaterially
tounderstandingthisaquaticmidgeproblem

Study7Taxonomicstudieshaveresultedinaclas
sificationkeytothespeciesinvolvedinthisresearch
A45pagemanuscriptonanatomyofadultChirono
midaeisreadyforpublication

StudySFishpesticidesAIntwodetailedex
periments47treatmentsmalathionwasfoundtobe
lesstoxictoGambusiainPalmSpringssewageoxida
tionbasinsthaninOntariooxidationpondsorRiver
sideagriculturalirrigationpondsDifferenceswerenot
duetothesourceoffishorthewatertemperaturebut
appearedtobeduetoaneffectofwaterchemistryon
thepesticideorthefishBThreelaboratoryex
periments54treatmentswithmalathiononGam
busiaintemperaturecontrolroomsresultedingreat
esttoxicityat75Fandtheleastat60Fat40F
datawerevariablebecausetemperaturewasatthe
minimumtoleranceforGambusiaCIn20field
experiments 782treatmentsacutetoxicitydosages
LDweredeterminedfor37pesticidesonGam
busiafishTheLD50inthelbsacreformostofthe
materialswereasfollows0210lbsforethylguth
ionmethylethylguthionGS13005Bayer38156and
Diazinon0113lbparathionsystoxGS12968
SD7597Bayer25141SD8448MoricideandChip
manR11733at1lbnokilloccurredwithSD8447
andSD9127at2lbslittleornokillwithBayer
3900737344446463728929493AC52160DyloxDex
oneMoristanBanolMobilMCA600Sumithion
UC10854SD7438BidrinSevinmethylparathion
andBaytex

Study9MidgecontrolwithfishDetailedstudies
haveshownhybridmaleTilapiaAsiaticLoachchan
nelcatfishandGambusiamosquitofishtobeineffec
tiveinmidgecontrolAnnualfishstudieshavebeen
startedandearlyindicationsarethattheyaremore
effectiveinmosquitothanmidgecontrolForaddi
tionaldataonthismidgeresearchseeUCRBiologi
calControlProject2032reportfor1964Inaddition
tothestudiesindicatedaboveadditionalsurveysand
controlstudieshavebeeninprogressatLancaster
PalmSpringsOntarioOceansideandSanDiegosew
ageoxidationbasinsLakeElsinoreandseveralcity
watersystemsinthesouthernCaliforniaarea

Someofthemostoutstandingaccomplishmentsin
thisprojectduringtheperiodAugust1959toJanuary
1965are

1Thedevelopmentofpracticalcontrolprocedures
involvingrotationaluseofpondsbasedonthelength
ofthelifecyclesofthespeciesofmidgesinvolved
andonmidgelarvaesurvivalratesduringponddrying
intervalsThishasbeenputtopracticaluseinthe
WhittierNarrowsspreadinggroundsandtheLancas
teroxidationbasins

2Thedevelopmentofmethodsandproceduresof
usingcarpfishformidgelarvaecontrolCarpwere
usedsuccessfullyatthePalmSpringsoxidationbasins



andatWhittierNarrowsspreadinggroundsAlsode
terminingthatmanyspeciesoffishdonotgivegood
midgecontrolGambusiabassTilapiaetc

3Thetestingofhundredsofpesticideformulations
onbothmidgecontrolandtoxicitytofishshowedthat
parathionandseveralotherexperimentalphosphates

somerelativelynontoxictowarmbloodedanimals
givegoodmidgecontrolandarerelativelysafeon
thefishandotherbiologicalorganismsHoweverwith
thesematerialsthecontrolofmidgesisusuallyshort
lived2to4weeks

4Thediscoveryofamicrosporidiandiseasewhich
showspromiseasabioticregulatingfactorforChirono
muscalffornicus

5Thedevelopmentoflaboratorymethodsofmass

Figure1AquaticmidgeexperimentalpondsThefish
pondsareintheforegroundtheopenbiologyponds
inthecentralareaandthescreenedbiologyponds
andwaterfilterareinthebackground

rearingofseveralspeciesofmidgesheretoforenot
rearedincaptivityThusthelifecyclehasbeenstud
iedandbecomeknownforthefirsttimeforseveral

speciesinvolvedinthisproblem
6Classificationkeyshavebeendevelopedandspe

ciesidentificationaccuracyhasbeengreatlyimproved
duringthesestudiesOver30speciesofChironomid
midges severalnewspecieshavebeenidentified
asoccurringinthismidgecomplex
7Numerousitemsofequipmentandtechniques

havebeendevelopedtogreatlyfacilitatethetaking
ofdatainthesestudies

Theimportanceandfuturepossibilitiesofthisproj
ectaregreatandwearesureitwillbecontinuedwith
enthusiiEmandvigorforsometimetocome
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INSECTICIDERESISTANCE

WITHSPECIALREFERENCETOMOSQUITOES

GPGEORGHIOU

UniversityofCaliforniaRiverside

Ofthevarioussubjectswhichareofconcerntoento
mologiststodayperhapsnootherhasbeentalked
aboutasmuchashasthesubjectofresistancetochemi
calsSince1941variousaspectsofthisproblemhave
beenreviewedinatleast71differentpublicationsthat
is3reviewsperyearontheaverageThereremains
littledoubtthatresistanceistheonefactorwhichhas
hadthemostprofoundinfluenceontheorientationof
entomologicalresearchinrecentyearsIthasbeen
statedveryappropriatelythattheproblemofinsect
controlwouldhavebeensolvedhaditnotbeenfor

thequestionofresistanceandthequestionofresidues
Andourfranticsearchforchemosterilantsandphe
romonesmighthavebeenamatterofacademiccuri
osityratherthansomethingcomparablewiththerace
tothemoonThereforeresistanceisofgreatimpor
tancetousanditdirectlyorindirectlyoccupiesthe
thoughtsortheactivitiesofeveryentomologistItis
asaresultarapidlyevolvingsubjectForthesereasons
itisdesirablethatwekeepabreastofdevelopmentsin
thisfieldIshallattempttoprovidehereabriefoutline
ofthepresentstatusofinsecticideresistancewith
specialreferencetomosquitoesandtogivesomeof
mypersonalimpressionsoncurrenttrendsinresearch
onthissubject

Letmefirstemphasizethewellknownfactthatthe
developmentofresistanceisjustoneformofmicro
evolutionresultingfromtheselectiveactionoftoxi
cantsintroducedbymaninhisenvironmentAsabasic
biologicalphenomenonresistancethereforetranscends
theconfinesoftaxonomicgroupstomanifestitselfin
organismsphylogeneticallyseparatedfromeachother
formillionsofyearsThisisnotsurprisingforitis
nowgenerallyrecognizedthattheverysurvivaland
existenceoflivingorganismsdependstoaconsiderable
extentupontheirabilitytomodifychemicallyanal
mostunlimitedrangeofcompoundsfollowingtheir
absorptionoringestionManyofthesecompounds
likeinsecticidesmusthavebeenentirelynewatone
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Species

Argulussp CrustacaeCopepoda
fishlouse

Acrisgryllus Amphibia
southern

cricketfrog
Acriscrepitans

northern
cricketfrog

Gambusiaaffinis
mosquitofish

Lepomismacrochirus
bluegill

Musmusculus
whitelabmouse

Table1InsecticideResistanceinAnimals

Taxonomic

Group

Amphibia

Pisces

Pisces

Mammalia

timeoranotherintheevolutionoftheseorganisms
Itwouldthereforebemoresurprisingifsuchorgan
ismsdidnotdevelopresistancethaniftheydid

Aswesearchthroughtheliteraturewecometo
realizethatentomologistsarenottheonlyoneswho
arepresentlyconcernedwithresistanceTheproblem
ishavingextremelyseriousrepercussionsinmicro
organismsresponsibleforhumandiseaseItisalsoof
considerableimportanceincancerresearchbeingone
ofthemajorobstaclestosuccessfultumorchemo
therapyMorethan66differentmicroorganismsand
neoplasticcellsaretodayknowntoberesistanttoone
ormoreof71differentdrugsHutchison1963Plant
pathologistsarealsobeginningtodetectcasesofre
sistanceinpathogenicfungisuchasresistanceto
biphenylbygreenmoldsHarding1964InEurope
therehavebeencasesofresistancetotheanticoagulant
warfarininthecommonrat Cuthbert1963Lund
1964andinAustraliarabbitsaregraduallybuilding
resistancetothemyxomatosisvirusandtheirnumbers
areagainontheincreaseWorldHealthOrganization
1965a

ComingnowtoinsecticidesTable1liststhereported
casesofinsecticideresistanceinanimalsotherthan

insectsandmitesItincludesfrogsandfishandthis
informationmightgivesomerelieftoconservationists
althoughadmittedlythisisonlyawayofgetting
aroundtheproblem

Letusnowlookatthestatisticsconcerningthenum
berofinsecticideresistantspeciesofinsectsandmites
Therewereonly8casesofresistancepriorto1940
Sincethentherehasbeenasteadyincreasesothat
thelatestcountofpublishedandwelldocumented
casesindicatesthatatleast186specieshavebynow
developedinsecticideresistantstrains Fig1 Ex
aminationoftheirtaxonomicstatus Table2shows
asmightbeexpectedthattheyarenotconfinedtoone
orafewordersThemanycasesofresistanceinthe
Dipteraarecertainlyareflectionofthelargenumber
ofeconomicallyimportantspeciesinthisgrouppar
ticularlyinthegenusAnopheles

Ourabilitytodetectresistancehasbeenenhanced
inrecentyearsbythecoordinatingeffortsoftheWorld
HealthOrganizationWHOThisorganizationpro
videsfreeofchargetestkitsforthedetectionofre

Insecticide Reference

lindane

aldrinDDT

aldrinDDT

aldrin
DDT

cyclodienes
rotenone

DDT

Lahavetal1962

Boydetal1983
Vinsonetal1983a

Vinsonetal1963a

Vinsonetal1963b
Vinsonetal1963b
BoydFerguson1984
Tompkins1953

OzbumMorrison
19621984
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Fig1Theprogressiveincreaseinnumberofspecies
ofArthropodawhichhavedevelopedinsecticide
resistantstrains

sistanceinvariousinsectsanddistributesregularlyto
interestedpartiesaninformationcircularonresistance
ArecentpublicationfromWHO1963givesdetailed
instructionsonmethodsforthedetectionofresistance

in14differentinsectgroupsSimilareffortswithregard
toagriculturalinsectsarebeingmadebytheFAO
theEntomologicalSocietyofAmericaReynolds1960
1962andbytheCanadianDepartmentofAgriculture
Yule1964IshouldalsomentiontheworkofDr

F0Morrison 1964 andhiscoworkersatMcGill

UniversityQuebectowardthedevelopmentoftest

Table2InsecticideresistantspeciesofArthropoda1964

Economic

Importance
Agr MedVet

2

2

2

73

5

12 7

1

94 92

kitsforthedetectionofresistanceinpestsofstored

products
InsecticideResistanceinMosquitoesThedevelop

mentprogressandconsequencesofresistancehave
beenfollowedmorecloselyinmosquitoesthaninany
othergroupofinsectsdueundoubtedlytothecontri
butionoftheWHOincoordinatingresearchandin
distributinginformationtoresearchworkersItisalso
afactthattheoccurrenceofmoreresistantspeces
amongstthemosquitoesthanamongstanyothercom
parabletaxonomicgrouphasbeenthenaturalconse
quenceoftheintensiveandwidespreaduseofinsecti
cidesinconnectionwithmosquitocontrolanderadica
tionprogramsThetwomainsuchprogramstheglobal
malariaeradicationcampaigndirectedagainstvector
anophelinesandtheeradicationoftheyellowfever
vectorAedesaegyptiintheAmericashaveyielded
considerablebenefitstohumanhealthoversubstantial
areasoftheworldAreportfromtheWHOfor1963
WHO1964indicatesthatoutof142countriesre

cordedasoriginallyhavinghadmalariousareas48
havewhollyorpartiallyeradicatedmalariaand33
haveeradicationprogramsintheattackandconsoli
dationphaseIntermsofpopulationonDecember
311964outof1560millionpeopleinhabitingthe
originallymalariousareasnotincludingmainland
ChinaNorthKoreaandNorthVietNam285
livedinareaswheremalariahadbeeneradicatedand
464werecoveredbyeradicationprograms WHO

1965b
TheAedesaegyptieradicationcampaignwasbegun

intheWesternhemispherein1947andbytheend
of1963thespecieshadbeeneradicatedfrom17coun
triesandterritories Kerretal1964 Successhas

beenachievedinMexicoallofCentralAmericaand
allofSouthAmericaexceptpartoftheCaribbean
coastofSouthAmericaandtheCaribbeanislands
Pal1964Inspiteofthesespectacularsuccesses

howeverbothprogramsarefacingseriousdifficulties
andproblemsarealsoencounteredinthecontrolof
Culexfatigansanimportantvectoroffilariasisinsev
eralcountries

InsecticideGroups
DDT Dieldrin op other

2 2 1 1

2 1 1

2 2

3 5 1 1

4 4 9 4

16 7 1 3

8 14 2 11

49 61 11 2

5 5

4 6 14 6

1

95 106 39 31
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Fordetailsonthedevelopmentofresistanceinmos
quitoesthereaderisreferredtoanumberofearlier
comprehensiverevewsBrown19581961WHO
19571963Excellentsummariesonthechronological
orderdistributionandconsequencesofdevelopment
ofresistanceinanopheline Ungureanu1964and
CulicinePal1964mosquitoesarealsoavailable
Hereonlythehighlightsofthemostrecentdevelop
mentsonresistancearepresentedFortheconvenience
ofthereaderthespecieswithestablishedcasesof
resistancearelistedinTable3

Anophelines Ofsome85describedspeciesof
Anopheles34arereportedtohavedevelopedresist
ancetoDDTdieldrinortobothOnespeciesA
nuneztovarihasexhibitedonlyDDTresistance20
speciesshowonlydieldrinresistancewhile13show
bothtypesofresistancesixofthelatteraconitus
albimanusalbitarsisquadrimaculatussacharoviand
stephensihavedevelopedresistancetobothinsecti
cidesinthesamepopulation Ungureanu1964while
intheremaining7thetwotypesofresistancehaveso
farappearedingeographicallyseparatepopulations
Fortunatelynocasesofresistancetoorganophosphorus
opcompoundshavebeenreportedeitherinlabora
toryorinfieldpopulationsofAnophelesThishow
evercannotbeconsideredasevidenceoflackofop
resistancepotentialinthisgenusTheuseofopcom
poundsinanophelineenvironmentsappearstohave
beenratherlimitedandnolaboratoryselectionsfor
opresistanceinanophelineshaveyetbeenreported

Thechronologicalorderofappearanceofresistance
inanophelinesisindicatedinFig2Thefirstcasesof
resistanceappearedin1954DDTresistantAsundai
cusinJavaanddieldrinresistantAquadrimaculatus
inMississippiUngureanu1964andthenumberof
resistantspecieshasbeenconstantlyincreasingsince
Theremarkableincreaseincasesofdieldrinresistance
isinpartattributedtothediscretenessofsuchresist
anceandtotheeaseofitsdetectionsincedieldrin
resistantindividualsbecomepracticallyimmunetothis
insecticideItalsocoincideswiththeextensivedistri
butionoftestkitsbytheWHOforthedetectionof
resistanceAlthoughFig2showsagradualdeclinein
reportsofnewresistantspeciesofAnophelesthe
situationhasbynomeansbeenstabilizedsincethe
areadistributionofresistantpopulationsmaybeex
pectedtoincreaseasnewareasarebroughtunderin
secticidaltreatment

Eventhoughthedevelopmentofresistanceusually
followstheintensiveuseofaninsecticideinthearea
therearesomenotablecasesoffailuretodevelop
resistanceforexampleinNorthernJavaandAdana
TurkeywhereDDTresistancehasappearedinAsun
daicusandAcacharovirespectivelydieldrinhas
givenexcellentcontrolforseveralyearsOntheother
handpopulationsofApseudopunctipennisinMexico
andAfluviatilisintheregionoftheArabianSeahave
remainedsusceptibletoDDTforseveralyearsbut
becameresistanttodieldrinverysoonafteritsintro
ductionWHO1963Thegeneticpotentialforde
velopmentofdieldrinresistanceinAalbimanusin
Panamaisprobablylowassuggestedbytheabsence
ofsuchresistanceinspiteoftheuseofthisinsecticide
inthatcountryforseveralyearssurprisinglythis
speciesisresistanttodieldrinintheneighboring
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Table3Speciesofmosquitoeswithestablishedcases
ofresistancea

Species

Anophelesaconitus
Aalbimanus
Aalbitarsis
Aannularis

Aaquasalis
Abarbirostris
Acoustani

Acrucians

Aculicifacies
Afilipinae
Afluviatilis
Afunestus
Agambiae
Alabranchiae

Alabranchiaeatroparvus
Amaculipennis
Amesseae

Aminimusflavirostris
Aneomaculipalpus
Anuneztovari

Apharoensis
Apseudopunctipennis
Apulcherrimus
Aquadrimaculatus
Arangeli
Asacharovi

Asergenti
Asplendidus
Astephensi
Astrodei

Asubpictus
Atriannulatus
Asundaicus

Avagus

Aedesaegypti
Acantans

Acantator
Adetritus

Afijiensis
Amelanimon

dorsalis

Anigromaculis
Apoicilius
Asollicitans

Ataeniorhynchus
Avexans
Culexcoronator

Cerythrothoras
Cmolestus

Cpipienspallens
Cpipienspipiens
Cpipiens

quinquefasciatus
fatigans

Cpeus
Crestuans

Csalinarius
Ctarsalis

Ctritaeniorhynchus
Psorophoraconfinnis
Pdiscolor

Insecticidegroups
DDT Dieldrin Organophosphorus

x

x

x

x

x

x

aIncompilingthislisttheauthorhasmadeuseofanumber
ofreviewsandwouldberemissnottoacknowledgehis
indebtednessReviewsutilizedincludethoseofBrown
19611963Hoskins1963Pal1964andUngu
reanu1964



GuatemalaElSalvadorHondurasandNicaragua
Ungureanu1964Attheotherextremeapopulation

ofArunestusinanunsprayedareaofNorthernNi
geriawasreportedtobecomposedof53susceptible
and47hybridandresistantindividualswithrespect
todieldrinService1964 Asimilarphenomenonwas
alsofoundinAgambiaeServiceandDavidson1964
Indeedthelatterspecieshasshownsuchhighpro
pensitytodevelopresistancetodieldrinthatthisin
secticidebecameuselessinWestAfricabeforemalaria

eradicationcouldbeformallyundertakenUngureanu
1964

Asinthecaseofresistanceinhousefliessoinmos
quitoesresistancetodieldrininvolvesanalmostcom
pletelackofeffectivenessofthiscompoundIncon
trastDDTcontinuestokillDDTresistantmosquitoes
ifthedosagesareincreasedIthasrecentlybeendem
onstratedDavidson19631963bthatthegenetic
mechanismsresponsibleforDDTanddieldrinresist
anceinseveralspeciesofAnophelesareentirelyinde
pendentsothatwhenresistancetoonecompound
appearsinapopulationitispossibletochangetothe
othercompoundandstillobtaincontrolforsometime
Onlywhenresistancetobothcompounds double

resistanceispresentinthesamepopulationserious
operationaldifficultiesmayariseSuchisespecially
thecasewithAstephensiinsouthernIranandA
aconitusincentralJavaWHO1963Ungureanu
1964Incertainareasithasbeenpossibletoobtain
satisfactorycontrolforashorttimebyincreasingthe
rateofapplictaionofDDTto2gm

Theseriousdifficultiescreatedbytheappearance
ofdoubleresistancehaspromptedextensiveresearch
intonewinsecticidesTwopromisingorganophospho
rusinsecticidesmalathionanddichlorvosweretested
fortheireffectivenessininterruptingmalariatransmis
sioninlargescalefieldtrialsinAfricaduring1963
Theformerperformedsatisfactorilyandisconsidered
readyforuseinmalariaeradication WHO1965b
Thelatterhoweverappearedtobeunsuccessfulin
interruptingmalariatransmissionFollandPant1964
owingmainlytoitsvolatilityandthehighdegreeof
ventilationofthetesthousesWHO19641965b

CulicinesSeveralspeciesofculicinemosquitoes
presentespeciallyseriousproblemsbecauseoftheir
abilitytoactasvectorsoffilariasisyellowfever
haemorrhagicfeverandotherseriousdiseasesand
fortheirabilitytoreadilydevelopresistancetoinsecti
cidesthelatterfactisfurtheraidedbythepresence
ofvariousspeciesinagriculturalenvironmentssothat
theyareinadvertentlysubjectedtoinsecticidalselec
tionpressureTable3lists11speciesofAedes11of
Culexand2ofPsorophoraresistanttoinsecticidesand
Fig2indicatestheprogressiveincreaseinthenumber
ofspeciesresistanttoDDTdieldrinoropcompounds

AedesaegyptiisnormallyverysusceptibletoDDT
LC0005ppmforlarvaeKhanandBrown1961
andasmentionedearlierithasbeenpossibletoeradi
catethisspeciesfromawideareaofitsdistributionin
thewesternhemisphereHoweverDDTresistancehas
beenreportedin11countriesoftheCaribbeanarea
andinsouthernVietNamsouthernFloridaFijiand
JapanWHO13Morerecentlyitwasreported
thatseveralislandsoftheCaribbeanfromwhichA

aegyptihadbeeneradicatedhavebeenreinfestedPal
1964andthatresistancetoDDTanddieldrinisnow
widespreadovertheentirearea Kerretal1964
Inadditionopresistance diazinonmalathionand
trichlorofonhavebeenreportedinPuertoRicoFox
andGarcia1961andarecentsurveyindicatesin
cipienttolerancetomalathiondiazinonandpossibly
tofenthioninseveralotherareasoftheCaribbean
Kerretal1964Thissituationcastsseriousdoubts

astothefeasibilityorbringingtheAaegyptieradica
tioncampaigninthewesternhemispheretoasuccess
fulconclusionbythesetdeadlineof1966 WHO
1964

Themostextensivedevelopmentofonresistancein
mosquitoeshasbeennotedintheirrigationwater
mosquitoAedesnigromaculisintheCentralValleyof
CaliforniaThisspecieshaddevelopedresistanceto
chlorinatedhydrocarboninsecticidesby1951Gjullin
andPeters1952andhassincethenbeencontrolled
withopcompoundsInadditionthespeciesissub
jectedtoselectionpressurebyvariousagriculturalin
secticidesovermostofitsecologicalenvironment
Resistancetoparathionappearedin1958Lewallen
andBrawley1958Substitutionofmethylparathion
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forparathionwasinitiallysuccessfulbutwasfollowed
bycontrolfailuresin1962Brownetal1963 Inan

extensivesurveyofopresistanceinthisspeciesBrown
etal1963foundthattheresistancelevelsvaried
overtheareaoftheValleyreachingastonishingly
maximumvaluesof4000Xtoparathion20Xtomethyl
parathionandfenthionand10XtomalathionBy
examiningthecrossresistancespectraindifferent
sampledareastheyconcludedthatopresistancein
thisspeciesisnonspecificandthatitisinducibleby
anyoneofthefourcompoundstestedWhetherthis
mayheacaseofmultipleopresistanceasaresultof
thelargevarietyofopcompoundsusedoverthearea
ofdistributionofthespeciesmustbedeterminedby
adetailedgeneticalandbiochemicalstudyofresistance
inthispopulationUnfortunatelythelaboratorycolo
nizationofthisspecieshasnotyetbeenachieved

DDTanddieldrinresistanceinCulexpipiensquin
quefasciatusfatiganspresentsespeciallyserious
problemsintheantifilariasisprograminIndiaWHO
1963 ThisspeciesisnaturallytolerantofDDTin
theadultstageLC69ugcmGeorghiouandMet
calf1961althoughsusceptibletoitinthelarvalstage
LC001007ppmHoweverthedevelopmentof
DDTresistancerendersbothstageshighlyresistantto
thisinsecticidePal1964indicatesthatDDTresist

antstrainsofthisspecieshavebeenreportedfrom30
countriesanddieldrinresistantstrainsfrom24coun

triesTheresistantstrainsaregenerallysusceptibleto
opcompoundsbutresistancetothelatterhasbeen
reportedfromatleastthreecountriestheuseofma
lathionasalarvicideintheCamerounhasinduced

moderateresistancetomalathionanddiazinonLC
18and165ppmrespectively Mouchetetal
1960larvicidaltreatmentswithmalathioninduced
moderatemalathionresistance25Xandhighdia
zinonresistance70XinSierraLeoneThomas1963
inMouchet1964similarresultswereobtainedfrom
diazinonpressureindicatingcrossresistancebetween
malathionanddiazinoninthisspeciesInterestingly
enoughopresistanceregressedtonormalsusceptibili
tythreeyearsaftersuspensionoffurthertreatments
Mouchet1964 Finallymoderatemalathionresist

anceinthisspecieswasreportedinCaliforniaLewal
len1961

TheCharacterofResistanceNowthatwehaveseen
wherewestandwithresistanceinmosquitoesletus
lookatthecharacterofresistanceassuchWhatmakes
aninsectresistanttoaninsecticideResistancemay
beoftwokindsphysiologicalandbehavioristicInthe
firstcategoryweincludethecaseswheretheinsect
survivesdirectcontactwiththeinsecticideThisis

usuallybroughtaboutbyvariousmechanismssuchas
reducedratesofabsorptionenhancedexcretionor
inertstorageofthetoxicantinthebodyfatHowever
byfarthemostimportantmechanismofphysiological
resistanceisthatofdegradationoftheinsecticideby
meansofcertainenzymesSuchenzymeshavebeen
showntoberesponsibleforDDTmalathionanddia
zinondegradationanditisnowcertainthatresistance
tocarbamatesisalsoduetospecificenzymesOnthe
otherhandtheexactmechanismofresistancetodiel
drincontinuestoeludetheeffortsofmanyserious
investigatorsIthasbeenhypothesizedthattheprimary
mechanismforsuchresistanceisoneofincreasedin

38

sensitivitytothepresenceofthetoxicantwithinthe
insectsbodyRecentlyhoweverOonnithanandMis
kus1964presentedevidenceofmetabolismofdiel
drininCulexpipiensquinquefasciatus

Thesecondtypeofresistancethebehavioristictype
isduetoatendencyoftheinsecttoavoidprolonged
contactwiththeinsecticideForinstanceseveral

speciesofAnophelesmaybeirritatedbycontactwith
DDTsothattheyleavethesurfacebeforepickingup
alethaldose

Behavioristicresistanceinhousefliesspecifictoward
malathionhasbeenreportedfromGeorgiaKilpatrick
andSchool1958Fayetal1958SchmidtandLa
Brecque1959 Whereasatthebeginningmalathion
sugarbaitsattractedfliesreadilywhencontrolfailures
wereobserveditwasfoundthatthemajorityofflies
approachedthebaitinflightbutfailedtoalightonit
Thesesamepopulationsshowednoaversiontolanding
andfeedingontrichlorofonordichlorvosbaitsThe
feasibilityofselectingforbehavioristicresistanceto
insecticideshasrecentlybeendemonstratedinthe
laboratorywithhouseflies SmithandYearian1964

andalsowiththemosquitoAnophelesatroparvus
GeroldandLaarman1964

Ishouldindicateatthispointthatrecentemphasis
onthegeneticaspectsofresistancehasbeeninvaluable
inthestudyofthisproblemInadditiontoelucidating
thegeneticrelationshipofthevarioustypesofresist
ancesuchstudiesalsoprovidethebiochemistwith
geneticallydefinedmaterialforcomparativestudieson
thefactorsresponsibleforresistanceForrecentre
viewsseeDavidsonandMason1963 Oppenoorth
1965andGeorghiou 1965

CountermeasuresforResistanceLetusnowsee
whatresearchisdoingtocounteractthephenomenon
ofinsecticideresistanceIbelievethattheelucidation

ofphysiologicalprocessesinvolvedinresistanceisof
tremendousvalueindevisingrationalcountermeasures
Forexampleifresistanceisduetoaspecificdetoxica
tionenzymethentheadditionofanenzymeinhibitor
totheformulationcouldrestoreforsometimethe
effectivenessoftheinsecticideThishasbeendemon
stratedbythefactthattheadditionofthesocalled

WARFantiresistantNNdinbutylpchlorobenzene
sulfonamidetoDDTrestorestosomeextentthe
effectivenessofthelatteragainstvariousDDTresistant
insectsWhentestedagainstDDTresistantAedesae
gyptiat11ratiowithDDTtheantiresistantdecreased
theLC50levelsofresistancetoDDTby6to60times
anditsamylanalogreducedthemby2to30times
thesynergisticeffectwasnegligiblewithsusceptible
strains Pillaietal1963Howeverinfieldtrials
againstDDTresistantCulexpipiensquinquefasciatus
theantiresistantproducednosignificantincreasein
thetoxicityofDDTEvenatarateof125lbperacre
whichisinexcessofthatnormallyappliedthecombi
nationgaveonly85controlLewallen1963Inspite
oftheinitiallypromisingresultsonAedesaegyptiit
wassoonfoundthatresistancetotheDDTantiresistant

combinationcouldbedevelopedthroughselective
pressureinthelaboratory Pillaietal1963 In

Riversidewehaveshownthathousefliescanbecome
extremelyresistanttocertaincarbamatesGeorghiou
etal1961 Howevertheadditionofthenontoxic
compoundpiperonylbutoxidetothecarbamateformu



lationrestoresitseffectivenessagainstcarbamate
resistantfliesMoorfield1958Georghiou1962Only
moderateresistancetothemixturehasbeenobserved
sofar

Similarlyaknowledgeofthemechanismofresist
ancetowardaparticularinsecticideisoftenutilizedin
thesynthesisofcompoundswhicharelesslikelytobe
sensitivetothatparticularmechanismIthasbeen
shownforexamplethataslightmodificationinthe
DDTmoleculebythesubstitutionofahydrogenatom
byadeuteriumatomrestorestheeffectivenessofthe
insecticideagainstDDTresistantAedesaegyptiPil
Iaietal1963bHoweverthedeuteratedanalogof
DDTisnoteffectiveagainstDDTresistantstrainsof
thehouseflySimilarlyochloroDDTisnotappreciably
affectedbyhouseflyDDTdehydrochlorinaseprobably
duetosterichindranceHennessyetal1961butis
readilyaffectedbyAedesaegyptiDDTdehydrochlori
naseKimuraandBrown1964Inanothercasere
placementofthecarboethoxygroupinmalathionby
carbomethoxyresultedinabolishmentofthe60fold
resistancetomalathioninCulextarsalisDauterman
andMatsumura1962duetospecificityofthecarbo
xyesteraseenzymeinvolvedinresistance

Ithasalsobeendemonstratedthatifthesynthesis
ofadefensiveenzymeisattheexpenseofanexisting
enzymesuchasanaliesterasethentheinsectwhich
bcomesresistanttooneinsecticidemightalsobecome
moresusceptibletoanotherThisisthephenomenon
ofnegativecorrelationwhichhasgreatlyinfluenced
thescreeningprogramsfornewinsecticidesTheonly
welldocumentedsuchcaseconcernsstrainsofDroso

philainJapaninwhichresistancetophenylourea
DDTBHCorganophosphatesandcarbarylisaccom
paniedbygreatersusceptibilitytophenylthioureaand
viceversaOgita19581961a1961b1964 This
howeverdoesnotapplytohousefliesInanothercase
itwasobservedthatresistancetodieldrininAnopheles
albimanuswaslostalmostentirelyafterselectionby
thecarbamateAC5727whileitremainedunaffected
intheunselectedcontrolstrain GeorghiouandMet
calf1963Thisandothercasesintheliteraturemust
awaitfurtherclarificationbymeansofappropriate
genetictestsbeforetheycanqualifyastrueinstances
ofnegativelycorrelatedtoxicity

