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CALIFORNIAMOSQUITOCONTROLASSOCIATION
FIRST SESSION

DAVIDEREEDPresidentpresiding

Ladiesandgentlemenitiswithgreatpleasurethat
InowdeclaretheThirtysecondAnnualConferenceof
theCaliforniaMosquitoControlAssociationtobein
sessionAtthistimeIwouldliketocallonDrJames
RDouglastrusteeofourhostagencytheSacramento
CountyYoloCountyMosquitoAbatementDistrict

DrDouglasLadiesandgentlemenanddistin
guishedguestsIampleasedtobeherethismorning
andtohavethisopportunitytoextendawarmwel
cometotheCaliforniaMosquitoControlAssociation
onbehalfoftheSacramentoCountyYoloCountyMos
quitoAbatementDistrictIthasbeenelevenyears
sincewehavehadthepleasureofactingasyourhost
DuringthisperiodmosquitocontrolinCaliforniahas
madegiantstridesasaresultofthetremendousin
creaseinourknowledgeofbiologyandtechnology
Itisourhopethatyourpresenceherewilladdsignifi
cantlytothedisseminationandexchangeofinforma
tionwhichwillleadtoevengreaterprogressinthe
yearsaheadGreatemphasisatthismeetingisplaced
ontheoperationalphasesofmosquitocontrolandit
isapleasureformetoseealargenumberofstaffper
sonnelpresenttoparticipateinthisaspectofthepro
gramAlsoofparticularinteresttomeistheincreased
participationbythetrusteesIhopethatyouthe
trusteeswillplayanactivepartparticularlywithin
thesessionbeginningtomorrowmorningatthetrustees
breakfast

IwouldbederelictIthinkasamemberofthe
facultyoftheUniversityofCaliforniaifIdidnotmen
tionthatthestatewideUniversityissincerelyin
terestedinyourproblemsWehaveavigorousand
productiveresearchprograminfieldsofinterestand
importancetomosquitobiologyandcontrolandwe
assureyouofourcontinuedinterestandcooperation

AgainonbehalfoftheSacramentoCountyYolo
CountyMosquitoAbatementDistrictwewelcomeyou
andwishyouapleasantstimulatingandinformative
meetingThankyou

PresReedThankyouDrDouglasItisnowmy
privilegetocalluponMrFrankMespleCabinetSec
retaryintheofficeoftheGovernorMrMesple

MrMespleThankyouMrReeditismypleasure
tobringyouthepersonalgreetingsofGovernorBrown
HehadhopedtobeherehimselfbutSenatorEdmund
MuskieofMaineisinourstatetodayholdinghearings
ontheproblemofairpollutionandsmogcontrol
GovernorBrownhadpromisedthathewouldappear
beforethatcongressionalcommitteeandgivetesti
monyonwhatweinCaliforniaaredoingtowardthe
solutionofthatproblem

Almosteverywhereonelooksthroughoutourrapidly
growingstatetheproblemsofairpollutionandmos

MONDAYJANUARY27900AM

quitoesareincreasinglyevidentresponsestothechang
ingecologyThefactisthisstateisgrowingsorapidly
wearehavingtodisturbmuchofthenaturalbalance
whichprevailedinthepastIthasbeenreassuringto
seeyoupeoplecarryonthefightinthefieldofmos
quitocontrolAswemoveaheadonthestatewater
planandredistributethewaterresourcesofthisstate
asIunderstanditmosquitoeshaveanaffinityto
wateritmeansyouaregoingtohavetoplayanin
creasinglyimportantroleYoumaybeassuredweare
verymuchawareofthisproblemDrMalcolmMer
rillisgoingtobeonyourprogramthismorningand
hewilltellyoumoreaboutthestatesrolesoIshall
nottrytomovefartherintothatareaTheGovernor
didaskmetoassureyouthatifthereisanyassistance
hecanprovidefromhisofficepleasecalluponhimat
anytimeIpersonallybelieveitiscommendablethat
youhaverepresentedhereanoutstandingoperational
staffyouhaveexcellenttechnicalsupportfromstate
organizationsandyouhavethepoliticalleadership
withinyourAssociationwhichissonecessaryinkeep
ingyourprogrammovingonastatewidebasis

BillRusconiwastellingmethatwhenhefirstput
thisprogramtogetherhehadhopedthatitwouldbe
possibletopleaseatleastfiftypercentofthepeople
andthathisestimatewasnowdowntoabouttenper
centbutIhavethehunchasIlookitoverthatthis
isthesortofprogramthatwillbeofrealvaluetoevery
oneofyouIknowDrMerrillandtheotherstate
peopleherefollowyourproceedingscarefullyOften
withconferencesofthiskindtheprintedresultsdont
comeoutforseveralmonthsorsometimesnotuntil
thenextmeetingthefollowingyearSowehaveasked
thattheGovernorbeinformedofthosemattersof
specialimportancejustasquicklyastheycanbetrans
mittedtous

SoPresidentReedIwanttoextendontheGover
norsbehalfverybestwishesforthisconferenceI
happentoknowthatDaveReedisfromFirebaughI
wasbornandraisedjustalittlewaysawayoverin
ClovisandIthinkmosquitoabatementwouldbea
rathernaturalprofessionforanyonewhogrewupin
thatareaIbelievetheresultshavebeguntotellhow
everIknowasayoungboyitwasnotatallunusual
tohavepeopleinthecommunitybeingstruckdown
withencephalitisSleepingsicknesswasamatterof
annualconcernratherperennialconcernsothefine
workthatyoupeoplearedoingonallfrontsishighly
commendableandtobegivenallpossiblesupportand
encouragementThankyouverymuch

PresReedThankyouMrMespleItisagreat
honoratthistimeformetointroducetoyouaman
borninIowabutwhohaslivedinTulareCounty
CaliforniaforoverfiftyyearsForfortyofthoseyears
hehasbeeninthebusinessoffarmingprocessingand
marketingorangesandolivesOurspeakerhasbeen
adirectorofboththeNationalCannersAssociation
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andtheCaliforniaStateOliveAssociationandhas
servedasGovernoroftheCaliforniaNevadaHawaii
DistrictofKiwanisInternationalIpresenttoyouMr
StaryGangePublicRelationsRepresentativeforthe
SouthernCaliforniaGasCompanyourkeynote
speakerMrGange

GOVERNMENTSERVANTORMASTER

STARTGANGE

SouthernCaliforniaGasCompanyVisalia

ThankyouverymuchMrReedMayIalsoextend
greetingstotheofficersanddirectorsofyourassocia
tiontothetrusteesthatarehererepresentingthe
variousdistrictstoyourassociatesfromalliedindus
trieswhoareresponsiblefortheimpressiveexhibits
andespeciallytothelovelyladieswhoarehereItis
alwaysgoodtohaveafewladiesinagroupsuchas
this

AsyourfirstspeakerherethismorningIthinkit
wouldbewelltostartwithsomethingwecanallagree
onImgladthatImaliveIcantthinkofanything
moreexcitingthanbeingheretoexperiencethese
wonderfulcrazymixedupdaysinwhichwelive
Thenextmostexcitingthingtomeistohavebeen
borntothefreedomthatisoursasAmericancitizens
Ihadthefurthergoodfortunetohaveparentssmart
enoughtobringmeoutwesttoCaliforniawitha
onewayticketsomefiftyfiveyearsago

Iwentbackthereafewweeksagotothelittletown
ofWaterlooIowawhereIwasbornItwasnineteen
degreesbelowzeroandImanorangegrowerBut
moveovertherestofthemarecomingtooreadyor
notWemustexpectalmost2000newpeoplefor
breakfasteverymorninghereinCaliforniaor4000
newkidsreadyforschooleveryMondaymorningthe
yearroundThismeans200newclassroomshaveto
becompletedeveryMondaymorningjusttotakecare
oftherecentarrivals

Iwastalkingtoaseniorcitizensgroupnotlong
agosomepeoplecallthemRotariansDaveReedis
theyoungestoneIhaveevermetAnywayImen
tionedsomeofthesefigurestothemandsuggested
thattheybealertandresponsivetothisdynamic
changingenvironmentinwhichweliveButIhadthe
feelingthesefigureswerenotgettingacrosstothis
groupaswellasIhadhopedIsuggestedtheygo
downtotheirfavoriteshoppingcenterinthelate
afternoonwhentheyoungmarriedhousewiveswere
doingtheirshoppingandchecktheirfiguresifthey
didntthinkweweregrowing
Ihadntplannedtotalktoomuchaboutmosquitoes

butIamimpressedthattheydontknowwherethe
cityboundaryisorthecountyboundaryorthedis
trictboundarySomeofthemdontevenknowwhere
thestateboundaryisIknowthatmosquitoesarenot
theonlythingyouareinterestedinandwhenyou
upsetthebalanceofnaturejustalittleyousome
timeshaveevenabiggerproblemdontyou

Wegotintothatkindoftroubleinourbusinessa
fewyearsagoWethoughtwehadfinallyfoundthe

answertocitricolascaleandtoourthripproblem
onlytolearnthatwewerekillingtheladybeetles
whichhadbeentakingcareofthesoftbrownscale
thateventheoldtimershadforgottenaboutBefore
longwehadsoftbrowneverywhereandthenall
ofasuddenwewereculturingladybeetlestoget
thembackintheretostraightenthingsoutforus
ThisisawonderfulexcitingbusinessYouwillnever
quitewinthebattlebutyouwillhavealotoffunif
youcankeepyourbalanceandasenseofhumoras
yougoalong

Wearelivinginaperiodofrapidanddramatic
changeEverythingseemstochangeexceptthebasic
fundamentalprincipleswhicharethefoundationfor
whatweknowastheAmericanwayoflifeInthis
federalrepublicourgovernmentisbasedonthe
premisethatitworksbestatthecommunitylevel
Whengovernmentgetsmuchbeyondthecommunity
levelithasatendencytoweakenWhenitgetsas
farbackasWashingtonDCitsometimesseemsto
havelostmuchofitsvitality

Sotothedegreethatwecanweshouldworkas
individualsrecognizingthateachofourcherished
individuallibertiesendsatthepointwhereweturn
ourworkovertoagroupThisconfinesusalittle
doesntitAtthesametimewehavetorecognize
thattherearecertainthingsthattheindividualcan
notdoorthatthefamilycanbetterdothereare
thingsthatafamilycannotdoandthatthecom
munitymustdoandthingsthatthestatemustdo
andthingsthatthefederalgovernmentmustdoIt
mustalsobeclearthatsomethingsmustbedone
onaninternationallevelifwearegoingtosurvive
intheyearsaheadMypointhoweveristhatIwant
tofightformaximumindividuallibertyandfreedom
becausethisisthesubstancefromwhichourgreat
countrywasbuiltEachinhisownwayandallofus
intheAmericanwaymustdoeverythinginourpower
toseekourindividualandcommondestiny

ThatIasanindividualcangobrokeinabusiness
ofmyownchoosingthisisstillavitalandexciting
thingaboutlivinginAmericaThismeansweare
livinginafreecountrydoesntitItmeansthatyou
orIcanclimbtheladderofsuccessashighaswe
cancarryourownweightandstaythereorfalloff
dependingonourownabilityNobodytwistedmy
armtogetmeintotheorangeorolivebusinessand
nooneistwistingittogetmetostayImaywish
nowthatIwasoutofolivesandmoreintooranges
butinthethirtiesIgotoutoforangesandintoolives
becauseitlookedlikeagoodideaonmyownand
IlikeditIlikedthehazardsthatgowithfarming
Ineverwantedtogotoafootballgamewithonly
oneteamonthefieldIwantarunformymoney

SoIbelievewecanallagreethatwewanttobe
individualsCommitteescancarryoutideasbutno
committeeeverhadanideaonlyindividualshave
ideasTherearecertainthingsyoucantdelegateto
acommitteeortoothersYoucantdelegateyourre
ligionyoucantdelegateyourintegrityyoucant
delegateyourindividualfreedomThesearethesub
stancesofwhichwearemadeIrememberasaboy
whenIwasgoingtoSundayschoolregularlyateach
eronedaysaidthatinalltheworldtherearenotwo
peoplealikeThatwasthemostexcitingthingIhad



hearduptothenIrememberracinghometotell
mymothertherewasonlyoneofmeandontheway
Ithoughtofalltheneighborswhowouldalsobeglad
therewasonlyoneofmeButthisdidntmatterbe
causeIwasmeandtheworldwouldneverbethe
samebecauseIhadlivedMaybeyouhavetobe
olderandmorephilosophicalbeforeyourealizethis
istrueWillitbeabetterworldbecauseeachofus
haslivedThisisthetesteachofusinourownway
makingacontributionworthyofthenewtomorrow

Whocanhelpbutbeamazedatthefantastic
changesthataretakingplaceallaroundusIflya
lotover700000milesuptonowIthinkitisthe
safestmostwonderfulwaytotravelbutIamgetting
impatientwiththefourhoursittakestocrossthe
UnitedStatesIwanttodoitquickerthanthatAt
theturnofthecenturyeveryonewasexcitedwith
thethoughtofgoingaroundtheworldineightydays
TheastronautsdiditineightyminutesIhaveafeel
ingthatmaybeslowintheyearsaheadWehave
alreadyseenanexperimentalmannedplanetravel
ingalmostseventimesthespeedofabulletfrom
aColt45Thatsrollingisntit

EverythingischangingDidyoueverconsiderhow
limitedprogresswouldbeifeverygenerationhadto
discoverthewheelordiscoverfireWearemaking
tremendousprogresstodayforonereason92ofthe
greatestscientistswhoeverlivedarealivetodayThis
iswhytomorrowisgoingtobesodifferentfrom
todayYoudontlikechangeForgetityouregoing
toseeitanyhowIfyoucanwakeninthemorning
throwthewindowupandsayGoodmorningLord
thanksforanotherdayyoullbehappyinthe years

aheadButifyouwakeninthemorningopenoneeye
andsayGoodLorditsmorning youmightjust
aswellstayinbed
Iwastellingagroupofhighschoolkidsthat46

yearsagoItoowastakinggeometryandbeforethe
yearwasouttheyhadconvincedmethatastraight
linewasnodoubttheshortestdistancebetweentwo
pointsIbelievedthemThenEinsteinstheoryofrela
tivitycamealongjusttoprovethiswasnttrueThis
canshakeyouuptheonlythingIcanremember
aboutgeometryisnttrueanymoreIalsoremember
takingayearofphysicsOneofthebasiclawsof
physicswasthateverythingthatwentupwouldal
wayscomedownNotanymoreTheyshootemup
andtheynevercomedown

DidyoureadaboutTelstarafewmonthsagoIt
wasonthebackpageAlltheseexcitingthingsare
onthebackpagenowbecausetheyvebeenonthe
frontpageonceandofcourseiftheyreonthefront
pageoncetheynevermakeitagainunlesstheybreak
downButherearealltheexcitingthingsontheback
pageofthesenewspapersIwasontheeastcoasta
fewweeksagotalkingtoagroupincludingoneof
themenfromAmericanTelephoneandTelegraph
whodhadanactivepartinputtinguptheTelstar
Hetoldmemuchaboutthisfantasticdevelopment
Herewasawonderfulexampleofcooperationthe
kindweneedbetweenthefederalgovernmentand
industry

Ourgovernmentwasestablishedbasedonapremise
thatthegovernmentwouldalwaysbetheservantof
thepeopleandneverwoulditbethemasterofthe

peopleSometimeswehavetomovealittleslowerIt
maysometimeslooklikedictatorshipsaroundthe
worldareinsomewaysmoreefficientandmoving
fasterthanweButalltheenergyintheworldcannot
equalthedynamicpotentialofagroupoffreepeople
workingwithunitedpurposetowardsacommongoal
Thiswemustneverlosesightof

AsanAmericanfarmerIcannothelpbutbeim
pressedbythefactthatthereisnotacommunist
nationintheworldtodaythatcanadequatelyfeed
clotheorhouseitspeopleOnlythefreenationsof
theworldareaccomplishingthisHungeristhenum
beroneproblemoftheworldItisalittleawesome
toliveinacountrywherealltheproblemsoffood
andfibreareproblemsofoverabundanceratherthan
scarcity

Wearetoldthattheworldspopulationwilldouble
inthenext45or46yearsBackinthetimeofChrist
ittookabout500yearsfortheworldspopulationto
doubleAtaboutthetimewhenAmericawasdiscov
eredbyColumbusittookabout300yearsIntheyear
2020wecanexpect48millionpeopleinthisstateof
California25millioninLosAngelesCountyalone
IwonderwherewellputthemdontyouHigher
andhigherapartmentsThefactisIdidsomearith
meticonthisanditisnotsomanyonly6600per
squaremileInManhattanthereare77000persquare
mileNowIdontparticularlylikeinstantneighbors
butImayhavetogetusedtotheideaAtthepresent
timethereareaboutthreebilliontwohundredmillion
peopleintheworldandbytheyear2020theremay
bedoublethatWhatmightAmericaspositionbein
theyearsaheadwiththreebillionpeoplehungryand
onthemarchandweretheonlyoneswithsurplus
foodYouknow30to35yearsagohalfthepeople
oftheworldwenttobedhungryeverynightthinking
itwasthecommonlotofmanThosepeoplemaygo
tobedhungrynowbutknowingthisisnttrueWe
sendourpeoplearoundtheworldtellingthemitisnt
trueNowtheywanttoeatregularlyandtheywant
theirchildrentoeatregularlySothebiggestprob
lemonthisrapidlyshrinkinglittledriedappleon
whichwelivewillintheyearsaheadbefoodand
fibreandthehealthofhumanityOhwevegota
jobtodoButneverinAmericadoweseemtosolve
anymajorproblemuntilitgetsbigenoughtochal
lengetheimaginationofourfinestmindsandour
busiestpeopleTheyaretheoneswhochangeprob
lemsintoopportunitiesAndthisiswhatishappening
inAmerica

AgainIsaythatthegovernmentmustalwaysbe
thecooperatortheservantofthepeoplebutnever
letitbecomethemasterThisisoneofourgreatest
problemstodayatalllevelsLittlecitiesaretoofre
quentlysendingthecityhallbacktoWashington
ThisisnottherightanswerKeepcityhallinyour
owncommunityWhenyouhaveaproblemtoobig
tohandlethenisthetimetogotothenextlevelof
governmentandifnecessarythenextlevelafterthat
withthefederalgovernmentasthelastresortThis
doesnotdepreciatethevitalfunctionsoffederalgov
ernmentbutletskeepthemvitalbyreducingthem
totheveryminimumLetsworkatthecommunity
levelwheneverpossibleThisiswherewecanbe
themosteffectiveThisiswhereAmericawasbuilt
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andthisiswherewecanrebuildthemoraland

spiritualvaluesthatarethefoundationofthisgreat
countryofours

Thankyouverymuchfortheinvitationtopartici
pateinyourconferenceThisisanewandenlighten
ingexperienceforrneandIamespeciallypleasedto
havethisopportunitytosharewithyousomeofmy
thoughtsonasubjectthatisparticularlyclosetomy
heart

MrReedThankyouverymuchMrGangeIam
sureyouhavecausedustolookatthefuturewith
renewedenthusiasmandperhapsweshallbeable
toseemoreofourownproblemsasopportunities

WORLDROLEINMOSQUITOCONTROL

DONALDRJOHNSON

MosquitocontrolascarriedoutinCaliforniaand
manyotherareasoftheUnitedStatesisconsideredto
beaprerequisitetocomfortablemodernlivinghigh
agriculturalproductivityprofitabletourismandheal
thyenvironsAfewothernationssuchasCanadaand
someoftheEuropeancountriesplusascatteringof
citiesaroundtheworldalsoconsideritimportant
butintheworldtodaythevastmajorityofthe3billion
plushumanbeingsmustforthepresentatleastlivein
thecontinuousmiseryofmosquitoannoyanceand
hazardofmosquitobornediseaseForthemmosquito
controlperseisnotevencontemplatedTheycannot
seriouslythinkofsuchluxurywhenriceanddriedfish
tofeedthefamilyfuelforthetinyfiremedicinefora
sickpersonorapieceofclothtomakesomenewarti
cleofclothingalltoooftenarebeyondtheirmeans
Afterallmanyofthepeopleofourworldhaveafatal
isticphilosophythatmanwasborntoliveinmisery
andunlessthegodsdeemitotherwisemanmustaccept
thedepredationsofmosquitoesandotherpestiferous
creatures

Neverthelessmosquitocontrolwillbecomeareality
tomanyofthesepeoplesomedayAsubstantialstart
alreadyhasbeenmadealthoughtheworldhasat
tackedonlyasmallsegmentoftheoverallmosquito
problemthusfarHelenSollersRiedel1963annually
haspresentedasummaryofglobalmosquitocontrol
andthosewhowantadditionaldetailsmayrefertoher
latestpaperAlsoMicks1963indicateswhatthe
futureholdsforvectorcontrolaftermalariaiseradi
catedThepresentoperationstowhichIamreferring
arebeingcarriedoninthedevelopingregionsofthe
worldbutusuallyarenotbeingdirectedatpestmos
quitomeasuresTheseprogramsareaimedatthecon
trolofvectorbornediseasesTheusualobjective
thereforeisdiseaseeliminationratherthanvectorcon
trolperseThusacampaignaimedatstoppinga
dengueoutbreakinatropicalcountryfrequentlyis
labelledasadenguefevercontrolprogrameven
thoughtheoperationprobablyisdirectedsolelyagainst
theAedesaegyptimosquito

1ActingChiefMalariaEradicationBranchAgencyforInter
nationalDevelopmentDepartmentofStateWashingtonDC
PresentaddressCommunicableDiseaseCenterUSPublic
HealthServiceAtlantaGeorgia
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Inmostcampaignsinthesedevelopingcountries
onlycertainspeciesofmosquitoesaretheobjectofthe
attackdependinguponthediseaseproblemTheem
phasisofcourseusuallyisonthediseaseswhichare
mostimportanttotheeconomyofthecountryWe
hereintheUnitedStatesfrequentlyforgetthatinvast
regionsespeciallyinthetropicstheimportantdiseases
stillarethosecarriedbymosquitoesandotherarthro
podsWeAmericansareapttothinkprincipallyin
termsofthevariousarbovirusesfoundintheUnited
Stateswhenwespeakofvectorbornediseasebut
elsewheretheemphasisismoreoftenonmalaria
yellowfeverdengueorfilariasis

Itisobviousthatinanygivencountrytheavailable
fundsshouldbeutilizedtofindsolutionstothehighest
priorityproblemsYellowfeverinTrinidaddenguein
PuertoRicoorjustplainpestmosquitoesinJamaica
havehadseriouseconomicconsequencesbecauseof
adverseeffectsontourismHealthprogramsfrequently
occupysubsidiarypositionsontheprioritylistsofmany
countrieseventhoughinsomeinstancescertairthealth
problemsmayseriouslyretardeconomicprogressmore
thanisrealizedWhenthishappenssuddenlyinthe
formofadiseaseepidemichighprioritymaybegiven
quicklytoacertainprogramThetragicmalariaepi
demicinEthiopiaduring1958Fontaineetal1961
isanexcellentexampleAnestimated150000persons
diedinthatdramaticepidemicMalariaeradication
thereafterassumedanevengreaterdegreeofimpor
tancenotonlyinEthiopiabutinallcountrieshaving
apotentialforasimilarepidemic

DrCMHMofidi1963 whoisDirectorofthe
InstituteofParasitologyandMalariainTeheranIran
pointedoutthatcertainpublichealthmeasureshave
greaterpotentialitiesthanothersforraisingthegeneral
standardofhealthandtherebyreleaseenergyforpro
ductivepurposesHeindicatedthatthemostimportant
ofthesehealthmeasuresisthecontrolofinsectborne
diseasesbecausesuchcontrolhasthemostfarreaching
consequencesItisencouragingthatinthedeveloping
countrieskeyindividualssuchasDrMofidirecognize
thegreatimportanceofthesevectorbornediseasesand
aretakingpositiveactiontobringthemundercontrol
Theworldisthusacceptingsomeofitsresponsibility
inmosquitocontrol

Asmentionedearliercontrolofspecificdiseases
mostfrequentlyisthemosquitocontrolobjectivein
theworldtodayOneinterestingexceptiontothis
broadgeneralizationistheAedesaegyptieradication
campaignintheWesternHemisphereThisnotorious
mosquitocanberesponsiblefortransmissionofdread
yellowfeverdebilitatingdenguefeverdisfiguring
filariasisandotherssuchasPhilippinehemorrhagic
feverItcanalsotransmitcertaindiseasesofanimals
suchasheartwormDirofilariaindogsandbird
malariaPlasmodiumgallinaceumoffowlsChristo
phers1960

2AsamatterofinterestSirRickardChristophers1980be
lievesthatAedesaegyptiisresponsibleforthepopularization
andcommonacceptanceofthewordmosquitoAlthoughof
apparentSpanishorPortugueseAmericaoriginthescientific
nameCulexmosquitowasgivenbyRobineauDesvoidyin
1827tothemosquitonowknownasAedesaegyptiTheword
mosquitothereaftergraduallycameintopopularusereplacing
thewordgnatstheoldEnglishdesignationformosquitoes



InordertounderstandmorefullythepresentWest
ernHemisphereemphasisonAaegyptieradicationwe
mustgobacktothebeginningofthetwentiethcentury
Yellowfeverofcoursewasatthattimeasubjectof
majorinterestWilliamCGorgasasaresultofthe
findingsofWalterReedandtheYellowFeverCommis
sionin1900hadbeenusingantimosquitomeasuresto
controlyellowfeverinHavanastartinginFebruary
1901withdramaticsuccessBySeptemberofthesame
yearafterhavingbeenaconstantthreattoHavanafor
150yearsyellowfeverhadbeencompletelyeradicated
Strode1951 ThePanamaCanalsuccessstorywith

theconquestofyellowfeverandmalariafollowed
immediatelyaftertheHavanacampaignTheaccom
plishmentsmusthaveseemedtobemiraclesatthat
timeandundoubtedlygavemajorimpetustothede
velopmentofimprovedandintensifiedmosquito con

trolmeasures

In1902anothersignificanteventoccurred the
predecessoragencyofthepresentPanAmerican
HealthOrganizationPAHO thencalledtheInter
nationalSanitaryBureaulaterchangedtoPanAmeri
canSanitaryBureauwasfoundedAmongitsvari
ousresponsibilitiesitwascharged toencourage
andaidorenforceinallproperways thedestruc
tionofmosquitoesandothervermin

Yellowfevercontinuedtobeamajorthreattomany
countriesforseveraldecadesIn1905anepidemicof
3384caseswith443deathsoccurredinNewOrleans
ThiswasthelastepidemicofthisdiseaseintheUnited
StatesSeriousoutbreakscontinuedtooccurinother
countriesoftheAmericasAsaresultofexperiencein
BrazilFredLSoperandDBWilsonmadetheirplea
forspecieseradicationwithAaegyptiasthetarget
TheirplanwhichtheyappliedinBrazilwasabril
liantsuccessagainstAaegyptieventhoughjungle
yellowfevertransmittedbyotherspeciesofmosquitoes
continuedtopersistoutsideofurbanareas

HemispherewideeradicationofAaegyptiwaspro
posedin1943atthePanAmericanSanitaryConfer
encebutitwasntuntil1947thataresolutionwas
passedwhichentrustedthePanAmericanSanitary
Bureauwithdevelopingthesolutiontotheeradication
ofurbanyellowfeverbasedupontheeradicationof
AaegyptiUptothepresentAaegyptihasbeen
eradicatedfromBoliviaBrazilChileCostaRica
EcuadorElSalvadorGuatemalaHondurasMexico
NicaraguaPanamaParaguayPeruUruguayBritish
HondurasFrenchGuianaandtheCanalZoneThe
UnitedStatesusuallyaleaderinsuchactivitiesas
recentlyaslastyearstillhadnotundertakenAaegypti
eradicationprobablybecauseoftheabsenceofyellow
feveranditsimmediatethreattotheUSFinally
howeverafteryearsofdiscussionanddevelopmentof
internationalagreementstheUnitedStatesthanksto
thegoodprogresselsewhereandconsequenturgingof
othernationshasembarkeduponacampaigntoeradi
cateAaegyptifromthiscountry

LastFebruaryPresidentKennedyemphasizedthe
importanceofthisprogramwhenhestatedasfollows
toCongressAproblemofparticularsignificancein
theWesternHemisphereisthatofyellowfeverMany
countriesoftheAmericashaveconductedcampaigns
toeradicatethemosquitowhichcarriesyellowfever
buttheproblemofreinfestationhasbecomeaserious

oneparticularlyintheCaribbeanareaWehave
pledgedourparticipationtoeradicatethisdisease
carryingmosquitofromtheUnitedStatesandthe1964
budgetprovidesfundstoinitiatesucheffortsThiswill
bringthiscountryintoconformitywiththelongestab
lishedpolicyofthePanAmericanHealthOrganization
toeliminatethethreatofyellowfeverinthishemis
phere

Thisprogramnowisunderwayandistogivefirst
attentiontoPuertoRicotheVirginIslandsFlorida
andTexasalongtheMexicanborderDuringthenext
fiscalyearextensivesurveysandotherpreliminary
measureswillbeundertakenintheremainderofthe
socalledyellowfeverreceptivearea AlabamaAr
kansasGeorgiaLouisianaMississippiSouthCarolina
andTennesseeThenewlyestablishedAedesaegypti
EradicationBranchCommunicableDiseaseCenter
PublicHealthServiceinAtlantaGeorgiaisthenerve
centerofthisnewestmosquitocontrolprogramA
mimeographeddocumentdescribingtheprogramis
availablefromCDCAnon1963

Anotherimportantprogramintheworldtodayisthe
controloffilariasiscausedbyWuchereriabancrofti
andBrugiamalayiThisprogramisnotaswellorgan
izedaseithermalariaorAedesaegyptieradicationpro
gramsAtpresentthereismuchpressurethroughout
theworldtodosomethingaboutthismosquitoborne
diseasewhichcausesdisfiguringelephantiasisThe
socialstigmacausedbythegrotesquemalformations
oftheunfortunatesufferersofelephantiasisissadin
deedIpersonallyrecallthestrongpleamadetomein
1959bythethenMinisterofHealthinCeylonHer
ExcellencyVimalaWijewardeneShestatedthatma
lariahadbeenalmostconqueredinCeylonbutthat
filariasisstillcontinueduncheckedShefeltthatfilaria
siswasamoreimportantprobleminCeylonthanwas
malariaatthattimeIndeedthisistruenotonlyin
CeylonbutincertainpartsofIndiaBurmaThailand
andothercountrieswhicharesounfortunateasto
havebothdiseasespresentItispossiblethatmalaria
maybeeliminatedincertainareasofcountrieseven
thoughlargemultitudesofpeopleinthemalariafree
areasstillareexposedtofilariasisandsufferfromele
phantiasis

Thecontrolofthisdiseaseisfarmorecomplexand
theeffortslessrewardingthanmalariacontrolFilaria
sishasalongincubationperiodAfterinfection occurs

manyyearsmayelapsebeforeanyphysicalmanifesta
tionsofthediseaseareevidentbutoncethedeformi
tiesofelephantiasisappeartheyusuallyremainwith
theindividualforlifeThedrugdiethylcarbamazine
treatmentfrequentlyresultsinaseverereactionand
oftenleadstohostilityonthepartofthepopulation
Asaresultofdrugadministrationeventhosepersons
withoutapparentsymptomsmaydevelopanunpleas
antforeignproteinreactioncausedbydestructionof
themicrofilariae

Becauseofthemultiplevectorsoffilariasismosquito
controlmeasuresoftenmustbedirectedagainstseveral
speciesincludingthemostabundantpestmosquito
Culexquinquefasciatus orCfatigansasitisknown
inmanycountriesDifficulttocontrolspeciesofMan
soniamaybeinvolvedUsuallyageneralsanitation
programisrequiredtostopvectorbreedingandal
thoughsuchwouldbecommendablethiswillbeout
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ofthequestionforyearstocomeinsomepartsofthe
world sanitationisstillathingofthefuturedue
tohighcostandlackofunderstandingofbasicsanita
tionThisincidentallyremindsmeofanactualreport
whichrecentlycameinfromaFarEastcountry

SanitaryconditionsarequiteprimitiveItis
nowthelawthattheremustbeatoiletin
everybrickhousebuiltThishasresultedin
mostpeoplebuildingtheirhousesoutofother
materials

Incountrieswhereseweragesystemsconsistofcess
poolsandwherestandingwateriseverywhereallof
whichmaybreedmillionsofpotentialfiliarisisvectors
controlofthisdiseaseisnotpracticalforthetime
beingatleastGeorgeJBurton1960haspresented
avaluableseriesofpapersonthebionomicsof
filariasisvectorsinIndiaincludedaremanyremark
ablephotographsofthediseasemanifestationsfig1
aswellashabitsofthemosquitolarvaeespecially
Mansoniaspecies fig2 JohnFKesseloftheUni

versityofCaliforniaLosAngelesandEmileMassal
oftheInstituteofMedicalResearchinTahiti1982
havepreparedaninterestingaccountonthecontrolof
filariasisonPacificIslandsTheyfeltthatatpresent
bancroftianfilariasiscanbestbecontrolledbydiethyl
carbamazineadministrationfolowedbyamosquito
controlprogramMosquitocontrolalonewasnotprac
ticalintheislandsunderconsiderationinfactthe
drugadministrationappearedtothemtobethemost
effectiveofthetwomeasures

Todaytheworldisdoingsomethingaboutitsworst

mosquitoproblemMalariaeradicationthegreatest
healthprogrameverundertakenmthehistoryofman
kindisunderwayItisadramaticeffortandforthe
mostpartisagiganticmosquitocontrolcampaignIt
undoubtedlyisdoingmoretoimprovethehealthand
wellbeingofthehumanracethancouldanyother
programpresentlywithinthecapabilitiesofthenations
oftheworldAsanincidentalsidelightthoseofus
whocollectstampsarewellawareofthemalariapro
gramforrecently101nationsandterritoriesissued
postagestampscommemoratingmalariaeradication
JohnsonandFritz1963
Thisdramaticworldwideantimalariaprogramwas

bornduringWorldWarIIandcanbeconsideredas
oneofitsbeneficialbyproductsWhenAmericanGIs
andtroopsofothernationswenttotropicalareasfar
fromhomemanyquicklyfellvictimtothemosquito
bornediseasemalariaOnGuadalcanaltheUS
Marinessufferedmorecasualtiesfrommalariathan
fromenemyactionMalariacontrolunitssuddenly
becameanabsolutenecessitytoalltroopsinmalarious

Figure1Advancedelephantiasis IndiaPhotographsbyDrGeorgeJBurton

areasThediscoveryofthepotentpropertiesofDDT
in1943madethetaskpossibleandmustbecredited
withthesavingofmanylivesTheworkofthemalaria
controlunitscertainlywasaverypositivefactorinthe
winningofthatwarHoweverthemalariacontrol
effortsalsointroducedmodernmalariacontroltech
niquesintomanypartsoftheworldTheInstituteof
InterAmericanAffairsfundedbytheUSGovern
mentwasassistingvariousLatinAmericancountries
withmalariacontrolworkstartingin1943thuslaying
thefoundationforthepostwarprograms



Figure2SearchingforMansanialarvae Indiafilari Figure4Teamonwaterskatescarryingmotorized
asiscontrolprogram PhotographbyDrGeorgeJ dusteracrossNicaraguanswamp
Burton

AfterthewarendedtheWorldHealthOrganization
WHOwasfoundedandselectedmalariaasoneofits
targetsjustasthePanAmericanSanitaryBureauhad
doneintheAmericasTheexpandedworldwideeffort
againstthisdiseasesoonwasstartedMalariawasthe
mostseriousinfectiousdiseaseofmanatthattime
accountingforsome200000000casesannuallywith
2000000deathsTheUnitedStatesthroughintensive
antianophelinemeasureseradicatedmalariawithina
fewyearsTheMarshallPlanandPresidentTrumans
PointIVprogrammadeUSfundsavailabletomany
countriesoftheworldinorderthattheymightget
backontheirfeetWithUSassistancemalariawas
oneoftheproblemsattackedbymanylesserdeveloped
nationsintheearly1950swithdramaticsuccessEn
couragedbymanysuchsuccessestheWorldHealth
AssemblyinMexicoin1955followingtheleadof
1954actionofthePanAmericanSanitaryConference

Figure3NicaraguamalariacontroladvisorGABe
vierfromCaliforniaandCEspinosasupervisorof
larvicidingexaminingwaterskates

Figure5UnloadingDDTandsprayequipmentata
longhouseinthehighplateauareaofDarlacprovince
inVietnam

directedWHOtopromotetheeradicationofmalaria
TheUnitedNationsChildrensFundUNICEFmade
fundsavailableforpurchaseofinsecticidesandother
commoditiesneededforthisjointworldwideeffort

Oneofthelittleknownstoriesofthaterawasthe
partplayedbyaprominentCalifornianinthisdra
maticstoryIn1956thereexistedwhat wascalled

theInternationalDevelopmentAdvisoryBoard
IDABItsmembershadbeenappointedbyPresi
entEisenhowertoadviseapredecessoragencyof
AID thencalledtheInternationalCooperation
AdministrationorICA onwaystomakemosteffec
tiveuseofforeignaidTheonlyexpertinpublichealth
onIDABwhichincidentallywasheadedbythelate
EricJohnstonwasthelateWiltonLHalverson
MDformerlyDirectorofPublicHealthforthe
StateofCaliforniaDrHalversoninconsultation
withHenryvanZileHydeMDChiefoftheDivision
ofInternationalHealthPublicHealthServicemade
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Figure6ManualapplicationofParisgreendustfor
mulationonrimofswampinVietnam

astrongproposaltoMrJohnstonthattheUSre
directitseffortsfrommalariacontroltoanintensified
malariaeradicationcampaignDrHalversonas
ChairmanofaSpecialCommitteewasaskedbyMr
Johnstontomakeanexpandedstudyofthisproposi
tionwiththeassistanceofPaulFRussellMD
andthePublicHealthServiceDivisionofInter
nationalHealthTheresultingIDABdocument1956
becamethebasisforthepresentAIDmalariaeradi
cationprogramDrHalversonindeedshouldlongbe
rememberedandcreditedasoneofthekeyindividuals
inthisspectacularhealthundertaking

AID Total

Regions Population

FarEast 371581
NearEast

SouthAsia 898556
Africa 257129
Europe 643418
LatinAmerica 436213

Total 2407897
3161121b

TABLE1Statusofglobalmalariaeradicationpopulationinthousands

Eradication Consoli
ClaimedMain dation

tenancephase phase

Itisnotmyintenttodaytoattempttogiveallthe
detailsofthisgreatcampaignfortimeistooshortYou
andIastaxpayersarehelpingtomaketheglobalpro
grampossibleAsaresultofCongressionalactionstart
ingin1958approximately30millionannuallyof
USfundshavebeenusedtofinancedirectcontribu
tionstosome28countriesaswellastothePanAmeri
canHealthOrganizationandtheWorldHealthOr
ganizationBasicandappliedresearchpertinentto
thisprogramisbeingcarriedoutbyourgovernment
bothhereandabroadQuarterman1963Afewex
amplesofAIDmalariaeradicationactivitiesare
showninfigures36About70Americantechnicalstaff
membersareoverseaswithAIDintheeradication
programitselfandasallofyouaresowellaware
manynowwiththeprogramorpreviouslywithitare
CaliforniamosquitocontrolworkersActuallyCalifor
niahasmadeagreatercontributiontothisprogram
thananyotherstateinthecountryOnbehalfof
AIDIwishtothanktheStateofCaliforniaforthis
Asaresultofthehighstandardsinsisteduponbyyour
StateCaliforniaisaworldleaderinthefieldofmos
quitocontrolTheliberalpoliciesandprogressive
leadershipinCaliforniawhichhavemadeitpossible
formanyofyourwelltrainedexpertstobeutilizedby
theUSGovernmentinmalariaeradicationwork
havebeenatremendoushelptotheprogram

AlsowearegratefulthatCaliforniahaswelcomed
themanyforeignmalariaprogramtraineeswhomwe
havesenthereasobserversYouhavebeengracious
hostsandasaresultofyourkindnessmanymalaria
workersaroundtheworldaregoodfriendsofCali
forniaanditsmosquitocontrolworkersTheobserva
tionsofyouractivitieshaveproventobeinvaluable
demonstrationsofAmericanknowhowinaction

Letmeillustratethemagnitudeofthemalariaeradi
cationprogrambyjustafewstatisticsTable1gives

Attack
phase

3Sincetheprogramstartedin1957thefollowingcountriesar
rangedbyAIDregionshavereceivedUSassistance
FarEast CambodiaChinaIndonesiaLaosPhilippines

ThailandVietnam
NearEastSouthAsia CeylonIndiaIranJordanNepal

Pakistan
Africa EthiopiaLiberiaLibya
LatinAmerica BoliviaBrazilColombiaEcuadorElSalva

dorGuatemalaHaitiHondurasJamaicaNicaraguaPara
guayPeru

Eradicationprogramsinprocess

Preparatory Total Eradication

phase programnot
yetstarted

230175 17399 9528 95857 10355 115740 97018

630904 7109 301394 230169 19162 550725 73070
223535 3421 1505 1184 2889 217425
256340 250717 5623 5623

157599 60593 40384 42548 13084 96016 999

1498553 339239 358434 369758 42601 707793 388521

10090 2283 2392 2467 284 5143 2594

Includestheestimatedpopulationof753224thousandsofmainlandChinaNorthKoreaandNorthVietnamfromwhichno
additionalinformationisavailable

bFromWorldHealthOrganizationDocumentEB334Sept301963Processed



thelatestinformationastotheworldwidestatusof
thisprogramOfthe32billionpersonsintheworld
today15billionplusanunknownnumberinmain
landChinaNorthKoreaandNorthVietnamfor
whichnoinformationisavailableliveinareasthat
eitherareorrecentlyweremalariousOftheseabout
340millionarelivinginareaswhereeradicationis
completeNearly360millionmorehavealmost
achievederadicationastheyareintheconsolidation
phaseduringwhichtimesprayingoperationsforthe
mostpartareterminatedThismeansthatatleast700
millionpeoplepreviouslyexposedarenowmalaria
freeAbout730millionmorereceiveprotectionby
activeattackmeasureswhichforthemostpartconsist
ofresidualsprayingoftheirhouseswithDDTwater
dispersiblepowderinwaterDieldrinbenzinehexa
chlorideandmalathionareusedinareasofDDTre

sistanceQuartermanetal1963andSchooretal
1963discussdichlorvosasaresidualfumigantdi
chlorvosappearstobeapromisinginsecticideforuse
indoubleresistanceareas