Theproblemofresistancehasalsohadthebene
ficialeffectofstimulatinggreaterwisdomintheuse
ofestablishedinsecticidesasexemplifiedbythecon
ceptofintegratedcontrolItalsohaspromptedthe
searchfornewmethodsofinsectcontrolsuchasthe
useofinsectpathogenschemosterilantspheromones
orofgeneticcontrolHoweverplausiblethesenew
methodsmaybeandtheyundoubtedlyaretheydo
notobviatetheneedforinsecticidesChemosterilants
havelimitationsbecauseoftheirhightoxicityandthe
hazardsinherentintheirmodeofactionSimilarly
theisolationandsynthesisofpheromonesrequirespro
longedandtediousexperimentationItisalsoofinter
esttonotethatthesenovelmethodsofcontroldonot

appeartobefreeoftheproblemsofresistanceLabora
toryworkhasshownthatresistancetoBacillusthurin
gensiscanbedevelopedinthehouseflyHarveyand
Howell1965andalsothatthemosquitoAedesaegyp
ticanbeselectedforlowlevelsofresistancetothe

chemosterilantapholateHazardetal1964Similar

lyradiationresistanceisknowninvariousanimals
includingDrosophilamelanogasterOgakiandTanaka
1963

Itmaythereforebeconcludedthatalthoughcon
siderableadvanceshavebeenmadeinresearchon

resistanceandoncountermeasuresforitthephenome
nonofresistancewillremainasachallengeformany
yearstocome
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BIOLOGICALCONTROLSTUDIESOF
MUSCADOMESTICAANDFANNIASPON

SOUTHERNCALIFORNIAPOULTRYRANCHES

CLAYTONWMCCOY

UniversityofCaliforniaRiverside

Itiscommonknowledgeamongworkersassociated
withflycontrolprogramsthatpoultryranchesexhibit
anidealenvironmentforthereproductionofmany
speciesofdomesticorfilthflies

Duetotheirtremendousreproductivepotentialand
theirannoyingbehaviorMuscadomesticaLand
Fanniasphavebeenthechieftargetforcontrolon
ranchesthroughoutsouthernCaliforniaHowevera
satisfactorycontrolhasbeendifficulttomaintainfor
numerousreasons

BeingawareofthesedifficultiestheDepartmentof
BiologicalControlUniversityofCaliforniaRiverside
hasconductedastudyofthenaturalenemiesofthe
houseflyanditsallieswiththedevelopmentofabio
logicalcontrolprogramastheprimaryobjective

Fewattemptsatbiologicalcontrolwhichdiffers
fromnaturalregulationthroughmansintervention
havebeenconductedSimmonds1929reportedthe
importationofthehymenopterousparasiteSpalangia
cameroniRohfromHawaiitoFijitocombatMusca
domesticaSimilarattemptstocontrolhouseflieswere
expandedtoGuamin1931withSpalangiaspasthe
naturalenemy Jenkins1961 Inneithercasewas

thedegreeofsuccessexhibitedbytheparasitichymen
opteranreported

Theuseofpredatorsasbiologicalcontrolagentshas
receivedextensivequantitativeevaluationSimmonds
1940Phillips1934andPimental1954have



reportedflysuppressionduetoeggpredationbyants
Thepredaceoushabitsofacertaindunginfesting
machrochelidmiteMachrochelusmuscaedomestica
arequiteeffectiveontheMuscadomesticaeggsAx
tell1961

OthercloselyrelatedDipteraMuscinaspand
Ophyraleucostomahavebeenshowntobeeffective
inthedestructionofhouseflylarvaeAnderson1964

AlsotheuseofthepathogenBacillusthurengiensis
Berlinerasapoultryfeedadditivehasbeenstudied
foruseinthecontrolofhousefljesHall1959

Ourinitialbiologicalcontrolattemptsagainsthouse
fliesonpoultryranchesinsouthernCaliforniabegan
inAprilof1963Fourspeciesofparasitichymenop
teraSpalangiaendiusWalkerSpalangiacameroni
Roh SpalangianigroaoneaCurtisandMuscidi
furaxraptorGiraultintroducedfrcmtheWestIndies
andmidwesternUnitedStatesweremassrearedand
liberatedthroughoutthesummeronpoultryranchesin
OrangeCountyandintheRiversideareaInorderto
conductamorespecificstudyofthehabitsofMuscidi
furaxraptoritalonewasliberatedintheRiverside
areaanditisthisspecieswhichwewillbediscussing
inthispaper

Thepoultryranchselectedforstudyusedasus
pendedcagelayingoperationTheoperationconsisted
of13cageswithinterveningaisles80to120feetlong
Conesofmanureaccumulatedonthegroundbeneath
thecagesforaperiodoffivemonthsbeforecleaning
operationswerecarriedoutInsecticidalcontrolwas
discontinuedforthedurationofthestudy

Aparasitehostsurveyoftheranchwasconducted
biweeklyforsixmonthsbeforeMuscidifuraxraptor
wasfirstreleasedDuringthistimeSpalangiaendius
wastheonlyparasitefound

AmongthehostpopulationtheFanniasppopula
tiondensitybeganitsinclineinmidAprilandreached
apeakinlateJuneOntheotherhandMuscadomes
ticapopulationsremainedconsiderablyhigherthrough
outtheyearwithapeakinmidAugust

ThefirstrecoveryofMuscidifuraxraptoroccurred
onJune14approximatelythreeweeksafterparasite
releasesbeganHoweverrecoverywasnotrepeated
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untilthelastweekofJulyFromthe15recoveries
thepercentageparasitizationofthehostpupaewas
ontheaveragenevergreaterthan25percent

Tobetterevaluatetheefficiencyoftheparasitein
thefieldcagesituationswereestablishedinmid
AugustwhentheMuscadomesticapopulationdensity
wasatitspeak

Fourcages24x18 enclosedwith32meshplastic
screensidesandasolidplastictopwereplacedover
conesofmanureandsealedatthebaseApproximately
1000femaleparasiteswereplacedineachcagefor
inundationpurposesAnadjacentcagewithoutthe
additionofparasitesservedasacheckSimilartem
peraturesprevailedinsideandoutsidethecages
throughouttheexperimentAfter12daysthecages
wereremovedandtheconewassectionedintolayers
forsamplingTheentireupper6inchesofthecone
consistingofdryhardenedmanureconstitutedthefirst
layerThesecondlayerbeginningatthesoillevel
comprisedamixtureofdrymanureandsoiltwoinches
deepBelowthesoillevelwhereamoistmixtureof
soilandorganicmatteroccurredcollectionsweremade
at2inchlevelsuntilpupaewerenolongerfound

Thehostpupaewerethenseparatedfromthe
manurebyflotationandheldinthelaboratoryat80F
forparasiteemergenceTheresultsofthestudyrepre
sentedbytheslideareasfollows

Thehostpupae98consistingofMuscadomestica
weremostabundantfrom0to4inchesbelowthesoil

surfacePupationwasundoubtedlystimulatedbythe
presenceofthemoisturelineinthisregion

Themeanpercentageparasitizationwassignificantly
greaterintheupper6inchesoftheconewherethe
concentrationofhostpupaewasleastThedryporous
conditionofthemanureinthisupperlayerprobably
facilitatedhostfindingwhereasattheotherlevels
wherehostswereabundanttheirparasitizationwas
uniformlylessThecompactnessofthesoilmanure
mediaintheseregionspresumablyhinderedhost
findingandtherebycausedthismarkedreductionin
parasitization

Theinabilityoftheparasitetofindhostpupaeat
thelevelsoftheirgreatestconcentrationmaypartly

MeanNo MeanPercentage
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Figure1DistributionandIncidenceofParasitization
ofHouseflyPupaeWithinandBeneathConedPoultry
Manures

aFiguresrepresentmeansof4replications
Meansborderedbylineshownosignificantdifferenceatthe1
levelofprobabilitybyDuncansmultiplerangetest

41



explainthe increasedadultpopulationdensities
throughoutthesummeraswellasthelowpercentage
parasitizationobtainedinfieldcollectedsamples

Incomparingtheparasitizationintheinundated
cageswiththatinthecheckinmostcasestheper
centagecontrolinthecheckexceededthatofthepara
sitecontainingcagesOnecanonlyspeculateastoan
explanationforthisoccurrence

Duetotheincreasedparasitedensitywithinthe
inundatedcagesovercrowdingorsuperparasitism
mighthaveinfluencedtheresultsHoweverlaboratory
conditionswithasimilarparasitehostdensitydis
playednormalparasitism

Asshownbythesedataparasitizationatthedifferent
conelevelswasuniformlylowThisdegreeofparasiti
zationmighthavebeenthemaximumunderthegiven
conditionsThereforeiftheaccessibilityofthehostto
theparasitewasatamaximuminundationwith1or
10000parasiteswouldnotchangethepercentageof
thehostsparasitized

ItshouldbementionedthattheOrangeCounty
studyproduceddifferentresultsInthisareaFanniasp
wastheprimaryhostthroughoutthesummerThe
percentparasitizationduetotheparasiteactivityof
SpalangiaandMuscidifuraxexceeded70inareas
within100feetofthereleasesitesThepupationsites
ofFartniaspbeingdifferentfromthatofMuscado
mesticamayhavesomebearingonthesuccessinthis
area

APRELIMINARYSTUDYOFINTEGRATEDFLY
CONTROLONNORTHERNCALIFORNIA

POULTRYRANCHES

JOHNRANDERSON
UniversityofCaliforniaBerkeley

OverthepastseveralyearsinnorthernCalifornia
studiesconductedontheecologybehaviorandcontrol
offlieshaverevealedthatthepoultryranchconstitutes
acomplexecosystemResultsofsomeelementsofthe
aboveresearchwerereportedtothisassociationatlast
yearsannualmeetingatwhichtimeIindicatedthe
scopeoftheinvertebrateandvertebratefaunaasso
ciatedwithchickendroppings Anderson1964In
additiontomanydifferentflyspeciesonefindssuch
naturalenemiesoffliesasfungusdiseasesparasitic
hymenopterouswaspsandthefollowingpredators
theEuropeanearwigthevenomoussnakelikelarvae
oftheblackgarbageflywhichfeedonotherflylarvae
predaciousmiteswhichfeedoneggsandearlyinstar
flylarvaevespidhuntingwaspsbeetlesspidersand
birdsMostofthesebeneficialanimalsspendasmuch
ormoretimeonthedroppingsthanthefliesbutunlike
flylarvaemostofthenaturalenemiesareassociated
withtheexposedsurfaceofdroppingsThenatural
enemiesarethereforemoreatriskfrominsecticides
flamesorotherflycontrolmeasuresappliedtothe
droppingsthanarethedevelopingflymaggots

Anotherimportantfindinginpreviousstudieswas
thatduringthedaylighthourspopulationsofvarious
fliesandcertainoftheirnaturalenemieswerewidely
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dispersedabouttheranchpremisesbutthatatnight
thetwomajornuisancespecies thehouseflyandthe
littlehouseflyaggregatedatdifferentrestingsites
thantheirwingednaturalenemiesspecificallyadults
oftheblackgarbageflyandvariousparasiticwasp
species Anderson1964AndersonandPoorbaugh
1964About90ormoreofthetotalranchpopulation
ofthesenuisancefliesrestedandremainedintheceil

ingareaofpoultryhousesfromduskuntilaboutmid
morningTheabovenaturalenemieshoweveraggre
gatedprimarilyatoutdoorsitesduringthenight
largelyinnearbytrees

Awareofthenaturalenemyfaunaindroppingsand
thedifferentialnightrestingsitesofthewingedforms
oneobjectivein1964wastodetermineifselective
applicationofinsecticidestoonlytheareainwhich
fliespredominatedatnightwouldkillmostfliesona
ranchwithoutreducingpopulationsofcertainoftheir
naturalenemies

MethodsSixSonomaCountyrancheswereincluded
inthestudywitheachbeingsampledinthesame
numericalordereachweekAllwereofthesuspended
cagetypelayingoperationOneranchAservedas
achecktowhichnoinsecticideswereappliedduring
theentireseasonOn3ranchesCDandEinsecti
cide1dimethoateorronnelor25malathionwas
appliedtoonlythedroppingsouterwallsandsur
roundingvegetationandon2ranchesBandFin
secticide1ronnelorsnipdimetilanflybandswas
appliedtoonlytheceilingareaofpoultryhousesThe
snipflybandswereinstalledatRanchFonMay8
RanchBwassprayedonApril22June30July20
andAugust17andRanchCwassprayedbytheranch
eronMarch29andbyresearchpersonnelonJune23
July10August6August27andOctober12Ranches
ABandCwereallsituatedattheedgeofacoastal
summerfogzonenearSebastopolwithBandCbe
ingaboutonemileapartand3and4milesfromRanch
ARanchesEandFwerelocatedinasunnierwarmer
climaticareanearWindsorabout10milesnorthof
theother3ranchesAsinpreviousyearswemeasured
populationfluctuationsoffliesandtheirwingednatural
enemiesbystickyflytapesamplesScuddergrillcounts
andsuctionmachinesamplesThestickytapeswere
hungverticallyfromoverheadaislebeamswithinpoul
tryhousesfrom400pmto1000amthefollowing
daySuctionsamplesweretakenoverthedroppings
downtheaislesingrassesadjacenttohousesandfrom
thebranchesofnearbytreesInadditiontoMuscado
mesticaLandFanniacanicularisLpopulationsof
thefollowingnaturalenemiesweresampled3species
eachofparasitichymenopterouswaspsandpredacious
mitesandtheblackgarbageflyOphyraleucostoma
Wied

Todeterminetheeffectonthefaunalivinginthe
droppingswheninsecticideswereappliedtothedrop
pingsonepintmanuresampleswereobtainedeach
weekfromeachof4locationsontheranchesMites
wereseparatedfromhalfofeachsamplewithaTull
grentypefunnelandflylarvaewereseparatedfrom
theotherhalfbysaltflotationFlylarvaeandallspeci
mensina50mlaliquotofthemitesampleweresub
sequentlyidentified

ResultsResultsofthispreliminaryinvestigationon
thepossibilitiesofintegratingchemicalwithbiological



controlofnuisancefliesconcernprimarilycomparisons
ofthedensitiesofMdomesticaandFcanicularisand
certainnaturalenemieswhennoinsecticidewasused

RanchAversusthosedensitiesoccurringwhenron
nelwasappliedtothedroppingsouterwallsofhouses
andthesurroundingvegetationRanchCorwhenit
wasselectivelyappliedtoonlytheceilingareaRanch
Bandwheresnipdimetilanflybandsweresus
pendedoverheadnearceilingsRanchF Stickytape
samplesonlywereobtainedforRanchEthereforeno
populationsamplesobtainedexceptforfliesand
RanchDwithdrewfromthestudyinAugust

Largepopulationsofallrepresentativenaturalen
emiesandallfliesexcepthousefliesremainedhigh
throughtheseasononthecheckranchInweekly
samplesfrommidJulythroughSeptemberforexample
thenumberofpredaciousmitesperpintofmanure
fluctuatedbetween100and1000andthenumberof
parasiticwaspsaveraged13per100linearfootsuction
sampleoverdroppingsThenumberofFcanicularis
perstickytapefluctuatedfrom50to300betweenlate
AprilandmidJulybutdroppedto25orlessafterJuly
15Thisseasonaldeclineinthelittlehouseflypopula
tionistypicalfornorthernCaliforniaandonthisranch
paralleledtheincreaseinnumbersofnaturalenemies
PredaciousmitesincreasedfromzeropriortomidJune
toabout20perpintuntilmidJulyandthenumberof
parasiticwaspscaughtinsuctionsamplesoverdrop
pingsduringJulyandAugustwasalmostdoublethe
numbercaughtduringMayandJuneAlsoassociated
withthelargenumbersofparasitesandpredatorson
thecheckranchwasthefactthatthecatchofMdo
mesticadidnotexceed10perstickytapeuntilmid
October whenpopulationsofnaturalenemieshad
declined NomiteswererecoveredfromOctobersam

plesandthenumberofparasiticwaspscaughtthen
wasaboutthesameasforMayandJuneManurewas
notremovedfromundercagesonthecheckranch
duringthestudyperiodApril15throughOctober21
1964andnonehadbeenremovedformorethana
yearpriortoApril1965

Wheninsecticidewasappliedtodroppingsouter
wallsandadjacentgrass RanchCamarkedreduc
tion82to92infliesoccurredfollowingeachspray
ingbutusuallywithin2weekstheflypopulationhad
increasedtoapointwhereanotherapplicationofin
secticidewasnecessarytoagainreducetheirnumbers
Throughoutthesummerandfallonthisranchaccept
ableflycontrolanaverageoflessthan30Mdomes
ticaorFcanicularisperstickytapewasachievedfor
onlybriefperiods2to3weeksfollowingeachspray
ingThemeasuredhouseflypopulationwaslessthan
30pertapeononly5ofthe17weekssampledfrom
July1throughOctober21anditexceededmorethan
100pertapeon5weeksandbetween50and100per
tapeon7weeks

OnRanchBronnelappliedtoonlytheceilingarea
theFcanicularispopulationwasreduced95follow
inganApril22treatmentanddidnotexceed10flies
pertapeuntilthe6thweekposttreatmentAftera
secondsprayingonJune30thelittlehouseflypopula
tionremainedbelow5pertapefortheremainderof
theseasonFromJuly1throughOctober21thehouse
flypopulationneverexceededmorethan50pertape
andexceededmorethan30pertapeononly4ofthe

17weekssampledduringthisperiodOnRanchF
receiving160snipflybandsattherateofoneband

per75sqftofceilingareathelittlehouseflypopu
lationwasreduced92bythesecondweekMay20
afterinstallationandreachedahighof21to25flies
pertapeononly3ofthe9weekssampleduptoJuly15
Exceptfor2catches oneof8andoneof6fliesper
tapebetweenJuly15andOctober21thelittlehouse
flypopulationremainedbelow5pertapeAfterthe
houseflypopulationfirstexceeded10pertapeon
August5itdroppedbelow30pertapeononly2of
the12weekssampledthroughOctober21Itreached
from50to60on3weeksandbetween30to47on
7weeks

Theapplicationofinsecticidetodroppingshada
moredeleteriouseffectonthenaturalenemiesthanit

didonthefliesAftereachsprayingnopredacious
mitesweredetectedinsamplesforabout2weeksafter
whichtheyslowlyincreasedinnumberFollowing2
successiveapplicationstodroppingsonRanchCJune
23andJuly10themitepopulationsrequired8weeks
toregaintheirpretreatmentdensitiesSnipflybands
hadnoeffectonmitepopulationsforonRanchFthe
mitesusuallyaveragedbetween50to100perpintof
manureduringthestudyAlthoughmitepopulations
werelowestonRanchB ceilingareassprayedwith
ronneltheywerenotreducedfollowingtreatmentas
theywerewhenthisinsecticidewasappliedtodrop
pingsThedifferentbreedofchickensonRanchB
RhodeIslandRedsversusWhiteLeghornsonother

ranchesproducedawetteranddifferenttextured
droppingwhichwasmoredifficulttoprocessformites
andappearedlessfavorableformites

Blackgarbageflieswhoselarvaearepredaciouson
variousotherflymaggotswere3to5timesmore
abundantontheranchsprayedonlyoverheadwith
ronnelorreceivingsnipflybandsthantheywereon
theranchwheredroppingsweresprayedwithronnel
Thenumberofparasitichymenopterouswaspsonthe
ranchtreatedwithsnipflybandscomparedfavorably
withthepopulationonthecheckranchreceivingno
insecticidebutonallotherranchesparasiticwasps
werenotcollectedfrequentlyenoughorinlarge
enoughnumbersineitherpreorposttreatmentsam
plesforanyconclusionstobedrawn

Thecombinationofanabundantnaturalenemy
populationmitesparasiticwaspsandblackgarbage
fliescoupledwithsnipflybandsonRanchFdidnot
provideasgoodcontrolofthehouseflypopulationafter
manureremovalasonewouldlikeThisappearedre
latedtothefactthattherewasalargeareaofpoten
tialuntreatedrestingsurface numerousoverhead

cagesupportwireselectricalwiringandbeamscom
petingwiththeinsecticidetreatedbandsByselective
lysprayingronneltotheceilingareaonlyonRanchB
abetterreductionofflieswasachievedthanwhen

RanchCwasmorethoroughlycoveredbyapplication
ofthesameinsecticidetodroppingsouterwallsand
surroundingvegetationFurtherthebetterpercent
reductionoffliesthroughselectiveapplicationofin
secticidewasachievedwithabouthalfthevolumeof
insecticideandwithoutreducingpopulationsofcer
tainnaturalenemiesofflies

Aninterestingassociationnotedonallranchesex
ceptforthelastweeksamplesweretakenonthe
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checkranchOct21wasthatregardlessoftempera
turethemeasuredhouseflypopulationsdidnotexceed
10pertapeuntilaftermanureremovalfromthepoultry
houseswasinitiatedAlthoughhouseflieswerefirstde
tectedmuchearlierinthewarmerarea April15on
RanchEandMay12onFascomparedtoJuly1onA
July8onBandJune17atCandremainedconstantly
presentthereafteruntilthestudyterminatedonOc
tober21eachinitialsuddenincreaseinnumbersof
Mdomesticaoneachranchfollowedtheremovalof

manureHousefliesfirstincreasedtomorethan10per
tapeatRanchEinthewarmareaonJune32weeks
aftermanureremovalhadbegunForthe3ranches
locatednearoneanotherinthecoolerfogareathe
Mdomesticapopulationfirstexceeded10pertape
atRanchConJune24andatRanchBonJuly15
TheydidnotexceedthisdensityonRanchAno
manureremovaluntilOctober14AlthoughRanch
FwaslocatedinawarmerclimaticareathanRanches
BandCthehouseflypopulationheredidnotexceed
10pertapeuntilAugust5 aftermanureremoval

Thefactthatonallranchhousefliesfirstincreased
tomorethan10pertapewithin2weeksaftermanure
removaloperationshadbegunsuggestedthatthein
creasednumbersofflieswerebeingattractedtothe
ranchesduringtheperiodofmanureremovalrather
thanbeingproducedontheranchesandemergingin
greaternumbersbycoincidenceatthetimeeach
rancherdecidedtoremovemanureAlsoassociated
withthesmallincreaseinfliesduringorshortlyafter
manureremovalwasthefactthatpopulationsofhouse
fliesunderwenttheirfirstsharprisetopestiferous
levelsofmorethan30andoftenmorethan50or100
pertapeat3to4weekspostmanureremovalDe
pendingonthemethodusedcompletemanureremoval
usuallyrequiredfromaboutonetothreeweeksOnall
ranchesmanureremovedfromthehouseswasstock
piledonranchpremisesusuallyabout50feetfromthe
nearestpoultryhouseWheneveroldermanurewas
removedfromdroppingpitsbelowcagesnopredacious
miteswerefoundinsamplestakenfromthefreshdrop
pingsuntilabout3weekspostremovalNewaccumu
lationsoffreshwetdroppingswereconsiderablymore
conducivetohouseflypropagationthantorepopulation
bymitesMitepopulationsrequiredalongertimeto
recover2to3weeksfollowingmanureremoval
thantheydidfollowingapplicationsofinsecticideto
droppings

Althoughtheresultsofanintegratedapproachto
flycontrolappearpromisingmanyunknownsremain
Twoprominentunknownsbeingtheeffectmanure
producedbydifferentbreedsoragesofchickenshas
onthepredaciousmiteandotherpredatorfaunaand
theeffectmanureremovalhasonthefaunawhenit
isremovedatdifferenttimesoftheyear

IwishtothankMessrsBCNelsonandJHPeck
graduateresearchassistantsfortheirhelpintaking
weeklysamplesandidentifyingspecimensandMrs
BBillebresearchtechnicianfortakingandprocess
ingmanuresamples
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MOSQUITOCONTROLINVESTIGATIONS

MIRSMULLA

UniversityofCaliforniaRiverside

Thevariousphasesofmosquitocontroltechnology
investigatedduringthepastyeararediscussedbelow

MosquitoLarvicidesAbout25newmaterialsbe
longingtotheorganochlorineorganicphosphateand
carbamategroupsofinsecticideswereevaluated
Amongthese5materialswerefoundtohaveexcep
tionallyhighlevelofbiologicalactivityagainsta
susceptiblestrainofCulexpquinquefasciatusTheir
activitysurpassedorapproachedtheactivityofpar
athionagainstthesamestrainThesematerialswere
SD9020Bayer64995GS13005SD8803andSD
9321listedintheorderofdecreasingbiologicalac
tivity

RonnelNia10242acarbamate SD8211and

GC9160achlorinatedhydrocarbonshowedactivity
similartothatofDDTTheremainingmaterialslisted
indecreasingorderofactivityareN3794N4328
RP1197SD8447SD8530SD9129UC21149GC
9879UC19786UC21427N4330andUC20047
Thelowerlevelofactivityofthesecompoundsagainst
aninbredsusceptiblestrainofCpquinquefasciatus
providesnoindicationoftheeffectivenessofthese
againstparathionDDTdieldrinandotherinsecticide
resistantstrainsorspeciesCompoundshavingnegative
correlationtoresistancearedifficulttodetectunless

theevaluationandscreeningprogramarematerially
increasedItisinterestingtonotethattheeffectiveness
ofGC9160andUC21149againstDDTanddieldrin
resistantCtarsalisinthefieldwasfargreaterthan
thelevelofitseffectivenesswhichcouldbepredicted
onthebasisoftheiractivityagainstthelaboratory
populationofCpquinquefasciatusItthereforebe
comesdesirablethatmostcompoundsshouldbe
evaluatedinthefieldsothatthosehavingnegative
correlationwithresistancecanbesingledoutAtthe
presenttimethereisnowayoftellingcompounds
ofthistypeeitherbychemicalorphysicalmeans

PetroleumOilsPetroleumoilshaveaspecialplace
inourmosquitocontrolprogramsinCaliforniaThe
modeofactionandthefactorsdeterminingtheef
ficiencyoftheseoilsinmosquitocontrolarenotclearly
understoodInordertoutilizetheseproductsmore
effectivelyandeconomicallyaprogramofresearch
tostudythebasicrelationshipswasestablishedIn
formationonthemodeofactionofpetroleumoils
whethertheyaffectenzymesystemsorkillbysuffo
cationorproducemechanicalorphysiologicalinjuries
inthetrachealsystemwouldproveusefulTheold
conceptsofoilsactingthroughtheblockageofthe
trachealsystemneeddrasticrevisionCriticalevalu
ationofcapillaritysurfacetensionfilmphenomena
spreadingcoefficientsbrokenfilmscontinuousfilms



surfaceactiveagentsandspeedofactionofaparticu
larsystemwillbeadvanced

Inthefirstphaseofthisprogramitbecameneces
sarytoascertainthebiologicalactivityofvarious
fractionsofavarietyofpetroleumoilsThreecutsof
oilwithandwithoutsurfaceactiveagentswereevalu
atedagainst4thinstarlarvaeofCpquinquefasciatus
Thefractionsofeachoilrangedfromlowboilingto
highboilingviscousfractions

TheperformanceofWTLtypeoilat100ppmwith
2Atlox1256waslowforfraction1and2whichare
thelowboilingproductsFraction3produced98kill
whilefractions49inclusiveproduced100mortality
ofthelarvaeFraction10wastooviscoustobetested
IntheFLCseriesfractions14didnotproduceover
92mortalityFractions510howevercausedmor
talitiesrangingfrom96100 Fractionsofoilcut142

producedinterestingresultsFraction3yielded99
fraction4and5eachproduced100mortalityThe
activityofotherfractionsateitherendoftherange
waslowerFraction8and9producedonly32and
34mortalityrespectively

Thesethreeoilswhenusedwithoutsurfactantpro
duceddifferentresultsWithoutsurfactantsthelow
boilingfractionsofWTLcausedslightlyhighermor
talitythanwiththesurfactantThetwohighestboiling
fractionstestedwithoutsurfactantwerelessactive

ThelowboilingFLCfractionswereslightlybetter
withoutthanwiththesurfactantFractionsof142at

bothendsofthedistillationrangeshowedconsiderably
higherlevelofactivitywithoutthanwithasurfactant

Speedofactionofoilsisanotherimportantproblem
someoilswillkillquicklywhileotherswillkillslowly
Withsomeoilsthelarvaecanlivefordaysbeforethey
willdieandroutine24hourposttreatmentinspection
willrulethesetreatmentsasfailuresSomelarvicidal
oilshavebeenobservedtokillpupaebutnotlarvae
anditisnoteasytokillyounginstarlarvaewithcer
tainoilsThecapillarycharacteristicsofsiphontubes
andtracheaeaswellassurfacephenomenaenterinto

thepicture
MatingAgeTheaimofthesestudieswastodeter

minetheageofmosquitoesatwhichtheycommence
tomateThisinformationwasdeemednecessaryfor
obtainingvirginmalesandfemalesforchemosterilant
studies

MalesandfemalesofCpquinquefasciatusemerg
ingfrompupaeinemergencecageswereisolatedfrom
eachotheratintervalsafteremergenceInthismanner
theperiodduringwhichmatingcommencedwas
determined

Femalesisolatedfrommales24hoursafteremer

gencelaidfewereggsthanfemalesmaintainedto
getherwithmalesandnoneoftheeggshatched
indicatingabsenceofmatingduringthefirst24hours
afteremergenceFemalesisolated42hoursafter
emergencealsoproducedfewereggsnoneofwhich
hatchedoutFemalesisolated48hoursafteremergence
alsodepositedfewereggs9ofwhichhatchedindi
catingsomematingduringtheperiodof4248hours
afteremergenceFemalesisolated72hoursafteremer
gencelaidquiteafeweggsbutnotasmanyasthe
checktreatmentandthepercenthatchoftheseeggs
was45orAofthechecktreatmentFemalesisolated
96hoursafteremergencelaidjustasmanyeggsas

thechecktreatmentandthepercentviabilityofthe
twotreatmentswasessentiallythesame

Theeffectoflackofmatingonthenumberofeggs
laidisratherpronouncedThiseffectonoviposition
duetodifferentialmortalityofmalemosquitoeson
exposuretochemosterilantsshouldbetakenintoac
countCareshouldbetakentominimizemalemortali

tyduetofeedingorcontactwithasterilant
ChemosterilantsChemosterilantshavebeenfound

tobeeffectiveagainstboththelarvaeandtheadults
LarvaeofCpquinquefasciatuswererearedinchemo
sterilantsolutionsuntiltheypupatedThepupaewere
removedtocleanwaterandtheemergingadultswere
matedinacombinationofcrossesSterilemalescom

ingfromlarvaeexposedtothechemosterilantapholate
0002 werecrossedwithfertilefemalesThesefe

malesdepositedalargenumberofeggsbutnoneof
theeggshatchedAmatingcrossoffertilemalesand
sterilefemalesresultedinnoeggdepositionSimilarly
acrossbetweensterilemalesandsterilefemalespro
ducednoeggsThatfemalemosquitoessterilizedwith
chemosterilantslayveryfewornoeggsisinagreement
withotherstudies

Femalesisolatedfrommalesbeforematingtook
placelaidveryfeweggsofwhichnonehatchedThis
pointiswellillustratedintheprevioussection

Metepaat001producedresultssimilartothoseby
0002ofapholateexceptthatmetepadidnotinduce
completesterilitywhenthelarvaewereexposedto
thisconcentrationItisverylikelythatmetepamay
havetobeusedat002or003forobtainingcomplete
sterility

Againstadultmosquitoesthechemosterilantmetepa
offeredas01sugarbaitprovedveryeffectiveAcross
betweensterilemalesfedforaperiodof8hourson
thisbaitandfertilefemalesproducednormalcomple
mentofeggstheviabilityofwhichwasabout67
Asimilarcrossbutwherethemalesfedonthechemo
sterilantbaitfor24and48hoursproducednormal
numberofeggsbuttheviabilitywasonly4and3
respectivelyThereversecrossfertilemalesxsterile
femaleswherethefemaleswereallowedtofeedfor
8and24hoursproducedreducednumberofeggs
theirviabilitybeingabout54and52 respectively
Femalesfedfor48hoursandcrossedwithfertilemales

producednoeggsItisapparentthatthefeeding
periodforaneffectivesterilizationislongerforthe
femalesthanforthemalesThedegreeofinduced
sterilitywasquitehigh4viabilitywhenbothmales
andfemalesfedfor8hourswerematedFeeding
periodsof24hoursand48hoursforbothsexesand
matedthenproducedmarkedlyreducednumberof
eggsinthefirstfeedingperiodandnoeggsforthe
secondfeedingperiod

Apholateas001sugarbaitproducedresultssimi
lartometepaCompletesterilitywasobtainedwhen
thefemaleswerefedfor72or96hoursandmatedwith
normalmales

OtherchemosterilantsevaluatedwereOM53139
OM53264OM53362and0M53356werenottoo
promisingaswatersolutionsagainstthelarvae

SimilarlyU7726U10071U15800andHPTin
hibitordidnotshowmuchpromiseagainstthelarvae
U14743howeverinducedcompletesterilitywhen
4thor2ndand3rdstagelarvaewereexposedto0001
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oftransmissionarelargelycircumstantialandfrag
mentary

Theprecedingbriefsummaryindicatesthatanum
berofviraldiseasesandatleastonebacterialagent
aretransmittedtomanbymosquitoesorgnatsorhave
suchpotentialinCaliforniaThethreatofepidemic
eventsorthediscoveryofnewdiseasesthatarecarried
bythesevectorsmustcontinuetobeamatterofcon
cernandactiveresearch

Iwouldliketoturnnowtoadifferentpublichealth
ormedicalaspectthatalsoisaprogramconcern

DirectAttackTheannoyancecausedbydirectat
tackofmosquitoesandgnatsonmaneitherthrough
bitingorthemerepresenceoflargenumbersisof more

concerntotheaveragecitizeninmostyearsthanisthe
transmissionofdiseaseagentsTheloudnessrepeti
tivenessandtoneofthepublicscomplaintsclearly
documentthattheyconsidersuchannoyances areim

portanttotheirphysicalandmentalhealthHowever
anobjectiveevaluationofthedirectorindirectpublic
healthsignificanceofthisproblemismostdifficult
toobtain

OnestudywasdoneinCaliforniain1958when
therewasahighpopulationofCtarsalisReevesand
Renteln1959 Timewillnotpermitadetailedreview
oftheproceduresandfindingshoweverasummary
ofsomeofthefindingswillillustratethevalueofsuch
studiesTables2and3 Isubmitthatthehealthof
thispopulationwasaffectedadverselyandthatthe
furtherrefinementofresearchtechniquestoadequate
lymeasurethisproblemwouldbeavaluabletoolto
furtherdocumentthevalueneedforandeffective
nessofmosquitocontrolprograms

Table2SummaryofmosquitoattackratesKern
Countyresidents1958

Attackedentiresumme
Urbanresidents

Ruralresidents

Attackedpast24hours
Urbanresidents

Ruralresidents

CurrentResearchProjectonArbovirusesIwould
liketoturntoabriefsummarizationofthecurrent
researchprotectonarbovirusesoftheSchoolofPublic
HealthThisisacooperativeprojectwiththeTech
nologyBranchoftheCommunicableDiseaseCenter
USPHStheBureauofVectorControloftheCali
forniaStateDepartmentofPublicHealthandthe
KernMosquitoAbatementDistrictTheeightobjec
tivesofthiscurrentprogramare

1Tostudytheinterrelationshipsofhostsvectors
virusesandenvironmentthatcontroltheendemicity
andepidemicityofWEEandSLEviruses

2ToevaluatetheeffectivenessofanintensiveC
tarsaliscontrolprogramasameansofstoppingvirus
transmissionaswella3topreventhumanandequine
disease
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Persons PersonsPercent
interviewedbitten bitten

502

377

115

486

376

110

316 63

207 55

102 89

134 28

78 21

56 51

3Todevelopmorecompleteknowledgeofthebi
onomicsoftheprimarymosquitovectorCtarsalisas
abasisforabetterunderstandingofvirustransmission
cyclesandformoreeffectivecontrol

4Toevaluatealternativehypothesesconcerning
overwinteringreservoirsofarbovirusesandtherela
tionshipofsuchknowledgetoalternativeapproaches
tocontrol

5Toestablishcombinedlaboratoryandfieldstudies
onthepathogenesisandecologyandpublichealth
andveterinaryimportanceof12arbovirusesknown
tooccurinCalifornia

6Tostudythebloodfeedinghabitsofmosquitoes
andgnatsasanapproachtotheclarificationofvector
hostinterrelations

7Toevaluatetheroleofmosquitoesandgnats
otherthanCtarsalisasvectorsofarbovirusesinCali
fornia

8TodevelopanddistributeACatalogueofthe
ArbovirusesoftheWorldandabstractsofassociated
publications

Theaboveprojecthasevolvedandbeenoperative
since1943withfieldinvestigationscenteredinKern
CountyandbaselaboratoryfacilitiesinBerkeleyA
largebudgethasbeenrequiredforinvestigationofthis
diversityofproblemsandparticularlyforsupportof
theextensivelaboratorystaffandfacilitiesforvirologic
andimmunologicstudiesthatservicethefieldinvesti
gationsThepresentannualbudgetexceeds200000
peryearProjectdevelopmentwasaccomplishedby
obtainingresearchgrantsandcollaborationfromother
agenciesforcooperativeresearchunderUniversity
directionTheprojecthasbeensomewhatunique
firstastotheextentandeffectivenessofthecollabora
tionandsecondinthelimitedfinancialsupportithas
receivedfromtheStateofCaliforniaThepresent
degreeofsupportfromstatefundsisthemaximum
receivedthisis36500fromtheBureauofVector
Controlthroughassignmentofpersonnelandvehicles
andthesalaryoftheprojectdirectorandphysical
facilitiesfromtheUniversityRentfreefacilitiesfor
thefieldstationhavebeenprovidedbytheKern
CountyBoardofSupervisorsandtheKernMosquito
AbatementDistrict

Thestabilityandcontinuityofthisresearchproject
andthestaffhavebeenthreatenedannuallybythe
needforrenewalofresearchgrantsandbytheun
certaintiesofstatelegislativeorfederalcongressional
supporttothecollaboratingagencies

Table3Distributionofestimatednumberofbitesin
thepast24hoursKernCountyresidents1958

Persons

bitten

137

Estimatednumberofbites

Not

1459 1019 202930 determined
66 33 14 5 4 15

FutureProposalsIthasbeenandisunrealisticto
requestfullbudgetarysupportforthisprojectfrom
statesourcesThescopeandobjectivesofthestudies
haveinterestsandsupportthatextendbeyondstate



boundariesHoweverarequestisbeingmadecur
rentlyforstatesupporttotheUniversitytoprovide
anucleusstaffofcompetentprofessionalworkersto
assurecontinuityexpansionandaccelerationofin
vestigationsoveraperiodofyearsTheproposedinitial
staffwillincludeaprofessionalortechnicalworker
fromeachofthefollowingfieldsmedicalepidemiolo
gymedicalentomologyvertebrateecologyvirology
andimmunologyThisstaffwouldparticipateinand
strengthentheresearchactivitiesoutlinedearlierand
wouldallowanaccelerationandbroadeningofthe
programwithreferenceto

1Thesignificanceofnewarbovirusesascausesof
diseaseinmandomesticatedanimalsandwildlifein
California

2Evaluationsofthepublichealthsignificanceof
directattacksofmosquitoesandotherbloodsucking
Dipteraonmananddomesticatedanimals

3Expansionofthestudiesonhostfeedingpatterns
ofbloodsuckingarthropods
4Developmentofcollaborativeprogramswith

otherUniversityandpublichealthagenciesforthe
epidemiologicstudyoffollicularconjunctivitis

5Provisionofamoreeffectiveresearchunitfor
consultiveorcollaborativeworkwithotherunitsof
theUniversityandpublicagenciesthatsharemutual
interestsintherelationshipsofmosquitoesandgnats
todiseaseproblems

6Investigationofepidemicsinanypartofthestate
SummaryandConclusionsTheprecedingdiscourse

hasoutlinedthehistoryprogressextentandfuture
plansforstudiesbyonesectionoftheUniversityon
diseasesassociatedwithmosquitoesandgnatsinCali
forniaThisfieldhasmanyramificationsandtechnical
lyisdifficultTheresourcesofthestatearelimited
howevertheplansfordevelopmentofamoreextensive
andbalancedprogramofresearchintheUniversity
shouldaccelerateprogressinthedevelopmentofmore
effectivecontrolprograms
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CMCASUMMARYBIOLOGICALCONTROL

ERNESTCBAY
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Thebiologicalcontrolofmedicallyimportantinsects
hasonlyrecentlybeguntoreceiveseriousattention
butalreadyworthwhiledevelopmentshavecomeofit

andtrulyexcitingprospectslieaheadAsyouknow
1amparticularlythoughcautiouslyexcitedaboutmy
ownworkwiththeannualfishesinthisrespectThe
WorldHealthOrganizationcurrentlysharesmyen
thusiasmforthesefishandtheyaresupportingthe
establishmentofexperimentalcoloniesinsuchremoved
locationsasBulgariaIndiaandtheSolomonIslands

DrLaurenDAndersonhasthisafternoonbrought
youuptodateonsomeofouraquaticmidgeresearch
Asmostofyouknowweearlierdiscoveredthatcarp
giveexcellentbiologicalcontrolofChironomidaein
certainsituationsbuttheyareapparentlyoflittle
valueinothersThuslikeallcontrolsbetheychemi
calculturalorbiologicalcarpcanonlybethought
ofasspecialtoolsforspecialjobs

Anevenmorespecializedtoolistheinsectpathogen
TheGurlyaspeciesofMicrosporidiawhichwasdis
coveredbyoneofourgraduatestudentsMrKent
HuntertoattackthemidgeChironomusCalifornicus
hassofarbeenfoundtobecompletelyhostspecific
LikewisemanyoftheCoelomomycesfungiandviruses
foundtoattackmosquitolarvaeseemtobeultrahost
specific

Inadditiontotheirattributeofhostspecificity
pathogensareadditionallyattractiveinthattheyare
suitabletomassproductionanddisseminationtech
niqueslikethoseusedforchemicalsMeanwhilethey
lackthestigmaofhavingtoxicresidues

MrMcCoysworkwiththeparasiteMuscidifurax
raptorwouldseemtodiscourageprospectsforitsuse
inMuscadomesticacontrolonRiversidepoultry
ranchesbutashestatesaccordingtoDrLegners
workitmaybeaveryusefulagentagainstFannia
speciesinhabitingpoultrymanureinOrangeCounty
Biologicalcontroladvancesarealsobeingmadeinthe
difficultbattleagainsttheHippelateseyegnatSeveral
hymenopterousparasitesoftheeyegnatshavebeen
firstdiscoveredinCaliforniaandtheWestIndies

withinthepast3yearsAlthoughnoneofthesesofar
promisestobeverysuccessfulDrLegnerofour
Departmentiscurrentlyseekingothersinlatitudes
southofthebordersimilartoourownwhereHippe
latesalsooccurbutarelessofaproblemThetech
niquesdevelopedindiscoveringtheearlierparasites
areinvaluabletoDrLegnerspresenteffortMean
whilethesesametechniqueshaverecentlyenabled
MrLenordMooretodiscoveraverypromisingbeetle
predatorofHippelatespupaeintheCoachellaValley
MrMoorewillspeakonhisfindlaterintheconference

InclosingIwillonlystatethatthosewhoexpectto
findanultimatelysatisfactoryandpermanentcontrol
byanyonemeanschemicalbiologicalorwhatever
aredoomedtofacedisillusionment

Aswithothermeanstherehavebeenexcellentsolu
tionstomanyinsectproblemsfoundinbiologicalcon
trolinthepastandweexpectthattherewillbemany
moreinthefutureHoweveritmustalwaysberemem
beredthatwhateverthetoolitmustbefittedonlyto
itsproperjob
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GRANULEAPPLICATIONS

DONALDAMERRITT

ConsolidatedMosquitoAbatementDistrict

Wehavecompletedourfifthyearworkingwithhard
coregranulesasaneasycleanwaytotreatamultitude
oflarvaesourcesInfacttheuseofimpregnatedmate
rialsgoesbackabouttenyearswhenwewereimpreg
natingporousmaterialwithinsecticideandevenoil
anddoingexcellentCulexcontrolinconfinedplaces
Thiswascarriedonforseveralyearsuntilthestartof
the1961seasonwhentheDistrictinitiatedafullscale
programontheuseofgranules

Thetypeofequipmentthatwehavehadexperience
withorusedisasfollows

HandCrankSeederWithoutgoingintodetailon
themanyhoursspentinconstructingremodelingand
repairingthehandcrankseederitdoeshavemeritand
willbeusedandexploredfurther

PowerSeedersbroadcastersPowerbroadcasters
mountedonvehiclessomeusingauxiliarymotorsand
someusingpowertakeoffshavebeenproveninthe
fieldTheAndersonBroadcasteristheoneIamfa
miliarwithanditprobablyistheonlymakebeing
usedinourarea

AirplaneNonehavebeenusedinConsolidated
butIknowfromthereportsofotherdistrictsnearus
thatitisaverypracticalmethodofapplyinghard
coregranules

HornSeederTheoriginalCycloneHornSeederhas
beenmodifiedremodifiedandthenmodifiedagain
Firstweeliminatedtheclothorcanvasbagtryingto
getamaterialthatwouldnotabsorbanytoxicantWe
thenzipperedtheopeningtoprotecttheoperatorfrom
spillageandfumesWechangedtheshapetwoorthree
timestogetbetterarmactionorcomfortfortheoper
atororbetterflowtothegaugedsectionWethentried
aknapsacktypebagwithaflexhosetothegauged
sectionWehadtwoinoperationthrough1963and
1964andtheyareworkingwellandsuittheoperator
wellandwewillpromotemorethiscomingyear

Atthepresentweareusingazipperedbagmadeout
ofarubberizedmaterialwithanadjustablestrapThe
originalcyclonegaugesectionisbeingusedandthe
shapeissimilartotheoriginalbagexceptthatthe
outletneckislonger

GranuleShooterFacedwiththetaskofusinggran
ulestolarvicidemilesofweedgrowndrainditches
cattailfilledpondsandotherlargemosquitosources
whereliquidsprayshadbeenusedbeforewestarted
searchingforsomethingbetterandfasterthanthe
HornHandSeeder

THIRDSESSION

TUESDAYJANUARY26900AM

OPERATIONALEQUIPMENT
ANDPROCEDURES

AHTHOMJRModerator

AsallofourJeepsareequippedwithanairsupply
weexperimentedanddesignedagranuleshooterthat
willshootgranules35to40feet

Atthesametimewewereexperimentingwithhome
mademodelsIwaslookingoverthecommercialmod
elsthatwouldperhapsfitourneed

Wehaveinuseatthepresenttimethehomemade
modelandthecommercialmodelSandyJetBlastGun
ModelC9withAirJet564andSandNozzle1364
thatwasdesignedforsmallsandblastingjobsAfter
threeyearsexperienceIpreferthecommercialtypeto
thehomemadetypemostlybecauseoflessstoppage
andamoreuniformapplication

AsIdescribedthetypeofequipmentitsuggested
themethodsofapplicationandatConsolidatedwe
useonlytwomethodstoapplygranulesforlarvae
controlThemethodmostcommonlyusedisthehorn
seederandtherateofapplicationaimedforis5lbs
peracreof1material

Theothermethodusedisthegranuleshooterwhich
isawelcomeaidfortreatmentoflongdrainditches
tulepondsandguttersTherateofapplicationaimed
foris5to7lbsperacreTable1showstheamount
ofgranulesbeingusedinthreelocations

Table1Granuleapplicationbythreemosquitoabate
mentdistricts

MaderaSandcore2Parathiongranulesat5lbsacre
Machineorbroadcaster 69000lbs
Plane 27175lbs
Hand 97855lbs

Total 194030lbs

FresnoSancore2sandcoregranulesat5lbsacre
Machineorbroadcaster 62000lbs
1Baytex
Machineorbroadcaster 47000lbs

Total 109000lbs

ConsolidatedSandcore1Baytexat5lbsacre
Granuleshooter 4718lbs
Hand 65189lbs

Total 69907

SAFEGUARDSUSEDINHANDLING
APPLYINGANDTRANSPORTINGINSECTICIDES

CHETOWENS

FresnoWestsideMosquitoAbatementDistrict

ThepersonneloftheFresnoWestsideMosquito
AbatementDistrictisproudoftheirrecordofsafety
inhandlingapplyingandtransportinginsecticides
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Thebulkofourmosquitocontrolisaccomplishedby
theuseofchemicalsWeapplythesechemicalsby
airplanegroundequipmentandhandequipment

Whenwefabricatedoursprayequipmentwehad
safetyinmindtominimizethedangerofhandling
transportingandapplyinghazardousinsecticides

Beforetheoperatorsgotothefieldtospraymosqui
toeswehaveatrainingsessiononsafetyinthehan
dlingtransportingandapplyingofinsecticidesWe
alsomakesuretheoperatorshaveallthenecessary
materialandequipmentdeemednecessaryforsafety
suchasrubberglovessoapgalloncanteenofwater
andalockedboxforcarryingtheconcentrate

Weuseparathionalmostentirelyforcontrolling
mosquitoesTheparathionconcentrateisbottledinto
quartpolyethylenebottlesintankchargestominimize
thepossibilityofspillageThequartbottlesarecarried
inaboxunderlockonthejeepforfillinginthefield
Ouroperatorsemptytheirtankstothepointthatafull
bottleofconcentrateisrequiredforrechargingWedo
notallowthemtousepartoftheinsecticidefroma
quartbottleWehavealistofsafetyregulationswhich
ouroperatorsmustobservewhenfillingthejeeptanks

Onepersonisassignedthejoboffillingthequart
concentratebottlesandnooneisallowedinthefilling
areaexceptauthorizedpersonnel

Whenwemadeupourtransportingandloading
equipmentforouraircraftwemadesurethatwein
troducedasmanysafetyfactorsaswecouldOneof
themostimportantoftheseisminimizinghandlingof
theinsecticides

JAAESMALLARS
SanJoaquinMosquitoAbatementDistrict

Anemployeeisintheshopoverhaulingthebrakes
onajeepSomehowthejeepfallsoffthejackandthe
manreceivesaseverelyinjuredlegAnoperatorcon
taminateshimselfwithparathionandawakensina
hospitalbedAnemployeeisdrivingonaruralroad
closelyfollowingafarmeronahaybailerSuddenly
thefarmerturnsandthejeepcrashesintothebailer
resultinginseverewhiplashinjurytobothindividuals

LateradiscussionisinprogressattheofficeHow
istheemployeeconvincedtopracticepropersafety
proceduresWhatrulesofsafedrivinghabitsarelack
ingHowshouldequipmentbedesignedandusedto
improvesafetyWhyisthegeneralsafetyrecordin
ourdistrictpoororconverselywhydowehaveagood
safetyrecord

Perhapstheanswerstoexemplaryquestionsisnota
matterofthinkingonthesurfacesotospeakPerhaps
theyliewithhiddencauseandeffectPredicatedon
thebasisofconcealedvaluessupposeweconsiderthe
followingimpressionsandthenexamineseveralpre
ceptsofsafety

Notallthecasualtiesinindustrycanbeblamed
directlyonthefailureofequipmentbeingusedRather
itisoftenacombinationoffailuresonthepartofthe
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ESTABLISHEDSAFETYPROGRAMS

FORMOSQUITOABATEMENTDISTRICTS

equipmentmaterialsmethodsandindividualsusing
equipmentthatresultsinaccidentsSafetythenisin
partahumanrelationsproblem

ItisnottobeinferredthatDistrictoperationscanbe
madesafeonlythroughpeopleWithallsortsofsafety
devicesandprecautionsaccidentsstilloccurNosingle
methodistheabsolutewayofachievingsafetyWork
ingdirectlywiththeindividualhoweverisareward
ingapproachtothewholeproblem

WearenotallofthesamecastormoldTowork

successfullywithpeopleonemustdevelopinsightto
trytounderstandthemWhatforcesinpeoplecanbe
utilizedtomakeasafetyprogrameffectiveInseeking
ananswerweareconcernedwithanindividualasheis

Maintaininganemployeesinterestinsafetycallson
occasionforingenuityandtheabilitytoproduce
somethingwithanewlook

Allemployeesoftheorganizationmustsupportits
safetyprogramotherwiseitisahardtasktocapture
anemployeesinterestEmployeesmayreactfavorably
orunfavorablytothesafetyprogramApersonsap
proachandhisabilitytoleaveafavorableimpression
arevitallyimportant

Onacertainmorninganoperatorapproachesyou
ashissupervisorstatinghehasabadtireBothofyou
areinahurryWellchangethetiretonightyou
remarkDuringthedaythetireblowsoutcontrolof
thevehicleislostandthemanisinjuredYouasa
supervisorcanbesuedforasmuchas7500This
isanexplosivethoughtisntitPerhapsinyourmind
thisillustrationiseasilydiscountedasunlikelyNever
thelessthelawisthereandtheincidentcouldhave
beenavoidedthroughpropercommunicationCom
municationthenisonepreceptofsafetyConversely
theoperatorshouldreceiveadequatetrainingtocom
municatesufficientlywithhissupervisor

YouareinanairplanecockpitSittingbesideyouis
atraineeHeislearninghowtoflyandiswatchingyou
intentlyHeobservestheinstrumentpanelwatches
howthecontrolsaremaneuveredandwhenthefoot
pedalsaredepressed

Aftercontinuousobservationandrepetitionheis
giventhecontrolsEventuallyheisallowedtosolo
Anotherpreceptofsafetyhasbeenemployedthatof
creatingconfidenceintheemployeeWithoutconfi
dencetoomanyaccidentsoccur

ItisafoggymorninginJanuaryTwomenhave
preparedavehiclewiththenecessaryequipmentfor
thedaystaskoftreatingtreeholesinthecityThey
areabouttoleavetheyardandsuddenlyasupervisor
stopsthembecauseheobservesonefeatureAladder
forclimbinghasbeenplacedonthevehicleinahaz
ardousfashionItisnotlasheddownnorhasared
flagbeenattachedAftercorrectingthehazardhe
glancesaroundquicklyandnoticesadirtyrearwin
dowonthevehicleafrayedwindshieldwiperoilon
thebedofthetruckcreatingaslipperyconditionand
thegascapstillrestingonthegasolinepumpsFurther
morethelongwandfortreeholesprayinghasnotbeen
insulatedagainstelectricwires

Inthisexperiencethesupervisorhasexhibiteda
thirdpreceptofsafetythatofawarenessPerhaps
awarenessistheprimerequisiteofsafetyItisthe
abilitytoobserveoutofhabitconditionsorhappen
ingswhichmayormaynotbeimmediatelyobvious



Awarenessisthehabitofdailylivingitisnoticingthe
newsugarbowlyourwifehasplacedonthetable
whetheryourcarhasafiattirewhenyouprepareto
startitinthemorningandrememberingtoclosethe
airventpetcockonafulldrumofparathionbecause
thenewscastatbreakfastsaiditwouldbehottoday

Mosquitoabatementdistrictshaveinstitutedsafety
programscoveringmanyobvioussafetyfactorswhich
wouldonlyberepetitiousifstatedhereSeveralad
ditionalaspectsofsafetywhichmightbeincorporated
intodistrictprogramsincludetheutilizationofother
agenciesandthephysicalexamination

InvitingtheHighwayPatroltothedistrictcanbe
highlyrewardingtodistrictprogramsHowmanyof
usrememberthethreemaincausesofaccidentsduring
1964asdisclosedtousthroughthisagencyimproper
signalingonhighwaysthousandsofnewoutofstate
driversunfamiliarwithCaliforniaconditionsandnew
regulationsrelatingtovehiclesordrivingHerean
outsiderisbroughtintotheprogramHereaffirmsthe
techniqueofproducingsomethingwithanewlook
butaboveallcommunicatesuptodatetrafficproce
duresInadditionotheragenciesincludingState
Compensationresourcepeopleoninsecticidesma
chinerytoolsetccanbeavaluableassettosafety
programs

Whataretheimplicationsofthephysicalexamina
tionAnewemployeeishiredbythedistrictLater
hedevelopstheearlysymptomsofpesticideexposure
Anendresultcouldbeadamagedliverandkidneys
orhemayexperienceaheartattackduetotheheatof
summerPriortobeinghiredaphysicalexamination
couldhavepreventedtheseentitiesItnotonlyinsures
thewellbeingoftheworkerbutprotectsthedistricts
liabilityreducescompensationcostsandkeepsmos
quitoesfromflying

Insafetythenyouareindeedyourbrotherskeeper
InasenseyouandIhavetwofamiliescareforour
peopleatworkaswellasourpeopleathomeKnow
therulesofsafetyatworkNeverletitbesaidthat
oneofyourcoworkerswasinjuredbecauseyouwere
notawareoftheprecautionsrequiredonthejob
Encourageyourcoworkerstodiscusswithyouthe
hazardsoftheirworkWhenyouarereceptivetothe
ideasofotherworkersyoutapafirsthandknowledge
thatwillhelppreventneedlessaccidents

NowconsiderthisquotationAnaccidentisan
eventwhichisunexpectedItdoesnotjusthappen
butiscausedItscausemaybeanunsafeactbya
personoranunsafephysicalconditionoracombina
tionofbothSafetycanbeahabitLetstryit

OPERATIONALPROCEDURES

INVOLVEDINANNEXINGLARGE

NONCONTIGUOUSTERRITORY

ELGEVESHAUSEN

SoutheastMosquitoAbatementDistrict

Section2330oftheCaliforniaStateHealthand
SafetyCodeprovidesforMosquitoAbatementDistricts
toannexareasthatarenotcontiguoustothedistrict

boundariesbutwithinreasonableoperatingdistance
asdeterminedbytheBoardofSupervisorsofthe
countyconcerned

OnJuly11964theSoutheastMosquitoAbatement
DistrictenteredintoacontractwiththeCityofLos
Angelestoprovidemosquitocontrolforthatportion
ofthecityknownastheSanFernandoValleyandthe
WilmingtonSanPedroorHarborareaofthecityan
areaofapproximately215squaremilesTheneedfor
thiscontrolworkcameaboutbecausetheCityofLos
AngelesabandonedtheirCityHealthDepartment
whohadpreviouslyprovidedthisserviceThehealth
serviceswereassumedatthattimebytheLosAngeles
CountyHealthDepartmentwhichwasrequiredby
lawtoprovidethegeneralhealthservicesforthecity
butwasnotrequiredtoperformmosquitocontrol

TheLosAngelesCityCouncilrecognizingtheneeds
formosquitocontrolintheseareasthenindicatedits
desiretoannexthisareatoanestablisheddistrict
enteredintoacontractwiththeSEMADtoperform
theseservicesuntilannexationproceedingscouldbe
completed

Inviewofthefactthattherewouldbenorevenue

fromthisareauntilthefollowingyearthecostfor
theseservicesfromJuly11964toJune301965was
paidbytheCityofLosAngelesThiscontractwas
signedbytheLosAngelesCityCouncilandthe
SEMADonJune301964andthedistrictassumed
controlonJuly11964

Theprovisionsofthecontractcalledforthecityto
furnishtothedistrictfourpickuptruckswithspray
unitsplusofficespaceandstorageareaforvehiclesand
suppliesThenumberofvehiclesandsupplieswerenot
sufficientforthejobathandwhichnecessitatedthe
leasingofmorepickuptrucksThesetruckswerethen
fittedwithpressuresprayunitsandvariousotheritems
tomakethemreadyforoperationaluse

Whenthedistrictacceptedthiscontractitalso
agreedtoaccepttwooftheemployeesoftheLos
AngelesCityHealthDepartmentwhohadbeendoing
thisworkforanumberofyearsToroundoutour
workforceitwasnecessarytorecruitandtraintwelve
moreemployeesTofacilitatethetrainingthedistrict
transferredamanfromdistrictheadquarterstothe
valleyareaAstheforemanforthedistrictitwas
necessaryforthefirsttwomonthstospendconsider
abletimeintheareafortrainingpurposesandalso
forsourcereductionprojectswhichwerenecessary
forgoodoverallmosquitocontrol

TheSEMADhasforanumberofyearsusedonly
righthanddrivevehiclesandaonemanoperation
Howeverthevehicleswefoundnecessarytolease
wereastandardlefthanddrivewhichmadeforless
efficientsprayoperationsbyourstandardsThiscomes
aboutbecauseofthethousandsofmilesofgutters
thathavetobesprayedConsequentlyduringthe
monthsofJulyAugustandSeptemberitwasneces
saryforthedistricttosendtentofourteenofour
righthanddrivejeepstothevalleyonSaturdaysto
sprayasmuchofthegutterwateraspossibletomain
tainadequatemosquitocontrol

AtthetimethiscontractwasassumedtheSEMAD
alsobeganasourcereductionprogramintheSanFer
nandoValleyThelargestprojectinthevalleywasthe
LosAngelesRiverbehindtheSepulvedaDaminthe
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SepulvedaBasinwhichisunderthejurisdictionofthe
USArmyCorpsofEngineersContactwasmadewith
theCorpsofEngineersandapriorityschedulewas
agreedonfortheclearingofapproximatelyoneand
onehalfmilesofwillowstulesandotherdebrisA
pilotchannelwasinstalledThisworkwasstartedthe
firstofAugustandhasnowbeencompletedsaving
thedistrictapproximately64manhoursoflabora
weekTheLosAngelesCountyFloodControlcooper
atedbyremovingapproximately100000cubicyardsof
depositionfromtheupperpavedportionoftheLos
AngelesRiversavingthedistrictanother24manhours
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aweek

Theprecedingareafewoftheproblemsinvolvedin
annexingalargenoncontiguousterritorytoanestab
lishedMADThereareotherproblemswhichwould
requiretwoorthreehourstodescribefully

InclosingIwillsaythattheannexationofthisarea
wasaccomplishedatafinalhearingattheSEMAD
headquartersonDecember301964andthedistrict
isnowintheprocessofpurchasingasiteforour
valleydepotandheadquarterstogetherwiththepur
chaseofsuitablevehiclesandsprayequipmentfor
thejobathand



DEVELPINGPHYSICALASPECTS

OFMOSQUITOCONTROL

ROBERTHPETERS

NoSanJoaquinCoMosquitoAbatementDistrict

Itismypleasuretoopenthediscussionrelativeto
thefieldofphysicalaspectsofmosquitocontroland
perhapstoofferabroadenedconceptofthisterm
whichinyearspastwehavereferredtoasphysical
alongwiththechemicalandbiologicalapproaches
inourfield

Websterdefinesphysicalasopposedtoorother
thanmentalPerhapsthishasbeenafactorinour
pastinasmuchaswehaveallowedaseparationto
existtoamuchgreaterdegreethanactuallyappears
tobeindicated

Itismyopinionthatphysicalaspectsofourprogram
arelackinginmotivationexceptwhenweincorporate
amentalguidancewhichisforeverbaseduponour
abilitytoaskourselvesisthisthebestwaytodo
thejoboraccomplishourobjective Fortoolonga
periodoftimewehavefollowedroutineprocedures
oftextbookoriginasrelatestothephysicalaspects
ofmosquitocontrolIngeneralthiswasreferredto
initiallyaspermanentcontrolandthenlaterforclari
ficationchangedtomosquitosourcereduction

Inordertokeeppaceinthischangingworldwhere
thecomplexitiesofincreasingpopulationsconsequent
stricterregulationsandresistantmosquitospecieshave
collectivelymadeourtaskmoredifficultwemust
recognizethatourphysicalapproachisnotanisolated
aspectofmosquitocontrolRatherwemustrealize
thatallofourmethodologyincludingeveninsecticide
applicationisactuallypartofourphysicalapproach
tomoreeffectivemosquitocontrol