Iamsorrytoaddhoweverthattherestillare388
millionpeoplewhodonotyethaveanyprotection
whatsoeverfrommalariaThelargestportionofthese
liveinAfricawherethecampaignisnotyetunderway
Weallhopethatsomedaytheprogramwillbeex
tendedtoallpeopleeverywheresothatthecruelchills
feversanddebilitationofmalarianolongerwillbea
millstonearoundtheneckofthesepeopleIthasbeen
shownfrequentlythatwhenthisweightisremoved
excellenteconomicandsocialprogresshasbeenmade
inmanycountries

Wehavemanyproblemsintheprogramsuchas
insecticideresistanceofcertainanophelinespecies
pooradministrationinsomecountrieslackofwell
trainedpersonnelinothersandinsufficientfundsin
mostItisunfortunatethatincertainquartersthe
principlesofgoodmosquitocontrolarenotalways
observedforsomethinkofthisonlyasamedicalpro
gramandtendtolosesightofthefactthatthegoal
mustbereachedprincipallythroughtheavenueof
vectorcontrolInsomecountriesthereisstillalackof
adequateknowledgeandunderstandingofmalaria
eradicationprinciplesaswellasascarcityofwell
trainedexperiencednationalpersonnelTheworldhas
hadtheseandotherproblemsofsetbacksbutdespite
thedeficienciestheprogramisprogressingfairlyrap
idlyAsexperienceisgainedandaspeopleevery
whererealizewhatthiseffortdoesforallcountriesand
itsinhabitantstheworldwilldemandcompleteelimi
nationofmalariafromallnationsThroughsuchmeas
urestheworldislearningthatfreedomfromdisease
andfrommosquitoes ispossible

Allofusbenefiteitherdirectlyorindirectlyfromthe
rolethatworldmosquitocontrolisplayingThese
benefitsmaybethosederivedfromtechnologicalad
vancesinthefieldofmosquitocontroldevelopedin
othercountries ormerelybecauseotherpeopleare
abletolivemoreproductivehealthylivesTheim
provedeconomicproductivityofthesepeoplebrings
aboutahigherstandardoflivingwhicheventually
benefitsworldtradeandsocialprogress

Allofusinvolvedinmosquitocontrolworkshould
beproudoftheparteachofushasplayedeitherdirect
lyorindirectlyinthishumanitarianglobalprogram

whichisdoingmuchtohelpdrawnationsmoredo
togetherWeferventlyhopethatthesean other
worthwhileimprovementsinthewayoflivingofall
peopleswillmakethisabetterworldinwhichtolive
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TobeperfectlyfrankuntilIbegansearchingthe
literatureIwasunawareofthetremendousamount
ofactivitythatisbeingcarriedonatthenationallevel
inregardtomosquitocontrolNormallyIdontbelieve
mostofusthinkinsuchbroadtermsWeareinclined
tobemoreconcernedwithwhattranspiresinourim
mediatesurroundingsBeingamemberofthemilitary
serviceIhavebeenawareofanacceleratedinsect
andvectorcontrolprogramthroughouttheDefense
establishmentwithparticularemphasisonmosqui
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toesEntomologicallyspeakingweinthemilitaryhave
moretofearfromthemosquitovectorsthanallthe
othergroupsofinsectscombined

ForthepurposeofthisdiscussionIamdividing
mosquitocontrolatthenationallevelintothreemain
categories1theroleofournationalprofessional
societies2theroleofourcollegesanduniversities
and3theroleoftheFederalGovernment
Ithinkitshouldbenotedthatthereisnoclear

separationbetweenthesethreenationalsegmentsIn
manywaystheyareinterrelatedanddependentupon
eachother

SinceIammostfamiliarwiththeFederalGovern
mentandparticularlythemilitarythemajorportion
ofthisdiscussionwillbecenteredonthisaspect

Onthenationallevelcontributionsmadebyour
twomajorprofessionalsocietiestheAmericanMos
quitoControlAssociationandtheEntomologicalSo
cietyofAmericaareveryimportantLongbeforethe
bugabooofthedramaticSilentSpringwasforced
uponourconsciousnesstherewerenumerousdiscus
sionsinournationalmeetingsandinpaperspublished
inourjournalsonthesubjectofsafehandlingof
pesticidesandavoidanceofundesirablecontamina
tionoftheenvironmentWewereverymuchawareof
thepossibleharmfuleffectsofthesetoxicantswhen
improperlyused

AconcreteexampleofAMCAencouragementof
mosquitocontrolprogrammingthroughoutthenation
wasthepublicationin1961ofBulletinNo4Organi
zationforMosquitoControlinwhichmethodsof
achievingsuchorganizationofdevelopingitoncein
stitutedandofavoidingpitfallsinboththeestablish
mentandtheoperationofmosquitocontrolprograms
werethoroughlydiscussedSuchstatesasNewJersey
FloridaVirginiaandCaliforniawheremosquitocon
trolorganizationsarethemostadvancedhaveex
changedpersonneltechnicaldataandmoralsupport
overtheyearsandwereinstrumentalinachievingthe
nationalscopeoftheAMCATherearenowsome193
regularlyconstitutedmosquitoabatementdistrictsin
theUnitedStatesSomeareoperatingunderdifferent
titlesothersarefunctioningasdivisionsofPublic
HealthagenciesInadditionthereareanundeter
minednumberofprogramsofalessformalizednature
inoperationtotalingatleasttwicethis193figure
Thereisnoquestionbutthatournationalprofessional
societieshaveplayedavitalroleinfosteringandsell
ingtheabatementdistrictconceptthroughoutallareas
ofourcountry

TheEntomologicalSocietyofAmericahasbeena
veryinfluentialorganizationinfosteringmosquito
controlresearchAsignificantcontributionmadeby
thissocietywastherecentpublicationoftheSynoptic
CatalogueoftheMosquitoesoftheWorldAlarge
numberofthescientificpapersappearingintheESA
publicationsdealwithculicidologyAsanexample
over25ofthepaperspresentedinSectionDMedical
andVeterinaryEntomologyattherecent1963St
Louismeetingwereonthesubjectofmosquitoes

Thetimelycontributionsmadebyourcollegesand
universitiesiswelldocumentedAlmostdailythese
institutionsareaddingtoourknowledgeofmosqui
toesprimarilyinsuchfieldsastaxonomyanddistribu
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tionbionomicsgeneticsphysiologymorphology
laboratorytechniquesdispersalphenomenadisease
agentrelationshipsandphysicalchemicalandbio
logicalcontrol

MosquitoresearchandcontrolactivitiesoftheFed
eralGovernmentaremainlyconfinedtothedepart
mentsofHealthEducationandWelfareAgriculture
InteriorandDefense

IntheFederalGovernmentasonewouldlogically
expectthePublicHealthServiceoftheDepartmentof
HealthEducationandWelfarehasbeenaleaderand
aprimecontributorinallaspectsofresearchonmos
quitoesTosingleoutsomeoftheirmoreimportant
achievementswewouldhavetomentiontherolethat
CommunicableDiseaseCenterplayedascoordinator
oftheverysuccessfulwartimemalariaeradicationpro
gramInfactCDCprobablyowesitsexistencetothis
eradicationprogramLikewisewemustmentionthe
voluminousresearchonthearboviruseswhichisbeing
carriedoninFloridaColoradoandhereinCalifornia
atBakersfieldOfgreatimportanceistherecentdis
coveryatthePublicHealthServiceSavannahlabora
toriesofdichlorvosasaresidualfumigantandthe
applicationofthisprincipletocontrolmosquitobreed
ingincatchbasinsandasameansofcontrolling
AnophelesinlivingquartersinmalariousareasCDC
alsoproposestheuseofdichlorvosforthedisinfection
oflongrangetransoceanicaircraftTheseareallnote
worthycontributionswhichcanhavefarreachingcon
sequences

Andnowanewnationwideinsecteradicationpro
gramhasemergedonthehorizonAveryambitious
undertakingoferadicatingtheyellowfevermosquito
fromournationalboundarieshasbeenassignedto
CDCincooperationwithstatehealthdepartments
OnOctober81963DonaldJSchliessmannformerly
theDeputyChiefoftheCentersTechnologyBranch
wasappointedChiefofthenewAedesaegyptiEradi
cationBranchAneconomymindedCongressearlier
thisspringhadrejectedfundsforthisprogrambut
recentlyitreverseditselfandappropriatedthesumof
3milliondollarstolaunchthiscampaignforfiscalyear
1964

Youmaybeinterestedintheproposedfiveyear
financialbreakdownforthisprogram

1964
1965
1966
1967
1968

FederalSupport
3 million
6

146
147
122

StateSupport Total
1928million 4928million
4211 10211
3494

ei

18094
2481 17181
2881 15081

TOTAL 505million 15475million65975million

Ithinkitshouldbepointedoutthatepidemicsof
denguefeverestimatedat20000casescurrentlyin
progressinPuertoRicoandJamaicaandtheimporta
tionofclinicalcasesofdenguefromtheseepidemic
areasintotheUnitedStateshadalottodowiththe
finalCongressionalapprovaloftheeradicationpro
gramOnemightevenconcludethattheseepidemics
hadaverytimelyoccurrence

TheAaegyptieradicationprogramwillbepartof
aninternationalefforttoeliminatethismosquitofrom



theWesternHemisphereanattemptthathaditsbe
ginningalmostfortyyearsagoinBrazilItshouldbe
notedthatAaegyptipopulationshavealreadybeen
clearedfrommostcountriesintheWesternHemi
sphereSomeofourneighboringnationshavepointed
outthatyellowfevermosquitoesintheUnitedStates
mightbeapossiblesourceofaccidentalreinfestation
oftheircountriesRecognizingthepossibilityofthis
isanotherreasonsupportingthisprogram

TheDepartmentofAgriculturethroughitsInsects
AffectingManandAnimalsBranchhasinthepast
andiscurrentlymakingmajorandimportantcontribu
tionstoournationwidemosquitocontroleffortProb
ablythemostnoteworthyamongthesearetheresearch
studiesconductedattheBeltsvilleMarylandand
GainesvilleFloridalaboratoriesThedevelopmentof
thechemosterilantconceptofcontrolwhichwasso
ablydescribedtothisgroupbyDrDonaldEWeid
haasayearagoiscertainlyrevolutionaryinallits
ramificationsLikewisethedevelopmentofthatvery
effectiverepellentcalleddeetordiethyltoluamideis
anotheroutstandingaccomplishmentfromwhichIcan
personallyassureyouthemilitaryisderivingagreat
dealofbenefit

WeareallawarethattheUSDepartmentofIn
teriorthroughitsBureauofSportFisheriesandWild
lifeisresponsibleforconservationofwildlifeThrough
passageofUSPublicLaw85582thisagencywas
assignedtheresponsibilityofevaluatingtheeffectsof
pesticidesonwildlifeandassistinginthedevelopment
ofchemicalsandtechniquestominimizelossesStart
ingwiththePresidentsCommitteeonPesticidesand
ondownthroughthevariousechelonsofgovernment
continuedconcernisbeingexpressedforthepossible
effectsofpesticidesonourwildliferesourcesNumer
ouscontactsanddiscussionswithmembersoftheBu
reauofSportFisheriesandWildlifehaveleftme
thoroughlyconvincedthattheyhavealogicaland
justifiableinterestinourmosquitoabatementactivi
tiesWeintheFederalGovernmentlooktothemfor
adviceandguidanceinconductingmosquitocontrol
programs

Ihaveafeelingthattheextentofmosquitocontrol
activitiesintheDepartmentofDefenseanditsvarious
armedservicecomponentsisnotfullyrealizednorun
derstoodMostpeopledonotknowthatthemilitary
sendsmillionsofdollarseachyearoninsectresearch

roughsubsidiesgrantsandcontractswithfounda
tionsanduniversitiesaswellasothergovernmental
agenciesForexamplethemajorportionofthefunds
requiredtooperatetheUSDAInsectsAffectingMan
andAnimalslaboratoryatGainesvilleFloridacomes
fromtheDepartmentofDefenseLikewisestudieson
thedetectionofinsecticideresiduesandinsectresist
ancetoinsecticidesattheBeltsvillelaboratoryare
fundedinpartbyDODgrantsAspreviouslymen
tionedthemilitaryismoreconcernedaboutonein
sectthemosquitothananyothervectorThisconcern
issubstantiatedinmanyways

Actuallythemosquitowasamenacetothemil
itarylongbeforeitwasrecognizedasacarrierof
diseasePercyAshburnsAHistoryoftheMedicalDe
partmentoftheUSArmy HoughtonMifflinCo
Boston1929recordsmanyinterestingentomological
observationsOneofthesereferredtoaCaptainMa

cauleywhowritingofhisexperienceswhilestatiane
atFortAbrahamLincolnNorthDakotain1885de
scribestheenormousnumbersofmosquitoesthatmade
lifemiserableforbothmanandanimalsHestatesthat
smudgesmadebyburninghalfdriedgrassinboth
officersquartersandenlistedmensbarrackswerenec
essarytorenderthequartersinhabitableandthat
heavyridingbootsthicktrousersleathergauntlets
andathickcacheneztuckedunderthehelmetand
collarofthetunichadtobewornonthetargetrange
becauseofthemosquitoes

Theimportanceoftheactualdestructionofthe
Anophelesmosquitoasameansofcontrollingmalaria
cannotbeoveremphasizedIstressthispointbecause
oftherecentappearanceofresistantstrainsofmalaria
plasmodiumparasitestothetwopreviouslyeffective
chemotherapeuticdrugschloroquineandprimaquine
inourtroopsinSoutheastAsiaThisproblemisnowso
seriousthatithasbecamenecessaryinsomeinstances
torevertbacktotheuseofquininetotreattheillness
ItisfearedthatthisisjustthebeginningThereare
predictionsthatifthisresistancetrendbecomeswide
spreadandthereareindicationsthismayhappen
thatitwillstagnatetheWorldHealthOrganization
malariaeradicationprogramforyearstocomeThisis
justanotherprimeexampleofwhytheeliminationof
thevectoristheonlysureandlastingmeansofcon
trollingthevectorbornediseases

Thereisnowrealizationamongourmilitarycom
mandersthatvectorbornediseasesandparticularly
themosquitotransmittedtypesdoplayavitaland
sometimesconclusiveroleinthesuccessorfailureof
militarycampaignsWeneedonlytoreflectbackto
WorldWarIIwhensuchdiseasesasmalariadengue
filariasisandencephalitisincapacitatedmoreofour
fightingmenthandidalltheweaponsoftheenemy
Militarycommanderswerefinallyforcedintorealizing
theneedforsomeeffectivemeansofprotectingour
troopsagainsttheseillnesses

DatafromWorldWarIImanpowerlossesattributed
tomosquitobornediseaseservetoremindusofhow
importantandseriousthisproblemactuallywasDur
ingthefouryearperiod19421945therewereap
proximately850000casesofmalariadengueand
filariasisreportedinourarmedforcesThisresultedin
atotalofover14millionmandayslostInsomein
stancesthesewereverypreciouslostdaysatatime
whenwecouldillaffordtospareasinglemanThese
figurescoupledwithanother1100000casesofother
arthropodbornediseasessuggestthemagnitudeof
thisproblem

Whatisthecurrentstatusofentomologyinthemili
tarytodayHowwellpreparedarewetofaceourre
sponsibilitiesincaseofanotherworldwideconflict

Thearmedforcesatthepresenttimehave88ento
mologistsonactivedutyThesearedividedamongthe
servicesasfollowstheArmyhas5222areinthe
NavyandtheAirForcehas14Forthemostpart
theseentomologistsrepresentahighlytrainedandco
ordinatedprofessionalpoolinstantlyavailablewhen
everandwhereverneededInadditionthese88active
dutypersonnelarebackedupbyalargereservecon
tingentwhoinashortperiodoftimecouldberecalled
toactivedutywithonlyaminimumofindoctrination
andtrainingrequiredWealsohaveavailablealarge
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groupofhighlytrainedtechniciansandsubprofes
sionalpersonnelConsiderableemphasisbyallthree
serviceshasbeenplacedonvectorcontroltraining
programs

Thepaucityofequipmentandsupplieswhich
plaguedourentomologicalunitsduringWorldWar
IIandtheKoreanconflictshouldnothappenagain
Significantprogresshasbeenmadeindevelopingand
makingavailablebetterdispersalapparatusforadulti
cidingandlarvicidingThisincludesallcategoriesof
handoperatedequipmentsmallandlargepowertype
unitsaswellasaerialdispersalapparatusforuseon
variouskindsofaircraftincludingjetpropelledtypes

Inspiteoftheseriousnessoftheresistanceproblem
wehavebettertoxicantsformosquitocontrolthan
everbeforeWehavemoreeffectiveandlongerlasting
repellentsOurgreatlyexpandedtrainingprogramfor
boththeprofessionalentomologistandtheenlisted
technicianisanareawherewehavemadegreatprog
ress

Thehorseandbuggyeraofinsectcontrolinthe
militaryisnolongerwithusThestigmaofthetwo
gallonsprayerWhichhashauntedusforyearswe
hopehasendedWiththetoolstheknowledgeandthe
personnelwenowhaveavailablethereisnoquestion
thatwearewellequippedtofacewhatevertaskslie
ahead

VerybrieflyIhaveattemptedtoimparttoyouthe
extentofmosquitocontrolactivitiesatthenational
levelSomeaspectsmayhavebeenomittedifsothis
wasunintentionalIthinkallwillagreehoweverthat
ourtotalnationalmosquitocontrolefforthasbeencon
siderableandthatthegeneralpublicismoreawareof
thisfacttodaythanatanytimeinourhistory

STATEROLEINMOSQUITOCONTROL

MALCOLMHMERRILLDirector

CaliforniaStateDepartmentofPublicHealth

Itisapleasureonceagaintoparticipateinyour
AnnualConferenceashasbeenmyprivilegeseveral
timesinthepastOnotheroccasionsmycontributions
havetendedtobesomewhattechnicalbuttodaywe
areconcernedprimarilywithadministrativeconsidera
tionsparticularlyasrelatedtointernationalnational
stateandlocalrelationshipsandresponsibilitiesSuch
administrativerelationshipsarenotnewtowsinpublic
health

BeforegettingintotheassignedsubjecthoweverI
shouldliketopausebrieflytopaytributetoadeparted
leaderfromthestatenationalandworldmosquito
controlsceneHaroldFarnsworthGraywasthekind
ofpersongenerouswithhismanyvaluablecontribu
tionstothisfieldwhobyhisveryphilosophyhelped
theenvironmentalhealthprogramofCaliforniaTo
dayIrepeatmyexpressionofgratitudeforhismany
richtechnicalandprofessionalcontributionstopublic
healthwhileaddingmypersonalfeelingofsorrow
overthegreatlossofCaliforniasseniorstatesmanin
mosquitocontrol
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Thelatitudecontainedinthissubjectnecessitates
todefinethestateroleinmosquitocontrolwhilecon
tributingdirectlytoitseffectivenessAsmostofyou
knowHaroldGraywasanardentexponentofhome
rulearuggedindividualistinbehalfoflocalgovern
mentHisexperttechnicaladvicefurnishedoverthe
yearsonthiskindofafoundationmateriallyhelpedus
intheconductofourrelationshipswithlocalCalifornia
mosquitocontrolagenciesAtyour25thAnnualCon
ferencefollowingHaroldGraysretirementIpaid
tributetohimasafounderandmainspringofyour
Associationaswellasforhismanyassistsinshaping
myidentifyingatleasttheprincipalorganizationsand
interestswhichhaveastateroleinmosquitocontrol
HistoricallytheUniversityofCaliforniaparticularly
throughtheoutstandingearlycontributionsofHerms
FreebornandGrayinitiatedvitalstudiesanddemon
strationsandextendedinvaluabletechnicaladviceand
traininginbehalfofCaliforniamosquitocontrolThe
Universityroleinrecentyearshasexpandedinava
rietyofareasthroughitsSchoolsofAgricultureEn
gineeringandPublicHealthaswellastheAgricul
turalExperimentStationandExtensionServiceThe
StateDepartmentofPublicHealthwithUSPublic
HealthServiceassistancebeganantimalariaactivities
intheearly1920sandhasbroadenedandaccelerated
itsmosquitocontrolprogramappreciablyduringthe
lastquartercenturyTheStateDepartmentofWater
Resourcesinconjunctionwithcorrelatedfederalwater
resourcesdevelopmentactivitiesalsoplaysapreven
tiveroleinCaliforniamosquitocontrolTheDepart
mentofFishandGamethroughitsprogramofwild
lifeconservationparticularlyinwaterfowlareashas
adistinctinterestinthemosquitocontrolpictureThe
DepartmentofAgricultureinavarietyofwaysrang
ingfrompesticideregulationtocropmanagement
practicesisinvolvedwithmosquitocontrolYourAs
sociationinfulfillmentofitsstatedobjectivesand
functioningasthestatewidecoordinatinginfluence
uponlocalmosquitocontrolactivitieshasperhapsthe
mostprominentstateroleinmosquitocontrol

Itwouldnotbegoingtoofarinthisregardtomen
tionalsosuchotherconcernedagenciesastheState
IrrigationDistrictsAssociationandtheStateSoilCon
servationReclamationandFloodControlprograms
EventheStateChamberofCommercebecomes
arousedwhenasin1952abumperoccurrenceof
mosquitoesisidentifiedwithamajoroutbreakofen
cephalitiswhichinturnmaysignificantlyaffectthe
stateseconomyInessenceeverystateagencywhich
hasarelationshiptowaterwouldappeartohavea
directorindirectroleinmosquitocontrol

Perhapsthemostimportantaspectofthissubjectis
thatofunderstandingtheliaisonresponsibilitiesofthe
statebetweenlocalandnationalprogramsofmosquito
controlThishasbeenamatterofcontinuousconcern
toourDepartmentinvirtuallyallareasofpublic
healthAgreatdealofdiscussionandjointplanningis
necessaryinordertoavoidduplicationorconflictThis
isalsoamatterofconcerntouswithinthevarious
programsatthestatelevelThroughoutitshistory
Californiahasbeencharacterizedasprimarilyahome
rulestatethispatternofoperationhasunquestionably
servedthestatewellinthepastStronglocalgovern
menthasprovidedmaximumaccountabilityandthe



closestkindofpublicawarenessofservicesreceived
withcorrespondingwillingnesstopaythecostsof
governmentalservicesAtthispointinCalifornias
growthanddevelopmenthoweverinfullrespectfor
ourstrongformoflocalgovernmentitisbecoming
increasinglyapparentthatconsiderablymorestateand
regionalplanningandactionwillberequiredifCali
forniaistoaccommodateitsfuturepopulationits
agricultureanditsindustrywhileleavingamplespace
forenjoyableandsaferecreationEvenasyoumeet
heretodayamostsignificantconferenceManinCali
fornia1980sisinprogressalsoinSacramentoThat
conferenceisaddressingitselftothelongrangeman
agementneedsofCaliforniabothphysicalandsocial
TheDepartmentofPublicHealthistakingapromi
nentroleinthosedeliberationsIdoubtthateven
HoraceGreeleyrealizedthefullimplicationofhis
adviceaboutgoingwestasitrelatestoourpopulation
gaininCaliforniawhichnowexceeds1500persons
daily

TurningnowtotheDepartmentsspecificinterestin
mosquitopreventionourBureauofVectorControlis
attemptingtorevieweverymajorwaterresourcede
velopmentbeingplannedthroughoutthestatebefore
constructionbeginsinordertominimizethefuture
mosquitopotentialInlinewithCaliforniaslongrange
waterresourcesdevelopmentprogramandinviewof
thegrowingdemandsforwateritisforeseeablethat
evengreateremphasiswillhavetobeplacedupon
waystoconservethisvitalresourceNodoubtsuchan
increasedemphasiswouldmeetwiththeheartysup
portofthisaudience

Turningnexttothestatesactivitiesinbehalfof
mosquitocontrolitseemstomethattherecenthistory
ofmosquitocontrolinCaliforniaisamostdramatic
storyinitselfAsrecentlyasthemid40sthestate
wideprogramformosquitocontrolwascomparatively
scatteredAtthecloseofWorldWarIIintheface
ofapossibilitythatreturningservicemencouldintro
ducecertainexoticmosquitobornediseasesintoCali
forniatheLegislaturerespondedbyvirtuallymatching
thosefundsavailablethroughyourcollectivelocal
agenciesSince1946theapproximately30localmos
quitocontrolagencieshavenearlydoubledinnumber
theterritoryunderorganizedmosquitocontrolhasin
creasedfromabout5000squaremilestoover35000
squaremilesandyourstatewidebudgetshavegrown
fromapproximatelyahalfmilliondollarstowellover
sixmilliondollarsinthecurrentyearThisspectacular
increaseinorganizedmosquitocontrolhasbeensup
plementedbyextensivemosquitosurveysandcontinu
ousconsultationbyourVectorControlstaffinorder
tofurnishvariouslocalitiestechnicalandfiscalinfor
mationrequiredinplanningsuccessfulmosquitocon
trolprograms

Associatedwiththisrapidgrowthofmosquitocon
trolinCaliforniahasbeenanothersignofprogress
whichourDepartmentlooksuponwithrealsatisfac
tionBetween1946whentherewere30agenciesand
1964withthepresent60agenciesthenumberof
graduateengineersandbiologistsinlocalmosquito
abatementprogramshasincreasedfrom2to62With
thegrowingcomplexityofyouryourprogramthisis
certainlyasignificantdevelopmentWithoutquestion
theStandardsandRecommendationsforLocalMos

quitoControlAgenciesadoptedbytheStateBoard
ofHealthin1949havecontributedtothisadvance

Theencephalitiscrisisof1952whichhasalready
beenreferredtosubsequentlyledtoincreasedem
phasisuponepidemiologicalaswellasentomological
surveillancewithimplementationofastandardized
mosquitosamplingsystemandreportingprogram
Whilethissystemlacksthedegreeofprecisionthat
allofuswouldliketoseeinthistypeofdiseasein
telligenceoperationithasneverthelessfurnishedmos
quitooccurrenceindexeswhichhaveprovidedearly
documentationofabnormalCulextarsalisproduction
Alsoassociatedwiththe1952episodewasthefulfill
mentofauniquestateroleinmosquitocontrolthat
ofemergencystatemosquitocontroloperationsinlo
calitieswithoutorganizedcontrolandsubjecttohigh
riskofencephalitisTheassistanceprovidedbythe
USPublicHealthServiceCommunicableDisease
Centeratthattimeisalsosignificantinthatitbrought
intofullplaytheresourcesofthethreelevelsofgov
ernmentfederalstateandlocal

Anotherservicewhichisavailablefromthestate
whichhasbeenusedeffectivelybutlessextensivelyis
programevaluationEverylocalagencycontractsfor
atleastonefiscalauditannuallybutonlyafewagen
cieshaverequestedcomprehensivetechnicalprogram
reviewsOntheotherhandthedisseminationoftech
nicalinformationaboutmosquitocontrolandtheex
tensionofmosquitocontroltrainingarestatefunctions
whichseemtoregisterhighindemandandacceptance

Researchdirectedtowardtechnologicaldevelopment
isundoubtedlytheareaofstateresponsibilitywhich
hasreceivedthemostattentionfromyouragencies
Duringthepast20yearswehavewitnessedthe
astoundingadaptivecapacityofmosquitoestotwo
distinctgroupsofmodernorganicinsecticidesthe
chlorinatedhydrocarbonsandtheorganophosphorus
materialsresultingincontinuousoperationalinsecur
ityWehavefurtherwitnessedanarousedconcern
aboutpesticidecontaminationoftheenvironmentIn
thesetwoareasthatisintechnologicalprogressand
environmentalhealthandsafetywefindperhapsthe
mostimportantstaterolesinmosquitocontrolWeare
particularlypleasedtoacknowledgethemosteffective
kindofcollaborationwiththeUniversityofCalifornia
inbothareasAsmostofyouknowaJointCommittee
oftheStateDepartmentofPublicHealthandtheUni
versityofCaliforniaonResearchonArthropodsof
HealthImportancehasbeenfunctioningwithreward
ingsuccessnowintoitssecondyearAllvectorcontrol
researchactivitiesoftheStateUniversityandourDe
partmentarereviewedbythisJointCommitteeItis
composedofequalUniversityandDepartmentmem
bershipWearefortunatetoreceivethroughthisCom
mitteethetechnicalconsultationofsuchdistinguished
scientistsintheUniversityasDrRichardMBohart
DrGlennECarmanDrWilliamCReevesandDr
RayFSmithonallaspectsofourvectorcontroltech
nicaIdevelopmentactivitiesEquallyfinecollaboration
isbeingachievedinourrelationshipwiththeUniver
sityonprogramrelatingtoenvironmentalhealthand
safetyInfactaveryimportantUniversityDepartment
cooperativeresearchprogramisnowintheblueprint
stageanEnvironmentalSciencesCentertobesitu
atedonthecampusoftheUniversityofCaliforniaat
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DavisWelookforwardtothiskindofintegrated
programasthemosteffectivewaytofulfillthestate
rolenotonlyinmosquitocontrolbutinagreatrange
ofsubjectareasofcriticalimportancetotheorderly
growthanddevelopmentofourrapidlychangingstate

Reflectingsomewhatmoredirectlyonthenatureof
thestatesroleinmosquitocontrolcertainconclusions
appearunmistakablyclearCertainlywearenotina
positiontorelaxorwaitupondevelopmentsoccurring
elsewherewhichmightbeemployeddirectlyor
adaptedintimetoourneedsItisimperativethatwe
aggressivelyattackourownCaliforniaproblemsThis
callsforacontinuedpioneeringrolefortheprotection
andsecurityofanareathatisuniquelydiversified
geographicallyandischaracterizedbyarapidlyex
pandingpopulationanaggressiveagriculturaldevel
opmentaspectacularindustrialgrowthandextensive
andexpandingrecreationalresourcesThuswevisual
izethestateroleinmosquitosuppressionasbeing
primarilytheimprovementofthereliabilityandeffec
tivenessofcontroltechnologyincollaborationwith
localoperationsOurobjectiveistoprovideabalanced
programoftechnologicalresearchanddevelopment
surveillanceassistancewitheducationtrainingand
informationdisseminationprogramevaluationas
neededandconsultationallintheinterestofdevelop

ingthemosteffectiveandeconomicalmosquitocontrol
obtainable

Althoughmysubjectspecificallypertainstomos
quitocontrolIamimpelledinclosingalsotobring
intofocusseveralothervectorproblemstowhichyour
organizationmightwellbegivingseriousthoughtas
possiblefutureresponsibilitiesIreferspecificallyto
thegrowinggnatanddomesticflyproblemsBoth
aquaticandterrestrialgnatsbidtobecomeofgreater
publicconcerninresponsetothemanyanddiverse
artificialchangesoccurringthroughoutthestateThe
domesticflyproblemisgainingsignificanceinCali
forniaindirectratiototheprogressivelyincreasing
organicbyproductsAlthoughtimedoesnotpermit
myelaboratingtodayupontheadministrativeoropera
tionalaspectsofachievingcontrolofthesenoxiousin
sectsitismyrecommendationthatjointdiscussions
bedevelopedbetweenmosquitoabatementdistricts
localhealthdepartmentsandlocalagriculturalagen
cieswithrespecttoassessingtheirpresentandpossi
blefuturesignificanceinyourrespectivelocalitiesIn
ourjudgmenttheseproblemswillrequireactiveinitia
tiveandparticipationofavarietyoflocalagencies
iftheyaretobeeffectivelymetthroughthemost
importantandeconomicpublichealthtechnique
knownnamelyprevention



JDWILLISPresiding

MrWillisItismypleasureatthistimetopresent
DrChesterOMcCorkleProfessorofAgricultural
EconomicsandViceChancelloroftheUniversityof
CaliforniaDaviswhoisheretoextendtheofficial
wordofwelcome

DrMcCorkleThankyouMrWillisLadiesand
gentlemenonbehalfofChancellorMrakandthefac
ultyatDavisIwanttoextendamostcordialwelcome
andtowishyousuccessinyourThirtysecondAnnual
Conference

ThestrengthwhichtheCollegeofLettersandSci
encehasachievedintheshorttimeofexistenceonthis
campuscanbetracedinlargemeasuredirectlytothe
strongfoundationinteachingandresearchbuiltonthe
principlesofbasicscientificemphasiswhichthefaculty
oftheCollegeofAgriculturehadsocarefullycon
structedInfactmanyofthepeoplewhoformedthe
nucleusofthenewCollegeofLettersandSciencein
1951hadbeenmembersofthestaffoftheoldCollege
ofAgricultureandofcoursehavenotceasedtokeep
theirtieswiththecollegeeventhoughtheyarenow
designatedinLettersandScience

ButtodaywearemovingoffinnewdirectionsThe
Regentsatjusttheirlastmeetingnamedthenewdean
forourlawschoolwhichdoesnotyetexistbutwhich
shortlywillbearealityhereatDavisTheywilltake
theirfirststudentsinthefallof1966Detailedplanning
isnowgettingunderwaytobuildandstaffamedical
schoolatDavisThisiscertainlyalogicaloutgrowthin
viewofthehistoryofthiscampusThoseofyoufamil
iarwiththephysicalcharacteroftheDaviscampus
recognizegreatchangesasyoupassthroughIamsure
Firstofallyoumayhaveseenthenewadditiontothe
librarywhichwillbeoccupiedthisnextsemester
RobbinsHallwhichhousesourEntomologyDepart
mentwithwhichIamsureyouareallfamiliarisnow
infulloperationHutchisonHallthefivestoryscience
buildinglocatedsouthandwestofherehasrecently
beenoccupiedInthebasementofthatbuildingif
youareinterestedisaveryelaboratecomputerfacility
equippedwithanIBM7040unitOurNationalPrimate
Centernowoccupyingtemporaryquartersonthecam
pushasreceiveditsfirstcontingentofalittleover
threehundredprimatesYouwouldbeinterestedto
knowthattherearefacilitiesoutthereforproducing
diseasetransmittingmosquitoesinverylargenumbers
thisbeingapartoftheresearchfunctionofthePrimate
CenterTheFacultyOfficeToweraconspicuousnew
campuslandmarkactuallyaninestoryofficebuilding
affectionatelyreferredtoastheTopoftheMrak

forobviousreasons isnowinfulluse

SECOND SESSION

MONDAYJANUARY27130PM

FREEBORNHALLUNIVERSITYOFCALIFORNIADAVIS

OurAlumniAssociationisnowanindependentbody
forthefirsttimewithitsownsecretaryJohnHardy
Johnisworkingveryactivelytoweldtogetherthe
alumniofDavisinordertoprovidelongneeded
strengthwhichsuchanorganizationcanprovideto
ourcampus

Inspiteofthegrowthtakingplaceinotherareas
agriculturecontinuestoexertastrongandhealthyin
fluenceonthiscampusWearestrivingtoretainthis
influencebutIassureyouitsnotaneasytaskWhile
undergraduateenrollmentinagricultureasawhole
hasshownahealthyincreaseinthepastyearthis
growthhasnotbeensharedbyalldepartmentsnorby
alldisciplinesPartofthisisdueIamsuretothe
increasedemphasisinhighschoolstowardtheteaching
ofphysicalandbiologicalsciencesIsuspectthisisa
desirableshiftforthemostpartIthinkanotherpart
ofitisduetothewidespreadmisconceptionsonthe
partofthegeneralpublicastotheroleofagriculturally
trainedpeopleinwhattheyerroneouslybelievetobe
atotallyindustrialsocietyWeneedhelpinattracting
goodstudentsintoagricultureTherearemorejobs
thancanbefilledthesalariesaregoodandtheoppor
tunitiesforadvancementhaveneverbeenbetter

Themisconceptionheldbymanyinoursociety
towardagricultureisbeginningtohaveanothereffect
onagriculturalteachingandresearchintheuniversity
ImustsayaveryunhealthyeffectForthepastsev

eralyearsthefundsmadeavailableforthesepurposes
bythestatehavebeenvirtuallyunchangedTheargu
mentsofferedarethattheteachingloadsareheavierin
otherfieldsandthatresearchprojectsinagriculture
neverseemtoendThefactsarethattheagricultural
facultyiscontributingsignificantlytoteachingthe
studentsinothersubjectmatterareasandwilldomore
ofthisinthefutureItisworkingwithlargenumbers
ofundergraduateandgraduatestudentsbutparticu
larlygraduatestudentsatthepresenttimeandis
attemptingtomeettheeverpresentrequestsforre
searchTeachinginourothercollegesonthecampus
isnotentirelyoutofchoicehowevermembersofthe
agriculturalfacultyarequalifiedforsuchserviceand
theywanttoteachWithrespecttothechargethat
projectsinagricultureneverseemtoendIcanassure
youthatprojectsareconcludedandclosedbutnobody
everhearsofthis

Whenproblemsrequiringresearchincreasefaster
thanthefacultyandstaffcansolvethemmanyorgani
zationssuchasyourscomeupwithexcellentresearch
suggestionsbutwetoooftencannotbeginappropriate
studyassoonasyouorassoonaswewouldlike
Underthefinancialconstraintsofrecentyearsithas
becomeevenmoredifficultButinspiteofthesediffi
cultiesIassureyouthattheCollegeofAgriculture
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willcontinuetoservethestateofCaliforniathenation
andtheworldbyonewayoranotherDeanMeyerhas
afacultycommitteeengagedinasoulsearchingreview
ofourentireteachingresearchandpublicservicefunc
tiontoseehowwecanbetterutilizetheresourcesthat

wehaveincopingwiththeagricultureofthefuture
Apartfromagriculturetherearemanyotherdifficul

tiesexperiencedbyacampussufferingfromgrow
ingpainsasweareWehaveclassenrollmentsnow
thataretoobigforthelargestclassroomswehaveon
thecampusThisyearthezoologyandphysiology
classesbothexceededthebiggestclassroomwehave
exceptforthisauditoriumWearejustabouttothe
pointwhereourchemistrylaboratorieswillbefilled
morningnoonandnightsixdaysaweekWehavethe
opportunitytoscheduleonemoreclassifweschedule
WednesdaynightandlateSaturdayafternoonThatis
thekindofspaceusewearegettingincertainareas
nowEvenwiththerateofbuildingthatwearetrying
toachievewearefallingbehindinourspaceAdvanc
ingstudentenrollmentsinboththeundergraduateand
graduatelevelsforthecampusasawholearealsotax
ingourhousingfacilitiesnotonlyforthecampusbut
forthecommunityWearestrivingtofindwaysand
meansofprovidingresidencehallsforstudentswhere
themonthlychargesforboardandroomcanbekept
withinreasonablelimitsThisisnoteasyAsourstu
dentpopulationoncampusgrowsitisnecessaryto
providecertaintypesofrecreationalactivitiesforsuch
activityinthevicinityofDavisislimitedThecostof
nearlyeveryfacetoftheeducationalexperiencewe
endeavortoprovideforourstudentsisrising

Thereisaninadequatesupplyoffirstrateinstruc
torsandresearchersThecompetitionisintensefortop
qualitypeoplethekinduponwhichtheUniversityof
CaliforniahasbuiltitsreputationinthepastThereis
alsoagreaterneedthanevertofindwaysandmeans
ofretainingacohesivespiritoffriendlinessandunity
thatgoeswithacampusthesizethatDavishasbeen
inthepast

Weareworkingtofindsolutionstotheseproblems
andtoimplementthesesolutionsItisourgreatest
interesttoprovideyoungmenandwomenwiththe
highestqualityofeducationalexperiencepossible
whetherthesebeundergraduatestudentsorgraduate
studentsWewillalsocontinuetoserveasamajorfull
spectrumresearchcenterandpublicserviceagency
Inmeetingthesecommitmentswerecognizethatthere
arefinancialconstraintsunderwhichanytaxsupported
institutionmustrightlyoperateandweknowthat
thereisneverenoughmoneytodoeverythingweneed
todoletalonewhatwemightwanttodoInanycase
weareallwillingtoworktoexceedourcommitments
inwhateverareatheymaybeWiththeunderstanding
andsupportofgroupssuchasyoursthistaskcanbe
mademucheasier

TheDaviscampusisyoursfortherestoftheday
andIhopeyouhaveanopportunitytolookarounda
littleBestwishesforahighlysuccessfulconference
andwecertainlyhopethattheCalAggiespiritcatches
yousometimeduringthedayThankyou
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GLENNECARMAN

DepartmentofEntomology

VECTORCONTROLANDRELATEDRESEARCH

ATTHEUNIVERSITYOFCALIFORNIA

RIVERSIDE

Althoughvectorcontrolandrelatedresearchstudies
wereinitiatedontheRiversidecampuslittlemore
thanadecadeagowenowhaveacreditablenumber
ofstaffmembersdevotingallorasignificantpartof
theirresearcheffortinthisareaofcriticalinvestigation
andcouldalreadyreciteanarrayofnotablecontribu
tionsthathaveemergedfromtheircollectiveendeav
orsTheseareamatterofrecordinappropriatescien
tificpublicationssoitisourmorepurposefulaimat
thistimetoacquaintyouwiththescopeofcurrent
studiesandthetrendofrecentlyreportedresults