Thereisnolongerbasisforseparationofouractivi
tiesintophasesofcontrolEventhechangingofnoz
zlesthemodificationofablowerorsubstitutinglarger
tiresonavehicleareactuallyphysicalaspectsofmos
quitocontrolIneffectallactstomeetourneedsas
timeunfoldsaretrulytobeconstruedaspartofa
coordinatedeffortratherthananisolatedfunction

LestIgivethefalseimpressionthatIthinkweare
standingstillinCalifornialetmeindicateotherwise
ItismyopinionthatCaliforniamosquitocontrolis
secondtononeandthatacontinuousphysicalevolu
tionisandhasbeenunderwaywhereinthecollective
representationofouragencieshastimeandagain
comeupwithnewerandbetterwaysofmeetingour
problemsMyintentismerelytopointoutthefact
thattherearenophysicallimitsinmosquitocontrol
butratherthatallfunctionswithinourprogramsare
thecombinedresultofplannedactionwhichisfol
lowedbyanunlimitedcourseofphysicalconclusion
Thismayindeedbeanotherwayofexpressingour

THIRDSESSION

CONCURRENT
ADMINISTRATIVEANDTECHNICALSESSION

GARDNERCMCFARLANDPresiding

ConferencethemeProgramBalance
Consequentlywiththisconceptinminditisquite

possibletosurprisesomeandperhapsdisappoint
otherswhenIsaythatthisportionoftheprogramwill
notbejustonmosquitosourcereductionbutrather
willcoverthescopeofphysicalchangesandthe
methodologyofmosquitocontrolThisconceptwill
notseparatethefollowingspeakersbutratherjoin
themintheirdesiretodiscusswaysandmeansof
improvingmosquitocontrolinCalifornia

Itismyhopethatgeneralagreementwillconclude
fromthisprecedinganalysisandnowallowmeto
touchonwhatIthinkisaratheramazingsummary
oftheeffectofaprogramofphysicalchangewithin
ourDistrictThisyear1965willmarkatwentyyear
impactofourcooperativeheavyequipmentactivities
uponthemajormosquitosourceswithinourDistrict

DuringthistimeintervalwehaveutilizedtwoD7
CATtractorsequippedwithdozersandscrapersand
foraportionofthisperiodtwodraglinesandnumer
ousinnovationsPerhapsmostextraordinaryisthefact
thatthisprogramofphysicalchangehasbeenalmost
entirelyselfsupportingsincewehaveattemptedfrom
thestarttooperateonacostbasispayablebythe
ownerofthemosquitoproducingproblemAllprojects
havebeentheconsequenceofprioragreementrather
thanthroughforcedparticipation

Timedoesnotpermitthedetailsofaccomplishment
duringthistwentyyearperiodHoweveringeneral
Icanstatethatourequipmenthasmovedinexcessof
threequartersofamillioncubicyardsofsoileach
yearinattemptingtosolveourobjectivesWehave
actuallycollectedclosetoaquarterofamilliondollars
duringthistimeinperformingthismostimportant
workThiswouldbeequivalenttoalmostahalfa
milliondollarsofworkifdonebyprivateenterprise

NeedlesstosayourMosquitoDistricthasinfluenced
thegrowthanddevelopmentofourareatoaprofound
degreeRegrettablyImustacknowledgehoweverthat
westillfindourtelephoneisessentialtodiscussmos
quitocontrolwithanoccasionalcustomer

THELONGTERMAPPROACH
TOSOURCEREDUCTION

GEORGERWHITTEN

DeltaMosquitoAbatementDistrict

Manyofyougentlemenattendedthesourcereduc
tionconferenceatDavisinNovemberwhichinci
dentallywasoneofthebestwehavehadtodateThe
pointwhichimpressedmemostatthismeetingwas
thatwedohaveanswerstothetechnicalproblems
whichplagueboththefarmersandmosquitoabate
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mentdistrictsinthefieldofsoilandwatermanage
mentThequestionwhichcomestomindisWhy
dontweorwhyhaventwesolvedourproblems
Theanswerisofcoursemostofthemaredifficult
costlyandtimeconsumingtosolveAllthesolutions
requiretheexpenditureofvaryingamountsofmoney
andthismustbejustifiedbyadditionalincomepoten
tialTimeisneededThelandmustappreciateinvalue
sufficientlytowarrantexpenditureofmoniesnecessary
toassuremaximumcropproductionandminimum
mosquitoproduction

Thesocalledgoodolddayswhenagricultural
landcouldbeboughtfor500to2000peracreare
goneprobablyforeverNativelandthatiscapableof
beingleveledandirrigatednowsellsfor200to500
peracreifitisavailableLeveledfarmlandsellsfor
about1000anacreandifthelandisplantedto
oranges5000anacreisnotanunheardoffigure
Valuableagriculturallandwiththetremendousin
comepotentialofourCalifornialandcannotbewasted
onmosquitoproductionIamsuresomeofyougentle
menaresayingtoyourselvesthatorangelandwill
takecareofitselfbutwhataboutthatirrigatedpas
turethatwasputinthirtyyearsagowithmulesand
aFresnoscraper

Amanwhopaid500peracrethirtyyearsagofor
apieceofpastureknockedoffthehighspotswitha
Fresnoscraperdrilledawellandwasinthecattle
businessisadifficultmantoapproachwithaplan
whichmightcost100or200peracretoreleveland
generallybringhispropertyuptomodernstandards
forirrigationmanagementItseemsasmallproblem
tohimthattenorfifteenacresarenotproducingbe
causetheyaredrownedoutbyoverirrigationorlack
ofproperdrainageAfterallthislandrepresentsonly
a5000or7500investmentinhiscalculationsAnd
yetthemanwhopays500forthatsameacreageto
dayknowsinadvancethathewillhavetoinvestad
ditionalmoneyinordertomakethelandpayatall
Thesecondmanisunwillingtohaveevenaportion
ofoneacregotowastebecausehesimplycantafford
it

Manyareasgoalongforyearsandevendecades
withpracticallynochangeinfarmingpracticesThen
afewofthemoreprogressivefarmersbringinnew
ideasfromoutsidesources perhapsfromcollegeor
someotherfarmingcommunityorthismaybesparked
orsupplementedbyfarmersforcedoutoftheLosAn
gelesareabysubdividersTherestofthefarmers
watchthesechangesSomewilladopttherightway
otherswillbeveryslowtoacceptanychangeand
somewillneverchangeItwouldcertainlyaidthe
variousdistrictsifthefarmerwouldfollowPopes
philosophyBenotthefirstbywhomthenewistried
noryetthelasttocasttheoldaside

Atanyrateadistrictcannotcreatechangesincul
turalpracticesbyitselfbutitcanhaveadefinitein
fluenceontherateofchangebyusingalltheavenues
opentoitWehaveinthestateofCaliforniasomeof
themostprogressiveandefficientfarmersintheworld
Manyofthegoodthingstheyaredoingarentavailable
tothefarmerswhoareproducingourmajorproblems
Letstakeadvantageoftheirefficiencyanduseeduca
tiontospreadthesebeneficialideasthroughnews
paperspamphletsandmagazinearticlesThedistrict
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canalsoparticipateactivelyinhelpingtosolvethe
farmersproblemsbypurchasingequipmentandwork
ingwiththefarmerThisdemonstratesgoodfaithand
generatesconfidenceinthedistrictsprogram

FarmersareverysuspiciouspeopleTheybelievein
themselvesandinwhattheycanseebutfeelthat
governmentagenciesarenottobetrusteduntilthey
provethemselvesworthyoftrustIfweworkwith
thosefarmerswhoarereadytoinvestmoneyinphysi
calimprovementsotherswillfollowtheexampleset
ThishashappenedtimeandtimeagainintheDelta
MADWehaveconstructedareturnsystemora
dairydrainreturnreservoirandwhilewewereinthe
processofconstructionseveralneighborsstopped
bytodiscusstheirirrigationanddrainageproblems
withusThisultimatelyresultsinseveraladditional
projects

IntheDeltaMosquitoAbatementDistrictweare
solvingourproblemsoneatatimeThisisslowand
wewouldliketomovemorerapidlytowardourgoal
soifanyofyougentlemenhaveabettersolution
pleaseletusknow

LARGESCALEGRANULARPARATHION

PRETREATMENTOFADUCKCLUB

AREAINTHECOLUSAMOSQUITO
ABATEMENTDISTRICT

KENNETHGWHITESELL

ColusaMosquitoAbatementDistrict

TheColusaMosquitoAbatementDistrictwas
formedin1958consistingof140squaremilesA
considerableproblemtotheDistricthasbeenthe
ButteSinka15squaremileareaofSutterCounty
lyingeastoftheDistrictatthefootoftheSutter
Buttesandcomposedmainlyofprivatelyownedduck
clubsBeginninginAugustofeachyearthislandis
floodedtoattractducksShortlythereafterveryheavy
populationsofAedesmelanimonmoveintotheDis
trictseasternboundaryandsubsequentlyintothe
CityofColusa

InthepasttheDistricthasmadesomeattemptto
protecttheCityofColusabyselectiveaerialadulti
cidingandthermalaerosoloutsideofthepopulated
areabuttheeffortshavebeenlargelyfutiledueto
thelargeareainvolvedSincetheDistrictbudgetwas
insufficienttocontrolthisareaitwasobviousthat
controlcouldonlybeattemptediftheareawere
annexedAnnexationproceedingswerethereforein
itiatedandinJanuary1964theButteSinkbecame
partoftheColusaMosquitoAbatementDistrict

Thecontrolmethoddecideduponwasgranularpar
athionappliedasapretreatmentAccordinglyaerial
photographsoftheSinkwerepurchasedandmapsof
thetreatmentareawerepreparedTheterrainwas
overflownwhiledrywithparticulartreatmentprob
lemsbeingnotedTheCaliforniaDepartmentofFish
andGamewasnotifiedoftheproposedtreatmentand
invitedtomonitorthecontrolprogramtodetermine
whetherornotanydeleteriouseffectsuponwildlife
occurredTheyperformedlaboratoryteststodeter



mineifdovesandpheasantscouldbekilledbygranu
larparathionpriortofloodingoftheareaandalso
observedtheSinkaftertreatmentforevidenceofbird
killTheirfindingsshowedthatdovesbutnotpheas
antswouldacceptthegranuleswhenpennedinthe
laboratorybutfieldobservationsindicatednoevidence
ofdamagetodoves

A450hpStearmanownedbyDavisDusters
equippedwithaventurispreaderwascalibratedto
delivertwopoundsof5Durathionvolclaygranules
peracreovera50footswathresultinginadosageof
01poundperacreofactualtoxicantThepresenceof
tallwillowsandcottonwoodsprecludedthe useof

conventionalgroundflagsbutsometypeofmarker
wasnecessarybecauseofthelackoflandmarks
Weatherballoonsinflatedwithhydrogenwerethere
foreanchoredtocordswhichallowedthemtofloat
about175feetabovegroundatspacedintervalsThe
pilotfoundthattheballoonswerevisibleforacon
siderabledistanceTheseballoonswheninflatedat
tainedasizeof332to4indiameter

Preliminaryestimatesofthenecessaryamountof
materialwerepreparedonthebasisofacreagemeas
uredfromtheaerialphotosThecalculatedarea was

8140acresrequiring16280poundsofgranulesthe
actualtotalappliedwas16800poundsTwoadjoining
controlagenciestheSutterYubaandButteCounty
MosquitoAbatementDistrictscontributedtwoand
fourtonsofgranulesrespectivelysinceeach was

plaguedbysomeofthemosquitoesfromthisButte
SinkareaThetwoMADsalsoprovidedamanto
assistwiththeballoonmarkersThebalanceofthe
costofgranulesandflighttimewasassumedbythe
ColusaMAD

ThecontrolwasgenerallyexcellentLarvalinspec
tionsafterfloodingshowedthatamisshadoccurred
atonesitehandtreatmentinalimitedareatookcare
oftheproblemSubjectiveobservationsofthesmaller
numbersofAmelanimoninandneartheCityof
Colusaweresupportedbytheresultsoflighttrap
collectionsInlateSeptemberandearlyOctober1964
countswerelessthan10ofthe1963levels

THECONTROLLEDDISTRIBUTIONSYSTEM
FORAGRICULTURALAIRCRAFT

NORMANBAKESSONWESLEYEYATES
andWEBURGOYNE

DepartmentofAgriculturalEngineering
UniversityofCaliforniaDavis

Forthepastfiveyearsworkhasbeenconductedby
agriculturalengineersattheUniversityofCalifornia
atDavisincooperationwithKennethRazakformerly
DeanoftheCollegeofEngineeringoftheUniversity
ofWichitaKansasonanewconceptforaerialappli
cationofagriculturalpesticidechemicalsseedsand
fertilizers

Anaircrafthasbeendevelopedwhichexploitsthe
SupportforthisprojecthascomeinpartfromUSPHSGrant

NumberEF00281andaCaliforniaStateDepartmentof
PublicHealthBureauofVectorControlgrant

boundarylayercontroltechniquewhichis awell

knownmethodfordirectingadditionalairtoassistin
maintainingnormalaircirculationaboutthewingof
anaircraftparticularlyunderflightconditionsoflow
airspeedandhighwingloadingRazakhasadapted
thistoanagriculturalaircraftbybringingthebound
arylayerairfromafanthroughwingductsanddis
chargingitrearwardoverthewingflapsandailerons
Thisairalsoservestoentrainandtransportdrymate
rialssuchasfertilizersandseedsAhopperand con

trolledfeederplacesthedrymaterialsintheairstream
fromthefanaheadofthewingductsTheairstream
thendischargesthematerialsfromtheentirewing
spanlesstheaileronportionoftheairplaneFigure
IandFigureII

FigureIDRYMATERIALSDISTRIBUTIONHopper5
Feeder6Blower3Discharge7and8

FigureHLIQUIDDISTRIBUTIONPumpABoom
DNozzlesE

Becausethisairstreamcanbecontrolledindirection
volumeandvelocitystrengthalongtheentirewing
spanitoffersimprovementinapplicationofthedry
materialsbypermitting1higherapplicationrates
peracreand2widerandmoreuniformmaterial
distribution

Boundarylayerairtechniqueisparticularlyuseful
toagriculturalaircraftinthatitpromotesaerodynamic
stabilityfortheslowflyingheavilyloadedairplane
Italsopermitsshortertakeoffandlandingdistances
forgivenloadsorgreaterloadcarryingabilityAn
engineseparatefromthepropulsionengineisusedto
drivetheairfanThisgivestheaircraftanelementof
twoenginesafetyinthattheplanewillreceivecon
siderableflightpowerfromtheairejectedfromthe
wingslotinmuchthemannerofjetpropulsionThis
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givesanextendedglidepotentialincaseofpropulsion
enginefailure

Whilethecontrolleddischargefeatureisparticularly
usefulfordispensingdrymaterialsitisalsoasignifi
cantfactorincontrollingliquiddispersionThedirec
tionandstrengthofthedischargedairstreamwhich
carriertheatomizedliquidscanbeadjustedtodirect
theseliquidsintoauniformanddesirablywideswath
pattern

Thebasicdesignofallagriculturalaircraftfollows
theutilitypatterneitherbiplaneormonoplaneand
inthelattercasewiththewingineitherloworhigh
positionTheRazakdesignemploysauniquedistri
butionsystemonalowwingaircraftandthissystem
makespossiblesignificantcontrolofthedistribution
pattern

Thecontrolleddischargewingprojectstartedwith
swathwidthanddistributionstudiesusingasemispan
modelwingmountedonatruckFigureIIIBy1964
thestudieshadadvancedthroughtwomodelsand
manytestrunswhichhadshownthattheconceptwas
soundandasignificantadvanceinaerialapplication
couldbemadebythedesignofanewaircraftRazak
formedacompanyforthispurposeandaprototype
aircraftbasedonthemodeltestprogramhasbeen
builtandtestflownFigureIV

FigureIIIModelwingmountedontruck
basketsforcatchingdischargeddrymaterials

Modeltestingwasapproachedwithconsiderable
concernsinceamultiplicityofvariablesexistinan
applicationsystemTheseincludeatleasttheaircraft
thetoxicmaterialthecroponwhichitisappliedand
thepesttobecontrolledThefirstwingwasof13
scaleandscaleupvariablesmadeitimpossibleto
achieveasimilitudeofaircirculationstrengthasdis
playedbytheshedvortexpatternsbetweenthemodel
andtheaircrafttobecompared

Thereforeanearlyfullscalemodelwasconstructed
andagainmountedonatruckfortestpurposesThis
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Plastic

modelissomewhatsmallerthantheaircraftandits
maximumspeedis60milesperhoursothatonlyap
proximatesimilitudecanbeachievedInusetheproto
typeplanecouldbeoperatedfrom60to120milesper
hourThefollowingtableindicatesothervariables
whichmustbeconsideredinordertoobtainthebasic
similitudeofaircirculationstrengthbetweenmodel
andairplane

FigureIVPrototypeaircraftinflight

AsevidencedbyTable1theflapandaileron
angleshavetobeincreasedsignificantlyonthemodel
toobtaincirculationstrengthsimilartothatofthe
aircraftThisresultsinalargercoefficientoflifton
themodelwingsinceitisalittlesmallerthanthe
prototypeaircraftwingTooperatethemodelwith
thesehighflapanglesobtainingthiscoefficientoflift
boundarylayerairmustbeusedinordertoprevent
stallingstoppingofcirculationofthewingTheair
velocitywasadjustedonthemodeltoabout25higher
thantheforwardvelocityorabout80milesperhour
Theairdischargeslotsweresetto38inchonboth
flapsandtheaileronforthetotalwinglengthof214
incheswhichgivesatotaldischargeof3900cubic
feetperminute

Incontrasttotheramairpoweredventurispreaders
thecontrolleddischargewinghasanenginedrivenfan
togiveapositiveairflowThisengineandfanmust
producesufficientairvolumeandpressuretotransport
thelargevolumesofmaterialsandtodischargethem in

uniformandwideswathsAnapproximationcanbe
madeofthepowerrequiredtooperatethecontrolled
dischargewingOnthemodelforexamplethe80
mphairstreamat3900cfmisequivalenttoabout20
horsepower

Howeverfanandductlosseswouldgreatlyincrease
theactualpowerrequiredatthefanIfweassumea
25overallefficiency80horsepowerwouldbeneeded
atthefanThismustbeaddedtothepowerrequired
tomovethemassofmaterialtobetransportedand
toaccelerateittotheforwardvelocityofthemodel
Anestimateofthepowerrequiredbythemodelcan
bemadebytakingadischargerateof10poundsof
materialpersecondand60mphforwardvelocity
whichisequivalentto24horsepowerIfagainwe
assumeasystemefficiencyof25 thehorsepower
appliedattheenginewouldbe96Addingthistothe



airpowerrequiredbringstheoverallpowerneededon
themodeltoabout176horsepower

Thefullscaleaircraftisdesignedtoprovidefora
45footswath300poundsperacreapplicationrateof
drymaterialsatavelocityof100mphThisisequiva
lenttoa45poundperseconddischargeratewhichat
25efficiencywouldrequireabout120horsepower
Addingthepowerformovingtheairbringsthetotal
to140horsepowerAtpresentthefanengineonthe
prototypeaircraftispoweredbya150horsepower
engineandthemiinpropulsionengineisratedat
290horsepower

Table1Variablesconcerningaircirculationstrength
betweenmodelandairplane

Aircraft
Model

TheModelWingTestProgramTestsofthefull
scalemodelhavebeenlimitedtodrymaterialsSeveral
typesgranulargrilledandseedshavebeenused
Theircharacteristicsareasfollows

Material

NH
Frilledurea
Rice
Granules
Granules

Circulation Wing Flap AileronCoefficient
strength Velocity angle angle angle of

ft2sec mileshourdegreesdegreesdegrees lift

495 63 137 15 0 196
495 60 14 30 7 259

Poundscubicfoot 85betweenTylermesh

64

455
387
354
354

1020
812

1020
3580

Theindividualtestrunswereevaluatedbycatching
thedischargedmaterialsinplasticbasketssetonone
footintervalsperpendiculartothelineofflightThe
materialsocaughtwastransferredtosmallplastic
bagsandthesewereweighedonasensitivebalance
tomeasuretheamountofmaterialdepositedateach
stationThedataobtainedareplottedonthefigures
herewithRunsweremadeonlywhenwindvelocity
waslowandasnearlyinlinewiththeflightpathas
possibleVelocityanddirectiondataforthewindwere
notedwiththeseswathdistributioncurvesaswellas
wingandflapsettinganglesforwardvelocityandfan
dataThewingwasoperatedataheightof20feet
Atthepointofmaterialdischargeintherunaperiod
of6to10seconds apicturewastakenofamanometer
boardwherepressuredataareshownforaseventeen
spanwise25chordpressuretapsbtwelvestatic
andtotalpressuretapsonallductscfourstaticand
totalpressuretapsateachfandischargeanddone
impacttubeforforwardvelocityThesepressuretaps
indicatetheaerodynamicoperatingcharacteristicsof
thewingAlsoincludedinthephotographisapressure
gagewhichindicatesthetotalwingliftduringoper
ation

Fortestswithdrymaterialsthesupplyductswere
laidouttofeedatsixpointsejectionstationsalong
thewingspanat1471012and13feetfrom
therootEachmaterialwasdischargedfromeachpoint
twiceonceatfullspeedandonceatabout5mphThe
purposeofthelowspeedtestwastoestablishtheno

circulationdischargepatternwhilefullspeedgavethe
patternresultingfromthecombinedwingcirculation
andairdischargeactingonthematerialasitfell
groundwardThepatternobtainedfromasinglerun
withthedischargeat13feetindicatesthatat5mph
thematerialfellatabout14feetbutwhenoperated
at58mphthematerialfellat17feet

Fromtheplotsoftheindividualrunstherewas
preparedforeachmaterialacurvetoshowthecenter

FigureVTransferringdrymaterialsfrombasketsto
smallplasticbags

ofmassversusejectionstationThecurvesforthe
1020granulesshowthatthecenterofmassat5mph
shiftsconsiderablytowardthewingtipsparticularly
attheinboardstationbeingdisplacedapproximately
5feetatthe1footstationand1footatthe12foot
stationThisisbecausetheairstreamcarryingthema
terialfromthewingisdirectedoutwardinsteadof
straighttotherearThe60mphrundatashowthatthe
interactionoftheshedvortexandthedischargeair
haveseeminglypulledthematerialinwardnearthe
rootofthewingbutmoveditstronglyoutwardat
stations12and13feetThispatternislargelythesame
forprilledureaandammoniumsulphateWithricethe
5mphrunsshowoutwarddischargesimilartothatof
thelightersmallermaterialsHoweverthevorticity
effectat60mphismuchreducedincomparisonwith
theLightersmallermaterialswingcirculationthusap
pearstohavelittleeffectonricedistributionTheair
dischargehasalargecomponentofoutwarddirection
Theeffectsofthisoutwardmotioncombinedwiththe
vortexpatternbecomequitecomplexThereareseveral
factorsatworktoproducethiseffectHereitisevident
thattheactionofthevortexfieldislargelydownward
attherootgraduallychangingangletoanoutward
motionatthewingtipThusinatimedistancecon
ceptthematerialunderinfluenceatthevortexmoves
downwardmorerapidlyattherootandstrikesthe
groundsoonerwithlesslateraloroutwarddisplace
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mentthanisattainedunderairdischargeinfluence
aloneTowardthewingtipthevortexinfluenceismore
outwardandaddstotheairdischargeeffectmoving
thematerialoutwardwithlessinfluenceondownward
motion

Insummarythetruckmountedmodelwinghas
madeitpossibletoobtainsimulateddataonacomplex
aircraftapplicationsystemandhastherebyassisted
inthedesignofanewagriculturalaircraftsystem
Thetestrunshavehelpedtodefinesomeoftheaero
dynamiccharacteristicsofthemodelwinginsimulated
flightandalsotowhatextenttheboundarylayercon
troltechniquemaybeusefulforagriculturalapplica
tionsItisevidentthatfineparticlespraysanddry
materials finegranularsanddustscanbegreatly
influencedbytheshedvortexpatternoftheaircraft
Howevercoarsegranularsseedsandfertilizersare
notaffectedasmuchbytheshedvortexandrequire
significantadditionalpowertomovethemoutward
inordertoobtainwiderdistrbutionandcoverage
Itisplannedtocontinuefurtherstudiesonthe

modelaswellasconductingcertainrunsontheproto
typeaircraftwhenitbecomesavailableThenewair
craftofferspromiseforsignificantimprovementof
distributionuniformityfromaircraftapplicationsand
increaseinuseableswathwidthsaswellasapoten
tialforincreasingproductivityoftheaircraftoperator
foralltypesofchemicalapplicationsandseeding
2Intheinterestofsimplificationthebulkoftheextensivedata

gatheredduringthisworkhasbeenomittedProfessorAkes
sonhasgenerouslyofferedtomakethispreciseanddetailed
materialavailabletoreaderswhohaveneedofit

Editorsnote

DEVELOPMENTSINWILDLIFEMANAGEMENT

OFINTERESTTOMOSQUITOABATEMENT
AGENCIES

BENGLADING

DepartmenitofFishandGame
GameDepartmentBranch

WhenIwasapproachedforthispanelthey
wantedmetotalkaboutrecentdevelopmentsinwild
lifemanagementthatwouldbeofinteresttoyou
peoplehereWellallIcansayisthatIdontthink
wehaveanythingnewbutwehaveagreatdealmore
ofthesameoldstuffwhicharemorepeoplemore
priceforlandmoresubdivisionsmoreautomobiles
moreaircraftmoreinsecticidesmorethisandmore
that

Ibelievethoughthattherearesomethingsinour
fieldsomedevelopmentsinsofarasthewaypeople
arethinkingaboutwildlifethatshouldbebroughtto
yourattentionIncreasinglywearefindingthatthese
pressuresImentionareclosinginonusYoupeople
inmosquitocontrolinourinterestmanagetocross
atthepointofmarshlandsandwetlandsandofcourse
thisisoneofourverycriticalpressurepointsasitis
almostyoursolepressurepointInCaliforniawefind
thatmarshlandsdontjusthappenmarshlandsareon
purposeTheveryagencyforwhichIworktheRe
sourcesAgencyofCaliforniarecentlysetupasocalled
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wetlandstaskforceandtheideaisthatnotonlyisthe
DepartmentofFishandGameinterestedinwetlands
buteveryagencyofstategovernmentdealingwithre
sourcesisinterestedinwetlandsIthascometothe
timenowwherewecantthinkofwetlandsassome

thingthatjusthappenedVirtuallyeveryacreofwet
landsinCaliforniaisonpurposeyoumightsayeither
byvirtueofthefactthatsomeprivateindividualwants
ittobewetlandsatleastpartoftheyearorapublic
agencywantswetlandstobeapartofpubliclife

IncreasinglyanotherthingishappeninginCalifor
niaweusedtothinkthatourpressuresasfarasFish
andGamewasconcernedwerecomingprimarilyfrom
duckclubsduckhuntersandpeoplewhowantedto
spendthedayinthemarshinthefallforthesolepur
poseofbringinghomeabigbagofducksThisisnt
trueanymoreTheCaliforniaDepartmentofFishand
Gamehasgoneintoaveryintensiveplanningeffort
wehavehiredaspartoftheplanningteamanumber
ofnationalspecialistsinvariousfieldsOneofthe
specialistswehaveisthepresidentoftheNational
AudubonSocietyThisisanexcellentindicatorofwhat
iscominginourfieldWhatImleadinguptoisthat
thismarshlandisnolongerdedicatedtoducksalone
OnetimewethoughtthatintheSacramentoValley
iftherewerentenoughsprigandmallardswellto
heckwithitwewouldnteventhinkintermsofany
oldthinglikeawidgeonTheoldtimeSacramento
Valleyduckhuntercalledanythingelseexceptasprig
oramallardafunnyduckNowduckhunterstreas

ureallducksThepeopleofCaliforniaaregradually
gettingtorealizethatallwildlifeisvaluableandall
marshlandthatiscapableofsupportingwildlifeis
valuable

ThispresentstousaratheruniqueproblemItisno
problemforawildlifemanagertofigureouthowto
raiseandfostersprignoparticularproblemforawild
lifemanagertoraiseandfostermallardEachofthese
speciesofwaterfowlhasaveryprecisesimplesetof
habitatrequirementsButduckstakenasawhole
haveafairlycomplexsetofhabitatrequirementsand
ifweconsideralltheotherassociatedmarshlife
marshbirdsdowitchersavocetsandwhatnotthat
peopleinthestateorbecominginterestedinhere
againwehaveanevenmorecomplexsetupSimply
spokenhoweverthissetupiswhatnaturehasbeen
providingallalongForustoduplicateitinmodern
lifebecomesextremelydifficult
IthinkmanyofyoucanfigurewhatImleadingup

toatonetimewethoughtwehadafairlysimplepat
ternestablishedintherelationshiptoyourproblems
hereTomanypeoplemosquitoesnaturallyarenota
partofmodernlifeandallofushavetoworktogether
tohelpreducethemAtonetimeinthenottoodistant
pastwewerethinkingintermsoflateapplicationof
waterprecisewaterlevelcontrolaspossiblyalarge
partoftheanswerNowwerenotsosureAndthe
reasonwearenotsosureisthatinessencewearetry
ingtomaintainacomplicatedmarshforacomplicated
setofwildlifethathasacomplicatedsetofrequire
mentswhichnaturehasbeensupplyingallalongItis
extremelydifficultformantomodifythisbycultural
methodsthatweknowaboutwaterlevelcontrols
farmingandwhatnotTrueweregoingtocontinueto
explorethesemethodsinsofaraspossiblebutincreas



inglywehavetorememberthatwearetryingfor
societyasawholetoprovidethesemarshlandsAn
earlierspeakerwastalkingintermsoflandvaluesthe
increasingvaluesoflandasyougotomorehighly
pricedlandyougethigherdevelopmentIthinkweall
maketheassumptionthatthishighdevelopmentmeans
cleandevelopmentintermsoflevelfarmingasphalt
highbuildingsandwhatnotbutIwanttoremindyou
thatsocietyasawholefeelsthereshouldbesomeele
mentofwetlandssomeelementofmarshleftand
believememarshesintermsofmodernlifearenot
clean theyarenaturalplacesthathavetobeleft
somewhatinanaturalconditioninordertorealize

theirhighestpotentialinamodernworldItstruethat
werecontinuingtoseekwaysofmeetingourother
problemsbutthisistherealizationthatwearecoming
toNowwhatdoesthismeanintermsofwhatweare

talkingabouthereThelessonitmeanstomeisthat
wecannolongerrelyonanyonetooltogetthejob
doneWecantrelyoninsecticideswhollywecant
relyonpredatorsonlywecantrelyonsourcereduc
tiononlywehavetolookintermsofeachmarshs
needandarefinedtechniqueforthismarshWeare
dealinginlandsthatarededicatedforthispurpose
WearepayingintermsofrightnowTenyearsago
wewerepaying25000peracreforwaterfowlland
Thepricehasnowgoneupto40000orhigherper
acreToindicatetoyouthatitisntjustFishandGame
thatisinterestedinthisundertheStateParkBond
ActwhichIhopealotofyouvotedforthislasttime

BeachesandParksisbuyingmarshlandsandwet
landsnotforpeopletoshootonbutforpeopleto
useintheirordinaryrecreationinthebroadestsense
ofthisword