Ourensuingdiscussionwillencompassthetoxicolo
gyscreeningandresistancestudiesonmosquitoes
mosquitoandHippelateseyegnatcontrolinvestiga
tionsaquaticmidgestudiesandthebiologicalcontrol
studiesoneyegnatsandchironomidmidgesThe
studiesreportedhavebeendirectedbyDrRLMet
calfDrGPGeorghiouDrMSMullaandDr
LDAndersonoftheDepartmentofEntomologyand
byDrECBayandDrEFLegneroftheDepart
mentofBiologicalControlMoredetailedandaddi
tionalinformationconcerningthestudiesconducted
byDrMullaandDrBaywillbepresentedbythem
indiscussionsscheduledinlatersessionsofthisconfer
enceandaccordinglyourreviewoftheirworkwillbe
somewhatlimited

STAGEISCREENINGFORWORLDHEALTHORGANIZATION

RLMetcalf

ThisextensiveprojectissupportedbytheWorld
HealthOrganizationtoimplementafundamental
screeningprograminsearchofnewinsecticidessuit
ableforuseinthemalariaeradicationprogramofthis
organizationandforothervectorcontrolprograms
Whilethemajoremphasisisaquestforcompounds
negativelycorrelatedforresistancetoDDTanddiel
drinitisalsoenvisionedthatthescreeningprocedure
maydiscloseeffectivecompoundstowhichfliesand
mosquitoescannotdevelopresistancePotentiallyuse
fulmaterialsrevealedbythisscreeningprogramare
subsequentlyexaminedinsupplementarylaboratory
testsandinsofarasavailableinsuitablequantitiesin
preliminaryfieldlarvicidaltests

Duringthepastyear166newcompoundswerecom
pletelyevaluatedbytheStageIscreeningprocedures
Compoundsdemonstratingunusualtoxicitytomosqui
toesorotherinterestingpropertiesincludedfive
acylatedcarbamateswithveryhightoxicitytoadult
mosquitoesfourorganophosphoruscompoundswith
veryhighactivityasmosquitolarvicidesandfour
organotincompoundswithgoodactivitytoadultmos
quitoesInadditionacompoundwhoseidentityisas
yetwithheldwasfoundtobeanespeciallyinteresting
synergistforcarbarylandothercarbamatesThecom
poundismoreactiveasasynergistforcarbaryland



othercarbamatesthanpiperonylbutoxideandgives
goodsynergismwithcarbarylata11ratio

Thiscontinuingprogramwillcapitalizeontheavail
abilityofbiologicallyactivematerialssynthesizedin
industrialandotherresearchlaboratoriesandprovide
valuabledirectionandguidancetothemosquitocon
trolstudiesweareconductinginsouthernandcentral
California

RESISTANCESTUDIESONMOSQUITOES
RLMetcalfandGPGeorghiou

Thesestudieshavebeencontinuedduringthepast
yearasapartofamultifacetedefforttocharacterize
thisbiologicalphenomenonandtodevelopwhatever
meansmaybeemployedtocircumventitsimplications
Whileitwouldnotbepurposefulinthisdiscussionto
elaborateonthemanyareasofinvestigationunder
waywewouldliketoprovidesomeinsightintooneof
themoreinterestingstudies

Byfarthemostintriguingaspectofthegeneticsof
resistanceisthepossibilityofdiscoveringpleiotropic
genesproducingnegativelycorrelatedresistanceto
pairsorgroupsofinsecticidesSince1960DrMetcalf
andDrGeorghiouhavebeeninvestigatingthecarba
materesistancepotentialofadieldrinDDTresistant
strainofAnophelesalbimanusandofasusceptible
strainofCulexpipiensquinquefasciatusSelective
pressuresonthesestrainswithmisopropylphenyl
methylcarbamatefor21and30generationsrespective
lyresultedina27foldincreaseintolerancetothe
selectiveagentinAnophelesanda2foldincreasein
CulexSusceptibilitytotherelatedmethylcarbamates
oisopropylphenyloisopropoxyphenylmsecbutyl
phenylmtertbutylphenyland4methylthio35xylyl
remainedvirtuallyunchangedlessthan2foldatthe
medianlethalconcentrationexceptforcarbarylwhich
was52foldlesseffectiveagainstCulexthaninitially
Theselectivepressureisbeingcontinuedandintensi
fiedinordertoensuremaximalexpressionoftheresis
tancepotential

Whentheresponseofthecarbamateselectedstrains
todieldrinandDDTwasinvestigateditwasfound
thatwhiletheCulexstrainwasassusceptibletodiel
drinandDDTasbeforeselectiontheAnophelesstrain
showedalmostcompletelossofresistancetothesecom
poundsDuringthesameperiodtheresistancelevelof
theunselectedcontrolstrainofAnophelesshowedonly
negligibleregressionofresistancetodieldrinandDDT
Thefrequencyofthedieldrinresistancegenewas68
beforecarbamateselection09after21generationsof
selectionand55intheunselectedcontrolstrainThis
regressionofdieldrinresistancecannotbeattributed
tochanceinclusionofanundulylargenumberof sus

ceptiblegenotypesintheinitialsampleinviewofthe
largesizeofthesampletakenortocontamination
sincenosusceptiblestrainofAnophelesismaintained

inourlaboratoriesTheseobservationsleadtothe
formulationofthehypothesisthattheobservedregres
sionofdieldrinresistanceisaconsequenceoftheselec
tionbythecarbamateeitherasatrueexpressionof
negativelycorrelatedtoxicityorduetosomedeleteri
ouseffectofthecarbamateenvironmentondieldrin
RRgenotypessuchasareductionofovipositionor
egghatchsothatrrgenotypeseventuallypredominate

Thesignificanceofthesestudiesmaybefarreaching
andcontinuinginvestigationsarebeingsupportedby
aresearchgrantfromtheUSPublicHealthService

MOSQUITOCONTROLINVESTIGATIONS

MSMulla

Thisphaseofourworkinvolvestheevaluationof
newmaterialsagainstmosquitolarvaeinbothlabora
toryandfieldtestsMaterialsshowingpromiseinthe
laboratoryaretestedinthefieldprimarilyagainst
Culextarsalis

Over50newcompoundswereevaluatedinthelab
oratoryduringthepastyearOfthese22compounds
manifestedhigherbiologicalactivitythanthatofDDT
andmalathionSixcompoundsnamelyAC52160SD
9020SD9320CL43913Bayer47940andSD8803
showedhigherbiologicalactivitythanparathionFour
othercompoundsnamelyAC47921Bayer52957SD
9321andCelaS1942hadactivitiessimilartothatof
parathion

InfieldtestsconductedagainstCtarsalisthesecom
poundswerehighlyeffectivewiththeratesrequired
forcompletekillsrangingfrom001to01lbperacre
Mostofthehighlyeffectivecompoundsmentioned
abovearecharacterizedbylowmammaliantoxicities
TheacuteoralLDofAC52180themosteffective
larvicidetestedlastyearisover300mgkgwhilethat
ofCelaS1942is3000mgkgsimilartothatof
malathion

Studiesontherelationshipofthesenewcompounds
tofishamphibiansandpredaceousinvertebratesindi
catedagoodmarginofsafetyAtlarvicidalratesthese
compoundsdidnotmanifestanyacutetoxicities

Studiesonmosquitoresistancewhichwereinitiated
twoyearsagowhenDDTtreatmentsfailedtocontrol
astrainofCulexpquinquefasciatusintheCoachella
ValleyhavebeencontinuedThisstrainwhichwas
colonizedinthelaboratoryandtestedforsusceptibility
patternwasfoundtohavemoderateresistancetoDDT
andslightresistancetodieldrinmalathionandOrtho
5353acarbamateinsecticideNoresistanceinthis
straintomethylparathionfenthionparathionSu
mithionandtwocarbamatesnamelyAC5727and
Ortho5305wasapparent

AstrainofCtarsalisfromsouthernSanJoaquinVal
leywasfoundtoberesistanttoDDTbutnotto8
organophosphorustypecompoundstestedagainstthis
strainAedesnigromaculisfromthesouthernpartof
theValleywasfoundtoberesistanttoDDTdieldrin
parathionandmalathionNoappreciableresistancein
thisstraintoAC52160CL43913SD7438fenthion
methylparathionandSumithionwasrecordedAl
thoughthesestudieswerelimitedinscopetheydo
pointoutthatparathionresistantAnigromaculusare
susceptibletocertainphosphatesespeciallyAC52160
andCL43913

HippelatesEyeGnatsLaboratoryandfieldinvesti
gationsonthedevelopmentofsoillarvicideswerecon
tinuedInthelaboratoryitwasfoundthatonlyafew
compoundsshowedresiduallarvicidalactivityinthe
soilFouroftheseweretestedinthefieldandonly
oneBayer37289wasfoundtoproduceseasonalcon
trolwithonesoiltreatment
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Soiltreatmentshavealimitedpotentialforeyegnat
controlThereforeemphasishasbeenshiftedtocul
turalcontrolmeasuresSincenoncultivationthrough
theuseofweedoiltocontrolweedstandshasfound

wideacceptanceotheravenuesinthisrespectwere
exploredWeedstandstreatedwithweedoiloneto
sixdaysbeforediskingproducedexcellentcontrolof
eyegnatsSimilarlytreatmentofthesoilsurfaceim
mediatelyafterthediskingofheavycovercropspro
videsexcellentcontrolofthegnatsTreatmentof
diskedsoiliseasierthantheoilingofweedstands
beforediskingTheamountofoilneededtoprovide
satisfactorycontrolisabout to3aoftheamount
neededforthepredisktreatmentsBothofthesenew
approacheswillbeapplicabletovegetableandfield
cropswhereitiscontemplatedtodiskunderthecrop
residuesThesemeasureswillsuitablysupplementthe
noncultivationmeasuresalreadyinoperation

Forthepurposesofunderstandingthebiological
effectsofsterilizingchemicalsandofevaluatingthe
effectivenessofattractantsinthefieldstudieswere
initiatedtoelucidatethereproductivebiologyand
physiologicalagingofeyegnatsThefemalereproduc
tivesystemwasfoundtobenotablydifferentfromthat
ofcloselyrelatedDiptera

Eachovarycontains1016ovariolesEachoogonium
separatingfromthegermariumdividesyielding15
nursecellsandanoocyteThedevelopmentperiodof
thefollicleisdividedinto10stagesGrowthanddis
integrationofnursecellsoocytedevelopmentdiffer
entiationoffollicularepitheliumappearanceofnon
chorioniccellsandthesizeofthesestructureswere
usedindeterminingvariousstagesofthegonotropic
cycleTransferofspermfromspermathecatothe
seminalreceptaclelocatedinthecommonoviductwas
alsousedtoaidinagedeterminationCriteriaforsepa
ratingparousandnulliparousfemalesweredeveloped

Matedfemalesisolatedfrommaleslaydecreasing
numberofeggswithdecreasingviabilitiesTheegg
viabilityinfemalesmatedonceiscompletelylacking
inafewdaysSincethefemaleslayseveralbatchesof
eggsrepeatedmatingsarenecessaryfortheproduction
ofamaximumnumberofviableeggsMaleeyegnats
onemergencearecapableofmatingHoweverthe
femalesdonotmateuntiltheyareover48hoursold
MatingactivityinfemalesstartswhenStageVtoVI
ofthegonotropiccycleisreachedTheserelationships
arepartlycontrolledbyexternalfactorssuchaslight
andtemperature

Itishopedthataddedinformationonthebasicre
productivebiologyofeyegnatswillprovidenewguide
linesforformulatingandexploringadditionalmeasures
fortheabatementofeyegnatswhichareaparticularly
seriousnuisanceprobleminsouthernCaliforniaMeas
uresnowemployedtominimizetheintensityofgnat
populationsarestillfarfromadequate

AQUATICMIDGESTUDIES
LDAnderson

ThesestudiesunderthecapabledirectionofDr
AndersoncontinuetoexpandanddiversifyMuchof
theworkisconductedatMidgevilleapondfarmand
fieldlaboratorycomplexIocatedontheRiversidecam
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pusOfthe28testpondscompletedinthisinstallation
10arebeingusedinfishmidgestudies12forthe
evaluationofmidgeproductioninrelationtonutri
tionalbackground1forbiologicalcontrolstudies1for
stockcultureproductionand4whichareequipped
withscreenedenclosuresarebeingusedincontrol
testsorfortheproductionofsegregatedspeciesIn
addition24fieldaquariamountedoncementplatforms
andsuppliedwitheitherfilteredorsourcewaterare
availableforbothfishandmidgetypetests

Additionalstudiesinvolvingsurveymonitoring
evaluationofcontrolmethodsandscreeningofcandi
dateinsecticidesareinprogressinSanDiegoOcean
sideWhittierOntarioPalmSpringsandLancaster

Theidentificationclassificationanddistributionof
midgespeciesinthesouthernCaliforniaareacontinue
toreceivecarefulstudyItispresentlyindicatedthat
asmanyas30speciesmaybefoundinthisareaand
26in14generahavebeendifferentiatedEffortsare
alsobeingmadetocharacterizethelarvalstagesofthe
dominantspeciesLifehistorystudiesshowthatthe
minimumcyclefromeggtoadultvariesfrom14to19
daysamongthespeciesstudied

Theavailabilityofessentialnutritionalrequirements
appearstobelimitingandmaylargelydeterminedis
tributionofspeciesAsanexampledominantspecies
ChironomusfulvipilusandCstigmaterusinthe
Ontarioareawhereasmuchas95ppmofavailable
phosphateispresentinthepondwaterarenotfoundin
watersatRiversidewith002ppmofavailablephos
phateIncreasingthephosphatelevelinRiverside
pondsto20ppmresultedintheproductionofsignifi
cantnumbersofthesesamespeciesPondmidgepro
ductivitystudiesrevealedthatmoremidgeswerepro
ducedinpondsthatweredriedandthenrewetthan
inoneskeptcontinuouslywet

Fishchironomidassociationstudiesshowedlarge
mouthblackbassMicropterussalmoidestohaveno
effectonmidgepopulationsMosquitofishGambusia
affiniscausedanincreaseinmidgeswhereasredear
sunfishLepomismicrolopusoftenbutnotconsistent
lycausedareductioninmidgeproduction

Midgeinsecticidestudiesinvolvedapproximately20
candidatematerialsEmulsifiableconcentratesofpara
thionandseveralotherorganophosphorustypecom
poundswerethemosteffectiveincontrollingmidge
larvaewithLDvaluesreportedintherangeof to

34ounceperacre
Assayingonfishpopulationstheeffectofpesticides

usedtocontrolmidgeshasbecomeanessentialcorol
larytotheseinsecticidestudiesIntestsutilizingrain
bowtroutitwasfoundthatthemaximumamountsthat
couldbeusedwithoutinjuryto7to9inchtroutin
termsofpoundsperacreofparathionSumithion
Geigy30494fenthionmalathionandEthylGuthion
were442215and18to116poundsrespectively
Wettablepowderformulationsgenerallyappeartobe
moretoxictotroutthanemulsionsoremulsifiablecon
centratesandgranularformulationsaretheleasttoxic
Oneto2inchtroutwereseveraltimesmoresusceptible
tothepesticidesthanthe7to9inchtrout



BIOLOGICALCONTROLOFHippelatesEYEGNitrS
ANDCHIRONOMIDMIDGES

ECBayandEFLegner

Hippelatesresearchin1963wasmainlyconcerned
withparasitesearchandevaluationintheCoachella
ValleyofsouthernCaliforniabyDrECBayandin
theWestIndiesbyDrEFLegner

Byfieldexposingcontainersofgrassseedlingsin
festedwithHippelateseggsDrLegnerdiscovereda
dozenparasiticspeciesandstrainsofHymenopterain
PuertoRicoandJamaicaFiveofthesehavebeensuc
cessfullyculturedatRiversideandwillbefieldtested
in1964

InadditiontoHippelatesparasitesDrLegnercol
lectedfourspeciesofparasitesfromhousefliesThese
alsoarebeingrearedinRiversideinpreparationfor
1964fieldevaluation

IntheCoachellaValleyDrBayfoundonenew
parasiteacynipidwaspTrybliographaDidyctium
spThisparasitewhichwasrecoveredontwooccasions
wasobtainedbyinfestingsoilplotswitheyegnateggs
producedinthelaboratorySomesoilplotsthusin
festedproduceduptomorethan100timesasmany
gnatsaschecksThiswouldindicatethattheeyegnat
problemcouldinfactbemuchworsethanitisNat
uralfactorsresponsibleforeyegnatsuppressionareto
begivenfurtherstudyduringthecomingseason

Biologicalcontrolofchironomidsduring1963was
largelydevotedtodevelopingmassrearingtechniques
forchironomidlarvaeSubstantialsuccesshasbeen
achievedinmassrearingtwoimportantspeciesTen
dipescalifornicusandTendipesfulvipilus

Studiesontheuseoffishasameansofcontrolling
midgeswereconductedcooperativelywithDrAnder
sonandhavebeenreportedearlierinthispaper

Inthefieldofinsectpathologyamicrosporidian
parasiteGurleyaspofchironomidlarvaewasdis
coveredduringthesummerof1963Anintensivestudy
ofthisdiseaseorganismwillbeundertakenbyMr
KentHunteragraduatestudentassociatedwiththe
aquaticmidgeprojectandtheworkerresponsiblefor
firstdetectingthispathogen

MOSQUITOANDRELATEDARTHROPOD
CONTROLACTIVITIESUNIVERSITY

OFCALIFORNIABERKELEY

DEANEPFURMAN

DepartmentofEntomologyandParasitology

Theresearchprograminentomologyandparasi
tologywasinitiatedatBerkeleyover75yearsago
Becauseofafavorablecombinationofacademiccli
matepopulationincreaseandrelevanceofinsectsto
agricultureandhealththedepartmentflourishedBy
variousanalysesandreportsithasbeenratedsince
WorldWarIIoneofthedistinguisheddepartments
intheUniversity

HavingachievedthisstatureisnotenoughTheposi
tionoftheDepartmentofEntomologyandParasi
tologylikeotherdistinguisheddepartmentsonthe
Berkeleycampusmustbemaintainedandimproved
byemphasizingsignificantareasandbyfillingopen
ingsastheyoccurwiththebestpossiblescientistsand
teachersInrecentyearstheDepartmentatBerkeley
hasdevotedincreasingattentiontothesignificantarea
ofinsectvectorsandrelatedarthropodsaffectingthe
healthofmanandanimalsbothfromthestandpoint
ofstrengtheningtheresearchprogramaswellasfrom
thestandpointofrecruitingtopscientistsandteachers
Itisourgoaltodevelopabalancedteachingandre
searchunitthatcoversthefullspectrumofparasi
tology

AtthemeetingoftheCaliforniaMosquitoControl
AssociationheldtwoyearsagoDrRaySmithdis
cussedtheresearchactivitiesoftheDepartmentof
EntomologyandParasitologyThusitseemsappro
priatetolimitmyremarkstodaytosomeofthede
velopmentssincethattime

INSECTTOXICOLOGYANDPHYSIOLOGY

Asmanyofyouknowourworldrenownedinsect
toxicologistDrWilliamHoskinsjoinedtheemeritus
ranksthislastyearleavingaseriousgapinouractive
staffWehavebeenmostfortunatehoweverinthat
anotherinternationallyrespectedinsecttoxicologist
DrJohnCasidaformerlyProfessorofInsectToxico
logyattheUniversityofWisconsinhasjoinedthe
BerkeleystaffashisreplacementDrCasidacomesto
uswithanactiveresearchprogramIncludedinhis
currentworkarestudiesonmetabolismofDDTdiel
drinandavarietyofcarbamatesinrelationtoresist
anceMostofthisworkisbeingconductedonhouse
fliessomeutilizesmosquitoesHisplansforfuture
workincludestudiesonthegeneraltoxicologyof
newerinsecticidesofinterestinmosquitoabatement
Healsowillbeworkingonthemodeofactionof
synergistssuchascarbamatesandpyrethroidsIfany
ofyouencounteranyabnormalresponses suchas

decreasedhatchabilityofeggsordecreasedlongev
ity inmosquitoeswhichseemtobeassociatedwith
naturalproductssuchasplantjuicesDrCasida
wouldappreciatehearingfromyou

DieldrinMetabolisminMosquitoes Othercon

tinuingresearchactivitiesininsecttoxicologyand
physiologyatBerkeleyrecentlyhaveproducedresults
basictothedevelopmentofmoreeffectivemosquito
controlmeasuresUntilrecentlyitwasbelievedthat
dieldrinwasnotmetabolizedbymosquitoesThishas
beendisprovedbyOonithanandMiskusJEcon
EntomolInpressworkingwithradioactiveC
dieldrinanddieldrinresistantfemaleadultCulexquin
quefasciatusMetabolismofdieldrininmosquitoesis
veryslowhowevercomparedtothatinhouseflies
Usingpaperchromatographictechniquestoresolve
dieldrinandmetaboliteithasbeenfoundthatthe
metaboliteisexcretedwithoutstorageinthebody
Workonthenatureofthemetaboliteiscontinuing

GeneticNatureofResistancetoDieldrininMos
quitoes SusceptibleandresistantstrainsofC
quinquefasciatusmosquitoeswereestablishedbydis
criminatingconcentrationsofdieldrininthefourth
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larvalinstarBycrossbreedinghybridsofintermediate
susceptibilitywereobtainedByrepeatedcrossbreed
ingandeliminationofsusceptiblesitwasshownthat
resistancetodieldriniscontrolledbyasingleinheri
tablefactorwhichisneitherfullyrecessivenordomi
nantinthehybridgenotypeCrossresistancewas
showntolindanebutnottomalathionnortoanyof
threecarbamatesJTPennellandWMHoskins
BullWHOInpress

SimilarworkwithadultfemalesofCquinqueascia
tusproducedresultsinlinewiththosefrom larvae
Datawereobtainedsupportingthehypothesesthat
neitherrateofpickupofdieldrinnormetabolismof
dieldrinisthecontrollingprocessindieldrinresistance

DetectionofMicroAmountsofInsecticidePicked
upbyMosquitoes TheWHOadultmosquito
testmethodwasspecificallydevisedtodetectphysio
logicalresistancetoinsecticidesIfphysiologicalre
sistanceistobecorrectlydiagnoseditisnecessaryto
knowthattheamountofinsecticideenteringtheinsect
isaknownfunctionofthedosageandexposuretime
UsingadultsofaCquinquefasciatusstrainhomozy
gousforresistancetodieldrinexperimentshavebeen
conductedusingelectroncapturedetectionwithgas
chromatographyResultssuggestthatthepickupof
insecticidebymosquitoesrestingontreatedpaper
variesdirectlywiththeconcentrationonthepaperas
wellaswithdurationofexposurePennellMiskusand
CraigBullWHOInpress

WithreferencetoWHOtestkitsitisofinterestto
notethatDrMauroMartignoniofourDivisionofIn
vertebratePathologyiscollaboratingwiththeWHO
indesigninganewtypeoffieldkitwithquiteadiffer
entimmediateobjectiveinmindfromthatsoughtwith
insecticideresistancetestkitsThegoalistodevelopa
pocketsizedunitenablingsmallinitialbatchesofany
conceivableparasitesandpathogensofvectorstobe
preservedfordispatchanddiagnosis

TolerancetoOrganicPhosphates Aspartofa
generalstudyofdifferencesinproteinsandenzymes
insusceptibleandresistantstrainsoffliesandmosqui
toesexperimentshavebeenconductedtodetermine
electrophoreticpropertiesofesterasescholinesterases
aliphaticesterasesaromaticesterasesTheresults
lendsupporttothetheorythatresistancetoorganic
phosphateinsecticidessuchasmalathionisrelatedto
higherphosphataseactivityMenzelCraigandHos
kins1963JInsectPhysiol9479493Theadenosine
triphospataselevelinresistantfliesispositivelycorre
latedwiththelevelofresistance

SystemicAcaricidesforControlofEctoparasites
Formanyyearsentomologistshavebeenintrigued

withtheideaofcontrollingarthropodparasitesor
theirbitingbymeansoffeedingchemicalstotheir
intendedhostseitheraspillsorasfeedadditives
Mostoftheattemptshavefailedbutinrecentyears
therehavebeennotablesuccessesasforexamplethe
controlofcattlegrubsthroughuseofsystemicinsecti
cidesWehavebeenworkingalongthislinewithpoul
tryandtheirmiteparasitesThemostrecentworkindi
catesthatamaterialwhichhasbeenusedbypoultry
menforseveralyearstosuppressorcontrolsomecom
monpoultrydiseaseswillalsocontrolinfestationofthe
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northernfowlmiteOrnithonyssussylviarumThe
drugsulfaquinoxalinehasbeenfoundtobeeffective
whenaddedtothefeedatalevelof0033andfedto
thebirdsonacontinuingbasisovera5weekperiod
DPFurmanandVSStratton1963JEconEn

tornol569045Workiscontinuingonramifications
ofthisproblem

SYSTEMATICSOFARTHROPODSOFMEDICALAND
VETERINARYIMPORTANCE

In1963anewstaffmemberDrJamesOliverjoined
theBerkeleyDepartmentDrOliverisanacaroiogist
withparticularresearchinterestsincytogeneticsHeis
studyingthechromosomalpictureinticksafieldof
greatsignificancetousinitspotentialforclearingup
problemsofspeciescomplexesForexamplerecentlya
Russianworkerpresentedconvincingevidencethatthe
tickcalledArgasreflexusactuallyconsistsof3distinct
speciesThisapproachmayhelptoexplainsomeofthe
behavioralandvaryingpathogenvectorpotentialsof
differentstrainsorpopulationsofatickspeciesDr
Oliveralsoplanstocontinuehybridizationstudiesof
closelyrelatedspeciesofticksalongthelinesofwork
hehasstartedwithDandersoniandDvariabilisHe
wouldbehappytoreceivelivingspecimensofanyof
ourCaliforniaticksforthesestudies

ManyofyouareawarethatDrUsingerhasbeen
conductingsimilarstudieswithbedbugsasreported
twoyearsagoherebyRaySmithThisworkiscon
tinuingtoclarifyadditionalproblemsofspeciationin
theCimicidaeOtheractivesystematicresearchin
cludesReduviidaeUsingerandWygodzinsky para
siticmitesDPFurmanandFJRadovskyrhagi
onidssimuliidsandPhlebotomusJAAndersonM
FasterrnackBChaniotis

PATHOGENVECTORSTUDIES

AlongunexplainedmysteryinCaliforniaishowan
eyewormThelaziacalfforniensiscommonlyfoundin
deermanagestogetfromhosttohostTheparasite
occursalsoindogssheeprabbitsandavarietyof
othermammalsincludingmanAtpresentwehavean
activeresearchprograminvestigatingthepossibilities
oftransmissionbyvariouskindsofbitingandnon
bitingfliesDPFurmanCJWeinmannJRAn
dersonandWMLonghurstWearenowableto
maintaintheparasiteforperiodsuptoseveralmonths
inthelaboratoryWithreasonableluckwehopeto
havetheanswertotheproblemoftransmissionwithin
thenearfuture

Otherstudiesincludetransmissionofbloodparasites
ofgamebirdsandmammalsbybloodsuckingarthro
podsdevelopmentalpatternsoftapewormlarvaein
fleasSiphonaptera andcarrionfeedingarthropods
astransporthostsforTrichinellaspiralisthecausal
agentoftrichinosisinman

ECOLOGYBEHAVIORANDCONTROLOFARTHROPODS
OFMEDICALANDVETERINARYIMPORTANCE

RichardGarciahasrecentlycompletedamajorre
searchprojectontheecologyofthepajaroellotick
Ornithodoroscoriaceuswidelyknownasthemost
venomoustickinCaliforniaOneofthemostintriguing



aspectsofhisworkliesinthedemonstrationforthe
firsttimethatcarbondioxidenotonlycausesimmedi
ateactivationofticksbutthatitservesasaneffective
attractantforsomespeciesRGarcia1962AnnEn
tomolSocAm55605Garciamadeeffectiveuseof
thisdevelopmentincollectinglargenumbersofticks
inthefieldWhilemostofthetickscollectedwerethe
pajaroelloothertickswereattractedaswell

PaulCatts1963PhDthesishascompleteda
thoroughinvestigationofthebiologyofarodentbot
flyCuterebridae Thisrepresentsthemostthorough
investigationofbiologyinthisgroupofparasiticflies
evermadeWehavealreadyputtousesomeleads
whichtheCuterebrastudygaveusinworkingoutthe
habitsofrelatedformscattlegrubswhichcausegreat
economiclosstothelivestockindustryCattsfound
thatmalesofrodentbotshavedefiniteaggregation
siteswheretheysetupjealouslyguardedterritories
andwaitforfemalefliesSimilarlyitappearsthatadult
malesofcommoncattlegrubsHypodermalineatum
havedefiniteaggregationsitesItisconceivablethat
treatmentoflimitedaggregationsitesinthespringof
theyearcouldreduceeffectivelythecattlegrubpopu
lationforthefollowingyearCattsGarciaandPoor
baughMS

Amajorprojectisunderwayonthehostsandfeed
inghabitsofbloodsuckingDipteraJRAndersonand
JBHoyWithallthework which hasbeendoneon

mosquitoestodateitisamazinghowlittleisknown
aboutthehostrangeandfeedingbehaviorofmost
bloodsuckingfliesEvenformostmosquitoesrelatively
littleisknownofhostrangebeyondthatofmanand
someofhisdomesticatedanimalsThesestudiesare
beingconductedbytrappingengorgedfliesfrom ex

perimentallyexposedmammalianandavianhostsas
wellasbyidentifyingthroughprecipitinteststhe
bloodmealsourcesofwildcaughtfliesInpreliminary
workwithexperimentallyexposeddeerinnorthern
Californiatherehavebeentakenthreespeciesofmos
quitoesCulicidae threespeciesofbitingmidges
Ceratopogonidae twospeciesofhorsefliesTaban

idae twospeciesofsnipefliesRhagionidae and

thestableflyStomoxyscalcitransThesignificance
ofthistypeofworkisapparentinassessingthepoten
tialroleofbloodsuckingfliesasvectorsofdisease
agents

ethJohn Andersonwillreportlateronhisworkonthe
ologyecologyandcontroloffilthfliesInaddition

tothatworkheisinvolvedinstudiesontheoverwin
teringofthelittlehouseflyFanniacanicularisandon
theovipositionalstimuliaffectingit

Inthissamegeneralareafallsacomplexecological
studyofthefaunalsuccessionandpopulationdynamics
ofDipterainhabitingandassociatedwithundisturbed
cattledroppingsTheroleofthistypeofbreeding
mediumasaflyproductionsourcewillbestudiedwith
particularattentiontothefactorssuchasintraand
interspecificcompetitionwhichmayaffectpopula
tions

InconclusionIshouldmentionaverybasicresearch
areawhichhasbeenunderwayforaboutthreeyears
Thishastodowiththefactorsgoverningexternalpara
sitepoulationsonhostssuchasmammalsandbirds
CarlMohrandAlStumpfhavealreadydemonstrated
adefiniterelationshipbetweensizeandshapeofthe

homerangeofcertainrodentsandtheirpopulationsof
ectoparasitesTheyhavealsodemonstratedabasic
linearratherthancircularcharacteristicofmosthome
rangesofhostrodentsWhiletheystillhavealongway
togotheirultimategoalistogatherenoughdataso
thattheycandevelopanarithmeticstatementofthe
varioushostfactorsandspacingwhichinfluencethe
incidenceandintensityofinfestation

MOSQUITOANDRELATEDARTHROPOD
CONTROLACTIVITIESUNIVERSITY

OFCALIFORNIADAVIS

RMBOHARTDepartmentofEntomology

InasurveyofthecalendaryearsactivitiesIam
alwayssurprisedtofindthatwehavesomanypeople
atUniversityofCaliforniaDaviswhoaredoingre
searchintheareaoftodayssubjectInmosquitoin
vestigationsalonewecanclaim14or15individuals
whohavemadesignificantstudiesonproblemsin
whichtheyareespeciallyinterestedThisdoesnotin
cludeanumberofotherswhoperformedmainly as

assistants

InordertogiveapictureofouractivitiesIwillgo
throughthelistbrieflyFirstwithrespecttofliesthe
workisbeingcarriedonbyEdLoomisandVernBur
tonofAgriculturalExtensionandSamHartofAgricul
turalEngineeringDrLoomiswillbediscussingthe
flyproblemlaterintheprogramSecondlyNorm
Akessonisheadingtheworkonmosquitocontrol
equipmentProfessorAkessonoftheAgriculturalEn
gineeringDepartmentalsowillspeaklater

Thisbringsusmoreparticularlytothesubjectof
mosquitoesStanBaileywillreportonthemosquito
flightrangestudyintheSacramentoValleyDrBailey
hasshiftedhisinterestsslightlyalthoughtheyarestill
intherealmofecologyHeismakinganintensive
studyoftheseasonalmovementsofAnophelesfree
borniMuchscatteredinformationisavailablefrom
previousworkersbutBaileyistryingtoassemblea
morecompletepictureHehasbeenabletofollowthe
massmovementintothehillsoneithersideofthe
Valleybutespeciallythewestsideandthenhas
observedlocalmovementbymarkedmosquitoesThe
massmovementstartsinSeptemberandislargelycom
pletebythefirstofDecemberLocalmovementtakes
placewhenevertemperaturesriseintotherangeof
5759F

CharlesJudsonhasbeencontinuinghisworkonthe
hatchingofmosquitoeggssincehistransferfromthe
StateDepartmentofPublicHealthtoEntomologyat
DavisDrJudsonhasbeenabletoprovethatthe
hatchingresponseisnotpurelyamechanicaloneand
hasshowntheinvolvementofthenervoussystemof
theembryoinaspecificareaoftheeggHehasbeen
manipulatinghatchingbyinducingitwithcarbonmon
oxideandthisopensupintriguingavenuesoffurther
studyTestsarebeingmadealsowithdichlorvosand
itstoxicactiononeggsinthelaboratoryandunder
fieldconditions
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AndyMcClellandisarecentadditiontoourstaff
fromEnglandbywayofIndianawhereheworkedat
NotreDameDrMcClellandsparticularinterestsare
theinterrelationshipsofmosquitoecologyandgenet
icsHehasanumberofpublicationstohiscreditin
thisfieldalreadyandweareexpectinggreatthingsof
him

DrMicheleLavoipierreoftheHooperFoundation
leftDavisthispastsummerandisnowdoingresearch
onmosquitoesinSingaporeWehopehewillresume
hisworkhereinayearorsoWhileatDavishein
vestigatedthefeedingmechanismsofmosquitoesin
relationtothetransmissionoffilariasisofdogsDr
Lavoipierrewasalsoaconstantsourceofencourage
menttoourgraduatestudents

AnewdevelopmentonthecampusisthePrimate
CenterDrRichardRossanisinchargeofthestudies
ontransmissionofmonkeymalariaandhehasafunc
tioningcolonyofAnophelesfreebornialready

BobWashinooftheBureauofVectorControlhas
beenconcentratingonricefieldswithrespecttotheir
roleasmosquitoproducersMuchhasbeendoneinthe
pastbyasuccessionofinvestigatorsandBobhasat
temptedtodrawallofthepastfindingstogetherand
addsomeofhisowntogiveusamoremeaningful
pictureofthericefieldhabitatUnderinvestigationare
suchfactorsaswatertemperaturedissolvedoxygen
concentrationofchlorophyllinplanktondiatomscon
chostracodssnailsdistributionofvariousspeciesof
algaeandpredatorsofallkindsTheseasonalpattern
ofmosquitoesinthericefieldsisbeingfollowedclosely
andthisworkwillcomplementthatofDrBaileyand
hiscoworkers

AlsoassignedtoDavisbytheBureauofVectorCon
trolisYoshHokamawhohasbeenassistingDrJudson
inhisegghatchingstudiesonacooperativebasis

Anothermanwhohasworkedinthisareaoffactors
controllingembryonicdevelopmentisAliNavvaba
graduatestudentunderDrJudsonsdirection

FredIltisisagraduatestudentundermysupervision
whoisnowwellalongwithhisstudyoftherelation
shipsofCulexpipiensandquinquefasciatusonthe
PacificCoastInterestingsidelinesofthisprojecthave
beenthediscoveryoftwonaturallyoccurringmuta
tionsonearedeyedformandtheotheramalewith
deformedpalpiwhichhasbeenpreviouslyknownin
theliteraturefromradiationexperiments

ChetMooreisworkingtowardhisPhDonaneco
logicalprobleminvolvingCulextarsalisDuringthe
yearhepublishedapaperontheseasonalvariationin
autogenyinCulextarsalisHefoundthattheincidence
ofautogenyaswellasthesizeoftheeggraftswas
greatestinMayandJuneThedegreeofautogenyand
numberofeggslaidautogenouslyreachedalowlevel
inSeptemberandOctoberAlsobeingstudiedisthe
successionofspeciesinfieldpondsinrelationtopollu
tiontemperatureandautogeny

Oneofthemostintriguingstudiesbeingcarriedout
bygraduatestudentsisthequestionofsolidsugar
feedingbymosquitoesDonEliasonunderthesuper
visionofDrBaileyhasbeenilluminatingthisproblem
andhaspublishedapaperonthesubjectSeveralre
searchersindifferentpartsoftheworldhavealready
takenadvantageofhisdiscoveriestofurthertheirown
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studiesBrieflyhehasfoundthatmosquitoesofboth
sexesandmanydifferentspeciesproducesalivaand
dissolvedrysolublematerialsmuchashousefliesare
abletodoThisputsthehabitsofmosquitoesintoan
entirelydifferentlightandforcesustochangeourold
ideasthatmalemosquitoessubsistonnectarfrom
flowersandfemalesmustseekbloodCertainlydried
uphoneydewandothersugaryresiduesmustnowbe
consideredimportantsourcesofnourishmentformos
quitoesAsidefromthiswenowhaveanewtoolfor
studyingmosquitoesinthelaboratorytheirlongevity
foodrequirementsandtheuseofbaits

AnotherdevelopmentinVeterinarySciencehasbeen
theworkofAlDaMassaagraduatestudentwithDr
JRDouglasHeisplanningtocontinuewithmosqui
tostudiesafterhavingcompletedhisMastersdegree
lastJuneInhisthesishedemonstratedthatCulextar
saliscouldbeandlikelyisattimesanimportantvec
toroffowlpoxinpoultry

BuzzHoffmanhasbeentakingaMastersdegree
withDrBaileyandhascompletedathoroughseasonal
studyofthemosquitoesofYoloCountyHeisnow
beginninganecologicaldistributionalinvestigationon
thevariousspeciesofCaliforniaAnopheles

Arelativenewcomertotheranksofmedicalecology
isDaveBaergHehashadexperienceintheflight
rangestudyandwillpursuesomemosquitoproblem
whenhebecomesagraduatestudentthisspring

Asformyownmosquitoworkithasbeenpractically
atastandstillduringthepastyearIncollaboration
withBobWashinoIhavenowstartedarevisionof
theFreebornandBohartbulletinonMosquitoesof
CaliforniaItisourintentiontodoitovercompletely
bringituptodateandmakeitmoreusefulinevery
way

InconclusionIcansaythatmosquitoandrelated
arthropodactivitiesaredefinitelyontheincreaseat
theUniversityofCaliforniaatDavis

THEBEHAVIORANDECOLOGYOFVARIOUS
FLIESASSOCIATEDWITHPOULTRY

RANCHESINNORTHERN
CALIFORNIA

JOHNRANDERSON
DivisionofParasitology

UniversityofCaliforniaBerkeley

Thepoultryranchhabitatisanartificiallycreated
partofourenvironmentandoneofitsmostimportant
components fromtheviewpointofoneconcerned
withfliesisthepresenceofaccumulatedchicken
droppingswithoutwhichvirtuallytheentirearthro
podfaunaassociatedwitharanchwouldbedeprived
ofaplacetofeedgrowanddevelopInadditiontothe
flylarvaewhichdevelopinthismediumwealsofind
suchotherinvertebrateanimalsasnematodesand
otherwormscentipedesmillipedespseudoscorpions
mitesspidersearwigsbeetlesmothspredaceousand



parasiticwaspsandahostofotherorganismsSome
prominentvertebratesaremiceratsandwildbirds

OnatypicalpoultryranchinnorthernCaliforniaone
couldexpecttofindrepresentativesofsome15to20
familiesoffliesandatanygiventimefromMay
throughOctoberwemightfind30to50speciesofflies

Recentstudiesonthebehaviorandecologyofflies
AndersonandPoorbaugh1964havebeenconcerned

withwheredifferentflyspeciesandassociatedinsects
arefoundabouttheranchesduringthedayasopposed
totheirnocturaldistributionandwhatthefliesare
doingatvarioussitesegmatingfeedingoroviposit
ing Primaryemphasishasbeengiventothehousefly
MuscadomesticaLthelittlehouseflyFanniacani
cularisL andcertainoftheirnaturalenemiesbe

causethesefliesaremostcommonlyinvolvedinnui
sancecomplaints

METHODSOFSTUDY

AllstudieswerecarriedoutinSonomaCountyon
6000to8000birdranchesofthesuspendedcagetype
layingoperationfig1 Sincetheproblemofestimat
ingnumbersisbasicformostfieldworkinecology
threedifferentmethodsofsamplingwereusedvisual
countsstickyflytapeandvacuummachinecatches
asmeansofdoubleandtriplecheckingpopulation
fluctuations

Figure1Vacuumsamplingmachineinusebetween
rowsofcagedhens

ADVacsbankpackvacuumsamplingmachine
figs12withacollectingorificeofonehalfsquare

footwasusedtocapturefliesfromthefollowingsites
abouttheranches1overtheaccumulateddrop
pingsunderstretchwirecages2downtheaisles
betweenrowsofcages3invegetationbetween
housesandadjacenttothetwooutermosthouses4
invegetationunderandsurroundingtreesandshrubs
nearpoultryhousesand5fromthebranchesoftrees
andshrubswithinabout20to100feetfromthepoultry
houses

1DVacCo1462CallensRdVenturaCalif

Daylightcollectionswereobtainedbetween1100
amand500pmandnocturnalcollectionswere
madebetween1000pmandmidnightPst