SothemessageIwanttoleavewithyouisthatwe
havehadgoodsuccessusingdifferentmethodsindif
ferentpartsofthestateIcanquotesomeofthemfor
yourightheretodaywesawarefinedtechniqueKen
Whitesellinagoodmarshareaamostcriticalarea
hasmanagedtouseinsecticidesbyarefinedtechnique
inawaythatasfarasweareconcernedhasntdone
anyapparentdamagetotheresourcesweretalking
aboutOscarLoppusingpredatorsandbiologicalcon
trolshasdoneasatisfactoryjobasfaraswildlifeis
concernedinhisareaPetePangburninessenceusing
asourcereductionmethodhasdoneaverygoodjob
insofarasweareconcernedSowhatImsayingisthat
nomatterwhattechniqueisusedithastobeusedas
apartofthewholeareaecologyYoumightsaywhat
wearetalkingabouthastoheconstantlyrefinedand
hastobeusedwiththefullrealizationthatthebasic
purposeofthislandandifIsteponanytoeswiththis
statementImstillgoingtomakeitagainthebasic
purposeofthelandisnotmosquitocontrolThebasic
purposeofthelandmightbecitiesmightbeagricul
turemightbeairportsmightevenbewildlifeThe
mosquitocontrolisthethingthatyoudorealizingthat
thebasicpurposeofthelandhastoremainforthe
privatelandownerandforthepeopleofthestateas
awhole

ACOLEOPTEROUSPARASITEOr
HIPPELATESEYEGNATSOF

THEFAMILYSTAPHINIDAE

LENORDDMoons

CoachellaValleyMosquitoAbatementDistrict

Investigationsintothepossibilityofbiologicalcon
trolofHippelateseyegnatsintheCoachellaValley
havebeenmadebyDrECBayandDrEFLegner
oftheUniversityofCaliforniaatRiversideSeveral
speciesofhymenopterousparasiteswerefoundin
CaliforniaPuertoRicoandJamaicaandweremass
rearedattheUniversityofCaliforniaRiversideand
attheCoachellaValleyMosquitoAbatementDistrict
Inthespringandearlysummerof1964largenumbers
werereleasedintheJenkinsdategardenatThermal
InSeptemberfieldexposuresweremadeinanattempt
todetermineifsomeoftheseparasiteswerestill
presentinthisparticulardategarden

Onepintplasticcontainerscontainingthegnatrear
ingmediadevelopedbyDrMirMullaandseeded
withHippelateseggsweresetoutinvariousplacesin
thedategardenwiththetopofthecontainerslevel
withthesurfaceofthegroundOnthefifthdaythe
containerswerebroughtbacktothelaboratoryand
ontheeleventhdaythecontentswerewashedthrough
aTylerStandardScreenandthegnatpupaewere
recoveredbyaflotationmethodExaminationunder

amicroscoperevealedthatanumberofthesepupae
hadbeenparasitizedbyastaphylinidbeetleThe
parasitizedpupaewereplacedonmoistsandina
coveredpetridishandleftthereuntiltheadults
emerged

Thefirsttwoadultstoemergewereplacedona
dampblotterinacoveredpetridishbutdiedshortly
afterwardTheremainingadultswereplacedinone
halfpintcontainerswithscreenedlidsandcontaining
gnatrearingmediaseededwithHippelateseggsand
coveredwithsandAtthesuggestionofDrLegner
crushedgnatpupaewereplacedinthecontainersas
foodfortheadultsSincethesupplyofgnatpupae
waslimitedadifferentfoodmaterialhadtobefound
Powderedeggisnowbeingusedsuccessfullyinthe
coloniesSubsequentfieldexposuresweremadeand
additionalparasiteswererecovered

Inthelaboratorytheadultsbeginovipositinginthe
sandorrearingmediaapproximatelythreedaysafter
emergenceTheeggshavebeenrecoveredbyfloating
themina45glycerineandwatersolutionamethod
suggestedbyDrJosephFoulkofUCRTheyare
ovalinshapemeasuringabout04mmlong03mm
wideand025mmthickTheyaretransparentand
thedevelopinglarvacanbeseeninsidetheeggThe
eggsbeginhatchinginaboutthreedaysThefirst
instarlarvameasuringabout1mminlengthenters
thepupabychewingasmallholeinthepuparium
Itfeedsonthedevelopinggnatuntilitiscompletely
consumedThelarvanowmeasuring3mmchewsa
largeholeinthepupariumandcrawlsoutintothe
sandwhereitpupatesinacocoonofsandabout28
mmlongand18mmwideTheadultsmeasure2mm
forthemalesand3mmforthefemalesThecomplete
lifehistoryofthisbeetlehasnotbeenworkedoutat
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thistimebutisintheprocessofbeingdone
SpecimensweresenttoDrIanMooreforidentifi

cationbuthewasunabletoidentifythespeciesAc
cordingtoDrMooreitisamemberofthesubfamily
Aleocharinaeandbelongstooneofthetribeswhich
isverypoorlyknownpossiblythetribeOxypodini

FromfieldtestsmadeintheCoachellaValleyDr
BayandDrLegnerhaveestimatedthepercentof
naturalcontrolofHippelatestobebetween95and
98 Thisbeetlebeingnativetothevalleyhasprob
ablyreacheditspeakofefficiencybutmayplayan
importantpartinthisnaturalcontrol

NOTESONLIGHTTRAPCATCHESOFCULEX

TARSALISINSALTLAKECOUNTYUTAH

JAYEGRAHAM
SouthSaltLakeCountyMosquitoAbatementDistrict

and

IVEFIEBRADLEY

UniversityofUtah

AnexaminationoftherecordsofcatchesofCulex

tarsalismosquitoestakeninNewJerseytypelighttraps
inSaltLakeCountyduringthelasttwelveyearsshows
thatcertaintrapsconsistentlytakemoremalesthan
femaleswhilethereverseistrueinsomeothertraps
Table1summarizesthecatchesofCulextarsalistaken

ineightlighttrapsduringthepasttwelveyears
TheratiosofmaletofemaleCulextarsalistakenin

trapswhichcaughtpredominantlymalesascompared
tootherswhichcaughtpredominantlyfemalesisshown
graphicallyinFigure1Thisgraphdoesnotgobeyond
1962becauseofchangesinsomelighttraplocationsin
1963TheMidvaletrapwasmovedandcaughtless
malesatthenewlocationThischangeinthepropor
tionofmalestofemaleswaspredicted

TheMidvaletraphasalwaystakenmoremalesthan
femaleswhiletheRivertontraphastakenmorefemales
thanmaleseveryyearofoperationexcept1955when
thetrapwasoperatedatadifferentlocationAstudy
wasmadeoftheMidvaleandRivertonlighttrapsites
todeterminethefactorswhichmadeonesitemore
attractivethantheothertoonesexofCulextarsalis
Thesiteswereselectedbecausethedataindicatethat

theseparticularsitesshouldshowthegreatestcontrast
inthefactorsresponsibleforthedifferenceincatches

TheRivertontrapwaslocatedinanopenareawith
novegetationotherthangrasesalfalfaandlowweeds
foradistanceofseveralhundredyardsThetrapwas
hunginacorralwhichcontainedlivestockduringthe
trappingperiodin1961and1962andpartoftheperiod
oftrapoperationinsImeLiltnotallotheryearsThe
Midvaletrapwaslocatedinanoldresidentialarea
underalargetreewithnumerousotherlargetrees
andoldshedsintheimmediatevicinityThetrapand
alargeareaarounditwasalwaysshaded

Fromtheseobservationsanhypothesiswasdevel
opedthatuponemergencethemalesofCulextarsalis
foundacoolshadedareaandremainedrelativelyclose
tothatareawhilethefemaleswererangingoveropen
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countryperhapsinsearchofabloodmealThepres
enceofsheepandcattleneartheRivertontrapin1961

Table1Culextarsalistakeninmosquitolighttrapsin
theSouthSaltLakeCountyMosquitoAbatementDis
trict19531964

RIVERTON MIDVALE MURRAY EASTMIDVALE

PercentTotal PercentTotal PercentTotal PercentTotal
Year malestrappedmalestrappedmalestrappedmalestrapped

1953 23 31 70 74 67 58

1954 30 71 66 62 45 85

1955 59 37 71 70 57 70
1956 32 22 84 87 70 103

1957 42 19 84 131 60 91

1958 48 86 60 262 49 132

1959 39 76 60 90 56 127 46 25

1960 38 74 81 113 51 35 18 11

1961 18 61 91 206 62 42 38 13

1962 15 34 91 179 52 87 45 129

1963 19 52 53 43 72 54 48 46

1964 45 116 64 94 71 90 11 46

Average36 75 59 38

HOLLADAY CREEKROAD DRAPER MEADOWBROOK

PercentTotal PercentTotal PercentTotal PercentTotal
Year malestrappedmalestrappedmalestrappedmalestrapped

1959 31 13

1960 62 13

1961 63 8

1962 83 7

1963

1964

Average56

Newtraplocation

44 25 56 50 51
61 23 100 3 52

63 27 46 13 0

93 27 59 17 38

78 69 100 1 47
71 34 77 54 46

71 65 46

inMidvaleHolladaytrapdiscontinued

88

48

8

47

70

50

and1962isthoughttoberesponsiblefortheincreased
predominanceoffemalescaughtduringthoseyears
Howeveraflockofchickenshasbeenhousednear
theMidvaletrapsince1957withouthavinganappre
ciableeffectonthesexratioofCulextarsalistaken

Thishypothesiswasthentestedagainstthedata
fromtrapslocatedatMurrayandatEastMidvaleThe
Murraytrapwasinashadedareabuttheshadingwas
lessthanthataroundtheMidvaletrapTheEastMid
valetrapwasintheopenwithmoreshadedareasclose
bythanatRivertonTheratioofmalestofemales
takenwastheratioexpectedifthehypothesiswere
correctTheMurraytrapcaughtpredominantlymale
mosquitoesbutnotasmuchsoastheMidvaletrap
TheEastMidvaletrapcaughtpredominantlyfemales
butnotsomuchsoastheRivertontrapThesefour
lighttrapsitestakerelativelylargenumbersofCulex
tarsalishavemoreconsistentpatternsofsexratiosand
thedataareconsideredmorereliablethanthatfrom
othertrapsinthedistrictbecauseofthenumberstaken

Tofurthertestthehypothesisthelighttrapsitesof
theSaltLakeCityMosquitoAbatementDistrictwere
examinedandpredictionsmadeastowhethermore
malesormorefemaleswouldbetakenateachsite

Examinationofthelighttrapdatashowedthatthepre
dictionsmadeforninelighttrapsitesweregenerally
accurate

Otherfactorsalsoinfluencetherelativenumbersof

maleandfemaleCulextarsalistakenForexample



animalsnearthetrapstendtoattractmorefemales
andthetrapswhichcaughtpredominantlyfemalesin
SouthSaltLakeCountyRivertonandEastMidvale
hadanimalslocatednearthemTheMidvaletrap
caughtpredominantlymaleseveryyearandislocated
withintenyardsofaflockofchickensCulextarsalis
feedsfrequentlyonbirdsbutmostofthemosquitoes
trappedweremalesMalesofCulextarsalisarethought
toremainnearthesiteofemergenceThisseemstobe
substantiatedbythisstudybutdoesnotexplainthe
ratiosofmalestofemalestakenintrapsinSaltLake
CountyThelighttrapsiteinEastMidvaleyieldspre
dominantlyfemalesbutisclosetomoreandlarger
CulextarsalisproducingareasthantheMidvaleand
Murraysitesdemonstratingthatthenatureofthearea
aroundthetrapsismoreimportantthantheproximity

80

70

60

50

40

30

20
1953

PERCENTAGEMALESTRAPPED 19531962

PREDOMINANTLYMALETRAPS

PREDOMINANTLYFEMALETRAPS

1954 1955 1956

6IOYEAR91lRASi

ofmosquitoproducingareasindeterminingthepro
portionofeachsextrapped

SummaryandConclusions
AstudyoflighttrapcatchesofCulextarsalisinthe

SouthSaltLakeCountyandSaltLakeCityMosquito
AbatementDistrictsshowsthatmoremalesaretaken

inheavilyshadedareasandmorefemalesarecaught
inopenareaswithoutmuchshadeThepresenceof
animalsandthenearnessofCulextarsalisproducing
areastolighttrapshassomeinfluenceonthenumbers
ofeachsextrappedbutthenatureoftheareaaround
thetrapismoreimportantindeterminingsexratios
EvaluationoflighttrapcatchesofCulextarsalisre
quiresconsiderationofthedegreeofshadeandshelter
inthevicinityofthetrapinadditiontotheother
factorscommonlyconsidered

1957 1958 1959

Figure1PercentagesofmaleCulextarsalistakenin
lighttraps195362

1960

0IQYEARAVER

1961 1962
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INTRODUCTION

WDONALDMURRAY

DeltaMosquitoAbatementDistrict

Someofthedistrictsinthesouthernpartof
theSanJoaquinValleyhavebeenleadingthe
worldininsecticideresistancespecificallylarvalre
sistancetothevariousinsecticidesusedAsearlyas
1948theDeltadistricthaddifficultykillingAedes
nigromaculislarvaewithDDTTestsrunbyDrRich
ardBohartfromUCDavisdemonstratedclearlythat
thelarvaewereresistanttoDDTNeighboringdistricts
alsohadthisproblemIn1948severaldistrictsshifted

totoxaphenewhichlasteduntil1951whenitinturn
becameuselessandin1952webeganusingphosphate
insecticidesIn1952weusedalittleethylparathion
thenbeganusingarelatedmaterialEPNThesephos
phatesworkedalongtimebutabout1958or1959our
neighbortheKingsdistrictfoundresistancetoethyl
parathionThatdistrictshiftedtomethylparathion
andtheDeltadistrictwasforcedtomakethisshift
in1960

In1methylparathionwasnolongeruniversally
effectiveTheKingsTulareandDeltadistrictsall
facedthissituationtogetherandBaytexcameinto
generalorexclusiveusewithinthenextyearorso

Mosquitodistrictsfrequentlysuspecttheyhavea
resistanceproblembeforesuchresistancehasbeen
scientificallyprovenWemaysprayoncethenagain
thenextdayyetthelarvaecontinuetoswimThisis
indicativeoftroubleHoweverotherthingsmight
havecontributedthesprayfromtheplanemayhave
skiddedoffaninversionlayerortheinsecticidemay
havesettledouttoosooninthewaterorheavyvege
tationmaypreventanadequatequantityofsprayfrom
reachingthewateretcThereforewedoneedthe
supportofthefieldandlaboratorytests

MrsPatGilleshasbeenmakingstudiesofmos
quitoresistanceinthesouthernpartoftheCentral
ValleyfromMercedsouthShehasbeenworkingin
theBureauofVectorControlundertheguidanceof
LawrenceLewallensince1959Herdlyssometimesare
longfrequentlysheisoutinthefield50milesfrom
Fresnoby6amandofcourseshemustrunthrough
thetestsinthelaboratoryafterherreturn

DonWomeldorfasisPatGilliesisagraduateof
FresnoStateCollegeHebeganworkingwiththe
BureauofVectorControlintheareaofficeinFresno
thenin1963movedtotheSacramentoofficeDonwill
reviewtheremainderoftheCentralValleyfrom
Turlocknorth

FOURTHSESSION

TUESDAYJANUARY26130PM

PANELMOSQUITORESISTANCE
ANDITSIMPLICATIONS

LESTERRBRUMBAUGHPresiding

CURRENTSTATUSANDFUTUREPROSPECTS

OFORGANOPHOSPHORUSRESISTANCE
INCALIFORNIAPASTUREMOSUITOES

ABSTRACT

PATRICIAAGILLIESANDDONJWOMELDORF
CalifornaStrteDepartmentofPublicHealth

BureauofVectorControl

Surveillanceoforganophosphorusinsecticideresist
anceinAedessppwascontinuedduring1964Are
sistancethresholdwasesttblishedforeachchemical

bydeterminingtheLCoffieldpopulationsthatcon
sistentlycausedcontroldifficultiesundernormaloper
ationalconditionsAtthepresentresistancethresholds
havebeenestablishedonlyforAedesnigromaculis
LudlowotherAedesspphaveapparentlynotyet

developeddefiniteorganophosphorusresistanceThe
LClevelforeachunknownpopulationwascompared
withtheresistancethresholdtoshowwhetherthe

larvaeweresusceptibleorresistantandalsotopredict
whetherornotacontrolfailuremightbeencountered
inthefuture

PopulationsofAnigromaculiswithLCosexceeding
themalathionresistancethresholdwerefoundinthe
PineGroveandConsolidatedMosquitoAbatement
DistrictsResistancehaskeenknownforsometime

fromtheNorthernSanJoaquinCountyKingsTulare
andDeltaMosquitoAbatementDistrictsResistance
toparathioninAnigromaculiswasnewlydemon
stratedinportionsoftheButteCountyMosquito
AbatementDistrictIthadkeenfoundintheSutter

YubaEastSideTurlockandFresnoMosquitoAbate
mentDistrictsduring1963andhasbeenwidespread
forseveralyearsintheKingsTulareDeltaandKern
MosquitoAbatementDistrictsAsinglesuspectedA
melanimonDyarparathionfailurewasreportedfrom
theTularaMosquitoAbatementDistrictin1961It
hasnotbeenpossibletofindresistantAmelanimonin

thatreasincethennorhasresistanceinthisspecies
beenconfirmedelsewhere

PopulationsofAnigromaculiswithLCabovethe
resistancethresholdtomethylparathionwerefoundin
apastuecomplexlyinginboththeButteCountyand
SutterYubaMosquitoAbatementDistrictsTheKings
TulareandDeltaMosquitoAbatementDistrictshave
forseveralyearsbeenunabletousemethylparathion
inalargeareainvolvingthethreedistrictsCollections
ofAnigromaculiswithfenthionLCdeterminedto
beabovetheresistancethresholdweremadeinthe

KingsTulareandDeltaMosquitoAbatementDis
trictsduring1964
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Ingeneralthedevelopmentofparathionresistance
inapasturehasbeenfollowedinturnbymethylpar
athionandfenthionfailurewhentheinsecticideswere

usedinthatorderlcanbeanticipatedthatthiswill
continuetooccurinthefutureItcanalsobeexpected
thatresistancetoachemicalwillincreaseinanydis
trictnowexperiencingproblemswithitAdditionally
levelstovariouschemicalswerefoundinseveraldis

trictstobeapproachingresistancethresholdsinlocal
izedareasMalathionmayfailintheLosMolinos
MosquitoAbatementDistrictthereareindicationsof
impendingparathionproblemsintheTehamaCounty
CorningColusaSacramentoCountyYoloCountySan
JoaquinandMercedCountyMosquitoAbatement
Districtsmethylparathionfailuremaysoonoccurin
theEastSideandTurlockMosquitoAbatementDis
trictsandfenthionmaynotcontinuetogivesatisfac
torycontrolinaNorthernSanJoaquinCountyMos
quitoAbatementDistrictpasture

Itisplannedtocontinuetheorganophosphorusin
secticideresistancesurveillanceprogramincooperation
withthecontrolagenciesTheworkwillbeexpanded
toincludenewchemicalsastheybecomeavailablefor
districtusetogiveadditionalemphasistospeciesand
areasnotyetadequatelyinvestigatedandtostudythe
ecologicalfactorsrelatingtoresistance

DrMurrayThesetwopresentationsrepresentthe
fieldstudiesFormuchofthebackgroundtoourre
sistanceproblemsweturntoourUniversityForthis
afternoonDrMetcalfwhowasintroducedtoyou
yesterdaymorningwillanalyzethebackgroundand
indicatewhatthefuturemayholdforus
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RESISTANCEIMPLICATIONS

ROBERTLMETCALF

UniversityofCaliforniaatRiverside

Iwouldliketotalkaboutresistanceimplications
PerhapsIcanserveasyourconscienceinwhatseems
tobeaverycompellingmattertoallentomologists
Ibeganstudyingresistancebackin1947andhave
workedwithitmoreorlesscontinuouslyeversince

Havingspentmyrecentprofessionallifeconsidering
insectresistanceIdontthinkImquiteasalarmed
aboutitasalotofotherpeopleseemtobeIseeitas
acontinuingfacetoftheevolutionoflivingthings
whichisalwaysgoingtobewithusinonedegreeor
moreForalongtimewehavehadattheUniversity
ofCaliforniaatRiversideaprogramoftestingnew
pesticideswhichincludessimultaneousevaluation
againstsusceptibleandresistantstrainsUptothe
presenttherehavealwaysbeensomechemicalswhich
areeffectiveagainstthesesocalledresistantstrains
Thushavinghadaccessthroughourstudiesparticu
larlytheWHOprogramofinsecticidedevelopment
whichisaimedexclusivelyatresistantpestsofim
portanceinvectorcontrolIhavethegreatestconfi
denceintheworldwidechemicalindustrytoproduce
compoundswhichwillenableustocontrolresistant
species

Ananalogytoourproblemisseeninthedrugindus
tryforwhomresistancebymicroorganismsisavery
realproblemHereagainthroughthewondersof
chemistryithasalwaysbeenpossibletomakesome
modificationinthestructureofadrugandtodaythere
areliterallyhundredsofderivativeswhicharebeing
usedinmedicineRecentlyyourecallwhatatriumph
itwaswhenpenicillinwassynthesizedandreconsti
tutedintovariouschemicalswhichprovedeffective
againstthenormallypenicillinresistantstrainsof
StaphylococciStreptococcietcThechemicalindus
tryisabletodoexactlythesamethingfortheento
mologistorforanyoneelsewhointendstousechemi
calstocontrolpestsItisuptoustotakeadvantage
ofthiscapacityofmodernscience

RecentlyIattendedaNationalResearchCouncil
SymposiumoninsecticidesIdontthinktherewasa
singlepersonamongthefortywhoattendedwhowasnt
convincedthatpesticideswouldcontinuetobethe
methodofreliancefortheemergencycontrolofpests
asfarastheforeseeablefutureisconcernedIthink

wemustmaketheassumptionthatwheneverpests
exceedthenormalbiologicalfluctuationtheireco
logicalenvironmentgenerallypermitsorwhenpeople
objecteventothesesmalllevelswewillhavetorely
onpesticidesasaprimaryemergencymethodofcon
trolIfweagreethatthisassumptioniscorrectwe
mustfindbetterwaystoutilizethepesticideswenow
haveandwemustinequallystrongmeasureinsure
thefuturedevelopmentofnewerandbetterpesticides

DrMullaandIrecentlypublishedinMosquito
Newsapaperinwhichwesurveyedalargegroupof
newchemicalsthatwereveryeffectiveformosquito
controlSomeofthesearefarsuperiortoanythingin
usetodayTheyareallnewchemicalsnotyetregis
teredTheyhaveamarvelousefficacyofperformance
againstbothsusceptibleandresistantmosquitoesand
somearefarsaferforthehumanuserortheanimal

whichmaybeaccidentallyexposedthananythingnow
available

Thisbringsustothecruxoftheproblemwithnew
chemicalshowdowegetthemintopracticaluseTo
dothisitisnecessaryeithertofindawaythroughthe
useofpublicagenciesandpublicfundstoacquirethe
datawhichareneededfortheregistrationandproof
ofsafetyofthesecompoundsortoconvincethemanu
facturerthatthereisasufficientlylargematerialbenefit
tohimtodothisonhisownAthirdthingwhichis
probablyancillarytotheseisthatweshouldfinda
simplermethodtoregisterandtolicensethesenew
chemicalsIbelievethatanyfederalstateorlocal
agencywhichreliesonchemicalsforthecontrolof
pestsisgoingtohavetotaketheleadershipinthe
registrationandlicensingofthechemicalsitwishes
touse

InexaminingtheresistanceproblemfurtherIwould
liketourgethatwelookforthesilverliningWeshould
lookforthebenefitswhichmightcomefromsolving
theproblemInthecaseofmosquitoabatementdis
trictsyouexpectaneverincreasingstandardoffree
domfromvexatiousmosquitoesButmorethanthis
thereisthechallengeoftheproblemitselfMostofus
havesataroundandwrungourhandsaboutresistance
insteadofbeinggladthatitwasthereIthasbeentoo
easyinthepastbecausewhenmaterialslikeDDT



becameavailablein1946itseemedlikeitwasgoing
tobeacinchtocontrolpestsofalldescriptionsPos
siblyeveryonelooksbackathoweasyitwasinthe
earlydaysandassumesthatwastheruleandwhat
happensnowistheexceptionButperhapsitisnt
thisway

ThereisaverypositivebenefithereReferringagain
tomyanalogyofmedicineyoucantwalkoutonthe
streetandaskthenearestpasserbytotreatyoufora
seriousdiseaseSimilarlyapersoninamosquitoabate
mentdistrictorotherpubliccontrolagencyisnot
likelytobesupplantedbythenearestmanthatwants
ajobItisahighlytechnicalskilledprofessionItis
goingtodemandthebestintelligencethatcanbe
developedalongwithsupportfromtheBureauof
VectorControltheUniversityandothersThisisper
hapsoneofthefinestthingsaboutititwilldomore
forthegoodofappliedbiologyoreconomicentomolo
gyorwhateveryoumaywishtocallyourcontrol
programthanalmostanyotherthingthathashap
penedItcertainlyelevatestheprofessionIthasbe
comesomethingwhichrequiresagreatdealofskill

Thisissomethingthemedicalprofessionhasdone
sosuccessfullyWecangobacktothetimewhena
medicaldegreewaslittlemorethanalicensetolance
boilsProbablythefirstventureinmosquitocontrol
whenamanranaroundandpouredkeroseneonwater
wasataboutthesamelevelofintellectualachieve

mentThisisnolongerthecaseandwealloughtto
begladaboutit

LookingatpesticidesthemselvesIwouldrather
refertothetoleranceoftheinsectratherthanthe
resistanceItisobviousthatdifferentkindsofin

sectsvarygreatlyintoleranceSomekindsareintrin
sicallylesssusceptiblethanothersDDTwouldnever
havebeendevelopedasaninsecticideifithadbeen
screenedagainsttheGermancockroachwhichitwont
killoragainstvariousspeciesofgrasshoppersagainst
whichitiscompletelyineffectiveItdidhappentobe
screenedagainstmosquitoesbecauseitcamealongat
atimewhenweneededsomethingforthecontrolof
wartimemosquitoesandliceIfwelookformaterials
whichcontrolinsectsortowhichinsectsaresuscep
tibleinsteadofcontinuingtoworryabouttheones
thatdontworkIbelievewewillbeinamuchbetter
frameofmindtoattacktheproblem

Thisisprettyelementarybutinanypopulationof
insectsthathaseverbeenstudiedtherearealways
somethataremoreresistantortoleranttoanyofthe
pesticidesthanothersItwasfoundinAfricaforex
amplewithAnophelesgambiaethatover6ofthe
individualsinalargewildpopulationunexposedto
dieldrinwerecompletelyresistantorlackedsuscepti
bilitytothismaterialItisobviousthatitwouldtake
onlyasimpleselectionoveragenerationortwoto
reversecompletelythepercentagessothatwewould
bedealingwithapreponderanceofindividualswhich
werenotsusceptible

Culexfatiganspipiensorquinquefasciatushasbeen
naturallyDDTresistanteversincethefirststudies
DDThasneverbeeneffectiveincontrollingitIdidnt
seepeoplewringingtheirhandsaboutittheyinvesti
gateduntiltheyfoundsomeotherthingsthatdidwork
Slightmodificationsinsomeofthecompoundsavail
ablehavealreadybeenshowntodowondersinmak

ingthemeffectiveagainstpestswhichhavebecome
resistanttotheactivityoftheparentchemicalAgood
exampleisdeuteroDDTasimplemodificationin
whichanatomofdeuteriumwhichhasanatomic
numberof2hasbeensubstitutedforthehydrogen
betweenthetworingsoftheDDTmoleculeThishas
beenshowntobeextremelyeffectiveagainstAedes
aegyptiwhicharequiteresistanttoDDTItappears
itwillbedevelopedcommerciallyandusedinthe
Aedesaegyptieradicationprograminoursouthern
states

ThemoleculeofDDTwithanorthochloratomisan

evenmoresensationalproductThisbyallthetests
thatweandothershavemadeisfully effective against
awholerangeofDDTresistantfliesandmosquitoes
Thisisasimplechemicalmodificationwhichcouldbe
cheaplyandeasilyproducedandcertainlycouldbe
broughtintocommercialproductionifanyonebelieved
itworthwhile

Therearemanyotherthingsthatcanbeexplored
Recentworkwhichhasbeendonewithsynergistshas
shownthatresistancefarfrombeingamysticaland
magicalprocessisreallyaverysimplethingsome
thingthathappenstouswheneverweeatmanyof
thethousandsofchemicalsinplantsoranimalswhich
arenotparticularlyusefulinhumannutritionWe
detoxifymanyofthesechemicalswhichotherwise
mightbeharmfulThisisexactlywhatresistance
changesinmosquitoesdoInresistantorganismsthe
processesofdetoxificationhaveincreasedorheight
enedsometimesnotverymuchperhapsonlyPAor
2foldoverthenormalForeverycaseofresistance
thatIknowofsynergistshavebeendevelopedwhich
virtuallyrestorewhenusedwiththetoxicantthelevel
ofsusceptibilitytowhatitwasinthefirstplace

Thesynergistsactbyinterferingwithorinhibiting
theactionofthedetoxificationsystemWehavenot
beguntoexplorewhatcanbedonebytheuseof
simplesynergisticmaterialsintermsofpracticaluse
inpestcontrolForexampleEPNwithmalathionhas
asynergisticactionandtherearewonderfulsynergists
forthecarbamates

Workersinmosquitocontrolareparticularlyfortu
nateinanotherareaonethathasinterestedmefora
longtimeTheyvirtuallycontrolwhatgoesonina
largeareaintermsofinsectpopulationsItseemsto
methatwehavebeenremissinnotusingthisoppor
tunitytostudythebasicaspectsofappliedecology
Youareinapositiontostartexploringmanyofthe
thingsthathavebeendiscussedtheoreticallythe
effectofalternatetreatmentofpesticidestheuseof
combinationsofdifferentpesticideswithdifferent
modesofactionIthasbeentheorizedforexample
frombacteriologicworkthatresistancecannotpos
siblydevelopwhenthreepesticideswithdifferent
modesofactionareusedincombinationIdontknow

ofanydefinitiveexperimentsonthisininsectsbut
knowingwhatIdoaboutinsectsIwouldntpredict
thatdevelopmentofresistancecouldbeprevented
Butitwouldcertainlybeaninterestingexperimentto
tryYoucoulddoitquitesensiblyandsimplywhile
youarejustdoingyourjob

FinallyIcometotheintellectualchallengeofre
sistancewhichitseemstomeisoneofthemostim
portantthingsofallWecannotoverestimatetheinnate
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capacityoforganismstogothroughevolutionvery
rapidlyunderseverelyrestrictingconditionsThiscon
frontseveryonewhoisinterestedincontrollingpopu
lationswhethertheyaremicroorganismsmosquitoes
lemmingsfishoranyotherlivingthingsTheresist
anceproblemthereforerankswiththeproblemof
tryingtomakeapplicationofwhatweknowabout
theDNAcodefortheimprovementofhumangenetics
ortheproblemoftryingtodosomethingaboutthe
worldspopulationexplosionortheriddleofthener
voussystemandmemory

Resistanceapparentlycanbedevelopedtoagreat
manythingsPeoplespeakaboutmicrobialcontrol
orthecontrolwithvirusesWeknownowthatthe

myxomatosisviruswhichwasusedsosuccessfullyin
Australiatocontrolrabbitshaslostagreatdealofits
effectivenessbecausetherabbitstrainshaverapidly
developedresistancetoitThisiswhatonewould
expectThisisanagentthatprobablyproducedabout
99mortalityintherabbitpopulationwhenitwas
firstusedTheonesthatsurvivedarecertainlythose
thathadsomeinnatebiologicalcapacitytowithstand
thetoxicprocessofthevirus

Resistancehasbeenshowninsomecasestobiologi
calcontrolbyotherinsectpestsResistancehasbeen
developedtotheactionofherbicidesThisseemsre
markablewhenyoustoptothinkaboutitbutplants
havethissameabilityperhapsinalittleslowerdegree
thanmosquitoes

ThereforeIthinkwehavetofacethebasicproblem
wearedealingwithacapacityoforganismsto
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changeandwewillcontinuetobedealingwithitas
longasweareinmosquitocontrolworkWeshould
taketheoptimisticviewpointthatthemorewelearn
aboutmosquitoecologyandtheeffectofpressureof
outsidecircumstancesthebetterwewillbeequipped
tohandletheseproblems
IwillclosebysayingIthinkyouarereallylucky

youhaveanextremelyinterestingproblemtowork
onItisoneofthemostchallengingbiologicalprob
lemsoftheageAnythingthatyoudothathelpsto
solveitwillnotoilyhelpthepeoplebutwillmake
youfamousItsalotbetterthantryingtocontrolair
pollutionintheLosAngelesbasinortheCommunists
inVietNam

MrBrumbaughThankstoallPatshowedusthat
wehadaproblemDonWomeldorfshowedwherethe
problemwasBobgaveusthesolutiontotheproblem
andDonMurrayputtheproblemtogetherIfyou
studyhistoryyoucanseewhatishappeningweare
goingtohavethisresistanceproblemwithuswemust
faceitwemustuseenoughintelligencetostartimag
iningtostartplanningwemustgetbehindtheUni
versitytogivethemtheresourcestoenablethemto
giveusanswerswemustalsogetbehindtheBureau
ofVectorControloftheStateDepartmentofPublic
Healthtoenablethemtogiveusmorehelpinthe
fieldsandweasmanagersandtrusteesmustbeable
tosolvetheprobleminthecheapestandeasiestway
sothatwecangiveourgeneralpublicthebestpossible
protectioninpublichealth



MrCompianoFarmdrainageisoneofthemost
importantandprofitablepracticesofconservation
farmingandthemosteconomicalmeansofreducing
oreliminatingmosquitosourcesOnhundredsof
farmsandonthousandsofacresoffertilelandcrop
landstoowetforprofitablefarmingcanbymeansof
drainagebemadetoproducehalftodoubleasmuch
astheyarenowproducing

Muchprogresshasbeenmadeinfarmdrainagein
thepastyearsForexamplenewequipmentandhigh
poweredmachineryhavebeendevelopedInsome
countiesordinanceshavebeenestablishedsothatour
naturaldrainagechannelswillnotbedestroyedby
meansoflandlevelingorsoilconservationMosquito
abatementdistrictshavealsoplayedamajorpartin
farmdrainageDistrictsthenshouldbewellinformed
onthesubjectoffarmdrainageinordertopresent
theproblemadequatelytothefarmer

FirstIwouldliketostatethatpersonnelwhoare
employedassourcereductionspecialistsshouldhave
ageneralknowledgeofthebionomicsofmosquitoes
Thisisextremelyimportantbecausethismayaffect
thetypeofdrainageyoumayproposeAlsoyouwill
beabletoanswerquestionsaskedbyfarmersregarding
mosquitoesThisinmanycasesopensthedoortothe
problemAnotherimportantfactorisaknowledgeof
agricultureincludingcropssoilswaterirrigation
watermanagementtopographyandengineeringWith
outthisknowledgeyourapproachwouldbeawaste
ofyourtimeandthefarmerstaxdollar

PlanningaDrainageSystemOnlyconditionsin
yourownareacandeterminethekindofdrainageyou
needandthemethodofdoingtheworkWhatisgood
inoneplacemaynotbegoodinanotherYoursoil
thegroundslopethecropsyouraiseandthevalueof
landmustallbeconsideredNeighboringfarmsmust
alsobeconsideredAnadequatedrainagesystemoften
involvesanumberoffarmssometimesawholewater
shedInsuchcasesitisbettertoplanonadistrict
basisratherthanfarmbyfarmBeforeplanninga
drainagesystemyouneedadetailedmapofthearea
involvedPastcostsformosquitocontrolofthatarea
shouldbecomputedandwhethertheareacanproduce
enoughtomakeitworthwhiletoinstalladrainage
systembecausedrainageisexpensive

Thenextstepyouneedtoconsiderisaproperout
letthatishowthedrainagewaterwillbedrained
andwhereitwillbedischargedManydrainshave
failedbecauseofpooroutletsPlansforsuccessful
drainageincludeplansforcontrollingerosiononland
onditchesandspoilbanksandoutletsOutletsshould
beapprovedbyfloodcontrolagenciesreclamation
boardsandyourlocalhealthdistricts

FIFTHSESSION

TUESDAYJANUARY26300PM

SOURCEREDUCTIONCONSIDERATIONS

FREDACOMPIANOModerator
SanJoaqunMosquitoAbatementDistrict

Somesimpledrainscanbelocatedbyinspections
andifthereisamplefallyoucandetermineawork
ablegradewithhandlevelsButengineeringinstru
mentsandtechniquesshouldbeusedinlargeareas
Itisveryimportantthatamapbemadeshowing
boundariesoftheareaElevationsshouldbeestab
lishedonagridsystemataminimumof200to300
footcoordinatesThisincludesexistingdrainsall
swalesandwatercoursesknollsridgesandelevations
ofpossibleoutletsthatmayexist

Whensurveydatahasbeencompiledthedrainage
systemcanbelaidoutreadilyonatopographicalmap
gradesandsizesofthedrainsarethendetermined
andcostestimated

Thisinformationregardingdrainageinlargeareas
ofcourseisperhapsoversimplifiedManyotherfactors
suchasapprovalfromboundarycommissionsflood
controlreclamationboardsandcountyboardsofsu
pervisorsmustbetakenintoconsideration

Drainageonindividualfarmsinsomecasescanbe
accomplishedbyinstallationssuchasreturnflowsys
temsBetterwatermanagementmaybemostpractical
insomesituationsandifdrainsarelocatedadjacent
toanaturaldrainagesystemoutletscouldbeusedby
pumpsorgravityflowsButbyandlargethissituation
isnotpersistentthroughouttheentireareaDrainage
principlesthereforeshouldbeappliedtotheoverall
arearatherthanoneortwosegmentsoftheproblem

Insummarydrainageshouldbeacooperativeven
turewithotheragenciessuchasdepartmentsofpublic
worksfloodcontrolagenciesandlocalandstatehealth
departmentsMosquitoabatementdistrictshowever
holdauniquepositioninfarmlanddrainageSurplus
waterfromirrigatedlandsaresmallinrelationfor
exampletofloodcontrolhighwaydrainageandsani
tationInmosquitocontrolgeneraleconomicsare
ofalesserhardshipFlowsaresmallerandareusually
consistentthroughoutmostoftheyearObviously
thenmanydrainageproblemsmaybereadilysolved
throughsoundfieldapproachesbasicengineering
principlesandprimarilythedevelopmentofgood
publicrelationsthroughoutthedistrict

WEEDICIDING

RAYMCCART

EastSideMosquitoAbatementDistrict

Inthelastfewyearswehavesetuparegularpro
gramonweedicidingUnderthisweweedicidebarn
drainschickendrainsandhogdrainsfreeofcharge
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Ifthisalsoincludesafielddrainwechargeonehalf
thecostofthematerialForfielddrainswechargefor
thematerialusedWedonotchargeforthelaborWe
spraycityandcannerysewerpondschargingforthe
materialsused

WehaveafourwheeldriveScoutwitha100gallon
beansprayerriggedupwithaboomandhandspray
ersWehiretwomenduringthesummertodothe
spraying

Ourstandardsprayduringthesummeristhree
poundsofAminoTriazolefivepoundsofDalaponand
sixouncesofX77per100gallonsofwatersprayedto
wetThecostisalittleover1000per100gallonsof
mixtureWehavehadverygoodresultswiththisspray
Wekeeprecordsoftheamountofmaterialusedand
thefeetsprayedoneachplaceWefindthattheweeds
shouldbesprayedbeforetheyreachsixinchesin
heightandsprayedasecondtimein10daysThis
shouldberepeatedduringthesummerIttakesabout
fourorfivesprayingsduringthesummerforgood
control

Animprovementdistrictisagoodexampleofhow
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weworkwithorganizationsTheRalstonDistricthas
about1100acresand16400feetofdrainditchesWe
maintainedtheseditchesin1964for30600worthof
materials

Thisyearwearegoingintoaprogramofsterilizing
mostoftheplaceswehavesprayedThereareanum
berofgoodsterilantsbutweareusingAtrazineWe
areusingitattherateof20poundsperacrethefirst
yearand10poundsperacrethesecondWefoundlast
yearthatAtrazinegaveusacompletekillofweedsin
thespringbutthattheweedscamebackatthewaters
edgeinsewerpondsandinthebottomofditchesWe
expecttospraytheseduringthesummer

ThecostofsprayingwithAtrazinefiguring10feet
ofbanksprayedisabout001perlinearfootThisis
cutinhalfthesecondyearandcouldbelessovera
periodofyears

Wealsofoundthatagoodcontrolofthecattailsis
fourpoundsofAminoTriazoleandsixouncesofX77

in100gallonsofwaterTheyshouldbesprayedtowet
duringthelatterpartofSeptember



JDWillisThebusinessmeetingoftheCalifornia
MosquitoControlAssociationwillcometoorderOur
rollcallshowsthatthirtyfourcorporatemembersare
presentfourteenareabsent
Iwillnowaskforapprovalofthe1965budgetas

presentedattheDecember41964meetingofthe
BoardofDirectors

ItwasmovedbyGCMcFarlandsecondedbyLR
Brumbaughanddulycarriedthatthebudgetas
mailedbeapproved

AUDITREPORT

MFREEDOMMEEKER
CERTIFIEDPUBLICACCOUTANT

ChestnutandGStreets
ExeterCalifornia
January71965

BoardofDirectors

CaliforniaMosquitoControlAssociationInc
1737WestHoustonAvenue
VisaliaCalifornia

Gentlemen

AttheinvitationofyourSecretaryTreasurerwe
submitthefollowingrecommendationsregardingthe
handlingoftherevenuesandexpensesoftheannual
conferenceinyourbudgetsandotherrecords

1Inconnectionwithyourtransferringofsustaining
membersduesandproceedingspublicationexpenses
andrevenuestoconferenceaccounting whichwe

highlyapprovewerecommendthatyouestablishan
entirelyseparatebudgetfortheconferenceInprepar
ingeachbudgetanunappropriatedreservecanbe
determinedbycombiningthesurplusavailableatthe
endoftheyearasnearasitcanbecalculatedat
budgettimewiththetotalexpectedrevenuesand
deductingthetotalbudgetedexpendituresWithout
thisdeterminationyoucaninadvertentlybudgetmore
expendituresthanyourrevenueandsurpluscombined
Thiscouldleadtoanunintendeduseoftaxpayers
fundsfortheconferenceorviceversaSeecomments
intheAuditReportIwillbehappytoexplainthis
furthertoyourSecretaryTreasurerifnecessary

2Werecommendobtaininginthesamesizeif
possiblejournalsheetswhichhavetwomoremoney
columnssothatreceiptsandpaymentsforadminis
trationandconferencecanbeenteredandtotaled
separatelyCorrespondingseparationintheledgeris
alsoadvisableThisdoesnotrequireanyduplication
ofbankaccountcheckbookorreceiptbooknorany

TUESDAYJANUARY261965300PM
ANNUALBUSINESSMEETING

PresidingJDWILLIsPresident

NoteAcompleterecordingoftheminuteshasbeen
duplicatedanddistributedtoallmembersoftheCali
forniaMosquitoControlAssociationFollowingisa
summaryofactionstaken

additionalworkotherthantotalingtwomorecolumns
Ifthereisanyotherwaywecanhelppleaselet

usknow
MFreedomMeeker
CertifiedPublicAccountant

Sincerely

MFREEDOMMEEKER
CERTIFIEDPUBLICACCOUTANT

ChestnutandGStreets
ExeterCalifornia
January71965

BoardofDirectors

CaliforniaMosquitoControlAssociationInc
1737WestHoustonAvenue

VisaliaCalifornia

Gentlemen

WehaveexaminedthebalancesheetoftheCalifor
niaMosquitoControlAssociationIncasofDecember
311964andtherelatedstatementofsurplusforthe
yearthenendedOurexaminationwasmadeinac
cordancewithgenerallyacceptedauditingstandards
andaccordinglyincludedsuchtestsoftheaccounting
recordsandsuchotherauditingproceduresaswe
considerednecessaryinthecircumstances

Ourreportincludesthefollowingfinancialstate
ments

ExhibitABalanceSheetDecember311964
ExhibitBStatementofSurplusYearEndedDe

cember311964
Schedule1ScheduleofExpenditureswithBudget

ComparisonYearEndedDecember311964

BUDGETPROCEDURESANDRESULTS

Yourauditorapplaudstheeffortsmanifestinthe
minutesandinthe1965budgettomoreclearlydis
tinguishbetweenfundsreceivedforandapplied to

conferenceactivitiesandfundsreceivedforandap
pliedtoadministrationThiscaneasilybedone inthe

budgetandotherrecordswithoutanotherbank ac

countWeareseparatelypresentingrecommendations
Reclassifyingtheduesofsustainingmembersandthe
expenseandrevenuerelatedtopublishingtheconfer
enceproceedingsintoconferenceaccountingisanap
propriatestepIncidentallysincethefirstaccounting
segregationasofJanuary11961therehasalways
beenanavailablesurplusofconferencefundsThere
foreitisouropinionthatduringthattimenotax

71



prViersfundscouldbeconsideredtohavebeenused
forhospitalitypurposesattheconferences

Inthepresentauditwehavecontributedtothe
accountingseprationbyallocatingthesavingsinter
estseenoeofExhibitBandbyallocatingtheun
appropriatedreserveStepsforpreventingarecurrence
ofthenegativeunappropriatedreserveareincluded
inourseparaterecommendations
Admnistrtionrevenueswere51501morethan

thebudgetestimateof476800andconference
revenueswere84200morethanthebudgetestimate
of242509Expenditurebudgetcomparisonsare
shownonSchedule1Althoughtwoadministration
accorrtswereoverexpendedtherewerebalancesin
otieradministrationaccountswhichcouldhavebeen

transferredSimilarlytheunappropriatedreservewas
greeterthantheoverexpenditureforconference
actVties

TheSecretaryreports787salablepublicationson
handat100each

OPINION

Inouropiniontheaccompanyingbalancesheetand
statementofsurpluspresentfairlythefinancialposition
oftheCaliforniaMosquitoControlAssociationIncat
December311964andtheresultsofitsoperationfor
theyearthenendedinconformitywithgenerallyac
ceptedgovernmentalaccountingprinciplesappliedon
abasisconsistentwiththatoftheprecedingyear

Respectfullysubmitted
MFreedomMeeker
CertifiedPublicAccountant
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STATEMENTOFSURPLUS

YearEndedDecember311964

EXHIBITB

BALANCESHEET

December311964

EXHIBITA

ASSETS

PettyCash 4369

CaihinSecurityFirstNationalBank
Vislia

CommercialAccount 30558

SavingsAccount 400000

FixedAssets Note1 17301

TotalAssets 452228

LIABILITIESANDSURPLUS

SalesTaxPayable 652

DeferredRevenues1965Surplus Note2 53500

SurplusinvestedinFixedAssets 17301

AvailableSurplusExhibitB
ForAdministration 159150
Forconferenceactivities 221625 380775

TotalLiabilitiesandSurplus 452228

Note1Thefixedassetsconsistofataperecorderpurchased
in1961Thecostofafilingcabinetpurchasedseveral
yearsagoisnotknowntothepresentSecretary

Nfo2500isfor1965administrationand53000for1965
conferenceactivities

Estimate

Budget

BalanceAvailableJanuary11964
AddRevenues

CorporateMemberContracts 390000
AssociateMemberDues 4800

SustainingMemberDues 45000

SaleofPublications 25000

MiscellrneousNote1 12000

31stConferenceRegistrations 82500

31stConferenceExhibits 30000

31stConferenceGeneral 130000

TotalRevenues 719300

TotalAvailable

DeductExpendituresSchedule1

BalanceAvailableDecember311964

DerivedFrom

Activities Activities

General Conference

164326 208595

401200
5400

57500

43410

11491

519001

683327
524177

159150

8800

109000
72500

145700

336000

544595
322970

221625

Note116000ofthemiscellaneousrevenueswasinterestonthe400000insavingsSinceabout5560ofthesavingsrepresents
conferencefundsthatpercentoftheinterestisallocatedtoconferencerevenueNosuchallocationwasmadein1963
althoughabout6750wouldhavepertainedtoconferencefunds



Classifications

REPORTOFCOMMITTEES

ReportswerepresentedbyallcommitteesSpecific
actionsweretakenasfollows

ResearchCommitteeGFSmithChairmanThe
followingresolutionwasmovedbyGFSmithsec
ondedbySFCookanddulycarried
RESOLUIION

WhereastheCaliforniaMosquitoControlAssociation
haslongrecognizedtheneedforincreasedresearchin
mosquitocontroltechnologyandhasstatedthisneed
onmanyoccasionsand

Whereasthisneediscontinuingtobecomeevermore
urgentduetothecontinuingdevelopmentofresistant
strainsofmosquitoestoinsecticidesinuseandincreas
ingrestrictionsontheuseoftheseinsecticidesand

WhereastheUniversityofCaliforniaisinresponse
tothisneedproposingtoincreaseitsprogramonmos
quitoresearchasoutlinedinitsProposedExpanded
ProgramoftheUniversityofCaliforniafortheControl
ofMosquitoesAffectingtheHealthandWellbeingof
Manand

WhereastheJointCommitteeoftheStateDepart
mentofPublicHealthandtheUniversityofCalifornia
onResearchonArthropodsofPublicHealthImpor
tancehasendorsedandgivenitssupporttothispro
posal

NowThereforeBeItResolvedthattheCalifornia
MosquitoControlAssociationinconferenceassembled
doesfindthattheaforementionedprogramisawell

ScheduleofExpenditureswithBudgetComparison
YearEndedDecember311964

SCHEDULE1

Budget
As

Amended

Actual

Expendi
tures

Under

Expended
Administration

Advertising 10800 10800 0

Communications 30000 61030 31030
OfficeofSecretary 120000 82823 37177

OfficeSupplies 15000 10832 4168

ProceedingsPublication 300000 247880 52120

CommitteeExpenses 120000 72020 47980
Auditor 10000 10000 0

FidelityBond 0 0 0

TravelExpenses 50000 23161 26839

Contingencies 0 5631 5631
TotalAdministration 655800 524177 131623

ConferenceGeneralExpense 240000 322970 82970

Reserves

UnappropriatedReserveAdmin 14674 0 14674
UnappropriatedReserveConference 211095 0 211095

TotalReserves 196421 0 196421

TotalBudgetandExpenditures 1092221 847147 245074

balancedprogramthepursuanceofwhichwouldbeof
greatvaluetothemosquitocontrolagenciesofthis
stateandmoststronglyurgesthatthisprogrambe
adoptedformallybytheUniversityofCaliforniaand
thatallactionsnecessarytoputthisprogramintoeffect
beimplementedasamatterofurgencytothecon
tinuedsuccessofmosquitocontroloperationinthe
StateofCalifornia

ResolutionsCommitteeFourteenresolutionswere
presentedafterwhichitwasmovedbyJWBristow
dulysecondedandpissedthattheseresolutionsbe
adoptedandappropriatelyimplemented

HonoraryMembershipPresentationsJWBristow
trusteeofSoutheastMosquitoAbatementDistrist
movedsecondedbyMrsFlorenceSampsontrustee
ofAntelopeValleyMosquitoAbatementDistrictand
dulycarriedthatHonoraryMembershipbeawarded
toAlphHKirchenformertrusteeoftheBalonaCreek
MosquitoAbatementDistrict

MiguelBerdonatrusteeofEastsideMosquitoAbate
mentDistrictmovedsecondedbyJWLaneman
agerofNorthwestMosquitoAbatementDistrictand
dulycarriedthatHonoraryMembershipbeawarded
posthumouslytoRoyLHolmesformertrusteeof
theEastsideMosquitoAbatementDistrict

ContractualPaymentRatefor1965Itwasmoved
byBTWhitworthmanagerofMosquitoAbatement
DistrictNo1secondedbyTGRaleymanagerof
ConsolidatedMosquitoAbatementDistrictthatthe
contractualpaymentscontinueasin1964Themotion
wasunderstoodtobearecommendationtotheBoard
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ofDirectorsItwasdefeatedbyavoteof14yesand
15novotes

NominationsTheNominatingCommitteepresented
thefollowingslateofofficersfor1965

President WilliamLRusconi
Presidentelect OscarVLopp
VicePresident StephenMSilveira
PastPresident JDWillis
SecretaryTreasurer WDonaldMurray

TheTrusteesreportedthenominationasTrustee
RepresentativeofCarlWMuller

ItwasmovedbyECRobinsonsecondedbyJW
Laneandunanimouslycarriedthatthesenominees
beelectedtotheirrespectiveoffices

RegionalRepresentativeswereselectedasfollows
Sacramento KennethGWhitsell
Coastal DeanHEcke

NoSanJoaquinValley RobertHPeters

SoSanJoaquinValleyGustafFAugustson
SouthernCalifornia JackHKimball

OtherBusinessJHBrawleymovedsecondedby
LRBrumbaughanddulycarriedthattheincoming
PresidentandBoardofDirectorsberequestedtofor
malizetheTrusteeAdvisoryCommitteeinaccordwith
Article4Section2Item2oftheBylawsandtoin
cludetheirnamesontheCMCAletterhead

JWBristowmovedsecondedbyHRGreenfield
anddulycarriedthatthePresidentberequestedto
appointacommitteeoftenmembersfiveofwhich
shallbethefivetrusteerepresentativesofthefive
regionsofthisAssociationandtheotherfivetobe
selectedbythePresidenttoconsideranamendment
orrevisionoftheBylaws

JDWillisThisAssociationrepresentsalargema
jorityoftheagenciesinvolvedinmosquitocontrolin
CaliforniaOnlybybeingaunifiedgroupstanding
togetherwillweheabletosurvivethechangesin
moderngovernmentandtoremainindependentlocal
districtsaswearetoday

Wearelivinginadynamicandchangingsociety
MosquitocontrolandtheCMCAareanimportant
partofthissocietyandaresubjecttothesameforces
forchangeAnyorganizationinordertocontinueto
servethepurposeforwhichitwasorganizedmust
alwaysbereadytoadjusttothesechangesHowever
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PRESIDENTSMESSAGE

changesimplyforthesakeofchangeisnotalways
profitableSeriousandconsideratethoughtshouldbe
givenbeforesuggestionsareacceptedwhichaffect
thebasicstructureoftheorganization

Thoseofuswhoaremanagersandothertechnical
peopleinvolvedinmosquitocontroldonotalways
agreeAndinthisrespectitwillnodoubtbeim
possibleforthegoverningboardsofalldistrictsto
agreeThemembersofthisAssociationarefromall
areasoftheStateofCaliforniaandthereisagreat
variationintheirbeliefsandtheirwaysofoperating
theirrespectivedistrictsThereareagreatmanysmall
districtswithasmallnumberonthegoverningboard
manytimesonlyfivemembersandtherearesome
ofthelargerdistrictsthathavetwentyorevenmore
membersontheirboardInsomecasesboardmembers
arepaidforattendingmeetingsandreceivefundsfor
conferencesandothermeetingsthattheydesireto
attendTherearestillsomeofthedistrictswherethe
boardmembersdonotdesiretobepaidforattending
meetingsanddonothavethetimeordonotdesire
toattendconferencesThesearealllocaldistrictpoli
ciesandtheyareallbasicallyrightsincethisistheir
prerogativeButinthinkingofchangesinourAsso
ciationthosewhofinallyhavetheresponsibilityfor
changesmustcertainlyconsiderallofthesedifferences
andifthisAssociationistoremainastrongassocia
tionwemusthaveunifiedmosquitocontrolatall
levelsInthefinalanalysistheymustbeabletounder
standifandwhenchangesaredesirable

Thetrusteesofmosquitoabatementdistrictshave
becomemoreactiveintheaffairsoftheAssociation

Iamsurethattheystillrealizetheneedformanagers
andothertechnicalpeopletooperatetheirdistricts
andinsomecasestheywillrealizeforthefirsttime
thevalueofthesetechnicalpeoplehandlingtheaffairs
ofasuccessfulmosquitoabatementdistrict

In1964yoursecretaryandIaspresidenthave
continuallytriedtokeepcorporatemembersawareof
theproblemswithwhichwearefacedBythistime
allofourcorporatemembersshouldrealizeourprob
lemsandshouldbeinapositionwheretheycangive
positivehelptoourBoardofDirectorswheneverthis
mightbeneeded
IwouldliketothankallthemembersoftheCMCA

forhavinggivenmetheopportunitytobepresident
oftheAssociationIthascertainlymademerealize
thevalueofanassociationsuchastheCaliforniaMos

quitoControlAssociation



ABRIEFREVIEWOF

MOSQUITOANDVECTORCONTROL
ACTIVITIESINTHEPACIFICNORTHWEST1964

GAINESWEDDY

AgriculturalResearchService
USDepartmentofAgriculture

Mostofthemoreimportantmosquitoandvector
controlactivitiesinOregonWashingtonIdahoand
Canadaduring1964weresummarizedatthe4thAn
nualMeetingoftheNorthwestMosquitoandVector
ControlAssociationNMVCAmeetingsatRichland
WashingtonNovember1718Abstractsofthetalks
andpaperspresentedatthosemeetingswillappear
intheproceedingsAbriefreviewispresentedbelow
ofsomeofthemosquitoandvectorcontrolactivities
andofafewofthepapersgivenduringthemeetings
atRichland

Oregon Oneofthefirstandmoreimportantactiv
itiesinOregonduring1964wastheannualVector
ControlShortCourseheldattheMarionCountyMos
quitoControlDistrictatSalemonMarch31April1
Thepurposeofthecoursewastofurnishinformation
aboutorinstructionsconcerningtheuseofnewand
currentlyrecommendedinsecticidesequipmentand
methodsofapplicationaswellasinformationabout
othermattersconcernedwiththecontrolofmos
quitoesDuringthesessionseveralindividualsex
pressedtheopinionthattheuseinmosquitocontrol
ofallchlorinatedhydrocarboninsecticidesexcept
perhapsDDTshouldbeeitherabandonedorgreatly
restricted

FurtherinformationonactivitiesinOregonduring
1964wasgivenattheNMVCAmeetingsmentioned
aboveParticipantsfromtheUSDepartmentofAgri
cultureEntomologyResearchDivisionatCorvallis
includedLFLewisCMGjullinandmyself

ThedataMrLewispresentedonfieldtestswith
mosquitolarvicidesindicatedthatAmericanCyana
mid521600000tetramethyl00thiodippheny
IenephosphorothioateorAbateisoutstandingIt
wasequalorperhapsslightlysuperiortofenthion
BaytexMrGjullinreportedonDivisionactivities

conductedincooperationwiththeBureauofVector
ControlatFresnoCaliforniaThesetestsinvolved
applyinglowvolumeairplanespraysasmosquito
larvicidesHeindicatedthatthedatawouldbepub
lishedatalaterdateinMOSQUITONEWSIsum
marizedthedatapertainingtotheinsecticidesused
formosquitocontrolduring1963Thesedatarepre
sentedacompilationofresultsfrommaterialsusedas
larvicidesadulticidesandasprehatchtreatmentsThe
datawerebasedonreportsreceivedfrom15districts
orcommunitiesAfewreportsofminorimportance
hadtobedeletedbecauseoflackofinformation

SIXTHSESSION

WEDNESDAYJANUARY27900AM

CDONALDGRANTPresiding

DDTrepresentedapproximately80percentofthe
totalmaterialsusedAlsoofthetotaltheCityof
Portlandusedapproximately38percentMostofthe
insecticideswereappliedasspraysagainstlarvae
Thematerialsandamountsusedareasfollows

Actualpounds
Material oftoxicantused

DDT
Parathion
FenthionBaytex
Malathion
NaledDibrom
Heptachlor
CarbarylSevin
Lindanel
Lethane
Diazinon
Dieldrin
Chlordane
Pyrethrins

34392
4112
1737
1848

184
155
150
111

12
7
5
4
1

Total 42518

llncludesBHC

2Californiaused331370poundsforsameperiod
TotalforUnitedStates23Statesfor1981equaled2286210

poundsoftoxicants

AugeAndersonofEugenereadapaperentitled
SomeSpecialProblemsoftheLaneCountyMosquito
ControlServiceOneoftheimportantproblemsthere
concernedthespreadofAedesnigrornaculisLud
intheWillametteValleyHestatedEradicationof
thismosquitoisofprimeimportanceinthatcontin
uedexpansionofthespecieswouldbeaseriousthreat
tothedevelopmentofLaneCountyHepresented
somefavorabledataonusingthemosquitofishGam
busiaformosquitocontrolinlogpondsandstated
that01lbperacreoffenthionwasnotharmfulto
thefish

Newmosquitoandvectorcontroldistrictsinopera
tionduringtheyearincludedoneatKlamathFalls
KlamathCountywithLesterHannaasthemanager
andanotheratStHelensColumbiaCountywith
JessupJohnsenasthemanagerTheoperationsofthe
KlamathDistrictwerediscussedbyMrHannaina
paperpresentedattheNMVCAmeetingsAnother
DistrictwasestablishedatOregonCityClackamas
CountybutwillnotbeinoperationuntilaboutJuly1
1965TheDistrictislookingforamanager

AccordingtoapersonalcommunicationfromLa
VerneMillerStateMosquitoandVectorControlSu
pervisortherewere43programscarriedoninOregon
during1964includingthoseoftheorganizedDistricts
intheState

Washington Althoughseveralinterestingandim
portantpapersconcernedwithmosquitoandvector
controlintheStateweregivenattheNMVCAmeet
ingsatRichlandonlytwowillbementionedhere
FredBlissManagerAdamsCountyMosquitoCon
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trolDistrictreviewedthehistoryandpastachieve
mentsofmosquitocontrolintheColumbiaBasinand
thecurrentmosquitocontrolactivitiesandneedsfor
futureexpansionoforganizedmosquitocontrolinthat
areaHispaperwasentitledVectorControlinEast
ernWashingtonAReviewofMosquitoControlinthe
ColumbiaBasinAccordingtoBlisstherearefive
organizeddistrictsinthebasinbutonlythreeofthese
wereactiveduring1964Inalettertomehestated
Thetaxesleviedforrnosquitocontrolintheareanext
yearwillbenearlydoubletheamountleviedin1964
Theareacoveredbymosquitocontrolprogramsisin
creasingsubstantiallyeachyearandtheultimategoal
ofprovidingmosquitocontroltotheentire500000
acresofirrigatedlandwithintheirrigationproject
couldbeattainedwithintenyears

AccordingtoRoyMyklebustAdvisorySanitarian
StateEnvironmentalSanitationSectionbypersonal
communicationtherearealsothreeotheractivelyop
eratingcommunitiesoneortwoothersbeingorgan
izedandnumerouscitiesintheStatethatpractice
somemosquitoandvectorcontrol

DrRobertHarwoodgaveapaperonResearchon
MosquitoesatWashingtonStateUniversityAnab
stractofthepaperisconsideredofsufficientinterest
torepeatherePrimaryresearchinterestcenters
aroundphotoperiodicresponsesusingthemosquitoes
CulextarsalisandAnophelesfreeborniInCtarsalis
shortdailyphotoperiodhasbeendemonstratedtoaug
mentlowtemperatureintheaccumulationofunsat
uratedprimarilypahnitoleicandoleicfattyacidsof
adultfemalesTheseunsaturatesnodoubtaidcold
survival

Asharptransitioninphotoperiodresponsecritical
photoperiodasdeterminedbyfatbodydevelopment
canbeseeninAfreeborniUsingthesecriteriaa
Washingtonstrain47Nlathasacriticalphoto
periodof1112hoursaCaliforniastrain37Nlat
hasacriticalphotoperiodof910hoursThistwohour
differenceundoubtedlyrelatestonormalseasonaloc
currenceoflowtemperaturesattheselatitudes