Figure2Collectingfliesfromshrubsandtreesnear
chickenhouses

Stickyflytapeswerehungindoorsneartheceilings
ofthepoultryhousesandoutdoorsinnearbytreesand
shrubsVisualflycountsperunitareaofceilingetc
orperScuddergrillweremadeattheareaswithinthe
poultryhousesatwhichfliescongregatedbutwhich
couldnotbesampledbyusingthevacuummachine
becauseofvariousphysicalrestrictionsinthearchitec
turaldesignsofthebuildings

2AeroxonProductsInc9East38StreetNY18NY

THEBEHAVIORANDDISPERSALOFVARIOUSSPECIES
ABOUTTHERANCHES

Thedifferentmethodsofsamplingusuallyshowed
similarchangesinthepopulationfluctuationsofF
canicularisandMdomesticabutweeklychangesin
magnitudesdetectedbythedifferentsamplingmethods
oftenvariedconsiderablyfromonemethodtoanother
Theadvantagesanddisadvantagesofthedifferent
methodsofsamplinghavebeendiscussedbyAnderson
andPoorbaugh1964

IncountsandobservationsconfinedtoFcanicularis
Mdomesticaandsixotherlargeeasilyrecognized
fliesitwasfoundthatflypopulationsofthesespecies
werewidelydispersedabouttheranchpremisesduring
thedayAtnighthoweverinstrikingcontrasttothe
flieswidespreaddiurnaldispersiontheoutdoorag
gregationsofallexceptonespecieswerefoundpre
dominantlyinthebranchesoftreesandshrubs

Ninetyeightand97oftheFcanicularisandMdo
mesticacapturedintheoutdoornocturalvacuumcol
lectionswereobtainedfromthebranchesoftreesand
shrubswhereasnightvisualcountswithinthehouses
showedthatalmosttheentireindoorpopulation
restedonorneartheceilingThefliesremainedat
thesenocturnalrestingsitesfor12to16hoursAtno
othertimeina24hourperiodweresuchlargeseg
mentofthesepopulationsaggregatedatonlytwo
principalsites



Subsequentquantitativestickytapesamplesob
tainedwithinhousesversusthosehungoutsidein
nearbytreesandshrubsshowedthat85oftheF
canicularisandMdomesticawerecaughtwithin
housesConverselyhowevermorethan90ofthe
OphyraleucostomaWiedandcertainichneumonid
waspparasiteswerecapturedoutdoorsonthetree
tapes AndersonandPoorbaugh1964Oleuco
stomaiscommonlyknownastheblackgarbageflyand
itsdevelopinglarvaearepredaceousonthoseofother
flylarvaeinthedroppings

Itisfeltthatthestickytapedata85oftheF
canicularisandMdomesticacaughtindoorsand90
ofcertainparasitesandpredatorscaughtoutdoorsin
treesandshrubsconstitutegoodcriteriaforestiniat
ingwherethetotalranchpopulationsoftheseinsects
arecongregatedatnightHoweveruntilwefindaway
toaccountforeveryflyonaranchwewillneverknow
preciselyhowrepresentativeoursamplesareofthe
absoluteranchpopulationsNeverthelessthemarked
differenceinthenocturnaldispersionofFcanicularis
andMdomesticaandsomeoftheirinsectenemies
suggestsonepotentialmeansofinitiatingmoreeffec
tiveflycontrolprogramsthroughmoreselectiveappli
cationofinsecticidesdesignedtokeepthemortalityof
certainnaturalenemiesataminimumInsecticides
appliedtotreesandshrubsadjacenttopoultryhouses
inthepreviouslycitedstudyareaprobablykillnomore
than10orlessofthetotalranchpopulationsof
thesetwoprincipalnuisancefliesandinfactmay
insteadbedestroyingmostofthetotalpopulationsof
certainbeneficialbiologicalcontrolagents

Instudyingthedispersionanddensityofflieswithin
andoutsidethehousesduringthedayitwasfoundthat
Fcaniculariswaspredominantlyanindoorspecies
whichexceptforearlyspringandlatefallavoided
areasdirectlyexposedtosunlightMdomesticaand
theotherspeciesstudiedweremoreactiveoutsidein
sunexposedareasInenclosedhousesswarmsofF
canicularismalesweremostdenseattheendsofthe
housestheareasofgreatestlightintensityInthemore
opentypeofhouseswheretherewaslittledifference
inthelightintensitythroughoutFcanicularismales
wereuniformlydispersedthroughout

InlaboratoryexperimentsNieschulz1935has
shownthatFcanicularisbecomesactiveandreaches
itsmaximumactivitythresholdatlowertemperatures
thanMdomesticaandParker1962foundthatina
tropicalenvironmenttheonsetofMdomesticaactivity
inthemorningwasdelayedbylowminimumtempera
turesandthattheactivityoffemales almostal

waysstartedlaterinthemorningthanthatofthe
malesandrosefairlygraduallytoahighlevelthe
maximumreadingbeingobtainedduringtheafter
noonRecentfieldstudiesindicatesimilartempera
tureinfluencedactivitypatternsofthesespecieson
northernCaliforniapoultryranches Andersonand
Poorbaugh1964HereMdomesticaadultswerenot
generallyveryactiveuntilabout1100amornoon
andbothstickytapeandvacuumcatchesshowedthat
thelargestaggregationsofindividualsoccurredonthe
southandwestsidesoftheranchesThehouseflies
tendedtofollowthesunandremainedmostactive
inthesunexposedareasTheyalsooccurredinthe
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vegetationbetweenhousesinnumbersequalorgreater
thanonthedroppings

Duringthepastyearstudiesweremadeonthedi
urnalactivityoffliesandsomeoftheirparasitesonthe
droppingsbymakingvacuumcollectionsoverthesur
faceofthedroppingsathalfhourintervalsfromearly
morningtoduskOndifferentdayseitheroneortwo
majorpeaksinflyactivitywerefoundandtheseac
tivitypeaksappearedstronglyinfluencedbytempera
tureOnwarmdays78Fby1100amtherewas
asmallpeakofactivityaroundnoonto100pmand
amajorpeakfromabout400to600pmOncolddays
lessthan65Fby1100amtherewasasinglewell
definedpeakofactivitybetweenabout100and400
pmbutregardlessofwhetheradaywaswarmor
coldthegreatestflyactivityonthedroppingsoccurred
fromearlytomidafternoonVariouswaspparasites
ofthefliesontheotherhandwerecaughtinequalor
greaternumbersduringthemorningthanintheafter
noonAssomeranchersflamethedroppingsasameth
odofflycontrolitappearsthattheycouldobtaina
maximumkilloffliesandaminimumkillofthebene
ficialparasiticwaspsbyflamingaround400to500
pmHoweveraswedonotyetknowwhatadverse
effectsflamingthedroppingsmighthaveonthemany
othernaturalenemiesofflieswhichliveinthemanure
thismethodofcontrolmightconceivablybeasdis
advantageoustothenaturalenemiesoffliesasspray
ingthedroppingswithaninsecticide13ydissecting
andexaminingtheovariesanddiverticulaeoftheflies
caughtoverdroppingsIhavebeenabletodetermine
whetherthefemaleshadcometothedroppingstoovi
positorfeedorbothItwasinterestingtofindthat
mostFcanicularisandMdomesticafedshortlybefore
settlingdownforthenightperhapsthisexplainsin
partwhysuchlargesegmentsofthesepopulationsare
foundrestingwithinhousesatnightasopposedtosur
roundinggrassesandtrees

Anotherinterestingflyassociatedwithpoultryranch
esisthestableflyStomoxyscalcitransLAsmany
as50ovipositingfemalesper1000squarefeetofdrop
pingsurfacehavebeencollectedinvacuumsamples
takenoveraccumulatedmanureAndersonandPoor
baugh1964Onthebasisoftotaldroppingsurface
areaona6000to8000birdranchthisfigureindicates
thattherewereapproximately300to400femalesovi
positingduringthefewminutesinwhichasamplewas
obtainedIfthislevelofactivityistypicalforonlya
fewhoursduringtheafternoonthenstablefliesare
indeednumerousonnorthernCaliforniapoultryranch
esAlthoughotherworkersMitzmain1913Bos1934
haveexperimentallyfedstablefliesonchickensinthe
laboratoryandBishopp1913reportedtheyhadbeen
seenfeedingonthecombsofchickensunderfieldcon
ditionswehavenotseemthemfeedingonchickensin
CaliforniaPrecipitintestssonsixengorgedfliescaught
ononepoultryranchinNovemberrevealedthatall
theseflieshadfedonBovidaethenearestbovidsbeing
cattlepasturedonehalftoonemilefromtheranch
Atthemomentitappearsasifpoultryranchesserve
asasourceofstableflieswhichdisperseinsearchof

ThesebloodmealanalysesweremadebyDrCHTempelis
andMissMFLofySchoolofPublicHealthUniversityof
CaliforniaBerkeley



hostsotherthanchickensandthenlaterappearon
poultryrancheswherethefemalessubsequentlyovi
posit

NATURALENEMIESOFFLIES

Oneaspectofthestudiesonsomeoftheinterrela
tionshipsbetweenfliesandtheirnaturalenemieshas
beentherecoveryandidentificationofseveralspecies
ofparasiticwaspsfrombothFcanicularisandMdo
mesticaThedifferentialnightrestingbehaviorofthese
fliesandcertainoftheirwaspparasiteshasbeendis
cussedpreviouslyOtherwaspparasiteshavebeenre
coveredfrom5otherflyspecies

Stillothernaturalenemiesofflieswhichoccurinthe
droppingsaretheEuropeanearwigForficulaauricu
lariaLaspeciesofstaphylinidbeetleandthemites
MacrochelesmuscadomesticaeScopoliandanun
identifiedspeciesofthegenusFuscuropodaVitzthum
Underlaboratoryconditionsallofthesearthropodsfed
oneithertheeggsorboththeeggsandfirstinstarlar
vaeofMdomesticaFcanicularisandthefalsestable
flyMuscinastabulansFallSomenaturalenemies
whichfeedontheadultsofmanyflyspeciesarespiders
thejumpingspecieswhichoccuronthedroppings

andthewebspinnersfoundnearthecealingsand
birdsThewesternkingbirdwesternflycatchercliff
swallowandbarnswallowwereallobservedhawk
ingfliesontherancheswhereasBrewerandred
wingedblackbirdshousesparrowsmockingbirdsand
whitecrownedsparrowswereseenfeedingonfly
larvaeFlieskilledbythefungusEntomophthora
muscaeCohn werefoundonallranches

Todateourmostextensivestudyonnaturalenemies
hasbeenontheeffectsofthepredaceouslarvaeofO
leucostomaonthelarvaeofthehouseflythelittle
houseflyandthefalsestableflyUnderdifferentlab
oratoryconditionsindividualOphyralarvaehave
killedasmanyas20Mdomestica10Mstabulans
and2Fcanicularislarvaeperdayduringfourand
fivedayobservationperiods

AlthoughOphyralarvaecandevelopasrapidlyin
mediacontainingnopreylarvaeaswhentheyfeedon
otherflylarvaetheyhavealwaysattackedandfedon
otherflylarvaewheneverpreylarvaewerepresent
fig3 Whencontainedwithasuperfluousnumberof

preytheyalwayskilledmanymoreperdaythanthey
couldpossiblyeatThebeneficialresultofthisbe
havioristhatthesuperfluouspreylarvaekilledby
Ophyraareeatenbytheremaininglivingpreyspecies
Houseflylarvaeforexampleinpreferencetoother
foodintheirdevelopmentalmediumarerapidlyat
tractedtoanddevourmembersoftheirownkind
whichhavebeenkilledandleftbyOphyralarvaeAs
nolarvalcadaversremainwhentheOphyraareready
tofeedagaintheykillandfeedontheremainingliv
ingpreylarvae

ationalevidenceindicatesthatOleucostoma
tpreybyinjectingatoxinintothebodycavity
appearsthatthespeedwithwhichtheattacked

preydependsontheamountoftoxininjectedThis
isoneaspectofthesestudiesstillbeinginvestigated
InanyeventtheInectedtoxinsoonparalyzestheprey
andcausesitsbodyfluidstoliquefysothattheattacked
larvabecomesflaccid

Figure3LarvaofOphyraleucostomafeedingonlarva
ofMuscadomestica

Theimpactofthevariousindividualnaturalenemies
offlieswillbedifficulttoevaluateundernaturalfield
conditionsbutIfeelweshouldcontinuetoinvestigate
andconsidermethodsofsparingmaximumnumbersof
themtoaidinouroverallflycontrolprogramsBefore
sprayingthedroppingswithaninsecticidethenwe
shouldrecallthatcertainnaturalenemiessuchasthe
parasiticwaspsandpredaceousspidersandmites
spendasmuchormoretimeonthedroppingsthanthe
fliesUnlikeflylarvaemanyofthebeneficialarthro
podsassociatedwithmanurearesurfacedwellersand
arethereforemoreexposedtotheinsecticidesthanare
thedevelopingmaggots

PROSPECTSFORNUISANCEFLYCONTROL

Theultimateandobviousmeanstoeliminateflypro
ductiononpoultryranchesistodisposeofthemanure
beforetheflieshaveaccesstoittorenderitunattrac
tivetoovipositingfemalesortopreventlarvaldevel
opmentaftertheflieshavelaidtheireggsHowever
untilthiscanbedonepracticallyandeconomically
furtherstudiesonthebehaviorandecologyofthe
poultryranchfaunashouldproduceevenfurtherleads
astohowwemightmoreeffectivelycontrolnuisance
flies

InnorthernCaliforniafemalehousefliesandlittle
housefliesmustsurviveforapproximately5to10dan
gerfraughtdaysbeforetheyarereadytolaytheirfirst
batchofeggsWeneedtherefore throughfurther
studiesonthebehaviorandecologyofthepoultry
ranchfaunatodeterminemorepreciselythosepara
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siteandpredatorfreesitesinwhichthesefemalesflies
spendtheirtimeByselectivelyapplyinginsecticides
toonlytheabovesitesitmayprovepossible with
smallerquantitiesofinsecticidetokillmaximum
numbersoffifesbutminimumnumbersofnaturalene
miesandtherebybenefitfromanintegratedprogram
ofchemicalandbiologicalcontrol
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Thefundamentalsofflycontrolwerepresentedby
DrJohnARowe1948oftheUSPublicHealth
Serviceatyour16thAnnualConferenceAtthisearly
dateDrRoweindicatedthecomplexityofafly
controlprogramandstressedthreepointsworthre
peating1education2preventativemeasures
and3successofaprogrambeingdependenton
thedesireofthepopletohaveaprogramItwasnot
until1956thatthesubjectofdomesticflieswasagain
presentedbeforeyourAssociationAtthattimeevery
onewaseagertohearofthecomparativesuccessof
flycontrolprogramsasconductedbyamosquito
abatementdistrictandbyacountyhealthdepartment
ForthepastfouryearstheCaliforniaMosquitoControl
Associationhasscheduledpresentationsonvarious
aspectsofarthropodcontrolasidefromthemain
topicsofmosquitoesandgnatsThesubjectsoffly
controlandagriculturalwastedisposalwereincluded
onthreeofthepastfourprograms

Presentedwiththisbackgroundinformationit
appearedadvisabletoreviewatleastsomeofDr
RowesfundamentalsinactionThetitleasread
describestheroleofagricultureinthecommunity
wideproblemofWASTES wastesoflivingand
wastesofmakingaliving

Ourparticularaspectofsanitationisconcerned
withthewastesofagriculturalproductioninboth
ruralandurbanareasForthisreasontheAgricultural

ExtensionServicehasestablishedabroadgoalof
sanitationasapermanenthorizontallineactivity
withincountyprogramsParticularemphasishasbeen
placedonthoseregionswhereruralurbanpressures
andconflictshavegrowninproportiontorapidin
creasesinpopulationandinrelationtochangingagri
culturalmethodswhicharenecessarytomaintainhigh
levelsofanimalandcropproductionAtthepresent
timeouractivitiesareconcernedwiththeflydust
andodorproblemswhichareassociatedwithpoultry
cattlefeedlotanddairyindustriesManyofthese
agriculturalgroupshaverecognizedtheirresponsibility
tothecommunityaswellastothemselvesandare
beginningtoappreciatethatcertainthingscanbe
doneThereareincreasingnumbersoffarmersliving
farfromurbandevelopmentswhorealizethatthey
canenjoyanenvironmentwhichisrelativelyfree
fromfliesdustsandodors

TheAgriculturalSanitationProgramisdividedinto
threemainactivitieseducationcooperationand
demonstration allofwhicharesupportedbybasic
researchconductedintheExperimentStationsand
byfieldinvestigationsatthecountylevelProgram
elementsarenotthesoleresponsibilityofanyone
groupbutarethejointresponsibilityofinterrelated
specialistsrepresentingagronomyanimalandpoultry
scienceseconomicsentomologyengineeringrange
improvementandsoils

Educationalactivitiesareconcernedwithinservice
trainingofstaffmembersparticularlythoseatthe
countylevelOurpoultryfarmadvisorsalreadyhave
beenexposedtotrainingsessionsinthesanitationpro
gramExtensionofthistrainingisthencarriedover
tomeetingswithproducersandgrowersfieldservice
menandwithpersonnelfromcloselyrelatedgovern
mentalagenciesindustriesandcommerceEqually
importantarethepublicationsproducedforstatewide
andcountyuseNewpublicationsarebeginningto
appearintherecentlytitledseriesAgriculturalSani
tationThefirstinthisseriesisPoultryManureMan
agementbyRobertCurleyandWilliamFairbank
1963othermanuscriptsonPoultryHouseConstruc
tionandDeadBirdDisposalareinpressTherevised
formatofFlyControlonDairieshasnowstressedthe
importanceofmanuresanitationOtherpublications
FlyControlonPoultryRanchesandDustOdorand
FlyControlonCattleFeedlotswillincludesections
onranchsanitationNewslettersfromspecialistsand
countyfarmadvisorsformanotherimportantlinkin
educationandcommunicationsNearlyallpublica
tionsofthistypecontainbriefarticlesonvarious
aspectsofagriculturalsanitationForexampleFair
bank963hasincludedintheEngineersReports
adiscussiononthemechanicsofPoultryManure
DisposalLagoonsOfinteresttomosquitoabatement
workersistheparagraphdealingwithloadingrates
andtherelationshiptonaturalmosquitocontrol
Likewisetheparagraphonleveeconstructionincludes
intherecommendationsaneightfootroadwaywhich
isnecessaryforinspectionandmaintenanceAmuch
neededcountypublicationbyWilliamMartinetal
1962onFactsAboutChickenManureasaFertilizer
hadledtoabetterunderstandingofcropuseand
timingofapplicationaswellassomeinsightonwhy
thesupplymayexceedthedemand



Ifthenuisancesderivedfromwastesareaproblem
ofcommunitydimensionsthentheyareofinterest
andconcerntoagenciesotherthantheUniversityof
CaliforniaGoodinteragencyrelationshipssupported
bygoodcommunityattitudesarenecessarytoachieve
cooperationCloserworkingrelationshipshavede
velopedbetweentheUniversityandtheStateDepart
mentofPublicHealthandinsomeinstancesbetween
theseagenciesandindividualsrepresentingcounty
healthdepartmentsandmosquitoabatementdistricts
Ofparticularinterestarethestudiesconductedbythe
ImperialCountyHealthDepartmenttheStateDe
partmentofPublicHealthandtheAgricultural
ExtensionServiceondustandflyproductionfrom
cattlefeedlots

ThetwoyearlitigationbytheCityofPomonaand
twocattlefeedlotoperatorsinLosAngelesCountywas
finallydismissedwiththedistrictattorneyacceptinga
sixpointodorcontrolprogramjointlyofferedbythe
UniversityofCaliforniatheCalfironiaCattleFeeders
AssociationtheStateDepartmentofPublicHealth
andotherinterrelatedagencies

Onthesubjectofcooperativeactivitiesinsouthern
CaliforniatheOrangeCountyHealthDepartment
hasreceivedafederalgrantthroughtheStateDepart
mentofPublicHealthforconductingaresearch
projectonfliesassociatedwithpoultryranchesThe
researchdirectorofthisprojectisassistedbyan
advisorycommitteerepresentativeoftheCounty
HealthDepartmenttheStateDepartmentofPublic
HealththeUnitedStatesPublicHealthServicethe
BerkeleyDavisRiversideCampusesoftheUniversity
ofCaliforniaandtheOrangeCountyAgricultural
ExtensionOfficeTheprojecthasbeensooutlined
thatitiscomplementarytoresearchconductedbythe
UniversityofCaliforniaandotheragencies

Inotherregionsofthestatetherehasbeengreater
participationonbasicprogramplanninginFlyControl
AdvisoryCommitteemeetingsPersonnelfromthe
UniversityofCaliforniacountyhealthdepartments
theStateDepartmentofPublicHealthandlocal
mosquitoabatementdistrictsarelendingtechnical
assistancetorepresentativesfromindustrycommerce
agricultureandcivicgroupsThisformofcooperation
isbasictothesolutionoftheproblemswhetherthey
areimmediateorlongtermlocalizedorcommunity
wide

Theproblemsofflybreedingdustsandodors
involvearelationshipofgreatcomplexitySinceno
tworanchesarealikeandsincesuccessfulmethods
ofcontrolandabatementareoftendependentupon
localeconomicsdemonstrationsandfieldinvestiga
tionsmustberepeatedinnearlyallregions

Whatdoesitcostapoultrymantoengageinan
agriculturalsanitationprograminvolvingmanure
managementandflycontrolTheaveragecostof74
centsperbirdyearonpoultryrancheswasdetermined
fromastudyof10ranchesinfournorthernCalifornia
countiesin1962Expendituresincludedinthestudy
werelaborequipmentandmaterialsThisstudywas
continuedin1963andpreliminaryresultsindicated
anaveragecostslightlyhigherthanthe1962expendi
tureTheseresultsareinterestingsinceinsecticides
werenotusedinthe1963studyDataonweekly

manurecleanoutcostsfromotherregionsinCalifornia
wereobtainedfrom25ranchesrepresenting8different
typesofpoultryhousingExpendituresforlaboralone
averaged75centsperbirdyearrange2to24cents
Differencesofhousedesigndidnotgreatlyinfluence
theaveragecostMechanizationhoweverappeared
toinfluencethecostasshownbyaverageexpenditures
of42centsperbirdyearforthe10ranchescompletely
mechanizedcomparedwith116centsperbirdyear
forthe7ranchesusingshovelsandwheelbarrows

Secondyearresultsfromspacetrialsoncattlefeed
lotsinTulareCountyhaveshownthat75squarefeet
perheadmaybeoptimumfordustcontrolinthatarea
Minimumflyproductionresultedinpenswhere
animalswerecrowdedbelow100squarefeetper
headTheseresultsaresupportedinpartbyobserva
tionsmadeinImperialCountywhereafewfeedlots
practiceanimalcrowdingmethodsOdorproblemsin
theselatterfeedlotswereencounteredatmaximum
spacingof90squarefeetperheadandflyproduction
wasasgreatasonlotswhereanimalcrowdingwas
notpracticedThecostsofsatisfactorydustandodor
controlforcattlefeedlotsrangefrom75centsto150
perheadThecapitalinvestmentusuallyincludesthe
constructionofanoverheadsprinklersystemineach
corralthroughwhichadeodorantchemicalcanbe
appliedwiththewater

Othermechanicalandphysicalmethodsforfly
controlhavebeensuccessfullydemonstratedondairies
andpoultryranchesSecondyearresultsfrominvesti
gationsbytheDeltaMosquitoAbatementDistrict
showthatharrowingmanureattherearofthecement
feedingplatformfordairycowsmayreduceflybreed
ingWhetherornotthistechniquewillbeeconomically
feasibleforotherdairiesandwhetherornotinsecti
cideapplicationscanbereducedonthesedairies
remainstobedetermined

Screeningpoultryhouseshasbeenaquestionof
economicsbutpoultryhealthandeggproductionmay
beevenmoreimportantconsiderationsWeeklyin
spectionsofacompletelyscreened70000layerhouse
inVenturaCountyshowedthatflycontrolandprob
lemsofmanuremanagementweregreatlyminimized
Odorshoweverprovedanuisancetoworkersdespite
lateseasonconstructionofanoverheadexhaustfan
systemThisstudywillcontinueontheproblemof
odorcontrolFringebenefltsfromscreeningoutwild
birdsincludedreductionoffeedlossandprevention
ofnorthernfowlmiteinfestations

Inadditiontotheeffortsplacedonmanureremoval
anddisposaltherehavebeenanumberofdemonstra
tionsconductedonmanureuseNumeroustrialsusing
poultryandsteermanureoncropandrangelandswere
continuedorstartedinseveralcountiesin1963More
promisingweretheresultsfromfirstyearrangeland
studiesusingpoultryfertilizerinSanDiegoCounty
secondyeardatafromrangelandstudieswithpoultry
manureinSanLuisObispoCountyandfirstyear
cottonyieldstudieswithsteerfertilizerinImperial
CountyCollaborativestudiesforthistypebyresearch
staffandAgriculturalExtensionpersonnelhavehelped
stimulatemanurecooperativesaswellasindividual
livestockandpoultryoperatorstoprocesstheiranimal
wastesintosuitableformforfieldapplicationand
fertilizeruse
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Thedemonstrationsandfieldinvestigationsalready
outlinedareonlyafewofthemanystudiesunderway
Theexamplesgivenwereselectedtoshowthediversity
ofworkprojectsinvolvedwiththecoordinationofan
agriculturalsanitationprogramInoveralleffortthe
UniversityofCaliforniahasgonefarindeployingand
addingresourcesforthisprogramDrJohnAnderson
hasalreadyoutlinedprojectgoalsandsomeofthe
promisingresultsfromstudiesmadeonSonoma
CountypoultryranchesSecondyeardatafromthis
researchhavealreadyshownthatinsecticideapplica
tionsshouldberevisedaccordingtonewinformation
onthehabitsofdomesticfliesHereatDavisDr
HartoftheDepartmentofAgriculturalEngineering
isconcludingthethirdyearofresearchonsanitary
engineeringappliedtolivestockmanuresSeveral
principlesestablishedbyDrHarthavebeenplaced
inactualpracticeandtechniquesmodifiedinthefields
ofmanurehandlingequipmentandthemanagement
ofdryandliquidwastestofitparticularproblemsat
alocallevel

TheDepartmentofEntomologyatRiversidehas
conductedfieldworkinclosecooperationwiththe
ExtensionstaffinmanycountiesResearchstaffhave
madenumerousstudiesonflybiologyparticularlyin
theareasofinsecticideresistanceandbiological
controlDrGeorghiouhasoutlinedaprojectonthe
studyofresistancetodiazinonandotherinsecticides
commonlyusedforflycontrolonpoultryranchesDr
HallhasfollowedtheroleofBacillusthuringiensisin
poultryfeedforsuccessfulflycontrolInthelatter
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casemorepromisingresultshavebeenobtained
againstthehouseflyandpoorresultsagainstthelittle
houseflySomeofthenewapproachestoinsectcontrol
nowunderstudymayproveofvalueonworkwith
chemosterilantsandsexattractants

Itisveryencouragingtoseetheprogressmade
duringthepastfewyearsOfparticularsignificanceis
thegradualchangeinattitudesandthegrowing
evidenceofruralurbaninterestandcooperationin
attackingtheproblemsoffliesdustsandodorsSince
theproblemsoutlinedherearearesultofCalifornias
rapidlygrowingpopulationtheyareboundtoincrease
inmagnitudeCompletelysatisfactorycommunity
wastemanagementandarelativelyflyfreeenviron
mentcanbeattainedonlythroughgreaterresources
devotedtoresearchanddevelopmentandtoamore
extensiveprogramleadingtobetterpubliceducation
andcooperation
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BACILLUSSPHAERICUSNEIDEASA

PATHOGENOFMOSQUITOES

WILLIAMRKELLENANDCHARLESMMYERS

CaliforniaStateDepartmentofPublicHealth
BureauofVectorControlFresno

SUMMARY

Thepossibilityofusingvariousbacteriainthebio
logicalcontrolofmosquitoeswassuggestedoversixty
yearsagoThispossibleapplicationofmicrobialin
secticideshoweverreceivedrelativelylittleattention
priortothewidespreaddevelopmentofinsecticide
resistanceandconcernoverproblemsoftoxicresidues
ThesuccessfuldevelopmentofBacillusthuringiensis
BerlinerandBpopilliaeDutkyforcontrollingcertain
agriculturalpestshasprovidedadditionalimpetusfor
reevaluatingthepossibilitiesofutilizingpathogenic
microorganismsinmosquitocontrol

Mostbacteriareportedlyassociatedwithmosquitoes
arenotpathogenicandapparentlyareoflittlevalue
forthedevelopmentofmicrobialculicidesThema
jorityofsuchreportshaveconcernedmembersofthe
Spirochaetaceaewhicharerelativelycommoninthe
lumenofthegutandMalphigiantubulesoflarvaland
adultmosquitoesAlthoughspirocheteshavebeenre
portedindenseconcentrationsinmosquitoesthey
havenotbeenobservedtoinfluencehostsadversely

Recentlytherehavebeenreportedmanyobserva
tionsonthegutfloraoflarvalandadultmosquitoes
butgenerallysuchinvestigationshavebeenprimarily
concernedwithelucidatingthenormalbacterialflora
associatedwithmosquitoesrearedunderlaboratory
conditionsTherehavebeenrelativelyfewrecordsof
pathogenicbacteriainmosquitoesandingeneral
thesehavebeenpoorlydocumentedInourlaboratory
wehaveexaminedlargenumbersofmosquitolarvae
withbacterialinfectionsthisreportconcernsoneof
theseparasiticbacteriawhichhasbeenidentifiedas
BacillussphaericusNeide

Bsphaericuswasisolatedfrommoribundfourth
instarlarvaeofCulisetaincidensThomsoncollected
nearFresnoItisagramvariableaerobicsporeformer
whichhasprovedhighlypathogenictoseveraldifferent
speciesofmosquitoesinlaboratorytestsThebacteri
uminvadeslarvaeviathealimentarycanalandiscap
ableofproducingafatalsepticemiainsevendaysata
doseofabout500ppmofdriedsporesFirstdetectable
signsofinfectionapparentlossofnormalturgorand
motilityoccurredabout35daysafterexposureto
1AcompletereportwillappearintheJournalofInsectPath
ology

THIRD SESSION

TUESDAYJANUARY28900AM

TECHNOLOGICALDEVELOPMENTS

JOHNHBRAWLEYModerator

bacilliAsinfectionsprogressedlarvaebecamedark
brownandfrequentlydiedremainingattachedtothe
watersurfaceTestswereperformedwithlarvaefrom
laboratorycoloniesofCulisetainornata Williston
Cparticeps Adams CulextarsalisCoquillettC
pipiensLinnaeusCpeusSpeiserCerythrothorax
DyarAedessierrensisLudlowandAaegyptiLin
naeusAllspeciestestedweresusceptibletothebac
terium

Itishopedthatimprovedculturalmethodsandse
lectionwillleadtoincreasedlevelsofvirulencewhich
maymakeiteconomicallyfeasibletousethebacterial
insecticideinthefield

RICEFIELDMOSQUITOECOLOGYPROJECT
PROGRESSREPORT1963

ROBERTKWASHINO

StateDepartmentofPublicHealth
BureauofVectorControlDavis

Inanefforttodevelopalternativecontrolmethods
whichmightbeapplicabletoricefieldhabitatsstudies
ontheecologyofricefieldmosquitoeswereresumed
bytheStateDepartmentofPublicHealthinthesum
merof1963

Intheeightyearssincethelastreportwasmadeon
ricefieldmosquitoesataCMCAmeetingriceacreages
haveremainedhighinCaliforniawithanestimated
326000acresunderproductionin1963Duetothe
timeelapsedsincethelastreporttheactivitiesthrough
1956willbesummarizedastheyrelatetoourcurrent
objectivesandworkplans

Gerhardt1961presentedaresumeofstudieson
ricefieldmosquitoecologyanddiscussedtheactivities
through1956underthefollowingtopicsbluegreen
algaestudiesGambusiainvestigationslimnological
studiesandinvestigationofpredatorinsecticiderela
tionshipsCurrentactivitieswillbediscussedunderthe
firstthreetopics

BluegreenAlgaeStudies Purdy1924observed
aricefieldinButteCountythatdidnotdifferfrom
otherfieldsexceptthatithadveryfewmosquitoesand
inadditionsupportedaheavygrowthofTolypothrix
abluegreenalgaAftertwoyearsofstudyhecon
cludedthatthelackofmosquitobreedingwasre
latedtothepresenceofthebluegreenalga
1CooperativeVectorStudiesBureauofVectorControlState

DepartmentofPublicHealthandtheDepartmentofEnto
mologyUniversityofCaliforniaDavis
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Purdysobservationswereconfirmedandextended
byGerhardt195319551956exceptthatthelatter
foundthatAnabaenaandAulosirawerethedominant
bluegreenalgaeinfieldswithlittleornomosquito
breedingFurtherstudiesinthefieldandlaboratory
indicatedthat1thebluegreenalgaecouldbesuc
cessfullytransplantedfromonefieldtoanother2
themosquitotoxicantwasprobablyaphotometabolite

Ourcurrentinterestinbluegreenalgaewasrenewed
byobservationsmadeattheRiceExperimentStationat
BiggsOfthethreericefieldsunderobservationfrom
MaythroughSeptemberallwerenegativeorshowed
lightconcentrationsofCulextarsalisAnophelesfree
borniwasnotfoundinanyofthethreefieldsBi
weeklyplanktonsamplingindicatedabundantblue
greenalgaeinallfieldsfromthelatterpartofJune
throughSeptemberAnabaenawasdominantAulosira
notedonlyoccasionallyandTolypothrixnotobserved
atallInviewoftheearlierstudiesofPurdy1924
andGerhardt1956 itappearedthatthelowmosqui
topopulationmightbeduetothealgalgrowthAn
attemptwillbemadetorepeatourobservationsinthe
samefieldsbutwithplanstotreatoneormorefields
withcoppersulfatesoastopermitcomparisonsof
fieldssituatedalongsideoneanotherbutdifferingin
algaldensity

Inthelaboratorypreliminaryscreeningofblue
greenalgaetoxicityiscurrentlybeingconductedby
exposinglaboratorycolonymosquitolarvaetovarious
filamentousalgaeNomortalityhasbeenobservedin
firstinstarlarvaeofCulextarsalisafter3648hours
exposuretospeciesofthefollowinggeneraofalgae
AnabaenaNostocOsclllatoriaHydrodictyonUloth
rixCladophoraandOedogoniumSlightmortalitywas
observedwithaspeciesofTolypothrixcollectedfrom
anoxidationpondattheRichmondFieldStationHow
evernoneofthealgaetestedsofarwereoriginally
fromricefieldsbutwereobtainedasrawculturesfrom
theBotanyDepartmentUniversityofCalifornia
DavisorfromlocalaquaticsituationsThealgaecol
lectedfromricefieldsarebeingrearedinsoilwater
culturesandwillbetestedatalaterdate

GambusiaInvestigations Gerhardt1961dis
cussedtheadvantagesandlimitationsofusingGam
busiafishformosquitocontrolinricefieldsMorere
centdevelopmentsarebeingdiscussedbyotherspeak
ersatlatersessionstodayandtonight

Althoughourstudiesdidnotincludeacomprehen
siveprogramonGambusiaportionsofourlimnological
studiesdidhavepossiblebearingontheefficiencyof
Gambusiaasmosquitopredatorsinricefields

WorkbyDarby1962hadpreviouslyindicated
thatconsiderablediurnalfluctuationofdissolvedoxy
genmayoccurinaricefieldSincetheoxygenconcen
trationmayfallbelowtheminimumlevelof2ppm
recommendedformaintainingcoarsefishpopulations
Tarzwell1958 thepossibilityofoxygenasapoten
tiallimitingfactorforGambusiahadtobeconsidered

Inouroxygenstudiesverylittlefluctuationwasob
servedinMayandJunestartinginJulyhoweverdis
solvedoxygenconcentrationdecreasedtoapproximate
ly1ppmduringtheearlymorninghoursInAugust
fiveonecubicfootcageswereplacedinthericefield
andtenGambusiafishplacedineachcageThese

cageswereinspectedeveryfourhoursovera24hour
periodandconcurrentreadingsontemperatureand
dissolvedoxygenconcentrationsweremade

Whilenoneofthecagedfishdiedalmostallbecame
quitesluggishduringperiodsofminimaloxygencon
centrationOnecompensatingfactorwasthattheperi
odoflowoxygenconcentrationcoincidedwiththe
periodoflowtemperaturesothatthefishpopulation
probablyhadareducedoxygendemandduringthis
criticalperiodHoweveradditionalstudiesareneces
saryforfurtherclarificationontherelationshipof
Gambusiaanddissolvedoxygen

LimnologicalStudiesFromthenumerousstudies
ontherelationshipofwaterqualityandmosquito
breedingoneofthemorepromisingobservationsfor
possibleuseinmosquitocontrolappearedtobethe
negativerelationshipbetweenthepresenceofreduced
formsofdissolvednitrogenoussubstancesandmosqui
tobreeding SeniorWhite1928Beattie1932Mehta
1934deJesus1936Supportingfieldevidencewas
convincingenoughtoconsiderbiologicalcontrol
throughraisingtheammoniacontentofricefieldwat
ersSeniorWhite1928 MorerecentworkinCalifor
niaricefieldsbyGerhardt1957didnotconfirmthis
relationshipbutitmustbenotedthatGerhardtsnega
tivefindingswerewithCulextarsaliswhileallofthe
earlierpositiveinvestigationswerewithanopheline
mosquitoesStudieswillbeinitiatedthissummerto
determinewhetheranysuchrelationshipcanbede
tectedinAnophelesfreeborni

RelationshipofCulturalPracticestoMosquito
Breeding Effortsarebeingmadetoseekcertain
modificationsinriceculturalpracticeswhichmayre
sultinreducedmosquitobreedingAlthoughnomajor
changesinculturalpracticescanbeanticipatedatthis
timeitispossiblethatlowerwaterdepthwillberec
ommendedeventuallyforimprovedriceyieldsStudies
conductedin1963producedevidencethattheshallow
erfieldswerebiologicallymoreproductiveStudiesto
verifythisandtodeterminetheeffectonmosquitoes
willbecontinuedin1964
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THEREACTIONOFMOSQUITO
LARVAETOLIGHT

RICHARDCHUSBANDS

CaliforniaStateDepartmentofPublicHealth
BureauofVectorControlFresno

ABSTRACT

Theorientationofmosquitolarvaebylightand
theirpositiveandnegativeresponsetolightwas
studiedin20speciesofmosquitoescommonlyfound
inCaliforniaAspecialtankwasdesignedtoaid
thisstudyandvisualaswellasphotographicrecords
weremadeoftheirbehaviorwhentheywerestimu
latedtosoundorsurfacealongbeamsoflights

Bothnegativeandpositivephototaxiswere
examinedin3rdand4thinstarlarvaeofeachspecies
Theresultsshowedthattherewerethreegeneraltypes
oforientationtolightThemostcommonpatternwas
thealternatedpatternofphotonegativeandphoto
positiveresponseWhenstimulatedbylightorvibra
tionwhilerestingatthesurfacethesoundinglarvae
moveddirectlyawayfromlightOrientationisparallel
tothelightbeamandphototaxisoverruledgeotaxis
Followingashortrestingperiodthelarvaebecame
photopositiveandswamtowardthelightsource
Duringthepositiveswimphaseanexternaltactile
stimulationorlightinducedstimuluswillreversethe
positivephasetonegativeThenegativephasecould
notbereversedbyexternalstimuliAnotherandaless
commonphaseofreactionwasassociatedwiththe
anophelinesAnexternalstimulusdidnotproducea
distinctlynoticeablenegativereactionWhenstimu
latedlarvaeofthistypedescendpassivelywithout
bodymovementandbecomestronglyphotopositive
onlywhenattemptingtoswimtothesurfaceSince
thisbehaviorpatternshowsonlyonesignlarvaeunder
theseconditionswereclassedasphotopositiveThe
thirdclassofreactionwasdemonstratedinonlyafew
speciesWhenstimulatedtosoundtheybecame
photonegativeandcontinuedtobephotonegativeuntil
theyeitherfloatedtothesurfaceorswamtothesur
faceatapointsomedistancefromthelightsourceNo
positivereactionwasobservedinthisgroupThese
wereclassedasphotonegativeThisgroupcouldsome
timesbeinducedbylaboratorytreatmenttoshowthe
commonlyobservedphotonegativeandphotopositive
reversalofsignreactionThissuggestedthatphysio
logicalconditionswillinfluencebehaviorpatterns

Theresponseoflarvaetolightwasusedtodevelop
anunderwaterlarvalsamplingdeviceaseparatorto
isolatelarvaefrompupaeandtoseparatespeciesof
mosquitoes

CURRENTKNOWLEDGEOFTHEFEEDING
HABITSOFCALIFORNIAMOSQUITOES

CHTEMPELIS

UniversityofCaliforniaSchoolofPublicHealth
Berkeley

Thefeedinghabitsofdifferentspeciesofhematoph
agusarthropodsareusuallystudiedbecauseoftheir
importanceintransmissionofdiseasestomanInstudy
ingthefeedinghabitsofCaliforniamosquitoesour
primaryinteresthasbeentolearnmoreofCulextar
salisasthismosquitoisknowntobetheprincipalvec
torofWesternequineWEEandStLouisencepha
litisSLEvirusesinCaliforniaFieldobservations
suchasexposureofdifferenthostspeciesintrapsare
notalwayssuccessfulinaccuratelydetectinghostpref
erencesofmosquitoesForthisreasonimmunologic
toolsfortheidentificationofarthropodbloodmeals
havebeenusedforanumberofyearsWehavenow
identifiedthebloodmealsfromapproximately15000
mosquitoesandwhileourprimaryinterestwasinC
tarsalisanumberofotherspecieshavebeentested
andincludedCulexquinquefasciatusCulexpeas
CulexthriambusAnophelesfranciscanusandCuliseta
inornata