Dailydevelopmentalandbehavioralrhythmsde
pendentonlightanddarkcuesareseeninCtarsalis
butarelessobviousinAfreeborniIntheformer
emergenceoffemalesoccurspredominantlyinthe
84hourperiodbeforeterminationofthedarkphase
Ovipositionofthismosquitooccursimmediatelyafter
changesinlightprobablyareflectionofconcurrent
generalflightactivity

Thebasisofvertebratehostselectionisunderstudy
usingspeciallydesignedolfactometerSuchvariables
astemperaturecarbondioxideandvolatilefactors
willbeinvestigated

Idaho Therearenoactivelyoperatingmosquito
andvectorcontroldistrictsintheStateThework
beingcarriedonandthevariousproblemsintheState
werereviewedattheNMVCAmeetingsbyRobert
OlsenChiefVectorControlSectionStateDepart
mentofHealthinapaperentitledACriticalLook
atVectorControlinIdahoAccordingtoOlsenthe
mainproblemsinvolvingdomesticrodentsmosquit
oesticksanddomesticfliesarenotreceivingproper
attentionHestatedOnemosquitodistricthasbeen
formedbutnomoneyhasbeenleviedforoperation
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Attemptstoestablishtwootherdistrictshavefailed
Someadultmosquitocontrolhasbeenattemptedby
variouscommunitiesinthepast

Canada Researchandvectorcontrolproblemsin
CanadawerereviewedbyLColinCurtisatthe
NorthwestMosquitoandVectorControlAssociation
meetingsinapaperRecentResearchinCanada
Hediscussedbothlaboratoryandfieldworkbeing
carriedonatKamloopsLethbridgeandVancouver
Ofparticularinterestwastheresearchbeingcon
ductedonthetaxonomyandbiologyofblackflies
hostpreferencesofmosquitoesandstudiesonbasic
factorsofattractionandrepellencyinAedesaegypti
L

StatusofInsecticideResistance Theresistanceof

CulextarsalisCoqtoDDTinOregonreportedby
Eddyetal1958JEconEntomol51568was
apparentlythefirstcaseofmosquitoresistancere
portedinthenorthwesternstatesNogreatspreadof
resistancehasoccurredinOregonsincethenwhich
hasprobablybeendueinparttochangesininsecti
cideuseSomeslightresistancetoDDTdieldrinand
heptachlorhasalsobeenfoundinCulexpipiensand
CpeusbutnotinotherspeciesSeveralreportshave
beenreceivedonresistanceofCtarsalistomalathion
butsofarasisknowntherehasbeennoconfirmed
mosquitoresistancetoanyoftheorganophosphates
ResistanceintheNorthwestisthereforeapparently
confinedtoOregonandislimitedtotheresistanceof
Culexspeciestothechlorinatedhydrocarboninsecti
cides

REPORTFROMARIZONA

HENRYGREENE

ArizonaStateDepartmentofPublicHealth
SolidWasteDisposalandVectorControlSection

MembersoftheCaliforniaMosquitoControlAsso
ciationfriendsanddistinguishedguests

Itcertainlywasapleasuretobeinvitedtothismeet
ingbyMrPetersespeciallysinceIampersonally
benefitingfromtheexcellentpaperswhicharebeing
presentedandIalsoappreciatetheopportunitythat
hasbeenaffordedtodiscussspecificproblemsand
controlmeasuresthatareofmutualinterestinthisfield

Ithasbeenofgreatinteresttodiscusswhatappears
tobesimilarvectorconditionswithmembersofthis
associationandyouhavenumerousachievementsthat
havebeenaccomplishedinsomeoftheCaliforniaMos
quitoAbatementDistrictsWeinArizonawouldlike
toemulatethatshouldwebefortunateenoughto
obtainneededadditionaltechnicalpersonnelequip
mentandmaterials

Itishopedthatthroughthisconferencewewillbe
abletoestablishnewworkingassociationsandrela
tionshipswhereintherewillbeanopportunitytoex
changetechnicaldataandimproveprogrammingto
thebenefitofthesouthwesternstates

InanyeventweinArizonaareactuallyinaneophyte
stageofdevelopingatotalstateprogramandthrough
ourlimitedinformationcompiledandevaluatedcur



rentlywehaveageneralideaofwhattheproblem
isandthetypeofprogramneeded

Programsinthepasthavebeendictatedbylocal
needsandemergenciesandmustbesubsequentlycon
sideredbasicallyascontroloperationsonlyhowever
throughouttheseemergencieswehumblydemon
stratedthatconsiderablecontrolcouldbeobtained
withminimumeffortequipmentmaterialsetc

Vectorcontrolhasonlyinthelastyearorsobegun
toreachaproperperspectiveinrelationshiptototal
environmentalhealththroughoutthestateandnot
untilthisyearwasitrecognizedtotheextentthata
newsectionwasestablishedcomparabletotheold
divisionratingbeforetherecentArizonaStateDepart
mentofHealthreorganization

Intheinterimaneducationapproachwasattempted
whereinmapswerepreparedtoshowthedistribution
oftheprincipalmosquitovectorsprincipallyarthro
podborneencephalitisvectorsthroughoutthestate
andtheirrelationshiptoreportedhumanandhorse
casesandgeographicallytheirrelationshiptotheviral
activitiesofchickensentinelflocksplacedthroughout
thestate

Duringtheinceptionofthisfactfindingstagea
seminarwasconductedjointlywiththeCommunicable
DiseasesCentertotrainpersonnelfromhealthdepart
mentsthroughoutthestateinbasicidentificationin
secticideformulationsandcontrolmeasuresThis
togetherwithholdinglocalworkshopshasenabled
ustoobtainamorecompletesamplingofprevalent
speciesthroughoutthestatewhichinturnhasguided
ourlimitedcontroloperationsmorespecifically

Aboutthistimewebeganaseriesofcommunity
communicablediseasedemonstrationprogramsof
whichinsectandvectorcontrolwasoneofthemain

targetsincommunityenvironmentalhealthandit
enabledusnotonlytofurthereducateandtrainlocal
personnelbutitpresentedanopportunitytobring
aboutanalllevelechelonofparticipationneededfor
totaloperationsKeymunicipalitiesandlayofficials
therebywouldhaveabetterunderstandingoftheir
individualproblemsandcontrolneeds

Numerouscommunitiesthroughoutthestatepar
ticipatedinthisprogramandithasaffordedanucleus
ineachofthespecificgeographicareaswhereinwe
hopetobuildfromthisnucleusanopportunityto
furthertheseareasactivities

During1964therewereseveralcasesofencephalitis
reportedinthestatesuspectedtobearthropodborne
thatcausedmuchconcernandatapproximatelythe
sametimeArizonabelieveitornothadinsomeareas
veryheavyrainsthatresultedinseveralsectionsofthe
statereceivingfloodwatersDensepopulationsofflood
watermosquitoesdevelopedparticularlyAedesvex
ansAedesdorsalisandPsorophora conf together
withamarkedincreaseinCulextarsalisandCulex
quinquefasciatusspecies

Asaresultoftheseconditionstwosectionswere
declaredasdisasterareasandajointeffortwasmade
towardsprotectionofthehealthofthepeopleofthese
communitiesandtoreducevectorbornediseasehaz
ardsEquipmentwaspurchasedthroughthegovernors
emergencyfundtogetherwithinsecticidesandwith
variousgovernmentagenciesparticipatingextensive
controlmeasureswereexercisedOtherareasinthe

statethathadreceivedconsiderablerainandspecifical
lythosewherethesentinalflockviralactivitieshad
beenhighweregivenassistance

Insecticidesusedweresetuponarevolvingreplace
mentbasiswithcitiesandcountiestoenableastock
pileofmaterialstobeavailableforotherareasas
neededExtensivenewspaperpublicitywasaccorded
theseoperationsintwentyoddmunicipalitiesandthis
wefeelwasinstrumentalinseveralhealthdepartments
purchasingnewequipmentandmaterialswithothers
includingthisintheir1965budgetThiswillindeed
reducelocaldemandforuseoftheequipmentfrom
thestatelevelInsomeinstancesthisisajointcity
countyeffortwhereinthetransportationisfurnished
bythecityandequipmentfurnishedbythecounty
Wefeelthatthisillwinddidsotospeakblowsome
goodinthatmanyoftheareasforthefirsttimerealized
thenecessityforagoodcontrolprogram

InArizonaunfortunatelywedonothavethelegal
authoritybystatestatutetoauthorizetheestablish
mentofmosquitoabatementdistrictshoweverwe
maybeabletobenefitinthebackwashofsomesani
tarydistrictsinasmallwayinsometypeofinsect
andvectorcontroloperationsItishopedthatthisyear
ourprogramobjectivesfor1965willincludesomeof
thefollowing

1Surveyandobtainmoreextensiveentomological
datathroughoutthestatetodeterminedensitiesof
specificvectorandinsectspeciesofpublichealth
significance

2Prepareareavectormapsfliesmosquitoesetc
tobeusedasprogramguidesandcontrolevaluations

3Integratevectorcontrolprogramwithsolidwaste
disposalsewagedisposalandwatermanagementand
pollutioncontrolincommunityhealthactivities
4Proposemoreextensiveeffortstobeexercised

towardstheeliminationofvectorbreedingsitesand
media

5Promotethroughlocalhealthdepartmentsthe
eliminationofimproperlyimpoundedwateranden
couragewaterdrainageprogramstoeliminatemos
quitobreedingsites

6Aidintheplanningofvectorcontrolprograms
withlocalhealthofficialstoincludestatewidesurvey
speciescollectionandidentificationtobeusedasa
guideindeterminingneedsanddegreeofcontrolto
beexercised

7Givetechnicalassistanceintypeofinsecticides
tobeusedandmethodsofsafeapplication

8Givedirectserviceincontroloperationsand
properhandlingofequipmentinsecticidesetcto
helpsupplementinadequatelocalinsecticideequip
mentandtechnicalpersonnel

9Usestateownedfoggingandlarvicidingequip
mentasneededtoaidincontrolofinsectsandvectors
withmaterialsbeingfurnishedlocally

10Usestateequipmentandpersonnelinpostflood
anddisasterareasforemergencymosquitoandfly
controlactivities

11Throughdemonstrationswithequipmentprep
arationofpesticideformulationsandapplications
newspaperreleasesconferenceswithlocalcivicand
governmentgroupseducateandtrainkeylocalper
sonnelinenvironmentalpreventivemeasuresandalso
safetypracticestobeexercisedininsectcontrol
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12Workwithbiologyinstructorsofselectedhigh
schoolsinestablishingspecialprojectswithadvanced
biologystudentsinuseofmicroscopeidentification
andcollectionofinsectsandvectorcontrol

13Conductlocalseminarsforpublichealthand
otherpersonneltoincludebiologicalfamiliarization
speciesidentificationtechniquesbasicchemicalcon
trolandvectorbornediseaseepidemiology

Perhapswearebeingtoooptimisticinourprogram
objectivesforitisfeltthatforthefirsttimewehave
madeabreakthroughandwearehopingtodemon
stratethecontinuingneedespeciallyformosquito
controloperationsthroughoutthewholestate

REPORTFROMNEVADA

ROBERTNICHOLS

NevadaStateDepartmentofAgriculture

ClarkCountyMosquitocontrolinClarkCounty
byagovernmentalagencywasstartedin1956The
initialworkwasbyClarkCountyonbreedingareas
outsideofmunicipalboundaries

In1959thecitiesofLasVegasNorthLasVegas
andBoulderCityinitiatedaprogramformosquito
controlinsidethemunicipalboundariesTechnical
adviceandcontrolprogramcoordinationisthrough
theClarkCountyDepartmentofAgriculture

Controlworkhasconsistedoflarvicidetreatment

ofaccessiblebreedingterrainandadulticidetreat
mentofresidentialareas

WiththeassistanceoftheUSHealthServiceClark
CountyDepartmentofHealthandotherspecialserv
icessurveystodeterminespeciesdistributionbreed
ingsitesetchavebeenmadeatvariousintervals
since1955Lighttrapsurveysforpopulationdistribu
tionareconductedannually

Thesurveyshaveshowntheneedforasingleagency
coordinatedprogramhoweverduetothenatureof
thetaxbasetheformationofaLasVegasValleyMos
quitoAbatementDistricthasnotbeenfeasibleUnder
considerationatthepresenttimeistheformationofa
singleagencycontrolprogramsupportedbyCounty
andMunicipaljurisdictions

ChurchillCountyIn1964therewasagreatstimu
lationofpublicinferestinmosquitocontrolandfor
mationofanabatementdistrictApublicmeeting
waswellattendedandapprovedthecirculationof
petitionforformtionofanabatementdistrictThese
petitionsarenowbeingcirculated

TheCountyCommissionersCityofFallonand
FallonNavyAirStathavecxpressedtheirinterest
andwillingnesstocooperate

LyonCountyTheMascnValleyMosquitoAbate
mentDistrictwasformedabcut1958Theiroperations
todatehaveconsistedofadulticidingthecityofYer
ingtonanddoingalittlelarvicidesprayinginditches
andpondsontheoutskirtsoftownTheirmaximum
budgethasbeenaout3000peryearandthiscannot
beincreasedatpresent

DuringwetyearstheDistrictsoperationswerevery
ineffectiveandtherewasconsiderablepublicdissatis
faction
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TheDistricthadoperatedwithoutaplanormuch
expertknowledgeofmosquitocontrolLastyearthey
securedtheservicesofTomMulhernTechnicalCon
sultantBureauofVectorControlFresnoCalifornia

MrMulhernspenttwodayssurveyingtheDistrict
andpreparedaplanofactionHefoundthatmostof
themosquitoesaretheirrigationwatertypewitha
fewCulexinsomeareasHesuggestedthatmoreem
phasisbeplacedonpreventionandlessonadult
control

TheDistrictdirectorsareverywellpleasedwith
hisreportandexpecttotakeactiononasmuchofit
aspossiblethisyearAmajoreffortwillbemadeto
educatefarmersinwaystheycancutdownmosquito
populationsbybetterirrigationmethodsMoreem
phasiswillbeplacedonlarvicidetreatmentoftem
porarypondsinsteadofrelyingonadulticidingofthe
town

WashoeCountyTheDivisionofEnvironmental
SanitationoftheDistrictHealthDepartmentwasin
structedtoformamosquitocontrolprogramin
WashoeCountyRenoandSparksinOctoberof1964

Theareahasbeensurveyedonnumerousoccasions
bytheUnitedStatesPublicHealthServiceandper
sonnelfromtheStateofNevadaTheresultsofthese
surveysandadditionalinvestigativeworkhavebeen
translatedintoanoperableprogramwhichwillabate
mosquitoflyandrodentpopulationsintheCounty

InthecontrolprogramtheentireCityofSparks
theentireCityofRenoandapproximately6000acres
ofWashoeCountyeastoftheSparksRenocitylimits
intheTruckeeMeadowsareawillbeinvolvedThe
programwillbefinancedbythepoliticalsubdivisions
involvedratherthanthroughanassessmentdistrict

Thereisprogrammedextensiveuseofaerialspray
ingusinghelicoptersforthemainwetlandspraying
operationsMobiletruckunitswillbeusedforthe
remainderoftheoperations

Theprogramwillemploytwopermanentfulltime
employeesanduptofourtemporaryseasonalspray
operators

Therearenumerouspublicandprivateagenciesand
groupsconcernedwiththeirrigationanddrainage
programsintheareawhohavemateriallyaidedin
theformationoftheprogram

THECURRENTSTATUSOF

ORGANIZEDMOSQUITOCONTROLINTEXAS

DONWMlcxs

DepartmentofPreventiveMedicineandPublicHealth
TheUniversityofTexasMedicalBranchGalveston

AscomparedwithstatessuchasCaliforniaNew
JerseyFloridaandUtahTexasisacomparativenew
comertoorganizedmosquitocontrolItwasnotuntil
1949thatlegalrecognitionwasgiventothefactthat
mosquitoesposeathreattothehealthandwellbeing
ofthecitizensofthisstateThe51stTexasStateLeg
islatureprovidedforthecreationregulationandfi
nancingofmosquitocontroldistrictsUnfortunately
thisenablinglegislationappliedtoonlythosecounties
whichborderontheGulfofMexicoandthereisno



doubtthatthislimitationhashinderedinasignificant
waythegrowthanddevelopmentoforganizedmos
quitocontrolRecentlyafterseveralyearsofeffort
bytheTexasMosquitoControlAssociationanamend
mentwasobtainedwhichpermitsanycountyinthe
statetoestablishamosquitocontroldistrict

ThefirstsuchdistrictinTexaswassetupinJeffer
sonCountyin1950followedafewyearslaterby
GalvestonCountyInterestinmosquitocontrolatthe
countylevelhadbythenincreasedtothepointwhere
representativesofBrazoriaChambersGalveston
OrangeandJeffersonCountiesmetin1955andorgan
izedtheGulfCoastMosquitoControlAssociation
ShortlythereafterdistrictswereestablishedbyOrange
andBrazoriaCountiesAboutthistimeitbecameob
viousthatthenameofthestateassociationwasin
conflictwithitsproposedscopeandobjectivesAc
cordinglyatits1961annualmeetingtheGulfCoast
MosquitoControlAssociationchangeditsnameto
TexasMosquitoControlAssociationThisactionpro
videdanimportantstimulustofurtherassociation
growth

Asidefromthematterofcontrollingencephalitis
vectorsinbothepidemicandendemicareasofthe
statebyfarthemostimportantmosquitocontrol
problemfacingtheorganizeddistrictsofTexasis
controlofthesaltmarshmosquitoAedessollicitans
whosefarrangingmigrationsfromthevastupper
marshareasofallcoastalcountieshavesignificantly
impededthegrowthanddevelopmentofthisarea
AedestaeniorhynchusCulexfatigansandcertain
otherspeciesalsoprovideconsiderablediscomfortand
annoyanceBycomparisonthecontrolofthesespecies
isclearlysecondaryrequiringmuchlessattention

Sincetheinceptionofmosquitocontrolinthese
countiesprincipalreliancehasbeenplacedupon
adulticidingmeasureswhichareaimedfirstandfore
mostatthesaltmarshspeciesLarvalcontrolhasbeen
andcontinuestobeconfinedlargelytoCulexspecies
inpopulatedareasAlthoughthissituationleavesmuch
tobedesireditisdictatedbylessthanadequate
budgetsinmostofthemosquitocontroldistricts

AdultMosquitoControlOnlyafewyearsago
thefoircountieswithveararoundcontrolprograms
usedBHCdustappliedbypowerdustersforadult
mosquitocontrolinbothurbanandruralareasThis
insecticideprovedtobeeffectiveforseveralyears
thencontrolfailuresoccurredalmostsimultaneously
inGalvestonandBrazoriaCountiesDDTwassub
stitutedandwaseffectivefortwoseasonsafterwhich
bothAsollicitansandCfatiganswereshowntohave
asubstantiallevelofresistancetoBHCandDDT

ThemosquitocontrolagenciesinJeffersonand
OrangeCountiescontinuetouseBHCTheOrange
CountydistricthasrelieduponBHCdust5percent
gammaisomerastheonlychemicalcontrolagent
usedinitsadulticidingprograminbothresidential
andmarshareasThebarrierstriptechniquewith
thedustappliedbyaircraftisemployedinthelatter
situationInspiteofthefactthattestsconductedin
AugustandSeptemberof1963indicatedsomere
sistancebyadultmosquitoestoBHCandthatin
Augustof1964testswithlarvaeconfirmedthesere
sultsmosquitocontrolwithBHCisreportedtobe
satisfactory

Adulticidingoperationswithgroundequipmentin
JeffersonCountyemployBHCdustattherateof01
poundofgammaisomerperacreinallareasnotsuit
ableforairsprayingTherateofapplicationisad
justedupwardsasthetemperaturefallsbelow70F
Suchdosageratesarereportedtobeineffectiveat
temperaturesbetweenapproximately6065FHigh
humidityhasbeenfoundtoenhanceoperationsAfter
severalyearsofuseofbothfogginganddusting oper
ationstheformermethodwasdiscardedInsecticidal
dustingwasfoundtobelessexpensiveandtoprovide
bettercoverageDustersoftheJeffersonCountyDis
trictarenowoperatedatspeedsupto15milesper
hour

ThisdistrictappliesbothmalathionandDibrom as

aqueousemulsionsbyairattherateofonequartof
liquidcontaining01025poundsofmalathionand
002501poundsofDibromperacrerespectively
withaswathwidthofonehundredfeetMalathionis
generallyusedinareaswithsensitivewildlifeThe
onlyinsecticideresistanceofanysignificanceis re

portedtoinvolveCulexfatiganswhichdoesnotinter
ferewithcontrolsincealarvicidaloilisused

FollowingthedevelopmentofresistancetoBHC
DDTorbothbyAsollicitansCfatigansandCsal
inariusinGalvestonandBrazoriaCountiesmalathion
wassubstitutedforalladulticidingoperationsMala
thioninfueloilisfoggedinresidentialareasapplied
asfivepercentdustinthemoreperipheral orrural

situationsandasawaterbasedsprayinmarshareas
Itcontinuestobeeffectiveandhastheadditionalad
vantageoflowmammaliantoxicityandshortresidual
lifewhenappliedattherateof0103poundsoftox
icantperacre

LarvalControlUnfortunatelynoneofthemos
quitocontroldistrictbudgetspermittheinitiationof
controlmeasuresagainstsaltmarshmosquitolarvae
Theprincipalproblemremainingisoneofcontrolling
Cfatigansinwaterofhighorganiccontentinditches
suchassepticditchesExceptforthecontrol program
inOrangeCountywhichusestwopercentmalathion
indieseloilforlarvicidingopenditchesandcatchbas
insthedistrictsrelyuponNo2dieseloilorrelated
materialwithorwithoutaspreadingagenttokill
mosquitolarvaeThismethodispreferredbythree
districtsbecauseofthelikelihoodthatthe useofor
ganicphosphatesagainstthelarvaewouldtendto
speedupthedevelopmentofmalathionresistance

DISCUSSIONSANDCONCLUSIONS

Itisinterestingthatinspiteofseveraloutbreaksof
mosquitotransmittedencephalitisinTexasintherel
ativelyrecentpastorganizedmosquitocontrolwas
actuallyprecipitatedbytheextremeannoyanceand
discomfortproducedbyseeminglyendlessinvasions
ofsaltmarshmosquitoesTheseepidemicswerenot
ofsufficientmagnitudeorpublicimpacttostimulate
theformationofmosquitocontroldistricts

Apparentlyitwasnecessaryforanepidemicoflarge
andseriousproportionstooccurinametropolitan
areainordertocreatesufficientconcernintheminds
ofthemajorityofcitizenstostimulateactionAnout
breakofStLouisencephalitiswhichwastrulyan
epidemicinvolving711casesand33deathsdidre
sultintheformationoftheHarrisCountyMosquito
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ControlDistrictParentheticallythisdevelopmentfol
lowedbytwoyearsameetingofrepresentativesof
theTexasMosquitoControlAssociationwithHarris
CountyofficialsAtthatmeetingthepossibilityofan
encephalitisoutbreakwaspointedoutinconnection
withastrongrecommendationforamosquitocontrol
program

Abyproductofthisencephalitisepisodewasthe
formationoftwoadditionaldistrictsinCalhounand

MatagordaCountiesInadditionHaleCountywhich
hashadafairlylengthyhistoryofencephalitisvirus
activityvotedtoestablishamosquitocontroldistrict
butfailedtoappropriatethenecessaryfundsInany
caseitisclearthatepidemicmosquitotransmitted
diseasehasitsadvantagesaswellasdisadvantages
ItisindeedunfortunatethatthoseTexascounties

withactivemosquitocontroldistrictshavenotseen
fittoprovidefundsforsourcereductionworkorfor
measuresotherthanadulticidingexceptinatoken
wayOnlyrecentlyhavewesucceededinorganizing
pilotstudiesinsaltmarshwatermanagementItis
hopedhoweverthattheresultsoftheseprograms
willservetoconvincethecountyauthoritiesandthe
publicthatthesoundestmosquitocontrolisthatap
pliedtotheaquaticstages

GEORGE13CRAIGJRPHD
DepartmentofBiology

UniversityofNotreDame

About100yearsagoin1865GregorMendel
startedwhatweknowasgeneticswiththepublication
ofhisfamousworkongreenandyellowpeasThat
workwasactuallylostuntil1900sowedatemodern
geneticsfromabout1900Similarlywecandatemod
ernmosquitostudiesfromabout1895to1900the
timeofRonaldRossandWalterReedUnfortunately
thesetwofieldshavegonedivergentwaysUntilvery
recentlytherehasnotbeenmuchconnectionbetween
geneticsandmosquitoworkorindeedgeneticsand
allkindsofentomologicalworkThisisnolongertrue
Thegreatgeneticalevolutionthatistakingovermod
ernbiologyisaffectingmosquitoworkaswellWe
knowofveryexcitingthingsthatarebeingdoneby
plantandanimalbreedersandmorerecentlybythe
humangeneticistsinthemedicalschoolSomeofthese
thingsarebeginningtohappeninmosquitoworkas
wellItispeculiarthatthisddnthappenalongtime
agobecausemosquitoesarewonderfulmaterialfor
geneticalstudiestheyarealmostidealforanumber
ofkindsofstudies

Ingeneticalstudiesmostoftheworkonmosquitoes
hasbeenlimitedtoCulexpipiensandAedesogypti
Therehavebeenmanychromosomestudiescytologi
calstudiescytogeneticstudieschromosomepatterns
etcthathavebeendoneonAnophelesbutthisgenus
hasnotbeenverygoodforstudiesofwhatmightbe
calledformalgeneticsstudiesofmutants3to1ratios
inheritancepatternsetcOntheotherhandAedes
mgyptiandCulexpipienshavebeenverygoodfor
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studiesofformalgeneticsbutperhapsnotquiteso
goodforchromosomestudies

Afamousbookpublishedin1960Aedesxgypti
bySirRickardChristophersanimpressivebookwith
about800pagesandabout1800referencesstatesthat
nosinglegenemutantsatallareknownforAedes
agyptiThisisnolongerthecaseForbothCulex
pipiensandAedesagyptiweknowagreatmany
singlegeneinheritedcharacteristicssinglegenesin
heritedinasimplefashionsuchasblueandbrown
eyesinmanTheproductivityinthelast5yearshas
beenalmostalarmingthesegeneshavebeendiscov
eredrapidlyandtheyhavebeeneasytodealwith
Theyarecominginfasternowthanwecankeep
theminlaboratorycultures
Iwouldliketoreviewsomeoftheseinteresting

peculiaritiesTheAfricanAedesogyptiwhichoccurs
inthejunglesissmallblackandsilverwiththeblack
andsilvercontrastveryconspicuousThebrownand
somewhatmoreyellowishformisAedesagyptiasit
occursinthesoutheastUnitedStatesThereisamutant

withnostripesdownthebackanothervarietyqueens
landensisoccursindesertsinArabiaandAlgeria
anothermutantlookslikequeenslandensisbutthepro
boscisismuchpalerandthewingscalesarepale
anothermutantasilverformisasubspeciesonan
islandoffMadagascar

Therearealsolarvalmutantssuchasyellowlarva
andageneallelecausingoverproductionofpigment
ratherthanunderproduction

DrMcClellandhasstudiedeyecolormutantsHe
hadthreedifferentgenesredeyerusteyeandolive
eyeandputthemtogetherinvariouscrossingcom
binationsFromsuchcrosseshegotsomeindividuals
thathadcolorlessorwhiteeyesThesewhiteeyed
flieshavepoorvisionTheycanseelightanddarkbut
theirabilitytodiscernsurfacesisnotsogoodasin
normalindividuals

Aminiaturemutanthasshortwingsshortproboscis
andshortlegsThisisreallyadwarfmosquitointhat
thebodyisnormalsizedbuttheappendagesareall
shortItisanicelaboratorymosquitobecauseit
doesntflywelljusthopsorjumpsaroundItrears
veryeasilyinthelaboratorybutonedoubtsseriously
thatitwouldhavemuchofachanceofbecoming
establishedinthefieldWeareparticularlyinterested
inthisideaatthemomentYouhaveheardaboutthe

activitiesoftheAedesxgyptieradicationbranchof
theUnitedStatesPublicHealtthServiceandthelead
ersofthisprogramhavesuggestedthatlaboratory
coloniesinthesoutheastUnitedStatesmaybeahaz
ardbecauseindividualmosquitoesmayescapefrom
thelaboratoriesandbecomeestablishedinthefield

Thereisaseriousargumentofwhetherthisislikely
butatanyratewehavesuggestedthatifpeoplewant
toworkoninsecticidesorphysiologyordootherwork
wheretheyneedalaboratorycolonyinthesoutheast
UnitedStateswhynotuseawhiteeyedminiature
mosquitoThelarvaearequitenormaltheyrespond
toinsecticidesinthenormalfashionetcThisisa
blindcrippledmosquitoasanadultanditschances
ofgettinglooseanddoinganydamagetotheeradica
tionprogramaretrulynegligible

AnotherinterestingmutantaffectspigmentationAll
theblackpigmentisgoneandthemutantisabronze



colorAllthenormallyblackstructuresinthecuticle
andthescalesarelightbronzeWelikethismutant
verymuchbecauseitaffectsallthestagesinthelife
cycleThebronzefemaleslaybronzeeggshowever
theseeggsarentverygoodThisisalethalgenein
thatitcausessterilityThebronzefemalelaystheeggs
withthebronzeeggshellsandembryonicdevelop
mentbeginsbutabouthalfwaythroughdevelopment
theembryoinsidetheeggdiesSomethinggoeswrong
wethinkwiththewaterrelationsSincethisissuch
aninterestingmutantandwewouldliketokeepitin
verylargenumberswehavedevelopedameansof
helpingitalongWecantanthiseggartificiallyby
puttingitinasolutionofatanningchemicalbenzo
quinonewhichfurthersthetanningoftheeggshell
andmakesitlooklikeanormalegg
Imightsaythatwehaveyettogetanembryoto

hatchfromthiseggbutwehavebroughtitalltheway
tohatchingandIthinkwenowhaveadosageproblem
onlygettingtherightdosesothatwecangetan
individualtohatchfromthisegg

Theideahereisthatwehaveasituationmuchlike
diabetesinmanThisbronzemosquitoiscausedbya
singlegenejustasdiabetesiscausedbyasinglegene
inmanNormallyitislethalindividualsdiefrom
diabetesunlesstheyhaveinsulinAnartificialchemi
calmustbesuppliedtothemItissimilarwiththese
bronzeeggsIfwearearoundtotantheeggsforthese
mosquitoeswemaybeabletohelpthemcomplete
theirlifecycleIfwearenotaroundthentheycannot
goanyfurtherHereisastrainthatiscompletelyde
pendentonmanIftheyescapeintothefieldandstart
tolaytheireggsandnobodyisaroundtotanthem
theydie

Linkagemapshavebeendevelopedtoshowthe
locationofvariousgenesonthechromosomesWe
nowhavedieldrinresistanceandDDTresistanceWe
knowthattherearesinglegenescontrollingthese
charactersandtheyarenotthesamealthoughthey
areclosetooneanotheronthesamechromosome

Thereisalsoageneforsusceptibilitytofilariasis
onthefirstchromosomeMcDonaldinLiverpoolhas
poundasinglegenewhichcausesAedesagyptisus
ceptibilityornonsusceptibilitytothefilariaworms
Insusceptibleindividualstakeinthewormsthenthey
laydownalayerofpigmentaroundthemandthe
wormsareunabletodevelopinthemosquitotissue
Wehavefoundasimilarthingforthetransmission
ofchickenmalariaWesuspecttherearealotofother

genesofthissortthatcontroltheabilitytotransmit
otherwormsprotozoaandviruses

ThisbringsupaveryintriguingideaCouldwe
establishthesenonsusceptiblestrainsorgenesinfield
populationsCouldwelowerapopulationofmosqui
toesbynormalcontrolmeasurestheninsertbymass
releasesthesegenesforinabilitytotransmitdisease
thenletthemgotheirmerrywayCouldwethereby
convertadiseasetransmittingpopulationofmosqui
toesfrombadguystogoodguysIndiseaseareaswe
wouldntneedtocontrolthemanymoreexceptfrom
thepestaspectbecausetheyhavebeenrendered
harmlessbyconvertingthemtononvectors

Wearenotdealingsolelywithmorphologicalchar
acterseyecolordifferencesinthoraxetcThereare
manykindsofgeneticcharactersinadditiontothe

onesthatcanbeseenWehavefoundsinglegenesor
fairlysimplegeneticmechanismsbehindmostofthe
characterswehavestudiedTherearesinglegenes
controllingegghatchinginsecticideresistanceresist
ancetocoldetcWehavefoundthatforalmostany
characteristicweinvestigateifwelooklongenough
wecanfindsomesortofageneticbasisbehindit

Thematterofsexinmosquitoeshasbeenparticu
larlyintriguingInmostanimalstherearesexchromo
somesxxandxymechanismsasistrueinmanThis
isnttrueinmosquitoesSexisdeterminedsofaras
wecantellbyasinglegeneDrMcClellandatthe
UniversityofCaliforniaatDavishasdemonstrated
thisinAedesmosquitoesHeshowedthatsexwasa
particularspotononeofthechromosomesanditis
themalethefatherwhichdetermineswhichsexthe
progenywillbeHalfhisspermcarryagenewecan
callbigMandhalfcarrylittlemThefemale
producesonlyonekindofgamete

Ifthisisthecasethenhowdoweexplainpeculiar
individualswesometimesseesuchasagynandro
morphAsanillustrationwehaveanindividualin
whichthefrontendisfemaleandthehindendis
malewithmaleclaspersOnecandosomeveryinter
estingstudieswithmosquitopsychologyinsuchsitu
ationsForexampleinonesuchcaseanindividual
tookabloodmealfollowingtheinclinationsofthe
femalefrontendWhenthebloodreachedthemale

abdomenthemalegutwhichisnotadaptedfor
holdingbloodbrokewideopenandtheindividual
diedSobyfollowingitsfrontenditshindendkilledit

Wealsohaveseenthereversesituationanindividual
withamaleheadmaleantennaeandpalpsandwith
afemalehindendAgainonecandorathernasty
thingsPerhapssomeofyouhaveheardofexperiments
withtuningforksinwhichtherightpitchofforkwill
attractthemalesSuchanindividualaswehavejust
describedisattractedtothesoundbutthenitfumbles
aboutinamostpitifulfashionbecausethefrontend
tellsittocometothesoundoftheflyingfemalebut
thehindendcannotdoathingaboutit

Anotherkindofgynandromorphisleftrightone
sidemaleandtheotherfemale

Bytheuseofmarkergeneswecanfollowchromo
somesandthepatternsofinheritanceWehavedis
coveredhowthesegynandromorphsareformedThey
occurwhenaneggisfertilizedbytwospermsTwo
spermsenteraneggandsomehowtheeggnucleus
andabyproductoftheeggnucleusbothgetfertilized
Partofthefertilizedeggthengrowsintoamaleand
theotherpartintoafemaleThisleadstoaninterest
ingsituationwiththedoublefertilizationonecan
haveagynandromorphwithtwofathersandone
mother

Anotherkindofsexualmixupistheindividualthat
isinbetweenneithermaleorfemalebutanintersex
Thereisasinglegenewhichhasnothingtodowith
sexandisnotonthesexchromosomethatcontrols
thisphenomenonInsuchanintersexthepalpsare
neitheraslongasthemaleorasshortasthefemale
Theantennaealsoareinbetween

Inanotherphenomenonwehaveanindividualwith
malegenitaliawithclaspersbuttherearealsofemale
cercibetweentheclaspersTherearealsothethree
spermathecaethatarecharacteristicofafemaleThis
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individualisalsoanintersexThegenewhichcauses
thisconditionwhenthelarvaearerearedatnormal
temperaturesproduceshalfmalesandhalffemales
Butthehotterthetemperaturethefurtherthemales
areturnedintomorphologicalfemalesGeneticallyan
individualmaybeamalebutmorphologicallyafemale

Wehavebeendoingsomecrossingworkbetween
thesemalesconvertedintofemalesandrealmales
Noprogenyhasbeenproducedyetbutwehopefor
successIfwecandothiswecanhaveanindividual
withtwofathersandnomother

Anabsurdindividualhasbeencreatedbytakingan
individuallarvawiththegeneforintersexandapply
ingthehightemperaturestimulusveryearlyinits
developmentRearingisthenfinishedatnormaltem
peraturesInsteadofconvertingallthewayfroma
maletoafemaletheindividualadulthadanextraset
ofmalegenitaliacomingoutofthemiddleofthe
eighthabdominalsegmentSuchindividualshave
matedusingthebackgenitalia

Inmostmosquitoesthesexratiois5050Wefound
agenewhichdistortsthesexratioinfavorofmales
Somethinghappensintheprocessofspermformation
NormallyhalfthespermcarrybigMhalflittlem
Inthesepeculiarindividualsmostofthespermcarry
Mthemaledetermininggeneonlyafewcarrym
thefemalegeneInthisphenomenonwhichiscalled
meioticdrivethereisanabnormalproductionofone
kindofgameteattheexpenseoftheotherThisfactor
ispassedfrommalestotheirmaleoffspringandwe
cangetprogenywith110maleeggsandnooronly
oneortwofemaleeggs

Wehavedonesomestudiesofintroducingthese
malesintopopulationsoffemalesthataresensitiveto
thischaracteristicInanormalstraintheresultswould
bebetween45and55femalesWhenwereleased
themaleproducingmalesintoabatchofnormalfe
malesthesexratiooffemalestomalesdroppedvery
markedlyAftertenorfifteengenerationsthesexratio
wasstillstronglydistortedThisdidntreallyduplicate
whatwouldhappeninanormalfieldpopulationsoto
comeclosertofieldconditionswesetupcagesandhad
continuousbreedingratherthanseparatingeach
generation

Acagesupportsabout10000mosquitoesatall
timesThereisadishpanofwaterandfemaleslay
eggsontheedgeofthepanabovethewaterWe
raisethewaterleveleveryweekorsotheeggshatch
andgenerationsgoonindefinitelyWehaverunthese
cagesforaslongasfiveyearswithcontinuousbreed
ing

Weranexperimentsreleasingthemaleproducing
malesintocageswithcontinuousbreedingpopulations
Everyweekortwowecollectedasampleofeggsand
hatchedthemoutcountingthesexratioTwenty
weeksafterthestartoftheexperimentthesexratio
wasstillabout20femalesSincethistimewehave
developedbetterstrainssuchasstrainsthatproduce
only5femalesinsteadof15or20

OfcoursethisisveryappealingCanwemasspro
ducethismaleproducingfactorreleaseitintothe
fieldandwithoutkillinganymosquitoesconvert
mostofthemintomalesAndwhocaresaboutthe

malesexceptperhapsthefemales
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Allthisideaofmassproducingindividualswith
particulargeneticcharacteristicsandreleasingthem
isdependentonourabilitytoproducelotsofmosqui
toesUntilaveryshorttimeagothisdidntseemlike
averygoodideafactoryproducingmosquitoesBut
itcanbedoneAlotofthisworkisbeingdonein
entomologyrightnowalongwithmanyotherkinds
ofinsectsputtingbiologicalengineeringtechniques
toworkinmassproduction

Everyoneknowsofthedramaticsuccessofthescrew
wormmassproductionandradiationsterilizationpro
graminthesoutheastUnitedStatesAproductionpro
gramwascarriedononAedesaegyptibytheUnited
StatesPublicHealthServicewithaminimumoffacili
tiesUsingasmallroomabout10x20feettheywere
abletorearandrelease1333000malesinasixteen
weekperiodThiscouldhavebeenexpandedbutthis
wasjustapilotprojecttoseeifitcouldbedone

ThePublicHealthServiceatSavannahGeorgia
usedlargelaboratorycagessupporting5to10000
mosquitoeseachTraysaboutnineincheswideseven
feetlongandwithaboutaninchofwaterineach
wereseededwithabout7000firstinstarlarvaeThe
waterwasmaintainedandthelarvaewerefedevery
coupleofdaysuntiltheyreachedpupationaboutsix
daysafterahatchwasstartedBypullingthecorksat
theendofthesetraysandtiltingthemalittlethe
larvaeandpupaeallpouroutintoacontainerWith
propertimingwecangetalmostorallpupaeandfew
ornolarvaeByseparatingmalesfromfemalesusing
asexingdevicebasedonthesizeofthepupaeyou
cangetallmalesorallfemalesfromoneofthese
manufacturingprocesses

IntheUSPublicHealthServiceworkthesepupae
wereirradiatedandshippedtoPensacolaFlorida
wheretheyweremassreleasedThusmassproduction
ofinsectsisaperfectlyfeasibleaffairTherearemany
prospectsformassreleaseofindividualscarrying
variousdeleteriousgeneticfactors

GENETICSAND

CONTROLOFCULEXMOSQUITOES

ARALPHBARR

BureauofVectorControl
CaliforniaStateDepartmentofPublicHealth

ABSTRACT

Theuseofcytoplasmicincompatibilityforeradicat
ingCulexpipiensLinCaliforniawasdiscussedand
preliminaryfindingsonthesearchforasuitablestrain
werereportedThepossibilityofusinglethalsforcon
trolpurposeswasdiscussedandseveralsuchmutants
inCpipiensweredescribedIllustrationsofanumber
ofgeneticmarkersinCpipiensandCtarsalisCoq
wereshown



USEANDAPPLICATIONOF

MOSQUITOCONTROLMEASURES
INMALARIAERADICATION

HARArATJAH
DivisionofMalariaEradication

WorldHealthOrganizationGeneva

INTRODUCTION

Controlofmalariainthepasthasbeenbasedon
attackingtheparasiteinmanbydrugspreventingthe
contactbetweenmosquitoandmanandordestroying
eliminatingorincapacitatingthevectorsTheprocess
hasgonethroughmanytrialsandchangesinthepast
decadesAttackontheparasiteinmanaloneasa
controlmeasureprovedinsufficientanditwasproved
unjustifiablyexpensiveandriskytoattackthevectors
alonewithoutuseofothermeanstoreduceinfection
potentialsortowipeoutthelastcasesofthedisease
Basedonthisphilosophyacombinationofthetwo
methodshasbeenusedinvariousphasesofthemalaria
eradicationprogrammeTheattackonthevectormos
quitoesprovidesfortheinterruptionoftransmission
duetothedecreaseofoveralllongevityofthevector
populationwhiletheattackontheparasitehelpsto
reducetheinfectionsourcesandtowipeoutthelast
infectivecases

MOSQUITOCONTROLMEASURES
INMALARIAERADICATION

Attackonthemosquitovectorsconstitutestheprin
cipalcontrolmeasureemployedinamalariaeradica
tionprogrammeThoughusedmainlyagainstadult
anophelinesitmayinvolvethelarvalstagesaswell
Duetoitscomplexitylarvalcontrolalonehasseldom
beenthemethodofchoiceinaprogrammeunless
imagicidaloperationsfailedtoproduceeffectivere
sultsThemalariaeradicationprogrammeisagigantic
undertakinginvolvingalmosttwothirdslofthepopu
lationoftheglobeinmostremoteandunderdeveloped
areasThereforecomplicatedhighlytechnicaland
costlymethodscannotbeusedforitsimplementation

ImagicidalmeasuresOfalltheimagicidalmeasures
usedinmosquitocontroloperationsindoorspraying
ofinsecticidesisbyfarthemostcommonlyusedin
malariaeradicationLimitedfoggingperidomestic
sprayinginconjunctionwithothercontrolmethods
isbeingusedincertainprogrammeswhenindoor
sprayingnolongerprovidesadequatecontrolofvec
torsAlsoinnomadicareasofsouthernIrandipping
ofnomadstentsininsecticideswastriedasameans
ofcontrollinginfectivemosquitoesFieldexperiments
havealsobeenmadewithDDVPvapourinAfrican
conditionsDuetohighrateofairexchangeinhouses
necessitatinglargenumbersofdispensersandthecon
sequenthighcostinvolvedthesetrialswerediscon
tinuedFurthertrialsinotherpartsoftheworldwith
differenthousingclimaticandepidemiologicalcon
ditionsarebeingexecutedorplanned

IndoorsprayingofinsecticidesTheindoorspraying
lEstimatedoesnotincludepopulationfromChinamainland

NorthKoreaandNorthVietNamfromwhichnoinforma
tionisavailableWldHlthOrgOffRec1964135

ofinsecticidesinthemalariaeradicationprogrammeis
notanalloutattackagainstallthevectormosquito
populationsNorisitmeanttobeabasicmethodof
controllingmosquitoesItisdesignedonlytodealwith
aselectivegrouptheinfectivepopulationforaperiod
oftimelongenoughtoaccomplishtheeradicationof
thediseaseInpracticehoweveronlythatportionof
apopulationwhichmaycomeinsufficientcontactwith
thesprayedsurfaceswillbeaffectedThereforesuc
cessinindoorsprayingdependsuponthehabitsand
behaviourofthevectormosquitoes

Indoorsprayingofinsecticidesascomparedwith
othermosquitocontrolmeasureshasthefollowing
advantagesinamalariaeradicationprogramme

SimpleItneedsnocomplicatedtechniquesorequip
mentnorspecializedhighlyskilledmanpower

PracticableItcanbecarriedoutalmosteverywhere
andundervirtuallyanyconditionswithhighefficiency

EffectiveInmostcasescompleteinterruptionofthe
diseasecanbeachieved

QuickerandshorterTransmissionisnormallyinter
ruptedduringthefirstyearofsprayinganderadication
maybeachievedwithinafewyears

CheaperThecomparativeannualandtotalcostis
generallyconsiderablylowerthantheachievementof
thesamegoalbyothermethods

Experiencehasshownthatwhenthesprayingisof
totalsufficientandregularcoveragewithaneffective
insecticideithasbeengenerallysuccessfulininter
ruptingtransmissionwithintheexpectedperiodThere
havebeensetbackshoweverwhen1themosquito
vectorswerenotdomesticietheywereoutdoor
restingexophilicoroutdoorbitingexophagic or

2theybecamedeterredorirritatedbysprayedsur
facesor3therewasphysiologicalresistanceand
4whenotherhumanoperationaloradministrative
factorsordeficienciescauseddelaysorsetbacks

Someofthesechangeshavealreadyoccurredin
certainpartsoftheworldrenderingtheindoorspray
ingthepresentlyavailableinsecticidesalmostin
effectiveThepresentproblemareasareverylimited
inextentneverthelesssearchfornewerinsecticidesis
activelyunderwayandotheravailablemethodsof
mosquitocontrolareunderclosescrutiny

OTHERMOSQUITOCONTROLMEASURES
INMALARIAERADICATONPROGRAMMES

TheEleventhReportoftheExpertCommitteeon
Malariapaidspecialattentiontotheincreasingneed
fortheapplicationofothermethodsofvectorcontrol
inmalariaeradicationprogrammesespeciallyinareas
wheretheresponsetoresidualinsecticidesinvector
speciesisunsatisfactory

TheCommitteefurtherexpressedthatThepresent
trendindicatesagreateruseoflarvalcontrolinthe
nearfutureandthereforeurgentactionisrequired

TheCommitteerecommendedthat larvalcon

trolbeusedmorefullyinspecialcircumstancesand
thatitsfurtherimprovementbestudiedespeciallyin
thoseareasthatarerefractorytoresidualspraying
operations

Atthepresenttimeverylimitedlarvalcontrolopera
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tionsandsourcereductionactivitiesarecarriedoutin
malariaeradicationprogrammesTheyareusuallyad
ditionaltothesprayingoperationsbecauseoftheir
economicortechnicalbenefitsAcommonpracticein

malariaeradicationprogrammesisprotectionoflarge
townsinmalariousareasbytheapplicationoflarval
controlmeasuresinandaroundthemInsuchcircum

stancesthesemeasurescanbeefficientlyappliedand
supervisedatamuchlowercostthanhousespraying
Themostcommonmeasureusedislarvicidingstill
carriedoutwithcompoundssuchasoilorParisgreen
Applicationbyhandorhandequipmentisstillthe
commonpracticeInmostcasespowerequipmentor
airplanesareyettobeintroducedSourcereduction
activitieshavealsobeencarriedoutwithmostele

mentarymethodsandequipmentJudiciousdrainage
andfillinghavebeenusedonanextremelylimited
scaleinafewprogrammes

Instanceswherefortechnicalreasonsmosquitocon
trolmeasuresotherthansprayinghavebeenusedare
notverynumerousTheprogrammeinJordanhadto
resorttolarvicidingandsourcereductioninaddition
tohousesprayinginordertocontrolAnophelessergen
tiasecondaryexophilicvectorintheJordanValley

TheexperienceinJordanValleyshowedhowever
thatwhileinotherareassprayinginterruptedtrans
missionwithin35yearslarvicidingcouldnotproduce
atotalinterruptionevenafter13yearsTheproblem
layindelimitingthechangingbreedingareasinapply
ingtherightdosageoflarvicideandinmaintaining
thedosageadequatelyandevenlyFurthertherewere
difficultieswithorganizationandsupervisionina
changingsituationManyoftheseproblemshavebeen
duetolackofexperienceandactiveinterestinmos
quitoeradicationbyothermosquitocontrolmeasures
Inrecentyearshoweverespeciallywiththeemergence
ofproblemareasseriousattentionhasbeenpaidto
larvicidingAfieldtrialwasorganizedinElSalvador
toassessthevalueofoneofthenewerinsecticides
fenthion andnewerequipmentininterrupting
malariatransmissionTheresultsalthoughinconclu
siveduetomovementofpopulationandotherepi
demiologicalfactorsshowedamarkedsuperiorityof
fenthiontoParisgreenandDDTThisinsecticideis
alreadyinuseinlarvicidingoperationsinthemalaria
eradicationprogrammeinNicaraguaAirplaneswere
alsofoundtobesuperiortootherequipmentfordis
persionoflarvicides

Outsidethemalariaeradicationprogrammeshow
evertherehasbeengrowinginterestinthisfield
Mosquitocontrolorganizationsparticularlyinthe
UnitedStateshavemadethegreatestshareofthe
enormousprogressachievedinthisfieldNewerand
morepotentlarvicideshavebeentriedoutandbetter
equipmentandtechniqueshavebeendevelopedEx
tensiveusehasbeenmadeofaerialandgroundpower
equipmenttocutcostsandraiseefficiencyUseof
modernexcavatingandearthmovingequipmenthas
renderedsourcereductionafinancialandoperational
possibilityTheavailableexperienceandthiswealth
ofknowledgeshouldheusedtoimprovesimilaroper
ationsinmalariaeradication

NeedforplanningUnlikesprayingoperationslar
valcontrolmeasurescannotbeappliedtoanysituation
andallconditionsalikeThefieldissolargeandthe
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methodsandmaterialusedaresonumerousanddiffer
entthattheirwideapplicationanduseinmalaria
eradicationrequiresconsiderableandcarefulplanning
andpreparationTheavailablemethodsshouldbe
carefullystudiedandtriedbeforebeingselectedand
appliedinaprogrammeMostimportantinplanning
theworkisaknowledgeoflocalconditionswhich
usuallyvarygreatlyfromoneareatoanotherThe
vectorsandtheirbiologyaccessibilityetcthetype
ofwatertheconditionandextentofthebreeding
placesshouldallbeappraisedindetailThisimplies
thatpersonnelinthefieldshouldbetrainedandmade
awareofthemethodologyandtechniquesinvolved
whichcallsforareorganizationofthetrainingpro
grammeinmalariaeradicationespeciallyintheareas
wheretheseoperationsaretobecarriedout

Larvalcontrolorsourcereductionactivitiesare

normallymorecostlythansprayingThereforeinsitu
ationswheretheywillhavetobeappliedthecompara
tivecostofothersuitablemethodsshouldalsobe
considered

Assessmentofsuitabilityofthepresentmethods
Thepresentmosquitocontrolmeasuresinoperation
shouldbestudiedandtheirsuitabilityforapplication
inmalariaeradicationassessedTheycanbeclassified
asaphysicalmethodsbchemicalmethodsc
biologicalmethods
aPhysicalmethodsThesecomprisesourcere

ductionsuchasdrainagefillinglandreclamation
watermanagementandimpoundmentfloodingetc

Theuseofthesemethodsinmalariaeradication

operationsespeciallyinagriculturalareasshouldbe
givenfirstpriorityTheresultsofsuchoperationsare
mostlyofapermanentnatureandprovideextraland
andwaterforagricultureorrecreationalactivitiesand
theworkdoesnotinvolvetherisksandhazardsof
pesticideuseFishandwildlifewillbepreservedand
inmanycasesthereclaimedlandandthedrained
watercanbeutilizedbythelocalinhabitantsthereby
reducingtheneedforcostlymaintenanceworkThe
methodswouldbeespeciallypopularandwouldgain
publicsupportinaridareaswheretheoperationalcost
wouldbelimitedandtheextrawateruseful

Todaythereexistsintheworldmarketmodernand
highlyefficientequipmentforuseinthistypeofwork
Costsarereasonablylowandwellwithinthefinancial
possibilitiesofmalariaeradicationservicesInmany
countriesthisequipmenthasalreadybeenintroduced
andisinoperationonroaddamandotherengineering
andconstructionprojectsInsuchareasthemalaria
eradicationservicesmaybeabletomakeinternal
arrangementsforpartialuseoftheequipmentWith
theuseofmodernequipmentsourcereductionactivi
tieshavenowbeentremendouslyacceleratedBreeding
placescanbefloodedundermillionsofgallonsof
waterdewateredfilledinordrainedinamatterof
hoursordays

Eveninprogrammeswithnoimmediateproblem
withsprayingthesemeasuresshouldbeusedwhen
everfeasibletobenefitfromtheirapparentadvantages
bChemicalmethodsGreatprogresshasbeen

madeinthecontrolofmosquitoeswithchemicals
Newerandmorepotentchemicalshavebeendevel
opedandsuccessfullyusedinactualfieldoperations



Alsobetterformulationsandmoreefficientequipment
fortheirapplicationhavebeenutilized

Inthefieldoflarvicidestherelianceisnowmostly
rathionmethylandrecentlyfenthionSofarnomajor
placedonorganophosphoruscompoundsmainlypa
problemoftoxicityhasbeenencounteredatthedos
agesusedFenthionisusuallyusedinurbanmosquito
controlduetoitslowertoxicitywhileparathionis
usedinagriculturalareasThesechemicalscanbevery
convenientlyusedinmalariaeradicationlarviciding
workDuetothelowdosagesemployedthelarvicider
carriesonlyasmallamountofconcentratesufficient
forafewweeksconsumptionwhichhemixesonthe
spotwithwaterFurthermoretheywillnotinterfere
withtheindoorsprayingasnoneofthesecompounds
areinfielduseforsprayinginmalariaeradication

Similarlyuseofchlorinatedhydrocarboninsecticides
forlarvicidingintheeradicationprogrammemayin
creasethechancesofappearanceofaresistantvector
populationandarethereforegenerallycontraindi
cated

ParisgreenisstillusedincertainprojectsHowever
newerformulationshaveincreaseditsefficiencySome
ofthevermiculiteformulationsofParisgreenespecial
lythelowreleasetypeareusedinsomeprogrammes
Therearealsoanumberofcarbamateorphosphorus
compoundsundertestwhichwhenproveneffective
andsafecanbeusedforsimilarpurposesinmalaria
eradication

MalathionandDibromhavebeenusedextensively
asinimagicidalfoggingTheywouldbeequallysuit
ableforsimilarworkinmalariaeradication

Inthefieldofequipmentuseofairplanesshould
certainlybepromotedinmalariaeradicationwhere
extensivebreedingplacesexistNewermodelshave
eliminatedmanydeficienciesofthepastincluding
highcostAlsopilotsandtechniciansarereadilyavail
ableandcanbehiredatareasonablylowcost

Useofgroundpowerequipmentforlarvicidingin
remoteareasmaynotprovetotallysatisfactoryTheir
usehoweverinareaswithgoodroadsandcommunica
tionsystemsshouldalwaysbeconsidered

Researchworkisalsobeingcarriedoutonrepellants
attractantsandchemosterilantswhichmayhavea
placeincontroloperation

Seriousattentionshouldbepaidtosafehandlingand
applicationofthesehighlytoxiccompoundsMixing
anddistributioncentresshouldbesodesignedand
operatedastoeliminatethehumanelementandthus
reducethechancesoftoxicitySpecialequipmentand
measuresshouldalsobeusedfortheprotectionof

operatorsandinhabitants
cBiologicalmethodsTheseincludeuseofpre

daciousinsectsandotherarthropodsfishandother
vertebrateswhicharenaturalenemiesofmosquitoes
aswellaspathogenicorganismsaffectingmosquitoes
suchasbacteriafungiprotozoaorvirusesTheyalso
includegeneticmanipulationorautocidalcontrolEx
ceptforfishwhichhavealreadybeenusedextensively
inmalariacontroltheothermethodshavenotasyet
beenusedinwidescalemosquitocontroloperations
Inthefieldofagriculturalpestcontroltherehavebeen
casesofsuccessfuluseofbacteriaforcontrolofpests

Studiesonsimilarorganismsarebeingactivelycarried
outinthefieldofmosquitocontrolThereishopethat
thesemayleadtocertanmeasureswhichcouldequally
beusedinmalariaeradicationoperationseitheralone
orincombinationwithothermethods

Culturalmethodshavealsobeenusedinthepast
inmalariacontroloperationsbymeansoflargescale
changesofenvironmentSomeofthesemethodscould
andshouldbeusedinmalariaeradicationasasecond
arymeasuretoincreaseefficiencyinoperations

GeographicalreconnaissanceTheprincipleoftotal
coverageandneedforgeographicalreconnaissancefor
thepurposeisequallyimportantintheseactivitiesas
insprayingoperationsTheworkinlarvalcontroloper
ationshowevermayprovetobemorecomplexand
requiremuchdetailDetaileduptodatemapsofop
erationalareasshowingthelocationandextentof
breedingplacesareessentialAerialphotography
wouldbeanassetandshouldbeextensivelyusedfor
thispurpose

TrainingTrainingofstaffandreorganizationof
trainingactivitiesinmalariaeradicationisasubject
requiringimmediateattentionThestaffespeciallyat
fieldlevelsshouldreceivefurthertrainingonmapping
andmapreadingtobeabletodelimitbreedingplaces
andshowonmapstheirlocationextentandchanges
Theyshouldalsoreceivetrainingonmethodstech
niquesmaterialandequipmenttobeusedinthese
operationsAsknowledgeoflocalconditionsisessen
tialforplanningofworkthefieldstaffshouldbemade
fullyawareofthisfactandinstructedastothetype
ofinformationtheyshouldreporttotheirhigheroffices

Healtheducationofthepublicespeciallywhenusing
highlytoxicmaterialsisanabsolutenecessityand
shouldbeincludedinthetrainingofstaffGoodpublic
relationsarejustasimportantwhentheworkistobe
carriedoutonprivateproperty

Thetrainingofhigherstaffatthesupervisoryor
planninglevelshouldincludespecificinformationon
variousmethodsandtechniquesusedaswellasmate
rialandequipmentavailableinthemarketforthe
purposeTheyshouldalsobekeptuptodateonnew
developmentsinthisfieldSuchstaffshouldbepro
videdwithopportunitytovisitadvancedmosquito
controlprojectsinoperationusingmodernequipment
materialandtechniques

OrganizationaltrendsTheorganizationofaddition
almosquitocontrolactivitiesinthemalariaeradication
programmegreatlydependsontheextentandtypes
ofmeasuresusedInprincipletheseactivitiesshould
beorganizedinclosecoordinationwiththeactivities
oftheprogrammetoderivemaximumbenefitfromthe
presentfacilitiesandmanpowerandtoavoidduplica
tionSomeoftheseactivitiescouldbeconveniently
integratedwithotherprogrammeoperationstosave
costandmanpowerSomeothersmaybepartiallyin
tegratedandsharesomeservicesandfacilitieswith
othersExamplesofthelatterarelarvicidingoperations
inwhichthroughefficientplanningusemaybemade
oftheavailablefieldsupervisorystafftransportand
otherfacilitiesSterilizationgeneticmanipulationor
useofpathogenicorganismsandotherhighlyspecial
izedmethodsmayneedseparateunitswithinthedi
visionsofamalariaeradicationprogrammeWhatever
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theorganizationaltrendsmaybeitisessentialthat
theactualapplicationofworkinthefieldbeorganized
withinthepresentdecentralizedframeworkofinte
gratedfieldoperationsExamplesofthesearethe
larvicidingandsourcereductionactivitiespresently
carriedoutinmalariaeradicationprogrammeswhich
areplannedorganizedimplementedandsupervised
bythedivisionsoffieldoperationsIncertaincases
howeverithasbeendesirabletoprovideadditional
supervisionandcontrolfromotherunitsIncaseof
larvicidingforinstanceentomologicalchecksand
assessmentshavebeenorganizedbyanentirelysep
aratedivisiontoincreasereliabilityandefficiency

Reportingproceduresandprocessingshouldfollow
theusualpatternusedinthemalariaeradicationpro
grammesnamelydistributiontoallsectionsconcerned
andanalysisinthefieldofficesforworkcorrection

SUMMARY

1Theindoorsprayingofinsecticidesisstillthe
mosteconomicalpracticalandefficientmethodof
mosquitocontrolformalariaeradication

2Intheareaswhereduetotechnicalfactorsthe
vectorsresponsetosprayingisnotadequateother
mosquitocontrolmeasuresareavailableandmustbe
usedtoassist

3Inrecentyearstherehasbeengreatprogressin
thefieldofmosquitocontrolnewermorepotent
chemicalsandmoreefficientequipmentandbetter
methodsandtechniqueshavebeendeveloped

4Oftheotheroperationalmosquitocontrolmeas
urespresentlyavailablesourcereductionlarviciding
andsomebiologicalcontrolcanbeselectedandor
ganizedwithinthemalariaeradicationprogramme
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PRESIDENTIALMESSAGE

WILLIAMRRUSCONIPresident
CaliforniaMosquitoControlAssociation

AstheclosingspeakerofthisourThirtyThird
AnnualConferenceIhaveafewbriefcommentsI
wouldliketopresent
Itismybeliefthatduringthecomingyearour

Associationcanexpectnewregulationsoninsecticides
andIthinkweshouldnowconcentrateonbeingapart
ofsettinguptheserulessothattheywillworkeffec
tivelyratherthanwaitandletthelegislatureenact
regulationswithwhichweasmosquitodistrictscannot
complyandstilldoaneffectivejob

Nowthatourresearchprogramhasbeenbroadened
weshouldnotsitbackcomplacentlybutweshould
encouragethisendeavorandgiveourfullsupportto
theprogramTheAssociationisverygratefulforthe
researchprogramsconductedbetweentheUniversity
ofCaliforniaandtheBureauofVectorControl

Itismywishthatthetrusteesactasadvisorsforthe
Associationinpolicymakingfinancingandlegislative
matters

AsyournewpresidentIwouldencouragethe
regionalrepresentativestokeepabreastoftheactivi
tiesoftheAssociationandofalllocalareaproblems
sothattheycanbeproperlypresentedattheBoard
ofDirectorsmeeting
Iwouldurgethemembershiptochannelallmatters

throughthecommitteeappointedbytheAssociation
sothatproperactioncanbetaken
Iwouldliketothanktheprogramandlocalarrange

mentscommitteesandallotherindividualswhowere
responsibleformakingthisconferencesosuccessful
InowdeclaretheThirtyThirdAnnualConferenceof
theCaliforniaMosquitoControlAssociationadjourned