MATERIALSANDMETHODS

Mosquitocollectionsweremadeatweeklyintervals
fromruralareasinKernCountyCaliforniafroma
varietyofrestingplacesfarmyardshedsporchesred
boxsheltersbridgesculvertsandpublicrestrooms
SpecialeffortsweremadetocollectCtarsalisother
specieswerecollectedincidentally

Methodsofcollectinghandlingshippingandtest
ingmosquitoeswerereportedbyTempelisandLofy

1963 Theantiserawerepreparedinrabbitschick
ensandpheasantsTempelis1962Tempelisand
Reeves1962TempelisandLofy1963Inbriefthe
mosquitoabdomenscontainingthebloodmealswere
shippedtothelaboratoryingelatinprescriptioncap
sulesEachabdomenwascrushedin10mlofsaline
Thesuspensionwasclearedbycentrifugationandthen
reactedwithantiseruminacapillarytube

RESULTS

Initiallyallbloodmealsweretestedagainstantisera
reactingrespectivelywithserumfromawiderangeof
speciesofbirdsormammalsknowntobeinKern
Countywiththeexceptionofrabbitsandopossums
WehavefoundthatCtarsalisfeedspredominantlyon
birdsTable1 InthesummerMayOctober 844

ofthefeedingswereonbirdswhileinthewinterNo
vemberAprilthisincreasedto980 Withtheonset
ofthesummertherewasanincreaseinmammalfeed
ingsThisincreaseinmammalfeedingswasmostevi
dentfromJulythroughSeptember

Analysisofthesemammalandbirdfeedingswith
morespecificantiserashowedthatCtarsalishadan
overwhelmingpreferenceforpasserinebirdsespeci
1Theseinvestigationsweresupportedinpartbyaresearch

grantAI0302805fromtheNationalInstituteofAllergyand
InfectiousDiseasesUSPublicHealthService
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allyinwinterTable2Inthesummerthefeddings
onbirdsbecamemoreevenlydistributedamong
chickensdovesandpasserinebirdsThe10mam
malianfeedingsobservedduringthestudyweremainly
oncattleTheonlywildmammalsthatwerefedon
frequentlywererabbits

InadditiontoCtarsalisthreeotherCulexmosqui
toesCthriambusCpeusandCquinquefasciatus

Timeperiod Mammal

Winter

Nov11960
April301961

Summer

May11981
Oct311961

Totals

ea 74K71

TABLE1PrecipitinscreentestsonCulextarsaliscollectedin

KernCountyCaliforniaNovember11960throughOctober311961

Nopos PercentPos Nopos

16 14 1080

309 139 1865

325 97 2945

Doublefeedingsareindicatedbythedifferencebetweentotalnumberofmosquitoestestedandthesumofthenonreactorsmam
malfeedingsandbirdfeedings

Birds

Chicken

Dove

Passerine

Unidentified

Subtotals

Mammals

Bovine

Dog

Horse

Rabbit

Cat

Skunk

Citellussp
Unidentified

Subtotals
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TABLE2SummaryofpercentadistributionoffeedingsonhostsbyseasonforallareasinKernCountyCalifornia

MayOctoberSummer

Number Percent

592

426

772

88

1876

194

30

29

47

2

1

2

5

310

Totalpositives 2186 1000

aBasedontotalfeedings

Reactorsa

271

195

353

39

858

89

14

13

21

01

01

01

02

142

203

27

792

59

1081

1097

AfranciscanusandCinornatawerestudiedThe
threeCulexmosquitoesfedheavilyonbirdsPasserine
birdswerethepredominanthostforCthriambusand
CpeuschickenswereforCquinquefasciatusThree
CthriambusandthreeCquinquefasciatushadfedon
rabbitstheseweretheonlymammalfeedingsfound
amongthesethreeCulexspecies

Bird Nonreactors
Totalnoof

PercentPos Number Percentmosquitoestested

980 8 06 1102

844 38 17

889 44 14

NovemberAprilWinter Allseasons

Number Percent Number Percent

10

5

0

1

0

0

0

16

185

25

721

54

985

09

05

00

01

00

00

00

00

15

1000

795

453

1564
145

2957

204

35

29

48

2

1

2

8

326

2208

3310

242

138

476

44

900

82

11

09

15

01

01

01

02

100

3283 1000



Afranciscanusfedalmostentirelyonmammals
Over86ofthefeedingsbythisspecieswereonrab
bitsandorharesTheonlybirdfeedingswereon
chickens

ExceptforthreebirdfeedingsallCinornatafedon
mammalsTable3 Thisspeciesshowedahighpref
erencefordomesticmammalswith75feedingon
cattleTheonlywildmammalsfedonwererabbits
44

Hostanimal

Cattle

Horse

Rabbita

Dog
Mammal

Chicken

Bird

Negative
Total

TABLE3SummaryofCulisetainornatafeedingsin
KernCountyCalifornia19601963

Numberfeedings PercentPositive

207

43

12
4

3

2

1

1

273

758

157

44

15

11

07

04

04

1000

aRepresentsfeedingonbothcottontailandjackrabbits
Samplesreactedwithourscreeningmammalianantiserumbut
notwith10morespecificmammaliansera
Samplereactedwithourscreeningbirdantiserumbutnotwith
8morespecificbirdsera

dFailedtoreactwithanyscreeningorrabbitantisera

AmorethoroughdiscussionofthestudiesonCin
ornatahasbeenpublishedWashinoetal1962 and

thestudiesonCthriambusCpeusCquinquefascia
tusandAfranciscanuswillsoonbepublishedTem
pelisandReeves1964

DISCUSSION

Thesestudiesonthefeedinghabitsofsixspeciesof
Californiamosquitoeshaveincreasedourknowledgeof
theirhostpreferencesOfthesixspeciesonlyCtar
salisisknowntobeofmajorimportanceinthetrans
missionofvirusesinCaliforniaReevesandHammon
1962Howeveritshouldberememberedthatboth
WEEandSLEviruseshavebeenisolatedfromC
quinquefasciatusandWEEfromCpeasReevesand
Hammon1962Inlaboratoryandfieldstudiesof
Cquinquefasciatusitwasconcludedthatatbestthis
mosquitowasasecondaryvectorofSLEvirusinCali
forniaReevesandHammon1962andCpeushas
neverreceivedmuchattentionasapotentialvector

Theseasonalchangesinfeedingpatternspresent
someinsightintothebiologyofCtarsalisandmaybe
significantepidemiologicallyInthesummerover22
ofthefedingsonbirdswereondovesWhile abird
censusintheareawasnotundertakenitwasnotour
generalimpressionthatdoveswerethiscommon
RatheritindicatedthatCtarsalispreferredthishost
evenwhenitwasavailableinrelativelysmallnumbers
Thishighincidenceofdovefeedingscoincidedwith
theseasonwhenthesebirdswerenestingandroosting

intreesaroundfarmyardsMcClureetal1962The
dropindovefeedingsto25intheearlyfallcoincided
withthedovesfallmigrationfromtheareabeginning
inSeptemberMcClureetal1962

ThedecreaseinCtarsalisfeedingsonmammalsin
thewinterperiodcouldnotbecorrelatedwithany
majorchangesinavailabilityofmammalsasmost
feedingswereondomesticspeciesthatdidnotvary
greatlyinnumbersorhabitswiththeseason

Thegeneralpatternsofhostpreferenceconfirmed
andextendedtheearlierstudiesdonewithCquinque
fasciatusandCthriambusReevesandHammon
1962ReevesandHammon1962reportedthatover
65ofthefeedingsofCpeusfrom19431946wereon
mammalsThisisincontrasttothepresentfindings
thatthismosquitofedonlyonbirdsin1962and1963
TempelisandReeves1964Thisprobablyreflects
differencesincollectingsitesandnumerousenvi3ron
mentalchangesthathavetakenplacesincetheearlier
studyThesechangescouldwellhaveinfluencedthe
apparentshiftinfeedingpatternsforCpeus

EarlierreportsonthefeedinghabitsofAfrancis
canuscollectedfromanumberofareasofCalifornia
indicateditwaspredominantlyzoophilicReeves
1944Hammonetal1945Belkin1951 Ourstudies
confirmedthisandalsodemonstratedthatAfrancis
canushasahighpreferenceforrabbitsandorhares
Reeves1944andHammonetal1945reporteda
highattackrateondomesticmammalsbutalsoahigh
percentageofbloodmealsshowednoreactionThese
nonreactingsamplescouldwellhavebeenrabbitfeed
ingsbecausenoantirabbitserumwasusedintheir
testsystem

Cinornataaremostabundantduringthecolder
monthsinKernCountyTheyfeedprimarilyonmam
mals98 andpreferthelargedomesticmammals
TheirrelationshiptothetransmissionofWEEand
SLEhasbeendiscussedinanearlierpublicationWa
shinoetal1962

Mosquitoesfeedingonmorethanonehostfora
completebloodmeal doublefeedingscomprised
lessthan05ofspecimensThetestutilizedinour
laboratoryisnotsensitiveenoughtodetectdouble
feedingsthatmayhaveoccurredonpasserinebirds

InadditiontothestudiesinKernCountyfurther
studiesarebeingmadeonCtarsaliscollectedfromthe
SacramentoValleyColoradoandTexasincooperation
withtheBureauofVectorControloftheCalifornia
StateDepartmentofPublicHealthandtheDisease
EcologySectionoftheCommunicableDiseaseCenter
UnitedStatesPublicHealthServiceGreeleyColo
radoInthisregarditwillbeofparticularinterestto
seeifgeographicandclimaticdifferencesalterthe
feedingpatternsofthisimportantmosquitoAlong
withCtarsalissixspeciesofAedesthreeCulex
threeCulisetaandthreeAnopheleshavebeencol
lectedintheseareas

Thisimprovedserologictooloffersnewinformation
forcorrelatingmosquitofeedinghabitswithotherepi
demiologicandbiologicdata

SUMMARY

Thefeedinghabitsoffiveculicineandoneanoph
elinemosquitoeswerestudiedinKernCountyCalifor
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niabyidentificationofbloodmealswithprecipitating
antiseraCulextarsalisCulexthriambusCulexquin
quefasciatusandCulexpeusfedheavilyonbirdsC
tarsalisshowedthemostvariablefeedingpatternin
cludingseasonalchangesinhostpreferencesInthe
winteritfedalmostexclusivelyonpasserinebirdsand
therewasasignificantshifttodovesandmammalsin
thesummerAnophelesfranciscanusfedalmostex
clusivelyonmammalsparticularlyrabbitsCuliseta
inornatafedondomesticmammalsshowingthegreat
estpreferenceforcattle
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TEMPERATUREANDSALINITY
RELATIONSHIPSOFAEDESNIGROMACULIS

ANDAMELANIMON

JOHNWKLIEWERTAKESHIMIURAand
KATHLEENEWHITE

CaliforniaStateDepartmentofPublicHealth
BureauofVectorControl

SincetheresurrectionofAedesmelanimonDyar
fromsynonomyBarr1955 severalpapershave
appearedinwhichtherelationshipofthisspeciesto
othershasbeenreportedBohart1956reportedon
theidentificationanddistributionofitandAdorsalis
Meigen withwhichithadbeensynonomizedin
CaliforniaChapman1960reportedobservationson
AmelanimonandAdorsalisinNevadaandincluded
somenotesonAnigromaculis Ludlow Telford
1958whosepaperisprimarilyconcernedwithA
dorsalisandAsquamigerCoquillett reportedsome
observationsontheecologicalrelationshipsofA
melanimonandAnigromaculis

InasmuchasbothAnigromaculisandAmelanimon
areimportantpestsintheCentralValleyofCalifornia
theyhavebeenstudiedfromthestandpointofbehavior
andecologybyusforthepastseveralyearsInthis
regionAnigromaculisistypicallyproducedinirri
gatedpastureswhereitcomesoffinbroodsgearedto
theirrigationcycleAmelanimonaspeciesofless
widespreadimportancethoughimportantinsomelocal
situationsisoftenproducedinirrigatedpastures
similartothoseproducingAnigromaculis

IthasbeenobservedthatAnigromaculisandA
melanimonmayoccurinthesameareathoughtheir
relativeabundancevariesthroughouttheseasonIn
thosepasturesproducingbothspeciesAmelanimon
appearsfirstinthespringisreplacedorovershadowed
byAnigromaculisduringthewarmersummermonths
andreappearstowardtheendoftheseasonInother
areasoftheSanJoaquinValleynotablywestern
FresnoCountyirrigatedpasturesandotherAedes
producingsourcesarereportedtoyieldAmelanimon
almostexclusivelyTheseasonalandgeographicdis
tributionofthesetwospeciessuggeststhattempera
tureandperhapssalinityareimportantinregulating
thepresenceanddensityofpopulationsofthese
mosquitoesTheearlierappearanceofAmelanimonin
situationswherebothspeciesoccurwasnotedby
Telford1958whosuspectedthattemperatureplayed
aroleinthistypeofseasonaldistribution

Experimentswhichhavebeenmadeinourlabora
toryontherelativetemperaturepreferenceand
toleranceoflarvaeofthesetwospeciesofAedesand
someobservationsontheirsalinityrelationshipsare
presentedhereTheresultsoftheselaboratoryexperi
mentsarenottobetakenasrepresentativeof
temperaturepreferencesortolerancesinnaturesince
suchfactorsasacclimationandshockofrapidtem
peraturechangeenterintoourexperimentsThe
purposeoftheseexperimentswastodeterminethe
responseofthesetwospecieswithrespecttoeach
other



Temperaturepreferencetestswereconductedina
plastictroughapproximately3cmwide1cmdeep
and122cmlongwithanylonscreenbottomwhich
wasembeddedinsandcontainedinalargerchamber
ofaluminummaterialTheentirechamberwasfilled
withwatersothatthewaterdepthintheplastictest
chamberintowhichlarvaewereplacedwasabout
1cmdeepSuchanarrangementprovidedasuitably
stabletemperaturegradientwhenheatedatoneend
andcooledattheother

Testlarvaewhichwerefieldcollectedandheldat

roomtemperatureforatleast24hourswereplaced
intothegradientchamberatthepointwherethetem
peraturewasidenticaltothatofthewaterfromwhich
theyweretakenandallowedtoremainundisturbed
for15minutesatwhichtimetheirlocationsinterms
oftemperaturewerenotedTherewereten4thinstar
larvaepertestandtestswerereplicated

Thedistributionoflarvaeinthegradientisshown
inTable1Therewere35replicatesforAnigro
maculisand53replicatesforAmelanimonVariation
inlocationintermsoftemperaturewassignificantly
greateramongtheAnigromaculislarvaethanamong
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Aedesmelanimon

15 20 25 30 35 40

AmelanimonTheaveragelocationwasat257C
78FforAnigromaculisandat225C72Ffor
AmelanimonTheFisherBehrenstestofthedata
showedthisdifferencetobesignificantatthe01level

Totesttherelativetoleranceofthesetwospeciesto
highandlowtemperatureslarvaewereisolatedin
smallplasticcontainersapproximately3cmmdia
meterand25cmdeephavingnylonscreenbottoms

TABLE1Distributionoflarvaeatvarioustemperatures
gradient

Temperature

44 71
71 98
98 125

125 153
153 180
180 208
208 236
236 264
264 292
292 320
320 347
347 374
374 401
401 428
MeanFSE

Tenlarvaeineachreplicate35replicatesofAnigromaculis
53ofAmelanimon

Aedesnigromaculis

45 50 55

PercentofLarvae
Amelanimon Anigromaculis

00
06
17
57

105
152
288
186
108
70
30
02
00
00
225021

MinutesExposed

Fig1Probitregressionofmortalityontimeexposedtoatemper
atureof0CofAedesnigramaculisandAedesmelanimonlarvae

65 70 75

00
00
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60
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129
170
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144
129
48
09

257X034

Severalofthesewereplacedinarackwhichwas
removedfromroomtemperaturewaterandplaced
intoawaterbathofthedesiredhighorlowtemper
atureThesmallcupswerethenremovedatintervals
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placedbackinroomtemperaturewaterandmortality
wasnoted24hourslaterTherewerethreereplicates
often4thinstarlarvaeforeachtimeintervalanda
controlaccompaniedeachtestAsinthegradient
testslarvaewerefieldcollectedandheldatroom
temperatureforatleast24hours

IntheseexperimentsAmelanimonlarvaewereless
susceptibletolowtemperaturesthanwerelarvaeof
AnigromaculisFigure1showsthisrelationshipThe
variabilityofresponseslopeofthelinewasalso
significantlygreateramongAmelanimonTheLT50
theestimatedexposuretimerequiredtokill50of
thelarvaeinasampleforAmelanimonwas273
hoursascomparedto44hoursforAnigromaculisat
atemperatureslightlyabove0CThisdifferenceand
differencesinthetimesrequiredforallhigherpercent
killsweresignificantatthe001level

Converselywithlarvaefromthesamepopulation
Anigromaculissurvivedlongerat43C110Fthan
didlarvaeofAmelanimonandshowedsignificantly
greatervariabilityofresponseFigure2showsthis
relationshipTherangesofexposuretimerequiredfor
2to98killforthetwospeciesdidnotoverlapand
thedifferencesintimethroughouttherangewere
significantatthe001levelTheLTforAnigro
maculiswas575minutesascomparedto59minutes
forAmelanimon
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Todeterminewhethersalinitymightbeafactor
inthegeographicaldistributionofthesespeciesin
naturewatersampleswerecollectedfromseveral
areasknowntoproduceexclusivelyorpredominantly
oneortheotherofthesespeciesTotalchloridecon
tentwasdeterminedbythemercuricnitratetitration
methodWaterfromAnigromaculisareashada
lowerchloridecontentthenwatersamplesfromA
melanimonareas ApasturenearPiedraFresno
Countyforexamplehadanaveragetotalchloride
contentof20mgliterfor10samplesfromvarious
partsofthefieldThesesamplesrangedfrom12to44
mgliterThispastureproducesAmelanimonearly
andlateintheseasonbutduringthemainpartof
theseasonAnigrarnactdiswasbyfarthedominant
ifnottheonlyspeciespresentApasturenearTulare
whichapparentlyproducesonlyAnigromaculishad
ameanchloridecontentof385mgliterandarange
of24to52mgliterfor10samplesAmelanimon
producingareasontheotherhandyieldedhigher
totalchloridereadingsIntheduckclubareaof
westernMercedCountywherethebehaviorofadult
Amelanimonhasbeenstudiedfortwoseasonstotal
chloridecontentofmanywatersamplesrangedfrom
112to1485mgliterWatersamplesfromapasture
nearDosPaloswhichaccordingtomosquitoabate
mentpersonnelproducedAmelanimonalmostexclu
sivelytestedfrom252to260mgliter

2 4 6 8 10 12 14 16 18 20

HoursExposed

Fig2Probitregressionofmortalityontimeexposedtoatemper
atureof43CofAedesnigromaculisandAedesmelanimonlarvae
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BasedontheseobservationsAnigromaculisisless
commoninwaterofhighsalinitythanisAmelanimon
ThisisanagreementwiththeobservationsofChap
man1960whofoundthatinNevadaAnigromacu
lisinhabitedwaterhavingchloridesrangingupto
391mgliterwhileAmelanimoninhabitedwater
rangingupto17750mgliter

SUMMARY

TheseasonalandgeographicaldistributionofA
nigromaeulisandAmelanimoninCaliforniasuggests
thattemperatureandperhapssalinityinfluencethe
presenceanddensityofpopulationsofthesemos
quitoes

LaboratorytestsshowedthatAnigromaculislarvae
wereabletosurvivelongerathightemperaturesthan
werelarvaeofAmelanimonconverselyAmelanimon
survivedlongeratlowtemperaturesthandidlarvae
ofAnigromaculisIntemperaturegradientexperi
mentsAnigromaculislarvaepreferredamean
temperatureabout3Chigherthanthemeantem
peraturepreferredbyAmelanimon

FieldobservationsonsalinityshowedthatAnigro
maculislarvaeoccurredinwaterrangingintotal
chloridecontentfrom12to260mgliterandthatA
melanimonlarvaeoccurredinwaterrangingfrom12
to1485mgliter
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PROBLEMSINTHEDEVELOPMENTOF

NEWMOSQUITOLARVICIDES

MIRSMULLA

UniversityofCaliforniaRiverside

Problemsassociatedwiththedevelopmentofnew
mosquitolarvicidesareessentiallythesameasthose
recognizedaboutadecadeagoHowevermostof
theseproblemshaveattractedgreaterattentionfrom
thegeneralpublictodaythanbefore

Althoughmanyinterrelationshipsandproblemsare
associatedwiththedevelopmentanduseofnewmos
quitolarvicidesonlythemostimportantandcurrently
muchdiscussedpointswillbeelaborateduponhere

SAFETY

Duringtheearlystagesofthedevelopmentanduse
oftheorganochlorinemosquitolarvicidesmosquito
abatementagencieswerewellawareofthesafetyre
quirementsofmosquitolarvicidesEveryeffortwas
madetoprotectthepublicaswellasthesprayopera

torsfromharmfuleffectsofthesetoxicagentsThese
agencieswithconstantvigilanceandpropereducation
aleffortshavebeenabletosetarecordinthesafeand
properuseofsomehighlytoxiccompoundssuchas
parathionmethylparathionEPNandothersNot
withstandingtheseachievementsthemosquitoabate
mentagenciesinCaliforniaandelsewhereseeklarvi
cidescharacterizedwithlowmammaliantoxicities

Asaresultofthisdemandtimeandenergyhave
beendirectedtowardthedevelopmentofcompounds
whichwillhavefavorablemammaliantoxicitiesRe

sultsoftheseeffortsaregratifyingsincenumerous
highlyeffectivemosquitolarvicideswithlowmammal
iantoxicitieshavebeenevaluatedBayer37343AC
52160CelaS1942SD7438fenthionSumithionand
CL43913areafewofthecompoundswhichhaveout
standingbiologicalactivitiesagainstlarvaeandvery
favorablemammaliantoxicitiesUnderproperusecon
ditionstheuseofsuchmaterialsaswellasotherma
terialshavinglowmammaliantoxicitiesinmosquito
abatementprogramswillresultinpracticallynoprob
lemsrelatingtotoxichazardstothepublicaswellas
operatorsHazardsarisingfrommisuseoraccidental
exposuresarehoweverpossiblebutlongsafetyrec
ordsofmosquitoabatementdistrictsintheuseofpesti
cideshasprecludedandwoulddiminishtheoccurrence
ofsuchhazards

RESIDUES

Residuesofpesticidesinoronfoodandforagecrops
arecomingundermoresevereandintensescrutiny
Thisdevelopmentinsomewayswillslowdownthe
arrivalatthesceneofhighlyeffectiveandyetsafe
materialstowildlifeandmanTheultimateresultof
suchaschemewouldbethecontinuationofcurrently
usedlesseffectiveandlessdesirablematerialsAl

thoughmosquitoabatementandothersimilardistricts
arechargedwiththeresponsibilityofpromotingpublic
healththroughvectorsuppressiontheyalsohavethe
responsibilitytopracticemeasurescommensuratewith
publicsafety

Theproblemofhazardsofresiduesinfoodandfor
agecropsduetolarvicidaltreatmentscanbegreatly
diminishedbyusinglesstoxicmaterialsandproper
formulationsoftheseItmightbeeasiertoobtainlegal
residuetolerancesforasafermaterialthanforhighly
toxiccompoundFormulationssuchasgranulesthat
wouldreachthewaterwithoutleavingresidueson
plantpartsmayalleviatetheproblemfurther

PESTICIDESWILDLIFERELATIONSHIPS

Muchhasbeensaidontherelationshipofmosquito
larvicidestofishgameandwildlifespeciesItiswidely
acceptedthattheorganochlorinelarvicidespersistand
accumulateinfoodchainorganismsThesecompounds
althoughpresentinverylowconcentrationsinwater
andthesubstratearemagnifiedincertainorganisms
throughthemechanismoffoodchaincyclesFortu
natelythesepersistentmaterialshavebeenmostly
abandonedasmosquitolarvicidesinCaliforniaandare
beingreplacedbyorganicphosphateinsecticides

Theorganophosphatematerialsontheotherhand
aregenerallylessstablematerialsTheyreadilyde
gradeinwatersoilandmostplantandanimaltissues

45



Nocasesofaccumulationandmagnificationofthese
compoundshavebeenreportedinanimaltissuesThese
compoundsthereforemainlybringaboutacutere
sponsesinorganismsexposedBeyondtheacutemani
festationschronicdevelopmentsmaybeabsent

Instudyingtherelationshipofmosquitolarvicides
tofishgameandwildlifespeciesdistinctionshouldbe
madebetweenthetoxicityofacompoundanditshaz
ardsunderactualfieldconditionsAcompoundproven
tobetoxicinthelaboratorymaynotposeanyserious
hazardstothespeciesundertheconditionsofusagein
thefieldOnaccountofthissituationmostofour
studiesinCaliforniaontherelationshipofmosquito
larvicidestofishandwildlifehavebeenconductedin
thefield

Ofthemorethan100organophosphateandcarba
mateinsecticidesevaluatedagainstthetopfeeding
minnowGambusiaaffinisinexcessof50ofthecom
poundsappearedtobeinnocuoustothisfishatmos
quitolarvicidalratesMostofthenewandhighly
effectivemosquitolarvicidesweresafeatmuchhigher
ratesSimilarsafetyrangewasindicatedforinverte
bratepredatorssuchasdragonflymayflynaiads
divingbeetlelarvaeandadultsandotheraquatic
predaceousinsectsFrogsandtoadsareespecially
toleranttothesegroupsofinsecticides

Thereareindicationsthatthemosquitofishand
certainCladocerainCaliforniahavebuiltupimmunity
totheorganochlorineinsecticidesMullaunpublished
dataDevelopmentoftolerancetothesecompounds
inotherpredaceousinsectsisalikelypossibilityItis
altogetherpossiblethatnaturalselectionbroughtabout
bytheorganophosphateinsecticidespressureisleading
toresistantstrainsofallkindsoforganismswhether
theyarepestspeciesorbeneficialandpredaceous
organisms

Therelationshipofpesticidestowildlifespeciesis
indeedacomplexoneMorecomplexyetaretheinter
relationshipsamongthevariousspeciesinhabiting
similarhabitatsIntroductionofanewpredaceous
speciesgeneralfeederforbiologicalcontrolofmos
quitolarvaeorothervectorsforexamplemayhave
muchsubtleeffectontheequilibriumlevelofcom
munitynumbersSuchaneffectmayhavepermanent
manifestationsandmaybeobservableovertheentire
rangeofthedisplacedspeciesCompetitivedisplace
mentbetweenecologicalhomologuesisawellknown
factDeBachandSundby1963whichcouldreadily
takeeffectinaquaticnichesPesticidesbytheirna
turearehardlyconceivedoftoeradicateaspecies
eventheoneagainstwhichtheyareusedoverits

entirerangeTheymightaltertheequilibriumlevel
ofcommunitymemberstemporarilyandthenonlyin
thetreatedareawhichgenerallycomprisesaverysmall
portionofthetotalhabitatoftheaffectedorganism

From1948to1958inSouthernCaliforniaover4000
squaremilesAphytislingnanensisanewlyintro
ducedredscaleparasitecompletelydisplacedA
chrysomphalianotherredscaleparasiteThesetwo
specieswereecologicalhomologuesandthiscompeti
tivedisplacementwasdetectedbecausethelaterspe
cieswaswellstudiedformanyyearsDeBachand
Sundby1963Withoutsuchstudiesthisdisplacement
wouldhavegoneundetectedintherealmofbiology
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Asimilarsituationforexamplecoulddevelopbythe
introductionofexoticfishessuchasspeciesofCyno
lebiasandNotobranchiusannualfishesandothers
Althoughthesefishesholdunusualpromiseformosqui
tocontrolHildemanandWalford1963 theymight
eliminatesomenonpestinvertebratesandvertebrates
thusproducingbiologicalvacuumsItisonthisac
countthattheinterrelationshipsofexoticspeciesare
thoroughlystudiedbeforetheyareintroducedintoa
newarea

Comingbacktopesticidesonemightsaythatthe
impactofpesticidesusedinmosquitocontrolprograms
uponwildlifespeciescouldbelessenedbyproperpro
grammingNontargetspeciesmay affectedadverse
lyinrestrictedlocationsorcertainspecialtypesof
habitatsbutrecognitionofsuchproblemsbyagencies
concernedhasaidedmuchinthealleviationofsuch
problems

RESISTANCE

Developmentofresistanceinmosquitoesandother
insectstoinsecticideshascreatedsomeseriousprob
lemsTheproblemofinsectresistanceposesagreat
challengetothecreativethinkingofallbiologists
Althoughmuchprogresshasbeenmadeinunderstand
ingsomeoftheunderlyingfactorsleadingtothere
sistanceproblemmuchmorehastobelearnedabout
thephysicalchemicalandbiologicalbasisofresis
tancedevelopmentandprogress

Itisgenerallyagreedthatresistancetoorganochlor
ineinsecticidesdoesnotresultinresistancetoorgano
phosphateandcarbamateinsecticidesFurtherinfor
mationonthisaspectofresistancewasobtainedon
DDTresistantCulexpquinquefasciatusfromthe
CoachellaValleyandDDTresistantCulextarsalis
fromsouthernSanJoaquinValleyTable1

TABLE1Comparisonofthesusceptibilitylevelsof
fourthinstarlarvaesusceptibleandDDTresistantstrains

ofCulexpquinquefasciatus

Insecticides

methylparathion
fenthion

parathion
dieldrin
Sumithion

AC5727
Ortho5353

DDT

Ortho5305
malathion

ItshouldbenotedthattheresistantstrainintheCoa
chellaValleyhasbeenexposedtoavarietyoforgano
chlorineandorganophosphateinsecticidesNotwith
standingthisfactthespecieshasnotbecomeresistant
toanyofthetoxicantsstudiedexceptDDTanddiel
drin

ThesusceptibilitypatternofaDDTresistantfield
strainofCtarsalisandparathionresistantstrainof

Slaboratory

LCppm
00054

00074
0008
0009

0009

0026

0038
0045
007

009

RCoachellaValley

LCDppm Ratio

00047 10

00094 13

0015 20

005 55

0015 17

0038 15

010 30

120 270

0082 12

025 30



AedesnigromaculisbothfromsouthernSanJoaquin
ValleywerestudiedTable2

NEWMATERIALS

Asaresultofsearchformoreeffectivematerials

havinglowmammaliantoxicitiessafetyfactorstonon
targetspeciesandwildlifenumerousexperimental
mosquitolarvicideshavebeentestedinthefieldand
laboratoryOver20compoundsevaluatedduringthe
1963seasonshowedlarvicidalactivitygreaterthan
thatofmalathionAmongtheseAC52160SD9020
SD9320CL43913Bayer47940SD8803AC47921
andBayer52957showedsimilarorgreateractivity
thanthatofparathion

Someofthesecompoundswereevaluatedinthefield
againstCtarsalisAC52160andCL43913hadout
standingperformanceOthercompoundssuchasAC
47921Bayer52957CelaS1942CelaS2225and
Bayer37342alsoindicatedahighdegreeofperform
anceinthefieldItisobviousthatthenumberofcom

poundswhichhaveagreatpotentialforuseasmos
quitolarvicidesisratherimpressiveCompoundswhich
havebiologicalactivityintherangeof5to15times
thatofparathionandwhichwerestudiedduringthe
pastthreeyearsnumberabout40Ofthesesomecom
poundshavehighmammaliantoxicityandtherefore
cannotbeusedroutinelySomeothershaveahigh
degreeoftoxicitytofishandthesecouldnotheused
inhabitatscontainingfishOnthewholemostofthe
compoundshoweverhavefavorablemammaliantox
icitiesandagooddealofsafetymargintonontarget
speciesTheeffectivenessofmostofthesecompounds
againstparathionresistantAnigromaculishasyetto
bedeterminedItispossiblethatsomeofthesenew
compoundsmightbeeffectivelyusedagainstresistant
strains

TABLE2Susceptibilitypatternoffieldcollected
4thinstarlarvaeofCulextarsalisandAedesnigromaculis

Material

AC52160

CL43913

SD7438

fenthion

methylparathion
Sumithion

malathion

parathion
dieldrin

DDT

Anigromaculiss

00065

0009

0013

0015

003

003

015

030

10

30

aParathionandDDTresistantstrain
DDTresistantonly

LCppm
Ctarsalis

0003

0007

0008

0011

0000

0009

00058

10

ItisofinteresttonotethatparathionresistantA
nigromaculiswerealsoresistanttomalathiondieldrin
andDDTMalathionandDDTwerethetwomaterials
usedintheearly1950sagainstmosquitoesintheSan
JoaquinValleyItisverylikelythatthisspecieswas
exposedtodieldrinandothercyclodieneorganochlor
ineinsecticideswhichmighthavebeenusedforagri
culturalinsectcontrolThisparathionresistantstrain
ofAnigromaculismanifestedslighttolerancetothe
otherphosphatesbutthestraincannotbeconsidered
ashavingahighdegreeoftolerancetothenewerphos
phates

CtarsalisresistanttoDDTdidnotmanifestany
degreeoftolerancetotheorganophosphateinsecti
cidesincludingparathionParathionhasbeenusedfor
thecontrolofthisspeciesforabout8yearsandthus
farnoappearanceoftolerancehastakenplace
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PUBLICRELATIONSIN

RURALMOSQUITOCONTROL

LOUISSOHNREY

ButteCountyMosquitoAbatementDistrict

Mosquitocontroloperatorshaveakeyroleinpublic
relationsOperatorsmeetthepublicdailyandhave
muchclosercontactwithindividualpropertyowners
thananyoneintheorganizationWhentheoperator
goesoutintofarmingareasintheeyesofthepublic
heisthedistrictThereputationofthedistrictdepends
upontheimpressionhemakesTheoperatorwho
knowshisjobandatthesametimeiscapableofleav
ingagoodpersonalimpressionwiththepublicisa
realassettothedistrictOntheotherhandanoperator
whomakesapoorimpressiononthepubliccancause
thewholeprogramtosuffer

Soundtechnicaltrainingoffieldpersonnelisex
tremelyimportantOperatorsshouldbethoroughly
familiarwiththeinsecticidestheyareusingincluding
ratesofapplicationandthereasonsfordifferentmeth
odsofapplicationTheyshouldhaveagoodgeneral
knowledgeofthedistrictsentireoperationsandwork
ingpoliciesThepubliccancomeupwithawiderange
ofquestionsandonlyacarefullytrainedoperatorwill
becapableofprovidinginformedintelligentanswers
Ifanoperatorisaskedaquestionthatisbeyondhis
rangeofknowledgeheshouldtellthepersonthathe
willlookuptheinformationdesiredorheshouldrefer
theindividualtosomeonewhoisqualifiedtoanswer
thequestionTheoperatorshouldneverblufforgive
outmisinformationwhichcouldbedamagingtothe
program

Itgoeswithoutsayingthatthepublicshouldbe
treatedwithrespectatalltimesWhenworkingwith
rancherstherearesomeimportantrulesofetiquette
PropertyshouldalwaysbeleftasyoufinditIfagate
isclosedbesuretoleaveitthatwayIfyounoticeany
sickordeadanimalsonthepropertyoranythingout
oftheordinarythatmightbeimportanttothefarmer
itonlytakesafewminutestocallittohisattention
Thiskindofapproachtothejobcanbeavitalfactor
inmaintaininggoodpublicrelations

Ifthereisaproblembetweentheoperatoranda
rancherthisshouldbebroughttotheattentionofthe
foremanthesourcereductionconsultantortheman
agerdependingonwhatkindofhelpisneeded
Ifadistrictistohaveaneffectiveprogramevery

operatorhastobeabletomeetthepublicandtorep
resenthisagencyinthebestlightIftheoperatorwho
isinconstantcontactwithpropertyholdersdoesnot
maintaingoodpublicrelationstheentireorganization
willbeintroubleIbelievethatagoodcontrolprogram
andasuccessfuldistrictmustgivehighprioritytothe
trainingofallofitspersonnelontheprinciplesand
practicesofeffectivepublicrelations

THIRDSESSION

CONCURRENT

INTEGRATIONOFMOSQUITOCONTROLOPERATIONS

EUGENEEKAUFFMANandFREDACOMPIANOComoderators

PUBLICRELATIONSIN

URBANMOSQUITOCONTROL

JACKFIORI
SanJoaquinMosquitoAbatementDistrict

Theapplicationoftheprinciplesofgoodpublicre
lationsplaysanimportantpartinsuccessfulurban
mosquitocontrolThefirstimpressionleftbyanopera
toronafarmerorcitypropertyownerisespecially
importantWhenanoperatorentersuponaproperty
andintroduceshimselftotheownerheisactuallysell
inghimselfaswellastheworkofthedistrictMany
peopleareinclinedtomakeajudgmentbasedontheir
firstreactiontosuchseeminglyunimportantthingsas
thewaytheoperatorentersthepremisesthewayheis
dressedorevenbythewayheintroduceshimselfBe
causewerepresentagovernmentalagencythereisapt
tobesomeinitialsuspicionSomemayassociateus
quitedirectlywiththeirtaxbillanditisuptousto
convincethemthattheyaregettingtheirmoneys
worthwhenitcomestomosquitocontrolTheymay
havesomeapprehensionthatwemighttrytoforce
themintomakingcostlyrepairsontheirpropertysuch
ascorrectingopendrainsorimproperlycoveredseptic
tanksThesearethekindsofsituationswheregood
publicrelationsbecomesanimportantpartofourwork

Italmostalwayspaysimmediatedividendstogreet
individualswithafriendlysmileandagoodwordWe
mustbewellinformedtechnicallyandbeabletoex
pressourselvesinasimpledirectmannerIfwedonot
knowtheanswertoaquestionitisbesttosaysoindi
catingthattheinformationwillbeobtainedandfur
nishedtohimpromptly

TheSanJoaquinMosquitoAbatementDistrictdoes
agreatdealofworkinurbanareasWedoalarge
numberofhousetohouseinspectionsInfactduring
thesummermonthswehire8to10collegestudentsfor
thistypeofworkInthepastfouryearswehaveaver
agedbetween25000and30000inspectionsonindi
vidualpremisesAsaresultoftheseactivitieswehave
gainedagreatdealofexperienceInourdailyinspec
tionsofpremisesourfieldpersonnellocatemanypo
tentialmosquitosourcessuchasopencesspoolsand
septictanksimproperlysealedtanksandopenwash
drainsWemakeeveryefforttoexplaintoproperty
ownershowtheycancorrecttheirproblemstheeasiest
andmosteconomicalwayThisisgreatlyappreciated
andtheresponseisgoodThemenareinstructednot
todiscusswithotherssourcestheyhavelocatedinan
areaintheneighborhoodThiscancausebadrelations
betweenneighborsaswellaswiththemosquitoabate
mentdistrict

Answeringservicerequestsfrompeoplebeingboth
eredbymosquitoesisarealtestofgoodpublicrela
tionsOnemustlearntoworkwitheverytypeofindi
vidualWhetheritbeapersonofupperorlowersocio
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economicclassafriendlyindividualoranabusiveone
itisimportantthatwetreatpeopleaswewouldliketo
betreatedAgenuineeffortshouldbemadetocorrect
anymosquitoproblemtheymayhaveTheperson
shouldbeaskedtonotifythedistrictofficeinadayor
twoifthesituationisnotsignificantlyimproved

Weshouldneverforgetthatwearerepresentatives
ofaserviceorganizationThisiswheremanagement
playsanimportantpartDuringthemonthsofFebru
aryandMarchweconducttrainingsessionsOnephase
ofouroffseasontrainingprogramisdevotedtoprem
isessurveysandpublicrelationsIshouldliketoread
justoneparagraphfromourtrainingmanualwhichis
issuedtoallemployees
ItmustberememberedthatyouasaDistrictem

ployeewillbedealingwiththegeneralpublicanda
goodappearanceandproperconductisofparamount
importanceRememberyouaretherepresentativeof
theDistricttothemanypeopleyouwillseeTheir
impressionoftheDistrictwillbetheimpressionyou
willleavewiththemsomakeitagoodoneAfriendly
smileapleasantgreetingandahelpfulattitudewill
createagoodimpressionofyouandmakeagoodrepu
tationfortheDistrictTheefficiencywithwhichyou
findthesemosquitosourceswilldeterminethedegree
ofhealthandcomfortofthepeopleintheneighbor
hoodThemannerinwhichyoudothisworkwillde
terminetheattitudeofthegeneralpublictowardthe
DistrictTheeliminationofmosquitoesshouldproduce
afavorableattitudebutontheotherhandshould
therebeanymosquitoesThedisapprovalcanbejust
aswidespread

TheSanJoaquinMosquitoAbatementDistrictcov
ersanareaof1039squaremilesThisareaisdivided
into24zoneswithonemobileunitandfieldman
assignedtoeachIfeveryoneoftheseoperatorsspeaks
totenpeopleadaythisquicklyaddsuptoatotalof
240peopleperday1200perweekandover5000per
monthThisiswhywefeeleffectivepublicrelationsis
importantingoodmosquitocontrol
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MOSQUITOSOURCEREDUCTION
INRICEFIELDS

CALVINDROUAKE
SacramentoCountyYoloCountyMosquito

AbatementDistrict

WithintheconfinesofthelowerSacramentoandSan
JoaquinValleys9996ofthericeofCaliforniais
producedThereare325000acresoralittlemorethan
500squaremilesofricegrownWithinthisarealive
2millionpeopleThesefiguresalonewouldsuggest
thatagreatamountofenergyshouldbeexpendedin
theformofaneffectivesourcereductionprogramre
latedtoricecultureIntheSacramentoCountyYolo
CountyMosquitoAbatementDistrict12ofthe
statesriceisgrownThisfigurealsoincludestherice
acreageofPlacerCountywhichwecontrolbecause
ofthecloseproximitytothecommunitiesofSacramen
toCountyThisrepresentsapproximately60square
milesofshallowwarmwatercoveredwithverydense

vegetationandagenerallycontinuoushumidcon
ditionThemosquitopotentialiscertainlythereand
ifleftinthisunnaturalstateproducescountlessmil
lionsofmosquitoes

Peoplethroughouttheworldassociatemosquitoes
withricefieldsandthiswasprobablytruewithinour
ownMosquitoAbatementDistrictuntilafewyears
agoItwasaboutthistimeweconductedaflightrange
andaircurrentstudyfromwhichwedeterminedthat
thewarmnorthwindswhichareusuallyquitefre
quentinthesummermonthswouldblowfromthe
ricebeltdirectlyacrosstheareasofgreatestpopula
tionItwasalsonotedthatthericefieldmosquito
densitiesinourlighttrapsincreasedduringthesenorth
windpatternsWiththisknowledgethefollowingyear
anextensiveairplanelarvicideprogramwasembarked
uponsupplementedbypersonalcontactswiththerice
growers

Wepresentedourcasetothegrowersarmedwith
abookletwhichwemadeentitledRiceFieldsand
GoodMosquitoControlPracticesThisbookletcon
tainedphotographsshowinggoodandpoorcultural
practicesItalsocontainedsimpledrawingstoaccom
panythephotosgivingcrosssectionsofexistingcon
ditionsgoodandbadThisbookletalsomakesrefer
encetotheitemsweconsiderbasicwithrespectto
goodricefieldcultureincluding1properlandprep
aration2adequateborderchecks3drainageof
seepagewater4properwatermanagementand
5weedcontrol

Underproperlandpreparationwediscussinad
ditiontothecommonthingsthatgointopreparinga
fieldforgrowingricetheideaofeliminatinghighor
lowareasNeitherisdesirablefromtheagricultural
standpointsincericewillnotgrowindeepwaterand
theveryshallowplacessometimestaperingtoinfinity
areconducivetogrowingweedsandcreatingahigh
mosquitopotentialWealsorecommendthatameans
forwinterdrainagebeprovidedThisconsistsofa
shallowdrainditchthebottomofwhichisbelowthe
leveeborrowpitsThisditchnormallygoesacrossthe
entirefieldbisectingtheinteriorleveesAttheendof
thegrowingseasontheleveesareblownoutatthese
intersectionsformingacompleteditchwhichdrains
thefieldquicklyandcompletelyIfthefieldgoesinto
ricethefollowingyearthisditchservestodrainoff
thespringrainwaterallowingthegrowertocultivate
thefieldearlierthanifnodrainagewereprovidedThis
alsoeliminatestheearlyseasonmosquitopotential

Adequateborderchecksshouldbeconsideredalong
withlandpreparationtheobjectivehereistoencour
agebuildingsubstantialleveestopreventseepageor
tokeepitataminimumIfthisisnotsuccessfulpro
visionshouldbemadefordrainagefortheseepage
waterWeusuallyobservelarvaeinseepagewater5
to6weeksbeforeanyareseeninthericechecksso
weareveryconcernedaboutseepagecontrol
Itisgenerallyacceptedthatitistothegrowers

advantagetocontrolhiswatercarefullyAnaverage
accumulativetotalof5feetofwaterisusedtogrow
acropofriceinthisareaWiththerisingcostofwater
andwaterapplicationitisnoteconomicaltokeepa
ricefieldathighwaterthatisdeeperthan8inches
Thisisparticularlyimportantinourareawhereduring
floodingadjacentfarmlandsOntheotherhandhold



theearlystagesofricegrowthitisnotuncommonto
havehighwindsalsoleveewashoutssometimesoccur
ingthewateratalowstatebelow6inchesencour
agesgrowthofwatergrassandhascostmanyrice
growersanaverageof5sacksoffinishedproductper
acre

Weedcontrolaswediscussthesubjectisconcerned
withweedsontheleveesandoutsidetheperimeterof
thefieldWeconsiderthistobeoneofthemost

importanttopicsdiscussedinourbookletandittakes
onaddedsignificancewhenthefieldgoesintorice
fortwoconsecutiveyearsUnlessthefirstyearsweed
growthisburnedorcultivatedouttherankgrowth
willprovideexcellentbreedinggroundsforfuture
generationsofmosquitoes

Somegrowersareusingsheepintheirweedcontrol
programsSheeparefencedoffinaportionofthefield
wheretheyforagedownthecheckleveesandtheydo
thisquiteeffectivelyLeveecompactionisalsoattained
whichhelpseliminateapossibleseepageproblemOc
casionallyhoweverthesheepmaycompactthelevee
toapointwherethewaterrunsoverthetopWhen
thishappensthericegrowerwisheshehadnever
thoughtofusingsheepIngeneraltheadvantagesof
thispracticeapparentlyoutweighthedisadvantages
particularlyifthericegrowerusesoldereweswhich
donotneedconstantattentionAnaverageof5sheep
permileofleveeisrecommendedandgrazingshould
beginwhentheweedsreachaheightof4to6inches
Iffurthergrowthispermittedthesheepwillnotbe
abletokeepupwiththemandthepracticethenbe
comesamatterofdoubtfulvalue

Ourbookletisaneffectivemeansofcommunicating
withthericegrowerWebelieveitisfundamentally
accurateandwehavehadmanycomplimentsonit
Itisintheprocessofbeingrevisedandshouldbe
printedbyearlyspring

Aninterestingandfairlyrecentdevelopmentinrice
culturewhichlooksverypromisingistheuseofplas
ticleveesforthemanagementofwaterThisusehas
beenshowntobeeconomicallyfeasiblealthoughat
thistimemostricegrowersarestillusingtheearth
leveesWhentheuseofplasticleveesiscontemplated
itisnecessaryfirsttodeterminewherethecontours
shouldbeplacedjustasiftheearthleveesweretobe
usedAfurrowisthenplowedonthiscontourStakes
arethendrivenintotheground25to4feetapartde
pendingonthethicknessoftheplasticusedTheplas
ticisthenattachedtothestakesandthelowerpartof
theplasticiscoveredbybackfillingThistechnique
whenperfectedcouldbemostbeneficialtomosquito
controlaswellastothericegrowerDespitethe
higherannualinstallationexpenseoftheplasticlevees
comparedwithearthleveesincreasedriceproduction
canresultinearningsofaboutoneandonehalftimes
theextracostEarthleveesusuallytakefrom5to16
feetperlinealfootoflandoutofproductionBychang
ingovertoplasticleveesthislossofproductiveland
isvirtuallyeliminatedsincericewillgrowalltheway
uptotheplasticwallHarvestingproblemsaremini
mizedbecausetheplasticleveesandstakescanbelaid
downsotheharvestercandriveoverthemTheob

viousbenefittomosquitocontrolistheeliminationof
hundredsofmilesofweedcoveredleveesEquipment
forleveeinstallationisstilltobeperfectedbutithas

beenestimatedthatwithintenyears20oftherice
growninCaliforniawillhaveplasticleveesandthat
thissystemwillultimatelymakesoilleveesobsolete

Whataboutthefutureroleofriceculturalpractices
CaliforniaIraisethisquestionbecauseofacircum

stancewhichtookplaceinourarealastspringLate
springrainspreventedsomeofthericegrowersfrom
completingroutinesoilpreparationandleveeconstruc
tionItwasaraceagainsttimeandasthecutoffdate
forplantingriceapproachedsomeofthegrowerssaw
theycouldnotmeetthedeadlinewithproperlypre
paredfieldssotheyfloodedthemanywayAsaresult
manycheckswhichwerefloodedwerecoveredwith
deaddensevegetationmakingitimmediatelyanideal
breedingareaforCulextarsalisNeedlesstosaywein
mosquitocontroltakeaprettydimviewofthissortof
practiceThispracticeofcoursedoesnotconformto
therecommendationsofagriculturalexpertsormos
quitoabatementagenciesmuchtoalmosteveryones
surprisehoweverthecropsproducedapparentlywere
quitegoodThismakesonewonderjusthowmuch
seedbedpreparationisnecessaryHasthissetaprece
dentforfuturericeculturalpracticesWehopenot
Whentheresultsofasurveybeingconductedbythe
AgriculturalExtensionServiceareinandevaluated
weshouldthenknow

Thereisanoldsayingtotheeffectthat impossi
bilitiesrecedeasexperienceadvancesIwouldliketo
relateverybrieflyourexperiencewithmosquitofishin
ricefieldsIliketothinkofthisasamethodofsource
reductioneventhoughwearenoteliminatingthepo
tentialsourceareaIknowthattheuseofGambusia
isnotnewinmosquitocontrolbutwiththeadverse
publicityweallhavebeenreceivingrelativetotheuse
ofhighlytoxicinsecticidesourdistrictembarkedon
anextensivebiologicalcontrolprojectusingfishThe
resultswerealmostphenomenalWewereabletoplant
only83ricefieldswithmosquitofishofthesehow
everonly5neededminorchemicalcontrolworkIt
wouldrequireapproximately6000000fishtoplantall
ourricefieldsandweknowweshallnotreachthat
goalthisyearWeplanhowevertoexpandourfacili
tiesbecausewefeelweareontherighttrackThis
practicehasthewholeheartedapprovaloftherice
growersinceatcertainstagesofricegrowthmanyof
thefarmersdonotwantanytypeofinsecticideapplied
Imentionedearlierthatlastyearsomeofthegrowers
floodedlandforriceinwhichleveeshadbeenthrown
upinahurrywithnotimeatallforpreparingthe
checksThiscreatedamostunusualproblemhowever
itwasinthistypeofproblemthatourmosquitofish
appearedtodotheirbestAbalancehadapparently
beenreachedandwefeltquiterelievedWearenot
offeringthisfishplantingprogramasapanaceatoyour
ricefieldproblembutwehavebeenimpressedwith
ourresultsThisisallIwanttosayatthistimeabout
ourfishplantingprogramTwootherspeakerslaterin
theprogramwillelaborateonotherphasesofthesub
jectandpresentsomeveryinterestingdata

Ricegrowersingeneralareeasypeopletodeal
withThismaybetrueforseveralreasonsTheyrealize
theyarespreadingtremendousamountsofwaterover
thecountrysideandmaypossiblyfeelindebtedforthe
workwearedoingAlsotheyusuallyhaveequipment
onhandsothatitisnorealproblemtocooperatein
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responsetoourrequestsWeappreciatetheirconsid
erationofthemosquitoproblemTherearetimes
thoughwhenwehavetolivewithpoorlandprepara
tionunscheduledfloodingandotherunusualcondi
tionsWeexpecttheseproblemsoccasionallybutwe
havealsolearnedthatthereisnosubstituteforgood
culturalpracticesWellplannedproperlymanaged
ricefieldsareaprerequisiteforsuccessfulmosquito
control

ALBERTHTHOMPSONJA
OrangeCountyMosquitoAbatementDistrict

SourcereductioninOrangeCountyincludesseveral
typesofoperationsdesignedtomeetthespecificprob
lemsofthisrapidlydevelopingurbanareaofover
1000000peopleBroadlyspeakingoursourcereduc
tionprogramisbasedonclosecooperationandthe
furnishingoftechnicalinformationforthecontroland
preventionofmosquitosources

Floodcontrolisoneofthemoreimportantoperations
directlyaffectingtheoperationsoftheOrangeCounty
MosquitoAbatementDistrictForthisreasonwework
inclosecooperationandcollaborationwiththeOrange
CountyFloodControlDistrictinthedesignofnew
channelswhichwillnotproducemosquitoes

Afewyearsagowesurveyedallexistingfloodcon
trolchannelsThisrevealedmanypocketscreatedby
faultyconstructioninwhichmosquitoeswerebreed
ingBasedonthesefindingsincooperationwiththe
FloodControlDistrictanditsmaintenancefieldstaff
wecorrectedtheexistingfaultystructuresInsome
channelsforexamplewerecommendedaVslopeso
thatwaterisconcentratedintothesmallestpossible
areaInotherchannelsthebottomisflat

TheFloodControlDistricthasaverygoodweed
controlprogramWhenchannelsbecomechokedwith
weedsthemaintenancedivisionclearsthemwith
heavyequipmentTheVslopedconcretebottommay
becomefilledwithdirtanddebristhisisalsocleared
withheavyequipmentAfterallthisworkisaccom
plisheditisstillnecessaryattimestouseourjeeps
andpowersprayequipmenttotreatremainingsources
onchannelbottoms

Fortreatmentweusefenthiongranulesandagran
ulegunTheoperatoreitherridesorwalksdownthe
channeldependingonthechannelwidth

Weworkindirectcooperationwiththe24citystreet
departmentsthroughoutourdistrictoncommunity
streetdrainageThistypeofdrainageoftencallsfor
sumpsfromwhichexcesswaterispumpedintoaflood
controlchannelSumpsarepotentialmosquitopro
ducersatalltimes

WaterspreadingoperationsinOrangeCountysome
timescreateproblemsWiththeshortageofwaterin
thisareawegetacontinuousflowintoourdistrict
fromtheColoradoRiverAgainincooperationwith
theOrangeCountyWaterDistrictweassistinthe
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MOSQUITOSOURCEREDUCTION
INORANGECOUNTYURBANAREAS

designandoperationofwaterspreadingsystemsin
ordertominimizemosquitosourcesPercolationinto
theundergroundisobtainedinareassuchastheSanta
AnaRiverbedorinspecialretainingbasinsWeintro
duceGambusiafishintothebasinsassoonastheyhave
waterandasaresultwehaveneverhadanysignificant
mosquitoprobleminthemWedohavetroublewith
otherinsectsparticularlychironomidsWedonotas
sumeresponsibilityforchironomidcontrolbutwedo
workinconjunctionwiththeFloodControlDistrictin
helpingtheminthecontrolofthesepests

Whensiltaccumulatesintheretainingbasinswater
willnotpercolateintotheundergroundBecauseof
thisthebasinsareperiodicallydrainedandallowedto
drytherebyeliminatingchironomidlarvaeBulldozers
areusedtoremovethesiltWhenthisoperationiscom
pletedthebasinsarerefilledOnoneoccasionahold
ingbasinwasfilledwithoutourknowledgeandwegot
complaintsfromthesurroundingareawhichcontained
some15000peopleAsanemergencyoperationwe
didspraythisoneTheWaterDistrictthencamein
drainedthepondandcleanedoutallweedsincluding
thoseonthebankssincethenwehavenothadany
furtherproblem

Acountydisposalsiteforlogsandotherrefusehas
givenussometroubleOriginallyitcoveredanarea
of30acresAlargepowercompanyoriginallycamein
tobuildaplantandconsiderablefillwasrequiredfor
thisconstructionThecompanydugalargepitabout
50feetindepthSubsequentlyitwasfilledwithwater
atwhichtimeweplantedGambusiainitAslongas
itremainedinthisconditiontherewasnoproblem
Intimehoweverthepitwasturnedovertothecounty
foruseasadisposalareaAllkindsoftrashjunkand
logswerebroughtinByworkingwiththeCounty
TrashDisposalDepartmentwehavemanagedtokeep
thispondreasonablyfreeofmosquitoesalthoughwe
didhavetosprayitItisseveralthousandfeetaround
thispondsoitisimportantthatwegetourspray
equipmenttotheedgesforeffectivetreatmentThisis
madepossiblebytheCountyTrashDisposalDepart
mentsuseofabulldozertopushthematerialintothe
pondwefollowbehindandspraytheedgesWealso
useamistblowerinordertoreachthecentralareas

ofthepond
WiththepopulationgrowthinOrangeCounty

dairiesaremovingoutonebyoneSometimesadairy
goesoutofbusinessbutsomeoftheoldinstallations
remainWehavehadtokeeptheseplacesundersur
veillanceandinsodoinghavefoundhugecatchbasins
andirrigationlineswithheavymosquitobreeding

Disneylandcooperatescloselywithourorganization
Wemakenecessaryinspectionsandprovideatraining
serviceItisnotnecessaryforustodoanysprayingin
theareaDisneylandpersonnelwhoaretrainedbyour
staffdoallofthecontrolworkthatmayberequired

Backyardsourcesareasevereprobleminourarea
InOrangeCountyIwouldestimatethatthereare50
to100swimmingpoolsconstructedeachmonthAsthe
newpoolisbuiltthecontractorwetstheconcreteand
letsitstandwithwaterinitforseveralweekstocure
theconcretebeforehereturnstoplasteritFrequently
wehaveapoolfilledwithwateronthepropertywith
avacatedhomeWhilethehomeisvacatedtheelec
tricityisoffthereisnofiltrationandnoacidisadded



tothewaterThepoolbecomesstagnantandsoonthe
entiretopwillbecoveredwithlarvaeandpupaeand
adultmosquitoeswillsoonbeseenallaroundthearea
Ourprogramistospraythepoolwithafiysprayfor
mulationandplantGambusiaThezoneoperatorre
cordsthisplaceinabookandinspectsiteverytwo
weeksuntilthehomeisoccupiedafterwhichitisno
longerscheduledforroutineinspections

PlasticpoolsarefrequentlyaproblemThereisno
waytodrainthewaterfromthesepoolsexcepttolet
itrunoutontheground

FinallyImightmentionthattheOrangeCounty
MosquitoAbatementDistrictoperatesanexhibitat
theCountyFaireachyearOurthemeisMosquitoes
CanDevelopinYourBackYardWehaveamotion
pictureLifeCycleoftheMosquitowhichisshown
every15minutesWealsoshowaWaltDisneycolor
filmAttheexhibitwehavethevariousstagesofthe
mosquitolifecyclefromeggtoadultandwedemon
stratemosquitofishinactionIncidentallywealso
takeservicerequests

ESSENTIALSAFETYMEASURESINAPPLYING
MODERNINSECTICIDES

JACKFIORI
SanJoaquinMosquitoAbatementDistrict

Mosquitoabatementpersonnelworkingwithinsec
ticidesprayssuchastheorganicphosphatesmustbe
verycautiouswhenhandlingandapplyingthesetoxic
materialsItismostimportantthatoperatingpersonnel
beguidedbyrigidrulesandregulationsandthatthey
beprovidedproperequipmentforhandlingthesekinds
offormulationsSprayequipmentshouldbeintop
workingconditionandshouldhaveproperhosecon
nectionstopreventanyleakagewhichmightresultin
theexposureofhumansoranimalsVehiclesshouldbe
fullyequippedtocarryinsecticideswithcomplete
safetytoandfromthefieldbothconcentratesand
emulsionsEachvehicleshouldbeequippedwitha
pairofheavydutyrubberglovesandplentyofsoap
Theglovesshouldbeinspectedperiodicallyforsmall
cracksorholes

Somedistrictsusingparathiononlyfinditsatisfac
torytocarryemulsionsintheirfieldunitsThiselim
inatesextrahandlingandreducesthepossibilityof
operatorsbecomingcontaminatedUndertheseproce
duresitisnecessarytoestablishsubstationsthrough
outthedistrictequippedwithlargetanksforfilling
Thereareundoubtedlybothadvantagesanddisad
vantagesinthissystem

IntheSanJoaquinMosquitoAbatementDistrict
wehavebeenusingorganicphosphatesmainlypara
thionandmalathionforseveralyearsDuringthis
periodwehavebeenveryfortunatenottohaveany
seriousaccidentsTheDistricthasstrictrulesand
regulationswhichitexpectsoperatorstofollowin
handlingandapplyingtheseinsecticidesAsimple
butthoroughtrainingprogramtodemonstratecorrect
methodsforhandlingandloadinginsecticidesisbasic

toanyresponsibleabatementprogramItisv
portantfordistrictadministratorsandsu
becompletelyawareoftheworkhabitsofallper
sonnelWhenagroupofmenarehandlinginsecticides
thereisalwaysthepossibilitythatsomeonewillbe
comecarelessThisisthereasonmostaccidentsoccur
andsuchindividualsrequireclosesupervisionthey
shouldbeobservedwhileloadingtheirspraytanks
whilecheckingtheirequipmentandeventoseethat
theywashafterloading

CleanclothingisveryimportantDuringthelarvi
cidingseasonsprayoperatorsshouldbeencouraged
tochangeclothingandshowerdaily

Everyoneworkingwithinsecticidesshouldbe
taughttheimportanceofreadinglabelscarefully
beforehandlingorapplyingthesetoxicmaterials

Itismostimportanttohaveproperfacilitiesforthe
disposalofemptycontainersUndernocircumstances
shouldemptycontainersorbagsbeleftinthefield

Eachmanshouldknowexactlywhattodoincase
ofaccidentForexampleahosemaybreakspraying
theoperatorwithemulsionorhemayspillconcen
tratesonhisclothesOfficepersonnelmustalsobe
thoroughlybriefedonwhattodoincaseofanemer
gencyProperantidotesshouldbeavailableatall
timesThedistrictshouldmakearrangementswith
severalphysiciansaswellaswithlocalhospitalsso
thatanyemergenciesduetoinsecticidepoisoningcan
bemetwithoutdelayInouragencybloodtestsare
giventoemployeesbeforeeachsprayseasonandagain
midwaythroughthesummerinordertodetectany
possiblesignificantchangesincholinesteraselevels

Whenoperatorsaresprayinginthefieldthereare
manypotentialdangersEachmanmustbecertain
thathissprayequipmentisingoodconditionProper
nozzlearrangementandproperpressureareimportant
considerationsandwillreducethepossibilityofover
dosingItisveryimportantthattheoperatorpossess
athoroughawarenessofsurroundingcropsaswellas
poultryandotherlivestockThepresenceofbeehives
intheareawillofcourserequirespecialprecautions

Ifoneusescommonsenseandfollowsdirections
whenhandlingandapplyinginsecticideshecanex
pecttoremainhealthyItistheindividualwhobe
comescarelessorthinksitunnecessarytofollowrules
andregulationswhoisapttocreateaproblem

CONTROLOFTREEHOLEMOSQUITOES
INALAMEDACOUNTY

THOMASBRANNAN

AlamedaCountyMosquitoAbatementDistrict

ThetreeholemosquitoAedessierrensisisone
problemthatmostofusherehaveincommonThere
isnoquestionaboutthisbeingahighprioritycontrol
needintheSanFranciscoBayArea

InAlamedaCountyinthelate1940sandearly
1950sitbecameapparentthatalargepercentage
ofourservicerequestswerefortreeholemosquitoes
Wetriedanumberofcontroltechniquesthebestat
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thattimeappearedtobeoneoffillingtheholeswith
sandandcementTheprojectstartedwiththetree
linedstreetsofAlamedaBerkeleyOaklandandSan
LeandroItwasnotlonghoweverbeforewedeter
minedthatthiswasnottheanswerFirstthispro
ceduretooktoomuchtimeandalsowebegan
tofindthattheholescontinuedtodecayaroundand
undertheconcreteandbreedingwasasbadasever
inmanyoftheholes

In1956thisplusthemovementofsomanypeople
intotheOaklandandBerkeleyhillsmadeitobvious
wehadtocomeupwithamoreefficientandeffective
controlprogramWedividedtheareaintothreeparts
eachtobetreatedeverythreeyearsStartingwiththe
areasfromwhichthemostservicerequestshadbeen
receivedwedustedtheholeswith50wettable
DDTpowderThisresultedingoodcontrolbuton
windydaysitwasahazardtohavethepowderblow
ingintheoperatorsfaceNextwetriedpelletsThey
toogavegoodcontrolbutcouldnotbereadilyseen
inthetreeholesThismadeitalmostimpossibleto
avoidsomeduplicationofworkThenextmaterial
triedandtheonestillinuseisaspecial100mesh
50wettablegranularDDTThismaterialdoesnot
blowaroundsoeasilyandcanbeseeninthetreeholes

WefoundAedessierrensisbreedinginalmostall
typesoftreesaswellasintincanswateringtroughs
oldtirespitsboatsandmanyotherinterestingloca
tionsincludinganaturecampTheworstbreeding
inthehillareasisfoundinthesecondgrowthEuca
lyptusstumps

Eachoperatorisfurnishedapairofcoverallswith
lettersthreeincheshighspellingMosquitoControl
onthebackforidentificationAlsofurnishedisa
canvasbagatablespoontomeasureapplicationsand
astickaboutthreefeetlongtocleanthedebrisout
ofholesThisisalltheequipmentthatisneededfor
thistypeofmosquitocontrol

Wehavehadgoodcontrolforthreeyearsinall
areasbutoneThisareahadbeenburnedandwe
foundbreedingthesecondyearaftertreatmentWe
findthatthistypeofcontroloperationforthehill
areaswhereyouhavetobepartmonkeyandpart
mountaingoattocovertheareaworksverywell
In1957wedidnotreceiveasingleservicerequest
intheareatreatedandlastyearreceivedonlytwo

Eachoperatorcantreatabout250holesaday
Lastyearwetreatedover20000holesusing700
poundsof50DDT

Onthetreelinedstreetswhereweformerlyused
sandandcementwehavefoundthebestcontrolto
bea25DDTemulsionappliedeverythreeyears
Equipmentincludesa25galloncompressedairtank
anda15footaluminumwandwithaswivelnondrin
nozzleWiththeoperatorstandinginoronthetruck
andwithapressureof15to20psiwecanreacha
sprayheightof25to30feet

Thissprayprogramhasbecomequitestandardized
anddoesnotchangeverymuchfromyeartoyear
Theresidentialareasareextendingoutfurtherinto
thehillseachyearhoweversowejustmoveour
treeholetreatmentoperationsoutenoughtokeepup
withthisexpandingproblem
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THEUSEOFGAMBUSIAFISHIN

THECONTROLOFRICEFIELDMOSQUITOES

JACKFOWLER
SacramentoCountyYoloCountyMosquito

AbatementDistrict

FishhusbandryisolderthanthewrittenwordIt
waspracticedinChinamorethan4000yearsagoOf
particularinteresttheChineseincorporatefishraising
withricegrowinginthericeDaddiesWitheachrice
harvestasubstantialyieldoffishperacreisalsohar
vestedAsaresultifthesupplyoffishfromricefields
weresuddenlycutoffthedietofmillionsofpeople
wouldbeseverelyaffected

Thetechnologyofmosquitoabatementhasbene
fitedinanotherwaythroughtheuseoffishGam
busiaminisinricefieldsTheresulthasbeenameans
ofnaturalisticcontrolofmosquitoesItispossiblethat
Gambusiamayoffersomeadditionaladvantagessuch
asprovidingasourceoffertilizerforriceproduction

ThepresentgoaloftheSacramentoYoloDistrictis
tocontrolmosquitobreedinginricefieldsthroughthe
exclusiveuseofmosquitofishDuringthepastyear
wegreatlyexpandedthisphaseofourcontrolpro
gramOuronlylimitationwasthenumberoffish
availableforplantingWebelievethistohethemost
desirablemethodforcontrolofmosquitoesinrice
cultureDuringthe1963seasonapproximately35
ofourricefieldswereplantedwithanestimatedtotal
of1257300GambusiaThisprogramhasbeenan
outgrowthofamorelimitedeffortbytheDistrict
datingbackto1957

Thereareseveralfactorswhichhaveinfluencedour
decisiontointensifytheuseoffishinricefieldsfor
mosquitocontrolProminentamongtheseconsidera
tionshasbeenthedesireto1minimizechemical
sprayoperations2reducecostsbyeliminatingre
peatedchemicaltreatmentsand3providethemost
effectivecontrolpossible

Inourincreasinglycomplexenvironmenttheelimi
nationorsubstantialreductionofchemicalinsecticide
usewheneverpossibleisadesirablegoalInthehot
ricegrowingregionsanenormousadultmosquitopop
ulationcanusuallybeanticipatedLarvalcountscan
increaserapidlynecessitatingrepeatedchemicalap
plicationsIntheSacramentoYoloDistrictwehave
sprayedmanyricefieldsfivetimesormoreinone
seasonWhenaricefieldisinspectedandthelarval
countjustifiestreatmentthereareoftenbythattime
fourstagesofmosquitoespresent

Ourexperiencehasshownthatinfieldsadequately
PlantedwithGambusialargemosquitopopulations
donotdevelopForexampleof83ricefieldsplanted
withGambusiain1963onlyfivedevelopedanaver
agelarvaldensityofasmuchas05perdipduring
thelongricegrowingseasonAlthoughmosquitolar
vaewerefoundinsomeofourfishplantedfields
PupaewereveryrarelyseenThismaximumof05
larvaeperdinwasobservedonceineachoffour
fieldssurveyedandtwiceinafifthfield

Successfulcontrolusingmosquitofishinricefields
iscontingentupontwoimportantfactors1elimi
nationofsignificantmosquitosourcesadjacenttothe



ricefieldand2goodricefarmingpracticesbythe
growerincludingproperdisposalofwastewater

Theimportanceofproperhandlingandplantingof
GambusiacannotbeoveremphasizedOurexperience
hasshownthatcertainmethodsandtechniquesare
essentialinassuringmaximumnumbersofactivefish
bythetimethericeplantsemergeabovethesurface
ofthewaterSomeofthemoreimportantrequire
mentsare1adequatefeedingoffishinthewinter
holdingponds2goodfishrecoveryareasinponds
3properseinesizestocollectonlyadultfish4
fastandcarefultransportingofcollectedfish5
properdistributionoffishinthericefieldand6
controlledfeedingofplantedfishforalimitedperiod
insomesituationsUnderidealconditions200ma
tureGambusiaplantedinaricefieldwillresultin
4000to8000fishwithina30dayperiod

Inalargefishplantingprogramthereshouldbea
salvagingprograminthefallinordertorestockwin
terholdingpondsAgaincertainmethodsshouldbe
followedforefficiencyandtoavoidfailureChoice
ofnetsandminnowtrapsandselectionofthebest
collectionareasareimportantconsiderationsMeth
odsofseparatingGambusiafromroughorgamefish
iftheyarepresentbeforerestockingthewinterhold
ingpondsalsorequirecarefulplanningAllofthese
pointsthatIhavebarelytoucheduponareextremely
importantProperequipmentandprecisiontimingare
essentialandmaymeanthedifferencebetweensuc
cessandfailureintheuseoffishforthecontrolof

mosquitoesinricefields
Toillustratethecontinuinghusbandrynecessary

atthepresenttime JanuaryweareseedingGam
busiaintemporaryrainpoolsdrainsthatarenormally
dryuntilthistimeofyearandanyotherwaterthat
mayprovidepotentialmosquitosourcesintheearly
springRoadsideditchesareplantedassoonasthey
containwaterThisistruealsoforintermittentstreams

thatotherwisewouldhavetobehandsprayedevery
tendaysInsomeinstancesthesesameareasareused
assourcesofGambusiaforthericefieldmosquito
controlprogram

InthepaperwhichwillfollowDickRussellwill
discussingreaterdetailsomeoftheoperational
phasesofthefishplantingprogram

OPERATIONALCONSIDERATIONS
INALARGEGAMBUSIA

PLANTINGPROGRAM

RICHARDRUSSELL
SacramentoCountyYoloCountyMosquito

AbatementDistrict

Itisapleasuretohavethisopportunitytotalkto
youonthetechniquesemployedintheSacramento
YoloDistrictsGambusiaprogramThisisthephase
ofmosquitocontrolthatItakegreatestinterestin
andtrytofacilitateineverywaypossible

SinceJackFowlerhasonlygenerallycoveredthe
useoffishbyourDistrictIwillgivensomedetails

onthericefieldprogramThispastseasontheDistrict
expandeditsfishprogramwiththegoaloneofplant
ingasmanyricefieldsaspossiblelimitedonlybythe
numberoffishavailableAsmentionedbythepre
viousspeakerthisplantingincludedsome35ofour
ricefields

Aprogramofthismagnitudepresentsmanyprob
lemsThereisthematterofasourceofsupplyforthe
numberoffishneededthemethodsandequipment
forcollectingandtransportingfishwithminimum
mortalityandthematterofdeterminingthenumber
offishperacrethatwillberequiredtoeffectsatis
factorycontrolTheexperiencegainedfromhandling
fishoverthepastfiveorsixyearshaswebelieve
givenustheanswerstomostofthesequestions

InthethirdweekofMaylastyearwestartedplant
ingfishinricefieldsFishweretakenfromourhill
reservoirsalongthewestsideofthedistrictthesehad
beenplantedwithfishinAprilof1962Ourfishing
crewsconsistedofthreementwousingaseineand
thethirdtransferringthefishastheywerecaughtover
tothepickuptruckwheretheywerecountedand
placedintransportingcontainersOurequipmentfor
thisrecoveryphaseconsistsofa4by15footseinewith
a316inchmeshAseineofthesedimensionsallows
thementomovethroughthewaterfastenoughto
trapthelargerfishwhilethose inchorshorterare
allowedtoescape

Withthismethodofseiningthecrewworksalong
theedgeofthereservoiruptotheinletchannelor
totheshallowendWhensufficientfisharecaughtin
theseinetheyarepouredintocommercialminnow
bucketsandtakentothetransportingvehicleA4inch
kitchensievewillholdabout500mediumsizedfish
Thishasbeenfoundtoprovideareasonablyaccurate
count

Twotypesoftransportingcontainershavebeen
foundsatisfactoryOneprocedureistousetwo50
gallondrumswiththetopcutoutthesearewrapped
withburlaptoreducetemperaturesWehavefound
thatfrom25000to30000fishmaybeheldineach
drumInlieuofthiswehavealsousedeitherfour
orsix10gallonmilkcanswithlidsEachcanwillhold
5000to6000fish

Airissuppliedbyeitherasmallmotordrivencom
pressororbyanelectricfuelpumpPlastictubing
orwindshieldwiperhosemaybeusedtoconveythe
airfromthesourceofsupplytoaerationstonesinthe
bottomofthecontainersAsurgicalhoseclampplaced
nearthetopofeachtubeactsasanairmetering
deviceTheoptimumamountofairemittedfromeach
stonewillbeseenasaheavystreamofsmallbubbles
Toomuchairwillcreateaheavyturbulencewith
verylittleoxygenbeingdissolvedinthewaterTime
becomesaveryimportantfactoratthisstageWe
havefoundonhotdaysevenwithaerationthatfish
willbegintodieinaboutonehour

Thenumberoffishperacreneededforadequate
controlinricewillvarywithcircumstancesOurex
periencehasshownthatifaricefieldhasbeencare
fullycultivatedanditsleveesorchecksarecleanand
ifthereisnoemergingvegetationintheseedbed
aninitialplantingof150fishperacrewillgivevery
goodcontrolOntheotherhandinaverydirtyfield
oronewithhighgrassorweedsonthechecksand
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apoorseedbedeven250to300fishperacremaynot
givegoodmosquitocontrolThusitcanbeseenthat
theculturalpracticesobservedbythefarmerplaya
veryimportantroleinanycontrolprogramutilizing
predatoryfish

Forafastefficientjoboffishplantingathreeman
crewisimperativeConsideringthenumberofspecific
tasksincollectingtransferringtransportingand
plantingthisisaminimumpersonnelrequirementif
youwanttostaysafelywithintherecommended
maximumonehourholdingperiodItiswelltoleave
timetoplantafewfishinseepageareasoutsidethe
ricefieldCarefuladvanceplanningoftheroutetobe
takentothericeareawillhelptoreducetheholding
time

Closecontactwiththericegrowershouldbemain
tainedduringthefirstfourtosixweeksafterplanting
fishinhisfieldsinceitisduringthisperiodthathe
mayhavetosprayforpestsorundertakechemical
weedcontrolSomeofthechemicalscommonlyused
areofcoursetoxictofishThiscontactwiththe
farmersometimesenableslistosuggestachemical
thatisnontoxictofishAsalastresortwecanplana
replantingprogramAweeklycheckontheprogress
ofthefishshouldbemaintainedthroughoutthesea
sonAlldrainagewaterfromthericefieldshouldalso
beinspectedFishwillmoveintothesedrainsandin
mostcaseslarvicidingwillnotbenecessaryForex
amplelastseasonIhadnlantedfishinalloftherice
fieldswithinmyzonesAroundthemiddleofJuly a

surveyofthedispersalofthefishshowedanestimated
57milesofditchesandsloughsthatdidnothaveto
belarvicidedBasedonatendayzonecircuitavery
substantialsavingcanberealizedinthiswayAlso
someofthefishwillcollectatthelowersideofthelast
spillboxtheseprovideagoodsourceofsupplyfor
anyadditionalplantingtobedoneinthearea

Sinceweareworkingwithhundredsofthousands
offishinourriceprogramasalvagingorrecovery
operationinthefallisveryimportantThepurpose
ofthisprogramistorestocktocapacityallavailable
overwinteringholdingpondstoinsureanadequate
supplyoffishforthecomingriceseason

Themethodofrecoveringfishfromthericefields
differsfromtheplantingoperationAlonghandleddip
netorscatnetisusedinsteadofaseineCollectingis
doneatthelowestpointineachcheckandacareful
inspectionisnecessarytoseparateroughorgamefish
fromtheGambusiaInsomeareasminnowtrapscan
beusedinthespillditchesleadingfromthefieldsor
inadjacentculvertsFrom10000to20000fishhave
beentrappedinthismannerduringafourhourperiod

Thefinalconsiderationthatshouldbementionedin
connectionwithaneffectivefishprogramistheimpor
tanceofadequateholdingpondsSinceourdistrict
utilizesreservoirsinthehillsasnagclearingprogram
isconductedinthefallThiscallsforremovingtrees
andsnagsandpilingthebrushwellabovethehigh
watermark

Alsoaweeklyfeedingprogramisstartedwhenthe
pondsarestockedtocapacityThisprogramcontinues
untilheavyrainrunoffisobservedFeedingisre
sumedthreeorfourweekspriortothespringfish
plantingprogramThisencouragesthefishtomove
intotheseiningareas

ItisourbeliefthatinGambusiawehaveauseful
naturalcontrolweaponItisuptothoseofusengaged
inmosquitocontroltoputthistooltoworkinthemost
effectivewaypossible

Tothoseagencieswhomaywishtoembarkona
largescalefishplantingprogramsuchasourswewish
tosaythattherecordsexperienceandwhatknowl
edgewehavewillbeavailabletoyouatanytime



ORGANOPHOSPHORUSRESISTANCE

INCALIFORNIAMOSQUITOLARVAE

PATRICIAAGILLIES

CaliforniaStateDepartmentofPublicHealth
BureauofVectorControlFresno

Californiawhilerecognizedforitscontributionsto
mosquitocontroltechnologyalsooccupiesapromi
nentpositioninrespecttoinsecticideresistanceRe
sistancetomosquitolarvicidesinCaliforniahas
becomearealandimmediateprobleminsomeareas
particularlywiththepasturemosquitoAedesnigro
maculisLudlow

Resistancewasobservedshortlyafterthechlori
natedhydrocarboninsecticideshadattainedwide
spreadusefollowingWorldWarIIDDTresistance
wasfirstreportedinCaliforniain1949inKernCounty
Smith1949Laterthesameyearresistancetothis
insecticidewasconfirmedforAnigromaculislarvae
fromTulareCountyBohartandMurray1950By
1951resistanceinbothCulexandAedeshadbeen
confirmedforDDTtoxaphenelindaneandaldrinin
treatedareasofthesouthernportionoftheSanJoa
quinValleyGjullinandPeters1952Afterthis
organophosphoruscompoundsgraduallyreplacedthe
chlorinatedhydrocarbonsaslarvicidesinCalifornia

Thefirstconfirmationoforganophosphorusresist
anceinmosquitoescamefromFresnoCountyin1956
LarvaeandadultsofCulextarsalisCoquillettfrom
severallocationsinFresnoCountywerefoundtobe
highlyresistanttomalathionafterabouttwoandone
halfyearsofuseGjullinandIsaak1957Thefirst
recordedresistanceofAnigromaculistoparathion
wasreportedfromKingsCountyin1958afterabout
sixyearsofuseLewallenandBrawley1958 The

followingyeartestsonthesamespeciesconfirmed
resistancetoparathioninbothTulareandKingscoun
tiesLewallenandNicholson1959 Sincethistime
resistanceofAnigromaculistoorganophosphorus
compoundshasbeenconfirmedforKernTulare
KingsFresnoStanislausSanJoaquinandSutter
counties

During1983asurveywasmadetodeterminethe
extentanddegreeofresistancetoparathionmethyl
parathionfenthionandmalathioninCalifornia
EffortwasdirectedprimarilytowardAnigromaculis
larvaeintheCentralValleyLimitedtestingofCulex
pensSpeiserCpipiensLCtarsalisandAedes
melanimonDyarwasalsodone

RecordedsusceptibilitylevelsofmosquitoesinCali
forniahavebeenreviewedforthe11yearperiod1949

FOURTH SESSION

TUESDAYJANUARY28130PM

WILLIAMLRuscoNIPresiding

PANELWHATNOWINCHEMICALMOSQUITOCONTROL

TGRALEYModerator

to1960 Barr1962Muchoftheinformationpre
sentedinthereviewwasgatheredfromselectedareas
Thelarvaetestedwereeitherknowncontrolproblems
andresistantorwerefromuntreatedsourcesand
assumedtobesusceptibleDuringthepresentsurvey
wherepossiblelarvalcollectionsfromcontrolledareas
includedbothproblemandnonproblemsourcesThe
informationpresentedherewasbasedonsampled
areasonlyanddoesnotincludeallcasesofresistance
suspectedThepurposeoftheinvestigationwasto
determinethegenerallevelsofsusceptibilityintreated
populationsaswellastheextentoftheresistance
probleminCalifornia

TESTINGPROCEDURE

Larvaewerecollectedinthefieldandtransported
tothenearestavailablelaboratoryfortestingSuscep
tibilitylevelsweredeterminedforfourthinstarAedes
somelatethirdinstarlarvaewereincludedinthe
testsonCulexTestswereconductedasdescribedby
LewallenandNicholson1959

RESISTANCELEVELS

Baselineinformationusedforcomparisonin
determininglevelsofresistancewherepossiblewas
establishedbytestinglarvaeknowntobesusceptible
AnigromaculisandAmelanimonhavenotbeen
colonizedthusnecessitatingtheuseoffieldcollected
larvaeBecauseofextensiveuseofinsecticidesin
agricultureaswellasmosquitocontrolitwasdifficult
toobtainsusceptiblelarvaethereforebaselinesestab
lishedseveralyearsagowereusedSusceptiblecol
oniesofCtarsalisandCpipiensaremaintainedat
theFresnolaboratoryforcomparativepurposes
Althoughvariationsasgreatastenfoldhavebeen
foundfordifferentsusceptiblecoloniesofthesame
speciesLewallen1961comparableresultsare
obtainedwhenlarvaefromthesamesourceareused
routinelyComparativelylittletestingofCulexlarvae
wasdonein1963Fromresultsobtainedforthethree
speciestestedorganophosphorusresistanceapparently
wasnotwidespreadResistancewasfoundonlyin
isolatedareasandatlowlevelsThehighestratiosof
resistanceforthespeciesofCulextestedwereto
malathionandtheseonlyfiveorsixfoldattheLC
level

CulexpeusLarvaeofCpeushavenotbeenexten
sivelytestedandbaselineinformationforuntreated
populationsisnotavailableThelevelsusedforcom
parisonarethelowestrecordedforlarvalcollections
fromtreatedareas
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Table1isasummaryofLC50recordedforCpeus
in1963Thehighestandlowestrecordedlevelfor
eachinsecticideisgivenaswellasaratioofthe
thetwoTherewasnoevidenceofahighdegree
ofresistancetoanyofthecompoundstestedLarvae
fromtheHayesAvenuelocationFresnoCounty
werefoundtohaveanLC5of0072ppmtomala
thionAlowlevelofresistancemaybeindicatedby
thissixfoldincreaseintolerancecomparedwith
larvaefromKingCounty

Culexpipiensin1963thehighestrecordedlevels
forCpipienscamefromlarvaeintheFresnoand
TurlockStanislausCountydistrictsTable2The

Highestrecorded
level1963

Controlagency
identification

Lowestrecorded
level1963

Controlagency
identification

Ratio highest
lowest

Highestrecorded
level1983

Controlagency
identification

Baseline
labcolony

Ratio highest
baseline

Parathion

00041

Fresno
HayesAve

00015

NSanJoaquin
VictorRoad

Parathion

Table1Cole

baseline 4 2

Parathion

00043

Consolidated
Carreiro

000047
1957

9

Methyl
Parathion

01044

Turlock

SteenStrip

00016

NSanJoaquin
DavisRoad

3

Highestrecorded
level1963 00060 00045

Controlagency Fresno
identification SewerFarm

Baseline

Bakersfield 00015 00023

labcolony 1958 1962

Ratio highest

Table2CulexpipiensLCppm

Methyl
Parathion

Turlock

Linwood

able3CulextarsalisLCppm

Methyl
Parathion Fenthion Malathion

00049

SactoYolo

Howard

00020
1962

25

increasesinLCvaryfromtwofoldformethylpara
thiontofivefoldformalathion

LarvaefromtheFresnoSewerFarmwhileshowing
alowratioofresistanceinthelaboratorywerenot
readilycontrolledinthefieldwithparathionormala
thionTheLC50offenthionforCpipienslarvaewas
comparativelyhighyetcontrolwaspossibleusingthis
insecticideThehighorganiccontentofthewaterat
thislocationmayhavemadecontrolmoredifficult
Thesuperiorityoffenthioninthissituationiscom
patiblewithlaboratorytestswhichshowedthatthis
materialwasmoreeffectiveinpollutedthanintap
waterLewallenandWilder1963

peusLC ppm

Fenthion Malathion

00054

Turlock

SteenStrip

00019 0012

NSanJoaquin Kings
DavisRoad ArmonaRd 198

Fenthion

00070

Fresno
SewerFarm

00023

1959

00064

Tulare

BeaverSlough

00010

1959

0072

Fresno

HayesAve

Malathion

014

Fresno

SewerFarm

0028

1958

5

0098

Fresno
HayesAve

0016

1957

6LC41



Highestrecorded
level

Controlagency
identification

Baseline

susceptible

Source

identification

Ratio highest

LC50
ppm

1

01

001

0001

baseline 225

1

14

1 malath

uncontrolled

PARATHION

Parathion

0018

Tulare

1961

14

00008

Merced

DuckClub

1981

Table4AedesmelanimonLC50ppm

0

Q

Methyl
Parathion

00038

DiabloValley
BFPorter

1962

00019

Colusa

ButteCreek

Farm1963

2

CulextarsalisHighlevelsofresistancetopara
thionmethylparathionandfenthionwerenot
detectedbytestsconductedthisyearonCtarsalis
Table3Resistancetomalathionwasconfirmedfor
theHayesAvenuestrainThisareawasoneoffive
treatedareasinFresnoCountyfoundtobehighly
resistantin1956GjullinandIsaak1957AttheLC
thelarvaewereonlyfivetimesasresistantasthe
laboratorystrainbutattheLCtheywere41times
asresistantHigherratiosattheLCwerenotfound
forotherCulextested

AedesmelanimonOrganophosphorusresistanceof
Amelanimonwasnotencounteredin1963Theonly

Fenthion Malathion

00030

Colusa

Terhel

1963

00023

Colusa
HarbisonRd

1963

13 2

0071

SutterYuba

BettyRanch
1963

0034

Colusa

HarbisonRd

1963

recordofsuchresistanceinthisspeciesisaparathion
resistantstrainfromapastureinTulareCounty
testedin1961Table4AtthistimetheLCwas
0018ppmwhichwasabout23timesasgreatasthat
oflarvaefromanareainMercedCountyusedfor
comparisonThelarvaefromSutterYubawerea
mixtureofAmelanimonandAnigromaculisThis
populationwasalsofoundtohaveanLCof001
ppmtoparathionanincreaseof12foldbutwere
notconsideredacontrolproblembythedistrictThe
larvaefromtheMercedDuckClubarefromacon
trolledareabutatthetimeoftestinghadbeen
treatedinfrequentlyThelarvaefromtheColusaloca
tionarefromuncontrolledareas

O

G

METHYL FENTHION MALATHION
PARATHION BATTEX

Fig1CrossresistancelevelsofAedesnigromaculislarvaetreatedwithfourorganophosphoruscompounds
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AedesnigromaculisResistanceofAnigromaculis
toparathionmethylparathionandmalathionwas
confirmedin1963forcertainareasFenthionwas
usedasasubstituteinsecticideinseveralproblem
areasandwhiletherehasbeenanincreaseintoler
anceasgreatas27foldtherehavebeennoapparent
controlfailures

Thehighestoveralllevelsofresistanceoriginated
inareaswithapasthistoryoforganophosphateresist
ancewhichhavebeentreatedwithseveralcompounds
Fig1ShownareLC50offivedifferentpopulations
tofourorganophosphoruscompoundsEachlinerep
resentsapopulationtreatedwithadifferentinsecti
cideaswellasthelevelsofasusceptiblepopulation
fromanuncontrolledarea

ResistanceinAnigromaculishasbeenshowntobe
nonspecificinthatitextendstoallfouroftheorgano
phosphoruscompoundsResistancetoanyoneofthe
compoundswillinducetolerancetotheothers
BrownLewallenandGillies1983Ctarsalisdiffers

fromAnigromaculisinthatitsresistancetomalathion
didnotextendtotheotherorganophosphoruscom
poundstestedDarrowandPlapp1960

Treatmentoflarvaewithmalathionresultedin
increasedtolerancetoallfourcompoundsbutespe
ciallytomalathionwithresistanceof12foldoverthe
susceptiblepopulationshownThelinegivenasan
exampleofthesusceptibilitywhenparathionwasused
asalarvicideshowsamoderatedegreeofresistance
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Fig2LClevelsofAedesnigromaculislarvaeforparathion
inCalifornia1983

toparathionabout37foldHigherLC500wereagain
foundfortheothercompoundstestedThesuscepti
bilitiesshownforthepopulationstreatedwithmethyl
parathionandfenthionarealmostidenticalexceptfor
thedifferenceinsusceptibilitytofenthionBothpopu
lationstestedwerehighlyresistanttoparathion
methylparathionandmalathion

In1963parathionresistancewasconfirmedforA
nigromaculisinSutterYubaEastSideTurlock
FresnoDelanoandKernmosquitoabatementdis
tricts Fig2 KingsDeltaandTularedistricts
changedtomethylparathionseveralyearsagobecause
ofparathionresistancePopulationswithanLCof
lessthan0005ppmwereconsideredsusceptible
LC50intherangeof0005to001ppmasmoderately
resistantandlevelsgreaterthan001ppmashighly
resistantInthenorthernportionofCaliforniapara
thionresistanceappearedtoberestrictedtosmall
areasandthedegreeofresistancewasmuchlessthan
wasfoundforAnigromaculisinsouthernSanJoaquin
Valleywhereresistancetoparathionhasbeenappar
entsince1958

MethylparathionresistanceofAnigromaculishas
beenconfirmedforthethreedistrictsshownTulare
KingsandDeltaaswellasforKernFig3 Onthe

mapshownLC8oflessthan0003ppmrepresent
susceptiblepopulationsthoseof0003to0005ppm
representpopulationswithalowdegreeofresistance
andthosewithLC50greaterthan0005represent
populationswhichareconsistentlydifficulttocontrol

Resistancetomethylparathionwasfirstrecorded
in1961fromtwopasturesnearIvanhoeintheDelta
MosquitoAbatementDistrictpopulationsfromthese
areasatthattimehadLC308of00040and00082ppm
In1963oneofthesehadanLCof0010ppm32
timesasgreatasasusceptiblestrainIn1962theKings
DistrictreportedcontroldifficultiesTheLC5was
foundtobe00056ppmAtthebeginningofthe1963
seasonanLCof00030ppmwasdeterminedforthe
samepasturewhichwasstillacontrolproblemFrom
thisitwouldappearthatfailuresarefirstexperienced
atanLC50ofabout00030ppmwhenmethylpara
thionisappliedat01lbacre

Methylparathionresistancehasonlybeenconfirmed
southofKingsRiveralongtheKingsTularecounty
lineTheareaisintensivelycontrolledbythreeadja
centdistrictsitssoilisalkalineanditsprincipalcrop
isirrigatedpastureHighlevelsofresistancewere
foundintheareascontrolledbythethreedistricts
yetcomparativelysusceptiblepopulationswerefound
whichhadbeentreatedinthesamemannerasthose
fromresistantareasSomeofthepopulationswith
LC oflessthan0003ppmwerenomoretolerantto
methylparathionthanweresusceptiblelarvaefrom
uncontrolledareasThiswasparticularlyevidentin
muchoftheKingsDistrictFenthionisbeingused
asalarvicidebyKingsandDeltadistrictsinthehighly
resistantareasandisstilleffectiveIfincreasesin
tolerancetotheinsecticidecontinuecontroldifficul
tiesmaybeexperiencedduringthe1964season

TESTKITS

Susceptibilitytestkitscontainingawiderangeof
parathionconcentrationsweremadeavailabletoCali
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forniadistrictsthisyearWithAnigromaculisthe
susceptibilitytomethylparathionfenthionandmala
thionmayalsoberoughlyascertainedsincetheyare
relatedtothatofparathioninthisspecies

Thetestkitisusefulindistinguishingcontrolfail
uresduetoinadequateapplicationfromthosedueto
trueresistanceItwillalsodetectincreasesintolerance
andaidinanticipatingcontrolproblemsIfresistance
ispresentthetestkitmaybeusedtomeasureits
magnitudeandextentItwillaidindelineatingareas
wheresubstituteinsecticidemaybeindicated

SUBSTITUTEINSECTICIDES

FailureoffenthionagainstAnigromaculisinthe
nearfuturecouldpresentdifficultiesAlthoughother
larvicidesareavailableheavierapplicationshigher
costsandincreasedmammaliantoxicitylimittheir
useOtherorganophosphorusinsecticidesmaybecome
availableinthefuturebutwithknowledgeofthe
nonspecificorganophosphorusresistancetothecom
poundsnowinusethereisdoubtthattheywouldbe
effectivelongagainsthighlyresistantpopulationsof
Anigromaculis

Withthecarbamateinsecticidesnowavailable
applicationratesandcostsarelimitingfactorsThe
botanicalssuchgspyrethrumandbarthrinasfaras
isknownareeffectiveagainstresistantmosquito
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FresnoandKerncountiesarealsoshownNamesonthe

0

DELTA

00
N

TYLANS

0

O

DELANO

0

parathioninTulareandKingscountiesadjoiningareasin
maprefertothemosquitoabatementdistrictsrepresented

larvaebutareexpensiveOilsareusefullarvicidesin
manysituationsbutaregenerallytoxictoplants

Somepossibilitiesforfuturemosquitocontrolin
cludechemosterilantshormonalagentsnegatively
correlatedinsecticidesandtheuseofnaturallyoccur
ringpredatorsandparasitesAtthistimethefeasi
bilityandeffectivenessofthesedifferentapproaches
arenotfullyknownThroughcontinuedresearchon
thenatureofresistanceandthedevelopmentof new

approachestomeetthisproblemitishopedthatsatis
factorymethodsofcontrolwillbefound
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CANDIDATEINSECTICIDESANDALTERNATE
METHODSFORMEETINGTHERESISTANCE

PROBLEMINMOSQUITOCONTROL

MALICEBROWN
CaliforniaStateDepartmentofPublicHealth

FoodandDrugLaboratoryBerkeley

Chemicalsusedinmosquitoabatementprograms
mustmeetseveralcriteriabeforetheycanbecon
sideredforwidescaleuse

THECOMPLETECULICIDE

Theidealchemicalformosquitocontrolshouldkill
thetargetinsectwithoutkillingpredatorsofthetarget
insectorotherbeneficialorganismsTherearemany
instancescitedintheliteratureofunexpectedincreases
inpestspeciesasaresultofaprogramtoeliminate
anotherpestForexampleinthelate1950sanexten
sivecampaignwaswagedinKenyaagainstmos
quitoesusingthechlorinatedhydrocarbondieldrin
Itwasacompletelysuccessfulprogramhoweverit
wasnotedthatafewmonthslatertherewasatre
mendousincreaseinthenumberofhousefliesinthe
areastreatedpreviouslywithdieldrinAninvestigation
disclosedthattheflyproblemprobablyaroseasa
resultofthedestructionoflizardsnaturalpredators
ofthefliesduringthemosquitoabatementprogram

Theidealchemicalshouldbeeconomicaltouse
Californiamosquitoabatementprogramsuseonly
about1ofthetotalpesticidesemployedinthestate
Thusmosquitoabatementprogramsarelargelyde
pendentuponagricultureforthelargescaledevelop
mentofpesticidesPesticidesthatdonothavelarge
scaleusearenotproducedinquantityandare
thereforeexpensive

Themosquitocontrolchemicalshouldposeminimal
occupationalhazardPesticidesusedinanyprogram
ideallyshouldbenontoxictotheapplicatorormore
realisticallyshouldbecapableofbeingapplied
effectivelyinamannerthatpresentsnodangertoindi
vidualsusingthemDrWestwillbediscussingthe
safetyaspectsofpesticideusesoIshallnotelaborate
onthisatthepresenttime

Theidealchemicalshouldnotharmplantsorwild
lifeorleavearesiduethatwillcreateaproblem
DDTforexampleevenifthedevelopmentofphysio
logicalresistancedidnotimposerestrictionsuponits
usecouldnotbeemployedinareasofmilkproduction
becauseofthezerotoleranceforDDTinmilkestab
lishedbytheFoodandDrugAdministration
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Thechemicalshouldnotproduceresistanceinthe
targetinsectGillieshasalreadyspokentoyou
abouttheproblemsofresistancethataredeveloping
withtheorganicphosphatesAninsecticidemaybea
perfectmosquitocontrolchemicalinallrespectsbut
ifinsectsdevelopatoleranceforititmaybecome
valuelessdependinguponthedegreeofsuchtoler
anceSomestrainsofmosquitolarvaehaveshownan
increaseinresistancetoparathionbyapproximately
4000xInsuchcasesparathionformerlyeffectiveat
01lbperacrewouldhavetobeappliedatanimpos
siblerateinordertoachievecontrol

Theorganicphosphateinsecticidesarecurrently
widelyusedasmosquitolarvicidesHoweverthe
developmentofresistanceandcrossresistancetothe
organicphosphatesincertainareasforebodesanin
creaseinthisproblemwiththepossibleresultthat
thesematerialsmaybecomeuselessinmosquitoabate
mentprogramsItisimportanttothisgrouptherefore
thatconsiderationbegiventootherchemicalsthatwill
beeffectiveandavailableinsuchaneventuality

ALTERNATEMETHODS

Beforelookingatotherchemicalcandidatesletus
considerfirstsomeofthenonchemicalmethodsof
controlBasicallytherearetwocategoriesofnon
chemicalcontrol1physicalorculturalcontroland
2biologicalcontrol

Physicalorculturalcontrolincludesmethodsthat
physicallyinterferewithorpreventtheproductionof
mosquitoesThisconceptbasicallyrequiresthegiftof
imaginationaswellasknowledgeandshouldprovide
agreatchallengetoallmosquitoabatementdistrict
personnelNotwodistrictshaveexactlythesame
problemsandmeasuresthatmightbeapplicablein
oneareamightnotbeeffectiveinanotherItgoes
muchbeyondtheeliminationofnonfunctionalwater
collectionsthatserveasbreedingsitesformosquitoes
Itmayforexamplecallformodificationsofagricul
turalpracticesthatwouldnotbedetrimentaltocrop
productionbutwouldinterferewiththelifecycleof
themosquitoItmaypointtoaneedforchangesin
irrigationpatterns specialland preparation or

changesintheconditionofthewaterItobviously
callsforeducationofthefarmersohewilluseonly
therequiredamountofwaterinirrigatinghiscrops
Waterconservationisabenefitnotonlytomosquito
abatementprogramsbuttothefarmerandtothestate
asawhole

Biologicalcontrolisthesuppressionofnestspecies
throughtheactionofotherlivingorganismsInrecent
yearswithadvancementsinbiochemistrythedefini
tionhasalsocometoincludesuppressionbymeans
ofsubstancesproducedbylivingorganismsThereare
severalcategoriesofbiologicalcontroltheoldestand
mostwidelyusedthoughstillfarfrombeingwell
understoodistheuseofpredatorsandparasites

Apredatorisalivingorganismthatfeedsupon
anotherorganismInthecaseofinsectsitmaybe
anotherinsectabirdreptileormammalorinthe
caseofaquaticinsectsafishItkillsbydirectattack
andmaydevourseveralormanyindividualsata
feedingTheclassicmosquitolarvapredatoristhe
mosquitofishGambusiaRepresentativesoftheSacra



mentoYoloCountyDistrictdiscussedtheuseofGam
busiaformosquitocontrolatthismorningssession

Parasitesareorganismsthatlivegrowandrepro
duceattheexpenseoftheinsectpestParasitesthat
areeffectiveincontrollinginsectpopulationsdestroy
theinsectpestintheprocessParasitesmaybeother
insectsbacteriavirusesprotozoaorfungiSome
veryexcellentandpromisingresearchinthecontrol
ofmosquitolarvaebyuseofparasitesispresently
beingconductedattheBureauofVectorControl
laboratoryinFresnoApaperwaspresentedthis
morningbyDrKellendealingwithonephaseofthis
work

Wheneffectivetheuseofpredatorsorparasitesin
insectcontrolpresentssomeadvantageovertheuse
ofchemicalsSincepredatorsandparasitesareliving
organismsoncetheyaresuccessfullyestablishedthey
tendtobeselfperpetuatingThisselfperpetuationof
anefficientbiologicalcontrolagentcanresultina
substantialsavingofmoneydespitethefactthatthe
initialoutlaynecessarytodiscoverdevelopandestab
lishtheorganismsmaybequitehighPredatorsand
parasitesofinsectsareusuallyquitespecificintheir
attackandiftheydopreyuponorparasitizemore
thanonespeciestheyalmostalwayslimittheirprey
tootherinsectsThustheypresentminimalhazardto
thehealthofmanplantsoranimals

Theuseofpredatorsandparasitesalsopresents
somedisadvantagesanddifficultiesAsmentioned
earlierverylittleisknownaboutthecomplexrela
tionshipsbetweenbeneficialanddetrimentalspecies
Onceapredatororparasiteisfoundoneofthechief
difficultiesisingettingthemestablishedinsufficient
numberstobeeffectiveItisalsotruethatonce
establishedtheyseldomcompletelycontrolaninsect
populationAstheinsectpopulationisreducedin
numberssotooarethenumbersofthepredators
thuswhenthepestpopulationbecomesverylowthe
predatorsmaydieoutcompletelyAnotherdifficultyis
thatthepredatorsandparasitesmayrequireanalter
natehosttosustainthemduringperiodswhenthe
primaryhostisnotavailable

Othermethodsofbiologicalcontrolincludetheuse
ofsexattractantsorchemosterilantsSexattractants
arechemicalsemittedfromthebodiesofthefemales
ofcertaininsectspeciestohelpthemaleinlocating
amateThesechemicalsextractedfromthebodiesof
thefemalesorsynthesizedinthelaboratorycanbe
usedtotraporwhenusedinconjunctionwithinsecti
cidestokilllargenumbersofmalesandthereby
reducetheinsectpopulationpotential

Chemosterilantsarechemicalsthatdestroythere
productivecapacityofinsectsInordertobeeffective
theymustnotinterferewiththecompetitivenessof
themalesinmatingbehaviorCertainspeciesofmos
quitoeshavebeensterilizedunderlaboratorycondi
tionshoweverpracticalmethodsofusingchemo
sterilantsagainstmosquitoeshaveyettobedeveloped
Thesechemicalsarenonspecificandsomearehighly
toxictoman

Becausebiologicalcontrolmethodshavenotyet
beendevelopedtothepointofwidepracticalapplica
tionanditisimprobablethatmanywillbeeffective
assolemeansofinsectcontroltheconceptofinte
gratedcontrolhasbeenadvocatedIntegratedcontrol

istheemploymentofvariousmeasurescultural
chemicalandbiologicalconcurrentlyorsuccessively
inasinglecontrolprogramEachinsectpestpopula
tionwillposeuniqueandspecificproblemsforan
integratedcontrolprogram

CANDIDATEINSECTICIDES

Takinganoptimisticviewofthevalueofmostbio
logicalcontrolmeasurestheyareaptto servepri
marilyasadjunctsinreducinginsectpopulationsIt
appearsprobablethatchemicalswillalwaysbenec
essaryforanadequateabatementprogramSoletus
nowlookatsomeofthechemicalsotherthanorganic
phosphatesandchlorinatedhydrocarbonsthatmay
becomecandidatesinmosquitoabatementprograms

PyrethrinsThesearenaturallyoccurringcomplex
organiccompoundsobtainedfromtheflowersofa
familyofplantsthatincludesthegardenchrysanthe
mumandthedaisyFourseparatebutrelatedcom
poundshavebeenfoundtobeactiveingredientsof
thepyrethrinsInrecentyearssyntheticpyrethroids
havebeenproducedinthelaboratoryincludingalle
thrinbarthrinandcyclethrinThepyrethrinsare
toxictoinsectsTheyactuponthenervoussystem
causingintenseirritationparalysisanddeathAnd
whilebeingtoxictoinsectstheyarerelativelynontoxic
tomammalsplantsandfishThemeanlethaldosefor
allanimalstestedis1500mgkgofbodyweight
comparethiswithameanlethaldoseforparathion
of4mgkgAlthoughrelativelynontoxictohumans
allergyanddermatitisdoesdevelopinsomepeople
whoworkwiththeconcentratedpyrethrinmaterial
Itisnotknownatthistimewhetherthesereactions
areduetothepyrethrinsthemselvesortoinsecti
cidallyinactivecomponentsoftheflowers

Withrespecttocostpyrethrumproductionis eco

nomiconlyincountrieswherelaborisfairlycheap
Mechanicalharvestingofpyrethrinflowersthusfar
hasbeenunsuccessfulbecauseofthenecessitytodif
ferentiatebetweenbudsandopenflowersthelatter
containinghigherinsecticidecontentTheprocessing
oftheflowersisalsofairlyexpensiveHowevernew
impetushasbeengiventothepyrethrininsecticidesin
recentyearsbecauseoftheirlowmammaliantoxicity
Thismayleadtodevelopmentofmoreeconomical
methodsofproductionnaturalorsynthetic

Resistancetothepyrethrinsisknownhoweverevi
denceobtainedthusfarindicatesthatthedegreeand
extentofresistancetopyrethrinsismuchlessthan
thatfoundforthechlorinatedhydrocarbonsorforthe
organicphosphatesItisnotyetknownwhetherresist
ancetothepyrethrinswillbecomeasignificant
problem

RotenoneRotenoneisanotherbotanicalthatisan
effectiveinsecticidewithlowmammaliantoxicityIt
ishoweverhighlytoxictofishProblemsofresistance
havenotbeendemonstratedwithrotenonebutithas
notbeenusedonalargescalebasis

CarbamatesThisisaclassofsyntheticorganic
compoundsthatwhilenotchemicallyrelatedtothe
organicphosphatesaffectthesamebiochemicalsys
temastheorganicphosphatesTheyvaryintoxicity
butingeneralarequitetoxictoinsectstheyareonly
moderatelytoxictomammalsandfishandapparently
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arenontoxictoplantsTheyarelesstoxictomammals
thanorganicphosphatesbecausetheyarerapidlyme
tabolizedtonontoxicproductsSomeinformationis
availableindicatingthatfliesdevelopphysiological
resistancetothesecompounds

PhenothiazinePhenothiazinehasbeenknownfor
30yearstobeaveryeffectivemosquitolarvicideIt
hasneverbeenwidelyusedbecauseoflimitedavail
abilityandhighcostPhenothiazinehasbeenem
ployedprincipallyasahumanandveterinarydrugfor
thetreatmentofintestinalandotherparasitesandfor
urinarytractinfectionsIthasaverylowmammalian
fishandplanttoxicityHumanscaningestupto15
gramsoveratwoweekperiodwithnoapparentill
effectOxidationproductsofphenothiazinehowever
dorendertheskinsensitivetolightandcausederma
titisthustheapplicatormustexercisecareinhandling
quantitiesofthematerial

PetroleumoilsAsafinalcandidateforuseinmos
quitoabatementprogramsIwouldliketomention
oneoftheoldestknownmosquitolarvicidesthepe
troleumhydrocarbonsDieselandaromaticoilsare
presentlyusedveryeffectivelyinareaswhereplant
toxicitypresentsnoproblemThepossibilitythatthe
phytotoxicandinsecticidalprinciplesoftheseoilsare
containedinseparatefractionssuggeststhatahighly
refinedfractioncontainingonlyinsecticidalproperties
mayeventuallybeproducedInthiseventtheuseof
petroleumoilswouldfindmuchwiderapplication

Aconsiderableamountoftimeandmoneyiscur
rentlybeingspentonresearchintochemicalandnon
chemicalmethodsofmosquitocontrolandmuch
moreresearchisneededButequallyasessentialisan
appreciationofthemagnitudeoftheproblemofin
sectcontrolandanopenmindtothemanypotential
newapproacheswhichofferpossiblesolutions

ABSTRACT

Ananalysisoftheexperienceofmosquitoabatement
districtsinCaliforniaduringthe19521962period
Table1pointsupthefollowinggeneraltrends
1Therehasbeennoimprovementoverthepast

tenyearsasfarasthenumberofreportsofoccu
pationaldiseaseisconcerned

2Casesofdermatitishaveincreasedsteadily
malathionspecifiedmostfrequently

3Casesofpoisoningarebeingreportedinabout
thesamenumbermostaremildandinvolve
parathion

4InoverMofthereportstheemployeedoesnot
seemtoknowthechemicalswithwhichhe
works
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SAFETYCONSIDERATIONSINMOSQUITO
CONTROLOPERATIONS

IRMAWEST

CaliforniaStateDepartmentofPublicHealth
BureauofOccupationalHealthBerkeley

TABLE1Reviewofoccupationaldiseasefrompesticidesexpe
riencedbyemployeesofmosquitoabatementdistrictsinCali
fornia19521962

Total
Year Number Poisoning tiffs

1952 5
1953 7
1954 4
1955 5P9
1956 10
1957 7
1958 1427
1959 6
1960 9
1961 728
1962 10
Total 84

Average 8

0

6

2
212
8
3

7
5
1
3
6

32
3

Derma
Other

3 2
1 0
1 1
24 1
1 1
4 0

15 510 2
1 0
6 2

10 414 0
4 0

43 9
4 1

Fatalities 1961workerparathionprobablesuicide
1957 childswallowedpesticideoriginatingfrom

MAD

Insummarizingthesafetyconsiderationsformos
quitocontrolworkersseesafetyrulesappended
thefollowingpointsareemphasized

1Employeesshouldbepersonallyacquaintedwith
eachchemicaltheyhandleitsnameitsdegree
oftoxicityandhowitgetsintothebodyits
capacityforirritatingtheskineyesorbreathing
passageswhetheritisapttosensitizewhether
itisaphotosensitizeranditspossiblelongterm
effectsprecautionsforprotectionagainstany
ofthesehazardsandwhatistobedoneifa
personisaffected

2Theincreasingnumberofdermatitiscasesshould
receiveattentionItmaymeanthatworkersare
carelessaboutprotectingtheskinfromcontact
andnotwashingafterwardItmayalsomean
thatsomearebecomingsensitizedtocertain
chemicalstheyhavebeenworkingwithforsome
timeItshouldbepointedupthatpesticidescan
bemorereadilyabsorbedthroughdamagedskin
andpersonswithskinalreadyirritatedbychemi
calsarenotgoodcandidatesforhandlingtoxic
pesticidesAttentionshouldbedirectedtoward
designingworkprocedurestopreventskincon
tacttowardadequateprotectiveclothingand
towardadequateutilizationofgoodwashing
facilities

3Employersareresponsibleforsafehandlingof
atoxicchemicalfromthetimetheyreceiveitto
itsfinaldisposalIncludedistheprotectionof
childrenfromimproperstorageordisposalof
chemicalsIncludedalsoisplacingthesemate
rialsonlyinthehandsofresponsibleemployees
Personswhoarenottechnicallycompetentor
areemotionallyormentallydisturbedarenot
goodcandidatesforworkwithchemicals eg

suicidewithparathionseeTable1



4Thehandlingoftoxicconcentratesisthemost
criticaloperationClosedsystemsforloading
andmixingaremuchsaferthanpouringfrom
cansandbottles

SAFETYRULESFORWORKINGWITHPESTICIDES

1Beforeworkingwithpesticidesoperatorsshould
beinformedoftheriskstothemselvesandothersand
shouldreceiveinstructionsforsafehandlingREAD
THELABEL

2Thereshouldbeonthejobsafetysupervision
Newemployeesandthosenottrainedinhandling
chemicalsneedconstantsupervisionNooneshould
workalonewithahazardouschemical

3Plansforhandlingemergenciesmustbemadein
advancewiththedoctorMedicalsupervisionshould
beprovidedforallworkwithhazardousmaterials

4Pestcontrolequipmentshouldbeofproperde
signwellmaintainedandregularlycleanedsoasto
minimizespillsorotherpesticideexposuretooperators
ormaintenancepersonnel

5Wheneverthereisachoicethelesshazardous
chemicalshouldbeused andnomorethanis

necessary

6Washingfacilitiesshouldbereadilyavailable
andanyspillsorsplashesofchemicalsshouldbe
immediatelywashedfromtheskinandtheclothing
changedHandsshouldbewashedbeforesmokingor
eatingLunchesandtobaccoshouldbekeptaway
fromthechemicalsAshowerfollowedbyachangeof
clothingaftereachdaysworkismandatoryWork
clothesshouldbecleanedseparatelyandnottaken
homeforlaundering

7Theemployershouldprovidemaintainandclean
whateverprotectiveclothingorequipmentisneeded
forsafeworkwithchemicalsDifferentpesticidesmay
requiredifferentkindsofprotectiveequipment

8Specialcareisnecessaryinhandlingconcentrated
pesticidesItisatthispointthatthegreatesthazards
lieparticularlyifthechemicalisreadilyabsorbed
throughtheskinInthetransferringofconcentrates
fromdrumseitherthreadedtapsordrumpumps
shouldbeusedMeasuringandpouringfromjarsand
cansisaskingfortrouble

9Pesticidecontainersshouldbeproperlylabeled
andstoredunderlockandkeyNopesticidechemicals
ortheircontainersemptyorotherwiseshouldbeleft
aroundwherechildrenorpetshaveaccessEmptied
containersshouldbeburnedburiedordecontami
natedwithoutdelay
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MrReedThebusinessmeetingoftheCalifornia
MosquitoControAssociationisnowinsessionVot
ingwillbelimitedtoonevoteforeachcorporatemem
berCorporatemembersingoodstandinghavepaid
theirduesthrough1963ortodatein1964Chairmen
ofcommitteesarerequestedtosummarizetheirre
portsinasfewwordsaspossibleandsubmitthe
writtenreportstotheSecretaryTreasurerAnyaction
relativetogeneralreportswillbemadeatthecon
clusionofthereportsSpecificactiononrequestsby
thecommitteeswillbemadeduringorimmediately
afterthereportofthecommitteeIshouldlikenow
tocallforthereportoftheSecretaryTreasurer
ArollcallbySecretaryMurrayassuredthata

quorumofcorporatememberswaspresent

DrMurrayTheauditorforCMCAhasprepared
hisauditDetailsofhisreportfollowImightnotethat
weoverspentourincomeagainaswedidlastyear
althoughbynotquitesomuch
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MFREEDOMMEEKER
CERTIEIEDPUBLICACCOUNTANT

POBox211

ExeterCalifornia
January21964

BoardofDirectors

CaliforniaMosquitoControlAssociationInc
1737WestHoustonAvenue
VisaliaCalifornia

Gentlemen

WehaveexaminedthebalancesheetoftheCMCA
IncasofDecember311963andtherelatedstate
mentofsurplusfortheyearthenendedOurexamina
tionwasmadeinaccordancewithgenerallyaccepted
auditingstandardsandaccordinglyincludedsuch
testsoftheaccountingrecordsandsuchotheraudit
ingproceduresasweconsiderednecessaryinthe
circumstancesOurreportincludesthefollowingfi
nancialstatements

ExhibitA BalanceSheetDecember311963
ExhibitB StatementofSurplusYearEndedDe

cember311963

Schedule1ScheduleofExpenditureswithBudget
ComparisonYearendedDec311963

Generalactivitiesrevenueswere58582morethan
thebudgetestimateof462100andconferenceactiv
itiesrevenueswere24223lessthanthebudgetesti
mateof237900Schedule1showstheamountsby
whichthebudgetwasunderexpendedAlthoughno
transfersweremadetoclearthefouraccountswhich
wereoverexpendedtherewereamplefundsinthe
unappropriatedreservetosupplythe37574needed

TUESDAYJANUARY28230PM

ANNUALBUSINESSMEETING

PresidingDAVIDEREEDPresident

Availablesurplusderivedfromgeneralactivitiesde
creasedby87103whilethatderivedfromconference
activitiesincreasedby38568Thesecretaryreports
1223saleablepublicationsonhandfromwhichhe
recovered116200whichwasexpendedasCommit
teeExpensesduring1962and196312200willalso
bereceivedfrom61ofthosepublicationswhichwere
printedfortheassociationbytheStateHealthDepart
ment

Inouropiniontheaccompanyingbalancesheetand
statementofsurpluspresentfairlythefinancialposi
tionoftheCaliforniaMosquitoControlAssociation
IncatDec311963andtheresultsofitsoperations
fortheyearthenendedinconformitywithgenerally
acceptedgovernmentalaccountingprinciplesapplied
onabasisconsistentwiththatoftheprecedingyear

Respectfullysubmitted
signedMFreedomMeeker
CertifiedPublicAccountant

EXHIBITA

BALANCESHEET

December311963

ASSETS

PettyCash 5231

CashinSecurityFirstNationalBank
Visalia

CommercialAccount 25190

SavingsAccount 400000
FixedAssets Note1 17301

TotalAssets 447722

LIABILITIESANDSURPLUS

Liabilities 0

DeferredRevenues1964Surplus 57500

SurplusInvestedinFixedAssets 17301

AvailableSurplusExhibitB
derivedfrom

generalactivities 164326
derivedfrom

conferenceactivities 208595 372921

TotalLiabilitiesandSurplus 447722

Note1Thefixedassetsconsistofataperecorderpurchased
in1981Thecostofafilingcabinetpurchasedseveral
yearsagoisnotnowknowntothesecretary



CALIFORNIAMOSQUITOCONTROLASSOCIATIONINC
STATEMENTOFSURPLUS

YearEndedDecember311963

EXHIBITB

DerivedFrom

General Conference
Activities Activities

BalanceAvailableJanuary11963 251429 17002
AddRevenues

CorporateMemberContracts 390000 384800
AssociateMemberDues 2100 4200
SustainingMemberDues 45000 25000
SaleofPublications 20000 63462

Miscellaneous 5000 43200

30thConferenceRegistrations 78000

30thConferenceExhibits 30000

30thConferenceGeneral 129900

TotalRevenues 700000 520662

TotalAvailable 772091
DeductExpendituresSchedule1 607765

BalanceAvailableDecember311963 164326

Budget
Estimate

CALIFORNIAMOSQUITOCONTROLASSOCIATIONINC
ScheduleofExpenditureswithBudgetComparison

YearEndedDecember311963

SCHEDULE1

Classifications

Administration

Advertising
Communications

OfficeofSecretary
OfficeSupplies
ProceedingsPublication
CommitteeExpenses
Auditor

FidelityBond
TravelExpenses
Contingencies

TotalAdministration

Conferencegeneralexpensenote1
Reserves

UnappropriatedReserve
GeneralReserve

TotalReserves

TotalBudgetandExpenditures

Note1TheStateHealthDepartmentperformedtheservicesof
recordingandtranscribingtheconferenceproceedings

83000

20000

110877
213677

383704
175109

208595

Budget Actual
As Expendi Under

Amended tures Expended

10800 10800

30000 21985 8015

60000 60000

15000 6736 8264

230000 235560 5560
167000 178640 11640
10000 10000

12500 12500

50000 42171 7829

29373 29373

585300 807765 22465
160000 175109 15109

115982 0 115982
300000 0 300000

415982 0 415982

1161282 782874 378408
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MrReedBeforestartingonthecommitteereports
Iwouldliketomakeafewcommentsrelativetothis
Associationduringthepastyear

FirstIbelievethatourpresentactionsonresearch
arebeginningtotakefruitIbelievethatweasan
associationshouldhaveintimatecontactwiththere
searchagenciesandinstitutionsofthestatesothey
willbetterunderstandtheneedsthatwehaveinlocal
programsThisyearwehavetakengreatstridesin
thisdirection

ThesecondpointIwantedtomakeisinregardto
astudynowinprogresswhichmaycontinueforthe
nextyearortwoThisisthematterofexpandingthe
activemembershipofourAssociationtoincorporate
atremendouspotentialofhumanresourcesavailable
touswithinthisstateWearealsomakinggood
progresstowardresolvingthismatter

Wewillnowcallforcommitteereports

REPORTOFTHEAIRCRAFTCOMMITTEE

InJanuarythiscommittemettofinalizeitsrecom
mendationstotheFederalAviationAgencyconcern
ingnewregulationsgoverningagriculturalaircraft
operationsTheserecommendationsweresubsequently
adoptedbytheCMCABoardofDirectorsandmailed
totheDocketSectionFederalAviationAgencyin
WashingtonDCAcopyofthatletterhasbeensent
toallCMCAmembersAtthismeetingwealso
plannedourpartintheAprilequipmentshowat
SalinascosponsoredbytheOperationalEquipment
andProceduresCommittee

FollowingthisApril5thequipmentshowthecom
mitteedidnotmeetagainuntilOctoberatwhich
timewereviewedouraircraftoperationsformand
withslightrevisionssubmitteditforinclusioninthe
YearBook

InDecemberourcommitteeactedascosponsors
alongwiththeUniversityofCaliforniaDavisCampus
theStateDepartmentofPublicHealthandtheCMCA
OperationalEquipmentandProceduresCommittee
inpresentingaonedayconferenceonrecentdevelop
mentsingroundandairspraytechniquesandequip
ment

Fortheyear1964thiscommitteerecommends
1thattheCMCABoardofDirectorsapproveplans

forademonstrationofgroundandaircraftequipment
tobeheldinVisaliaonApril31964incosponsor
shipwiththeOperationalEquipmentandProcedures
Committee

2thatexistingprojectsmentionedabovebecon
tinued

BurtenFentem
EdwardLewis
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JamesSnyder
NormanBAkesson

TechnicalConsultant

RobertEPorter RobertETurnerChairman

REPORTOFTHEBYLAWSCOMMITTEE

EarlyintheyearPresidentDavidEReedcharged
theBylawsCommitteewiththeresponsibilityofde
terminingwhetherornottheBylawsintheirpresent

formwereservingfullythevariedinterestsofthe
AssociationThisactivitywasacontinuationofpre
viousBylawsCommitteeresponsibilitiesbutgreater
emphasiswasdirectedtowardscompletingsucha
studyduringtheyear

WorkingcloselywiththeWaysandMeansCom
mitteethisstudywasinitiatedTheresultsofthe
studyandthefinalrecommendationsoftheBylaws
CommitteehavebeenfiledwiththeBoardofDi
rectorsforwhateveractiontheydeemnecessaryWe
wishtothankthemembersoftheWaysandMeans
Committeefortheirexcellentcooperationincarrying
outtheassignedresponsibilities
John11Brawley TGRaley
RobertHPeters HowardRGreenfieldChairman

REPORTOFTHE
EDUCATIONANDPUBLICITYCOMMITTEE

Themainactivityduringtheyearwasthereport
ingtoPestControlMagazineastoryaboutthe
EquipmentandAircraftMeetingheldinSalinasin
thespringPublicityforthe1964Conferencewas
handledbytheLocalArrangementsCommittee

TGRaley
RichardFFrolliChairman

REPORTOFTHEENTOMOLOGYCOMMITTEE

Thecommitteesponsoredthe1963Entomology
SeminaratFresnoStateCollegeonMarch29thand
30thTopicscoveredincludedmosquitophysiology
mosquitolarvalhabitatsentomologicalphotography
andalaboratorysessiononadultmosquitoagedeter
mination

Earlyin1963AFieldGuidetotheDomesticFlies
wasprintedanddistributedThiswascloselyfollowed
bythesecondeditionofAFieldGuidetoCommon
MosquitoesofCaliforniaThesetwoprojectswere
initiatedandmostoftheworkcompletedin1962

MeetingswereheldJune7thandSeptember26th
toformulateandcontinueprojectsincludingthenext
EntomologySeminaraprojecttodisseminateinfor
mationcollectedbythecommitteeonthebiologyof
mosquitolarvaepredatorsandaformforreporting
larvalmosquitospeciesoccurrencecorrelatinghabitat
andseasonalhistoryTheseitemshavebeenstarted
andwillcontinueinto1984

OurlastmeetingwasheldDecember6thatSanta
Anaforthemainpurposeofcompletingplansfor
thenextseminartobeheldattheUniversityofCali
forniaatRiversideonApril3rdand4th1964The
topicsaretobethebiologyofChironomidaeChao
boridaeandLeptoconopsandadiscussiononsta
tisticalapproachesandaidstolaboratoryandfield
testsTherealsowillbeatourofthemidgetesting
areaattheUniversity

Thecommitteewishes
helpedonthevariousproj

RoyEastwood
JackFowler
RichardFFrolli

EugeneEKauffman
ThomasHLauret
JamesMallars

ViceChairman

tothankallofthosewho
ects

EmbreeGMezger
JohnGShanafeltJr
DouglasOWhite
BryanTWhitworth
RichardMBohart

TechnicalConsultant
HarryLMathisChairman



REPORTOFTHE

FISHANDWILDLIFECOMMITTEE

DuringthepastyeartheFishandWildlifeCom
mitteeengagedintwomajoractivitieswhichthein
comingCommitteeundoubtedlywillwishtocontinue
OnegrouphasworkedwiththeStateDepartmentof
PublicHealthandtheDepartmentofFishandGame
informulatingplansforasecondWildlifeManage
mentMosquitoSuppressionConferencetobeheldat
YosemiteNationalParkonMarch361964Since
ProceedingsoftheSecondConferencewillalsobe
publisheditshouldbeofinteresttoalltoknowthat
theProceedingsoftheFirstConferencehavebeen
wellreceivedwithcopieshavingbeensoldtodate
in29statestheDistrictofColumbiaandtwoProv
incesofCanada

ThesecondmajoractivityoftheCommitteecalled
forconferenceswithrepresentativesoftheBureauof
VectorControlandtheDepartmentofFishandGame
toplanoneandpossiblytwoWildlifeManagement
MosquitoSuppressionDemonstrationAreastobefi
nancedlargelybyFederalandStategrantsThepur
poseoftheseproposeddemonstrationareaswouldbe
todevelopimprovedmethodsofcoordinatingeffec
tivemosquitocontrolactivitieswithapprovedgame
managementpracticesItishopedthatoneofthese
proposeddemonstrationareascanbeestablishedina
freshwaterenvironmentandtheotherinabrackish
watersituationsubjecttotidalaction

SFCookJr DennisRamke

JackHKimball WilliamLRusconi

HCPangburn OscarVLoppChairman

REPORTOFTHEINSECTICIDECOMMITTEE

Onlyonemeetingofthecommitteewashelddur
ingthepastyearTheproposedguideoninsecticides
andweedicidestobedevelopedbythecommitteeis
stillunderstudyItisthegeneralfeelingofthecom
mitteethatacompletereviewoftheobjectivesand
thetextoftheguidemustbeeffectedbeforethis
publicationcanbecompletedTherehasbeencon
siderablechangeinmaterialsandproceduressince
1961whenworkonthispublicationwasinitiated

Thecommitteenowhassomedoubtabouttheorigi
nalplanforonepublicationandisnowconsidering
separatehandbooksoninsecticidesandweedicides
Nodefiniteconclusionswillbemadeuntilacomplete
reviewcanbeundertakenbythecommittee
WilliamEHazeltine EmbreeGMezger
EugeneEKauffman GordonFSmith
JamesMallars ThomasHLauretChairman

REPORTOFTHEINSURANCECOMMITTEE

TheInsuranceCommitteemetduringmidyearwith
aninsurancebrokerandthoroughlyanalyzedthemat
terofaCMCAsponsoredhealthinsuranceplanfor
associationmembers

Itwastheunanimousopinionofthiscommittee
thattheplanwouldpresentnumerousnewproblems
andwouldresultinnoclearadvantagestothemem
bershipasawholeThecommitteethereforerecom

mendsthatallmemberagenciesendeavortomeet
theirrequirementsonalocalbasis

HCPangburn WilliamLRusconi

TGRaley RobertHPetersChairman

REPORTOFTHELEGISLATIVECOMMITTEE

TheLegislativeCommitteewasquiteactivein1963
andaccomplishedmostofitsgoalsWhentheLegis
laturewasinsessionmembersofthecommitteemade
sixtripstoSacramentotoattendlegislativehearings
Thecommitteeissuedfourcommunicationstothe
CMCAmembershipassistedinthepassageoftwo
mosquitobillsandwasinstrumentalinthedefeat
ofSenateBill1466SenateBill1468pertainedtothe
withdrawalofcitiesfromthemosquitoabatementarea
byresolutionofthecitycouncilAsaresultofvig
orousprotestbyvariousmosquitoabatementagencies
theauthorofthisbillwithdrewitfromthecommittee

DuringtheyeartheLegislativeCommitteetriedto
keepthemembershipinformedofproposedlegisla
tionontheuseandapplicationofinsecticidesandwas
successfulinhavingAssemblymanPetrismakeamend
mentstohisoriginalBill2233andfurtherassisted
variousfarmorganizationsinhavingthispieceofleg
islationplacedundercommitteestudyforthenext
twoyears

AsrequestedbytheCMCAtwolegislativebills
AB497andAB543wereintroducedintolegislation
duringthefirstpartoftheyearThecommitteeis
indebtedtoAssemblymanCarleyPorterwhoprepared
thesebillsandwasresponsiblefortheirintroduction
intobothHousesofLegislatureBothofthesebills
weresignedbytheGovernorandwentintoeffect90
daysaftertheadjournmentofLegislatureAB497
concernstheamendmentofSection2202oftheHealth
andSafetyCodeandSection38508oftheCalifornia
GovernmentCodeexemptsmosquitoabatementdis
trictsfromtheDistrictInvestigationLawsof1933

AB543pertainstochangesinboundariesbetween
mosquitoabatementdistrictsmakingitpermissible
fortwolocalmosquitoboardstochangeboundaries
byresolutionifbothpartiesareagreeable

ThecommitteewishestothanktheCMCAmember
shipfortheexcellentsupportduringthispastyearon
legislativematters

ForthecomingyeartheBoardofDirectorsand
themembershipshouldconsidertwopoints1the
typeoflegislationthatshouldbepreparedonpossible
stateassistancetolocalmosquitoabatementagencies
and2anyneededlegislationontheuseandapplica
cationofinsecticidesbymosquitoabatementdistricts
Ifanychangesorproposalsaretobemadeinthese
twofieldsworkshouldbestartednowifweexpect
tohaverecommendationsreadyforthenextsessionof
Legislature

NormanFHauret
GPaulJones
GardnerCMcFarland

EChesterRobinson
TMSperbeck
LesterRBrumbaugh

Chairman

REPORTOFTHEOPERATIONALEQUIPMENT
ANDPROCEDURECOMMITTEE

Thecommitteewishestoacknowledgetheoutstand
ingEquipmentandAircraftShowarrangedbylast
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yearscommitteeincooperationwiththeAircraftCom
mitteeThisshowwasheldonApril5attheSalinas
AirportwithlocalarrangementsbytheNorthern
SalinasValleyMAD

During1963thecommitteestartedissuingequip
mentbulletinsasameansofcommunicationtomem
bersoftheAssociationItalsocosponsoredthespecial
GroundandAirsprayConferenceheldattheUniver
sityofCaliforniaDavisonDecember5Thecom
mitteehasalreadycompletedplansforthe1964Spring
EquipmentShowtobeheldatVisalia

CMCAEquipmentBulletinsDuringtheyearthe
followingthreebulletinswerepreparedanddistrib
uted

1April131963MagneticClutchForbeltdriven
pumpsandaircompressorCon
tributedbyAHThompson
ForemanOrangeCoMAD

2Dec31963 WagnerBeltDrivenRotaryAir
CompressorSupplyairtopres
surizedspraytanksContributed
bySMSilveiraManagerTur
lockMAD

3Dec31963 ElectricSolenoidValveTocon
trolliquidflowtomistblowers
ContributedbySMSilveira
ManagerTurlockMAD

CommitteeRecommendationsfor1964Thecom
mitteerecommendsthattheproposedEquipmentand
AircraftShowbeapprovedbytheBoardofDirectors
Itisalsorecommendedthatthe1964committeecon
tinuetodeveloptheEquipmentBulletinasameans
ofcommunicatingnewideastoallagenciesTheabove
activitieshavebeencarriedoutbythecommittee
withoutcosttotheAssociation

RobertWCochran
TackFiori
ELGeveshausen
ChetOwens

StephenMSilveira
LouisSohnrey
KennethGWhitesell

AlbertHThompsonJr
Chairman

REPORTOFTHEPROCEEDINGSCOMMITTEE

TheProceedingswereprintedatthesamebasic
priceasin1962Delaysduetolatenessinreceiving
approvedpaperstopressuresofotherbusinessetc
resultedinthelatepublicationdateofDecember11

The1963Proceedingshavebeendistributedtoall
CaliforniamosquitocontrolagenciesUniversityand
Collegelibrariesfacultymembersandothercooper
atingindividualsandagenciesintheStateInaddi
tiontheyhavebeendistributedtolibrariesUniver
sitiesorotheragenciesorindividualsin50states
WashingtonDC5Canadianprovincesand11for
eigncountries

AllcopiesweredistributedfreeNoformalpolicy
haseverbeendeclaredbytheAssociationonthismat
terhoweverthispracticehasbeenfollowedforyears
withoutdissentToassistinthedeterminationofthe
justificationofthisacceptedpolicytheeditordevel
opedthefollowinginformation

Obligationstothedistrictsconferenceregistrants
speakersetcrequiredthatabout427copiesbepre
paredTosupplythelibrariesandotheragenciesand
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tomaintainanominalreservetheAssociationordered
850copiesprintedThecostsofprinting427copies
ascomparedwith850arecontrastedbelow

Item

Printing
Paperbinding

materialsetc

Totalpaid
byCMCA 214410 235500

Clerical
Labor240hours

at250

GraphicArts
Labor16hours

at300 4800 4800
Materials com

mercialservices 300Y 3000

Editing
Labor216hours

at600 129600
Transportation

400milesat6 2400

Telephone 1600

Stationery postage 1000

GrandTotal 416810 437960

Cost427Cost850 Paidby
195110206760 CMCA

19300 28800 CMCA

60000 60000 BVC

129600

2400
1600
1000

BVC

BVC

BVC
Editor

BVC
BVC
BVC

ThecommitteebelievesthatthroughtheProceed
ingstheobjectivesoftheCMCAincommunicating
withmosquitocontrolworkerslocallyandthroughout
theworldaremetatanunusuallynominalcosttothe
CMCAandtheBVCbythedistributiontoagencies
andlibrariesinotherstatesandcountries

WDonaldMurray
JohnRWalkerEditor
JamesStGermaineChairman

REPORTOFTHEPROGRAMCOMMITTEE

TheProgramCommitteemetfivetimesduring1963
asacommitteeandalsohadseveralmeetingswith
theLocalArrangementsCommitteetocoordinatethe
programforthe1964ConferenceatSacramentoThe
programwasformalizedbySeptemberandbyDe
cembertheAssociationmembershadbeensentad
vancedcopiesofprogramsThecommitteewishesto
thankeveryonewhohelpedwiththeprogramespe
ciallytheLocalArrangementsCommitteeandthose
whohelpedinselectingthespeakersWealsoexpress
ourappreciationtotheSacramentoConventionBu
reauforprintingtheprograms

BettyGebauer JDWillis
JamesStGermaineRichardFPeters
WDonaldMurray TechnicalConsultant

WilliamLRusconiChairman

REPORTOFTHEPUBLICATIONSCOMMITTEE

NotebyWDMurrayNormanHauretcouldnot
bepresentattheConferencebutsentthefollowing
asasuggestedreportforthecommitteetoreview
Sinceitwasimpossibleforthecommitteetodevelop
thisfurtherinthetimeavailablewearesubmitting
MrHauretssuggestionsforconsiderationoftheAs
sociationmembership



Theseproposalsaremadeintheinterestofreducing
costsreducingworkfortheSecretaryandforthe
purposeofstreamliningthedistributionofprinted
material

1ProceedingsoftheAnnualConference
Amailinglistofthosepersonsandagenciesre

ceivingProceedingsshouldbereviewedandapproved
bytheBoardThislistshouldbereviewedannually
FreedistributionshouldbeLimitedtothislistAll
othercopiesshouldbesentatnolessthancost

ThecontentsoftheProceedingsshouldbere
viewedOnlypaperspresentedattheconference
shouldbeincludedThefollowingshouldbedeleted
minutesofthebusinessmeetingwelcomeaddresses
committeereportsandperhapsothersIfneeded
thesecouldbemimeographedandmailedtomember
agencies

PerhapsthepapersthatarepresentedattheCon
ferencecouldbepublishedinMosquitoNewsthereby
eliminatingtheneedfortheProceedings
2PublicationsbyCommittees

Publicationsbyacommitteeshouldbelimitedto
materialthatcannotbefoundinothertextbooksor
literatureAlthoughbulletinssuchasAFieldGuide
toDomesticFliesareexcellentsimilarmaterialmay
befoundinothersourcesPerhapsweshouldusethe
othersourcesratherthanprintourown

Anoutlineofthecontentsofapublicationcosts
thereasonforthepublicationavailabilityofmaterial
fromothersourcesandpronoseddistributionshould
besubmittedtotheBoardforapprovalpriortostart
ingaproject
3YearBook

TheYearBookisexcellentandshouldberetained
butperhapsportionscouldbedeletedsuchassee
1963issue

Page4041BureauofVectorControlinformation
Page4243CaliforniaStateDepartmentofFishand

Game

Page4449UniversityofCalifornia
Thoseagenciesthatwishtocontacttheabovecan

readilylearnhowtomakethecontacttheywish
MailingoftheYearBookshouldbedoneinthesame
mannerastheProceedings

CDonaldGrant
WDonaldMurray
NormanFHauretChairman

REPORTOFTHERESEARCHCOMMITTEE

MrGordonSmithChairmanThiscommitteeover
theyearshasbeenboggeddowninvariouswaysby
lackoffundsbyconflictsofinterestandagoodmany
otherthingsThisyearIthinkwehavemadesome
progressTheJointCommitteeoftheStateDepart
mentofPublicHealthandtheUniversityofCali
forniaonResearchonArthropodsofHealthImpor
tancewasestablishedtoconsiderresearchonmosquito
andrelatedvectorcontrolThiscommitteewillat
tempttogetneededprojectsunderwayandotherwise
toexpediteresearchinthisfieldThegoalthatthe
CMCAResearchCommitteesetthisyearwasagain
tosurveythemosquitoabatementagenciesinorder
todeterminetheresearchneedsasseenbytheagen

ciesbothspecificneedsandareasofneedandto
presenttheseproposalstotheSDPHUCJointCom
mittee

Thecommitteemembersonefromeachregionof
thestatewereindividuallychargedwithsurveying
theirareasandgatheringtogethertheneededinfor
mationThiswascompiledandsenttotheJointCom
mitteeOriginallywehadrequestedthatonemember
oftheCMCAbemadeanexofficiomemberofthe
JointCommitteeThiswasturneddownbythatcom
mitteesowedonothaveanyoneonitassuchThe
compilationwassenttotheJointCommitteeandat
asubsequentmeetingDonMurrayandIwerein
vitedtoattendanddiscussthesummarywiththe
committee

Justlastweekactionswerepromulgatedinpart
onthebasisofaquestionnairesentoutbytheCMCA
BoardofDirectorsrequestingguidanceontheuse
ofsubventionmoniesforresearchpurposesIwould
likenowtoaskDickPeterstoreportontheactions
takenatthelastJointCommitteemeetingthenIwill
finishmyreportafterhehasspoken

MrPetersIwilltrytomakethisbriefalthough
itisquitecomplicatedFirstofallIwouldliketo
takethisopportunitytoacquaintthemembersof
yourAssociationwithalloftheadvantagesasmy
Departmentseesitofworkingwithandthroughthis
JointCommitteeOnthiscommitteearefourmem
bersofourDepartmentanassistantdirectoramem
berofourDivisionofResearchtheChiefoftheDi
visionofEnvironmentalSanitationandmyselfThen
therearetheheadsofthethreeDepartmentsofEnto
mologyinthethreemajorentomologicalprogramsof
theUniversityofCalifornianamelyDrRayFSmith
fromBerkeleyDrRichardMBohartfromDavis
andDrGlennECarmanfromRiversideThePublic
HealthsideofresearchisrepresentedbyDrWilliam
CReevesoftheUniversitySchoolofPublicHealth

Inasmuchastherehasbeenaconsiderableamount
ofquestionwithrespecttothesewordscalleddupli
cationconflictandoverlapofresearchthiswasthe
firstquestiontowhichthiscommitteeaddressedit
selfInasmuchastheLegislativeAnalysthasbeenask
ingthesequestionsfortwoconsecutiveyearsandis
abouttoaskthemagaininthenextsessionofthe
LegislatureweaimtobepreparedThereforeasub
committeewasestablishedfortheexpresspurposeof
inquiringintowhetherornotthereisinfactoverlap
duplicationandconflictamongtheprogramsinvector
researchbetweenthatgoingonintheBureauofVector
ControlandtheUniversityofCaliforniaIwouldlike
toreadtwoparagraphsfromthereportofthesub
committeeconsistingofDrRavFSmithChairman
DrRichardMBohartDrGlennECarmanand
myself

Asaresultofthisinvestigationitistheopinion
ofthesubcommitteethatalthoughthereissimihrity
inthelongrangemajorobjectivesoftheresearchpro
gramoftheUniversityofCaliforniaandtheBureau
ofVectorControlthereisnounsupportableoverlap
ofeffortbetweenthespecificsoftheFresnoBureau
ofVectorControlresearchprogramandthatonany
oftheUniversityofCaliforniacampusesTheex
tremelywiderangeofcandidatechemicalsavailable
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tobescreenedthevariationsinsoilsandwatersfrom
areatoareathedifferencesinmosquitohabitatsand
speciesavailablefortestingthroughouttheregionsof
thestateandthedesirabilityofcomparisondataunder
divergentconditionsexplaintheabsenceofduplica
tionorconflictintherespectiveinsecticidetesting
activities

Neverthelessitwouldseemadvisablethatsome
additionalinformalcoordinationandsynchronization
ofeffortbedevelopedbetweenRiversideandFresno
Ithasbeenacknowledgedthatthegreatestamountof
uncertaintyandprobablylackofasminutecoordina
tionasmightexististhecasebetweentheRiverside
programandthatoftheFresnoprogram

SoIsubmitthisasdocumentationThisisthere
portofthesubcommitteetothefullcommitteeIthas
beenadoptedbythefullcommitteeunanimously
TherewasametingonJanuary17thatwhichtime
thissubcommitteereportwasadoptedandafullre
viewoftheactiontakenbyyourAssociationinthe
OctobervoteonresearchAsyouknowthevotethat
wastakenoftheindividualmembersofeverymos
quitoabatementdistrictinCaliforniacameoutof23
votesexpressed18recommendingthatitwouldbe
preferabletousetheexistingsubventionfundsfor
vectorresearchandtotakethenecessaryactionto
achievethisintheensuingfiscalyear

ThefullJointCommitteehavingreviewedthevote
andalsonothavinghadanopportunitytomeetsince
thevotewasunabletoparticipateasagroupindevel
opingtheproposalofhowtousethis101000inthe
eventitwereconvertedtoresearchTheStateDepart
mentofPublicHealthdidmakerecommendations
andthefullcommitteereportgivesthisproposalin
detailThisproposalwasunderstoodtobesubjectto
modificationnotonlynowbutintothefutureItwas
movedbyDrRaySmithandsecondedbyDrRichard
Bohartandunanimouslycarriedthatthisplanof
utilizingnineproposedadditionalpositionsformos
quitocontrolresearchinlieuofsurveillancebeen
dorsedinprincipleaspresentedIthinkthatisthe
essenceofit

MrSmithThisconcludesourreportwithoneex
ceptionInlinewithwhathasjustbeenpresented
andalsoinlinewiththeresultsoftheletternoll
requestingguidanceastowhetherornotsubvention
fundsintheirentiretyaswepresentlyhavethemare
tobeusedinresearchIhavearesolutionwhichthe
committeewouldliketopresent

RESOLVEDThat

WHEREAStheCaliforniaMosquitoControlAssoci
ationwithmembershincomprisingthevastmajorityof
localmosquitocontrolagenciesinCaliforniadidin
October1983takeavoteofalllocalCaliforniamos
quitocontrolagenciesregardingtheirindividualpref
renceforuseoffuturestatesubventionfundsnow
designatedformosquitocontrolpurposespresently
dividedaboutequallybetweenmosquitosurveillance
andresearchtostrengthenmosquitocontroltech
nologyand

WHEREASthevotewasoverwhelminglyinfavorof
utilizingthefundscurrentlyappliedtomosquitosur
veillanceforexpandedmosquitocontrolresearchon
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abasisapprovedbytheJointCommitteeoftheState
DepartmentofPublicHealthandtheUniversityof
CaliforniaonResearchonArthropodsofHealthIm
portanceand

WHEREAStheJointCommitteehasunanimously
approvedinprincipleaplanofcollaborativeuseof
thesesubventionfundsintheamountof101000for
mosquitocontrolresearchinvolvingboththeUni
versityofCaliforniaandtheStateDepartmentof
PublicHealthand

WHEREASasubstantialnumberoflocalmosquito
controlagencieshaveagreedtocontinuetheirpartici
pationinthestatewidemosquitosurveillanceprogram
withoutstatefinancialassistanceprovidedcurrently
availablestatesurveillancefundsareappliedinfiscal
year196465toexpandedmosquitocontrolresearch

THEREFOREBEITRESOLVEDthatthisAsso
ciationgoonrecordasadvisingtheGovernorthe
LegislaturetheStateDepartmentofFinancetheLeg
islativeAnalysttheUniversityofCaliforniaandthe
StateDepartmentofPublicHealththatitisthewish
ofthisAssociationthatthestatesubventionformos
quitocontrolcurrentlyinamountof209463forfiscal
year196364beusedinfullbudgetedamountduring
FY196465exclusivelyformosquitocontrolresearch
purposes

MrPresidentImovethisresolutionbeadopted
MrGPaulJonesMarinCountyMADIsecond

themotion

MrReed followinglengthydiscussionIshall
nowaskforarollcallvoteontheresolutionpresented
bytheResearchCommittee

Yes 23
No 3
Abstain 3

MrReedMotioncarried

REPORTOFTHE

WAYSANDMEANSCOMMITTEE

TheWaysandMeansCommitteeheldthreemeet
ingsduringtheyearTwoofthesewerejointmeet
ingswiththeBylawsCommitteetodiscussrevision
oftheCMCABylawsTheBylawsCommitteewill
reportontheseactivities

ThefollowingactionsweretakenbytheCommittee
duringtheyear
1DiscussedthematterofaCodeofEthicsand

expressedamajorityopinionthatitwasunnecessary
tohaveaformalProclamationofPrinciplesofCode
ofEthicsAminorityopinionheldthattheidea
shouldbestudiedattheregionallevel
2RecommendedtotheBoardofDirectorsthat

thereshouldbenoarbitrarylimitationonthenumber
ofmeetingsofvariousgroupswithintheAssociation
andthattheBoardofDirectorsshouldcontinuethe
currentpracticeofholdingregularquarterlyBoard
Meetingswithconsiderationtocombiningwithother
CMCAactivitieswheneverpossible

3ConsideredthequestionShouldtheHealthand
SafetyCodeberevisedtohaveMADsallow5for
delinquencyinsteadof15asnowprovidedItwas



generallyagreedthatthismattercouldbeworkedout
atalocallevelandthatrevisionoftheHealthand
SafetyCodewasunnecessaryatthistime

4RecommendedtotheBoardofDirectorsthatthe
presentmethodofsettingcontractualpaymentsand
duesbecontinued

5RecommendedthattheofficeofSecretaryTreas
urerbecontinuedasoneoffice

6RecommendedtotheBoardofDirectorsthatall
localmosquitocontrolagenciesinCaliforniabe
askedinwritingtoexpresstheirattitudeconcerning
thealternateuseforresearchofStatefundsinthe
amountof101000currentlyallocatedtoapproxi
matelytwothirdsoftheagenciesformosquitosur
veillanceandreporting
7RecommendedthattheAssociationencourage

moremeetingswithinthefiveregionssothatthe
thinkingtheactivitiestheneedsandthedesiresof
theregionscouldbebetterexpressedtotheCMCA

8RecommendedthattheUniversityandStateCol
legefacilitiesbeusedfortheCMCAAnnualConfer
enceswhenavailablebutnotrestrictedtothesefa
cilities

9RecommendedthattheBoardofDirectorsmake
furtherstudyofsubventionfundsonamatchingbasis
fordistrictsovera15QtaxratealsothattheLegis
lativeCommitteestudythismatterandmakeitsserv
icesavailableincasesomedistrictswishtodevelopa
legislativebillforsubventionfunds

10Recommendedthatthe1964WaysandMeans
CommitteemakeafurtherstudyoftheCMCAPoli
ciesandProcedures

11NofundsarerequestedforthisCommitteefor
the1964budget
LesterRBrumbaugh
TamesStGermaine
HowardRGreenfield
WilliamEHazeltine
MelvinLOldham

EChesterRobinson
GordonFSmith
KennethGWhitesell
BryanEWhitworth

JohnHBrawleyChairman

REPORTOFTHEYEARBOOKCOMMITTEE

MrJackHKimballChairmanThisisIthinkthe
8thYearBookThefirstsixJohnShanafeltprintedon
hisownpressThelasttwoyearswehavegoneto
commercialprintingbutJohnisstilltheconsultant
onhowtodoitandwhyThecostlastyearwas
70000forsomethousandconiessotheYearBook
costsabout700each

TheactualmechanicsofputtingtheYearBookto
getherisquitesimplifiednowcluetothewaythe
informationcomesinEverythingthatpertainstothe
Associationmembershipcommitteesetccomesin
throughDonMurrayautomaticallyNamesandad
dressesofpublicofficialsaresentinbytherespective
agenciesSowithallthesethingscomingineven
withoutrequestsitissimplyamatterofputting
themtogetherandgettingthemtotheprinterThe
othersourceofinformationistheregulardatasection
withwhichyouarefamiliarItismoreorlessstand
ardizednowandeverydistricthasbeenfurnishingits
recordsincommendablefashionTheinformationon
thesequestionnairesisautomaticallyrecappedon

tablesthatJohnShanafeltpreparesforourofficesec
retarytotypeOurofficesecretarydoesallthetyping
WeenjoyeddoingtheYearBookatOrangeCounty
OurBoardofTrusteeseachyearhasapprovedour
timeandeffortonthisprojectWearegladtheAsso
ciationcontinuestowanttheYearBook

MrReedThankyouJackforthatexcellentre
portThatconcludesthereportsfromstandingcom
mitteesNextisthereportoftheResdlutionsCom
mittee

REPORTOFTHERESOLUTIONSCOMMITTEE

MrRobertHPetersChairmanMrPresidentI
amthesolememberofthiscommitteeandassuchI
cantellyouthatunfortunatelyIhaveingeneralan
extremedistasteforresolutionsHoweverIdohave
oneimportantformalresolutiontopresent

RESOLVEDthatwededicatethis32ndAnnual
Conferenceinthememoryoftherecentlydeceased
fatherofmosquitocontrolinCaliforniaHaroldFarns
worthGray
Isuggestthatappropriateevidenceofthisdedica

tionbesenttoMrsGray
Iproposethatwehavenoresolutiononthefollow

ingmattersbutratherthataletterofsincerethanks
besenttothefollowing

1TheSacramentoCoYoloCoMADtrusteesand

managerfortheirimportantpartintheveryfine
conferencewhichwehaveallenjoyed

2TheConventionBureauandtotheparticularat
tentionofBertGeisreiterwhosoamicablyhascar
riedouthisfunction

3TheUniversityofCaliforniaatDavisformaking
theirportionaneffectivepartofourConference

4TheSacramentoInnfortheveryfineserviceand
assistancethattheyhavegivenus

5Oursustainingmembersandcommercialexhibi
tors

6TheSouthernCaliforniaGasCofortheveryfine
keynotespeakerMrStaryGange

REPORTOFTHENOMINATINGCOMMITTEE

MrRobertHPetersChairmanTheNominating
Committeepresentsthefollowingnamesforoffices
intheCMCAfor1964

President JDWillis
PresidentElect WilliamLRusconi
VicePresident OscarVLopp
SecretaryTreasurerWDonaldMurray
TrusteeRepresentativeCarlWMuller

AsChairmanofthiscommitteeiftherearenomore
nominationsatthistimeImovethatwecastawhite
ballotforthosenominated

MrGordonFSmithIsecondthemotion

MrReedCarriedunanimouslyMaywenowhave
areportfromeachoftheRegionalRepresentativeson
representativesselectedfor1964

SacramentoValley MelvinLOldham
Coastal ErnestCampbell
SouthernCalifornia JamesWLane
SoSanJoaquin TheodoreGRaley
NoSanJoaquin LesterRBrumbaugh
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REPORTONUTAHMOSQUITOCONTROL
FISHANDWILDLIFEMANAGEMENT

COORDINATIONCOMMITTEE

DONMREES

DivisionofBiologicalSciences
UniversityofUtahSaltLakeCityUtah

TheUtahMosquitoControl FishandWildlife

ManagementCoordinationCommitteewasorganized
inNovember1962followingtheConferenceforCo
ordinatedProgramonWildlifeManagementandMos
quitoSuppressionwhichwasheldinOctoberofthat
yearinYosemiteNationalParkCaliforniaThecom
mitteememberswereappointedafterconsultationand
withthemutualagreementoftheofficersoftheUtah
MosquitoAbatementAssociationUtahStateFishand
GameDepartmentandUSFishandWildlifeService
ThecommitteeiscomposedofJessopBLowWild
lifeBiologistFishandWildlifeServiceChairman
DonaldASmithSupervisorofWaterfowlUtahState
DepartmentofFishandGameandDonMRees
ChairmanDivisionofBiologicalSciencesUniversity
ofUtah

Thecommitteeshortlyafteritsappointmentmet
andprepared1alistofassociatedagenciesthatare
directlyconcernedwiththisproblem2astatement
oftheobjectivesoftheprogram3anoutlineofthe
areasofcoordinationand4aproposedprogramof
procedurefor1963Theseplansandobjectiveswere
patternedinpartafterthosepreparedandadoptedby
theNationalMosquitoControl FishandWildlife
CoordinationCommitteebutwereextendedtomeet
particularneedsintheStateofUtah

Theplanandobjectivesofthisprogramasprepared
bytheUtahCommitteewerepresentedtothemem
bersoftheUtahMosquitoAbatementAssociationand
personnelfromotheragenciesconcernedwhowere
attendingthe16thAnnualMeetingofthisorganization
heldonMarch891963atUtahStateUniversity
LoganUtahAftersomediscussionandminorchanges
thefollowingplansandobjectiveswereadoptedbya
unanimousvoteofthosepresentatthesemeetings

COMMITTEEREPORT

AssociatedAgencies
1UtahMosquitoAbatementAssociation
2UtahDepartmentofFishandGame
3BureauofSportFisheriesandWildlife
4UtahWildlifeFederation

5WildlifeSocietyUtahChapter
6UniversityofUtah
7UtahStateUniversity
8UtahDepartmentofHealth
9Variouscityandcountyhealthdepartments

FIFTH SESSION

WEDNESDAYJANUARY29900AM

GARDNERCMCFARLANDPresiding

ObjectivesoftheCommittee
1ToworkwiththeNationalCommitteeinfurther

servingtheaimsandobjectivesoftheNationalCom
mitteeonthestateandlocallevel

2Coordinatemosquitocontrolandfishandwildlife
managementprogramsandpoliciesonstateandlocal
levels

3Gatheranddisseminaterelevantinformationand
suggeststandardsonmosquitocontroltechniquescon
sistentwithsoundfishandwildlifemanagementob
jectives

4Gatheranddisseminaterelevantinformationand
suggeststandardsonfishandwildlifemanagement
techniquesconsistentwithsoundmosquitocontrolob
jectives

5Stimulateneededresearchanddemonstration
projectsrelatingtomosquitocontrolandfishandwild
lifemanagementpractices
6Sponsorsuitablemeetingsandcooperatewith

agenciesorganizationsandallotherswhoseactivities
andinterestsmayrelatetothoseofthiscommittee

AreasofCoordination
Coordinatedcontrolbetweenthetwogroups

mosquitocontrolandwildlifemanagementinterests
ishighlydesirabletoachievemutualbenefits

1Promotemutualunderstandingoftheproblems
andmethodsinvolvedinmosquitocontrolandinwild
lifeconservationMosquitocontrolandfishandwild
lifeconservationsharethesamegoal thepublic
benefit

2Standardizeproceduresinthefieldsofbothmos
quitocontrolandwildlifeconservationNewchemical
insecticidesarebeingdevelopedyearlyTheymustbe
testedthoroughlybeforeuseAdditionalresearchfor
standardizationmustbesoughtinothermosquitocon
trolpossibilitiessuchasfishwhichfeedonmosquito
larvaeinsectpredatorsalgaeandparasitesWildlife
andfisheriesbiologistsneedfurtherresearchtoward
standardizationinthemanipulationofwaterlevelson
controlledmarsheslocationandsizesofdevelopments
andgrowthofdesirablevegetationallofwhichun
doubtedlyhaveabearingonmosquitoproduction
3Cooperateonlegislativeandadministrativemat

terswhichmayincluderightofwayownershipre
sponsibilitiesandlegaldecisions
4Sharetheresponsibilityofeducatinganddissemi

natingfactstothepublicModerndaylivingcauses
numerousstressesTheneedformorerestandrelaxa
tionisgreaterthaninthepastOutdoorrecreationin
mosquitofreescenicareasisbecomingmorepopular
evenanecessityMosquitoesdiscouragemillionsof
peoplefromenjoyingoutdoorrecreationManypublic
recreationareasarenotusedbecauseofmosquitoes
Furthermorethesepeststransmitseveralimportant
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diseasesofmanandanimalsThesepestshavebeen
responsiblefordepressinglandvaluesinresortareas
Theyalsoadverselyaffectresidentialandindustrial
developmentaswellasagricultureandforestryinsome
areasMostofthecurrentmosquitocontroloperations
aredesignedtoprotecturbanandparkandrecreation
areas

5Mutuallyworkoutplanstoholdandfurtherde
veloppublicconfidenceinandsupportofjointmosqui
tocontrolandfishandwildlifemanagementprojects

NobodyreallylovesmosquitoesAbatementworkers
whetherstrivingtocontroltheseinsectsforreasonsof
healthorbecausetheyarejustplainnuisanceshavea
bigjobtodoEveryyearnewimpoundmentsare
createdforfishingirrigationsupplysewagedisposal
drinkingwaterwildlifedevelopmentelectricpower
navigationandfloodcontrolRoadbuildingresiden
tialandindustrialdevelopmentandfarmirrigation
mayalsocreatenewbreedingareasItisnowonder
thenthatmosquitoeshavelittletroublefindingnew
placestobreed

Theheartofthematterismantomancooperation
andagencytoagencycoordination
6Cooperativelyencouragedemonstrationareasfor

controlofmosquitoesbymethodsnotdetrimentalto
fishandwildliferesourcesAndtomanagefishand
wildlifebymethodsnotconducivetomosquitopro
duction

Sometimescarelessnessintheuseofmeasuresto
controlmosquitoeshasbeenharmfultofishandwild
lifeFishandwildlifehavebeenkilledwithinsecti
cidesWildlifewaterareashavevanishedwherever
drainageandearthfillswereheldmoreimportantThe
foodoffishandwildlifehassometimesbeendestroyed
bychemicalsprays

Whenchemicalsareusedwaterlevelsaredamaged
orthebreedingplacesofmosquitoesaremanipulated
theenvironmentoffishbirdsandbeneficialinsects
isendangered

Somemethodsofmanagingwaterforirrigationor
wildlifedevelopmentmayresultinmoremosquitoes
andconsequentdamagetothehealthandwellbeing
ofman

7Encouragemanagementagenciesconcernedwith
developingeithermosquitocontrolorwildlifedevelop
mentprojectstoseektheadviceoftheotherpriorto
projectinitiationforsuggestionsandideasadvantag
eoustowildlifeanddisadvantageoustomosquitopro
duction

ProposedProgramoftheCommitteefor1963
1Completethecommitteeassignmentsincluding

areaordistrictorganizationsthatmaybedeemednec
essary

2Preparealistofagenciesandgroupsinterestedin
thesubjectofmosquitocontrolwildlifemanagement
programsandproblems

3Establishacalendarofmeetingsofthecommittee
andrelatedgroupmeetingsthatmaybebroughttothe
attentionofthemembership

4Conductoneormorefielddaysonareasofprob
lemsorondemonstrationprogramsshowingprogress
towardsolutionofproblems
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5Establishacalendarofassociatedeventsand

meetingswherethesubjectmightbeintroducedenter
tainedorbroughttotheattentionofthosepresent

6Serveasaclearinghouseforproblemsofthis
natureandserveasasourceofinformationdissemina

tiontothosewishingmosquitocontrolandwildlife
managementinformation

7Promotearesearchprogramthatwillassistin
closerunderstandingofthemosquitoandwildlifeman
agementprograms

8Toprepareinformationandmapsshowingthe
mosquitoabatementdistrictsaspresentlyconstituted
andtheareasofdevelopedandnaturalwildlifein
terests

TheabovereportpreparedbytheUtahCommittee
ispublishedintheProceedingsoftheSixteenthAnnual
MeetingoftheUtahMosquitoAbatementAssociation

Onreadingthefirststatedobjectiveyouwillnote
thattheUtahorganizationproposestoworkwiththe
NationalCommitteeonthestateandlocallevelWe
areoftheopinionthiscanbeaccomplishedwithout
regionalorganizationscomprisingseveralstatesinan
areabutwearewillingtobecomeaffiliatedinare
gionalorganizationshouldsuchanarrangementin
cooperationwiththeNationalCommitteeprovetobe
moreeffectiveinattainingthesecommonobjectives

Theotherstatedobjectivesarenotnewconceptsin
theStateofUtahbutareaffirmationofobjectivesthat
havebeenpreviouslydeclaredandcooperatively
workeduponformanyyearsbyagenciesandgroups
concernedwithwildlifemanagementandmosquito
suppressioninthisstate

Manyofthespecificobjectivesandrelatedaspects
ofthisplanforcoordinatingmosquitoabatement
activitiesandfishandwildlifemanagementprograms
inUtaharecurrentlyincorporatedintoacooperative
researchprojectwhichhasbeeninoperationinUtah
sinceSeptember11961AsreportedattheYosemite
Conferencein1962thepurposeofthiscooperative
programistodevelopandfieldtestphysicalfacilities
andtechniquesformultipurposemanagementofre
usablewateravailablealongthemarginsoftheeast
ernshoresoftheGreatSaltLakebeforethewater
entersthelakeAttheYosemiteConferenceitwas
explainedtherewereatthattimefourfederalagencies
andthreestateagenciesactivelyparticipatinginthis
programThethreemembersappointedtotheUtah
Committeearealsotherepresentativesofthreeofthe
agenciesengagedinthiscooperativeprogramandare
closelyassociatedassuchinthiscooperativeendeavor
Sinceitsinceptionthiscooperativeprogramhascon
tinuedwithgratifyingresults

Inadditiontothefourfederalandthreestateagen
ciesthatwereservingascollaboratorsin1962the
SoilConservationServiceWaterResourceDivisionof
theGeologicalSurveyandtheHydrologySectionof
theWeatherBureauhavejoinedascollaborators

Themostsignificantthingaboutthiscooperative
programinvolvingsomanydifferentfederalstate
privateorganizationsandindividualshasbeenthe
willingacceptanceofeachtoserveascollaborators
andmoreimportanttheactiveparticipationofthe
personnelofallcollaboratingorganizationsandindi



vidualsintheprogramDuringthepastyearallhave
takenpartinplanningtheprogramandinfieldor
laboratoryfunctionsorbothSomeoftheseagencies
haveconductedextensivehighlyspecializedinvesti
gationsastheircontributiontotheprogram

InameetingheldDecember201963attheUniver
sityofUtahrepresentativesofallcollaboratorswere
presenttodiscussingeneraltheresultsofthestudy
during1963andtheproposedprogramfor1964An
annualreportonactivitiesandresultsofthisinvesti
gationfor1963isbeingpreparedandwillbeavailable
byMarch11964

Inadditiontothejointworkbeingdoneonthe
cooperativeresearchprojectmembersofthecommit
teeinUtahandothercollaboratorshavebeenworking
diligentlyduring1963withassociatesintheirown
respectivefieldstopromoteabetterunderstandingof
jointproblemsoffishandwildlifemanagementand
mosquitosuppression

InadditiontheUtahcommitteehasrecentlypre
pared1amailinglistoftheagenciesgroupsand
individualsinthestatethatareinterestedinmosquito
abatementwildlifemanagementprogramsandprob
lems2amapofUtahshowingtheboundariesof
existingorganizedmosquitoabatementdistrictsand
otherareaswheremosquitocontrolprogramsarein
operationandtheprincipalareasofdevelopedand
naturalwildlifeinterests3alistoftheresearch
projectsinthestatepertainingtothisproblem4a
calendarofmeetingsandeventsrelatingtothepro
gramand5otherpertinentinformationonthesub
jectthatcanbemailedtothoseconcerned

ThemembersoftheUtahMosquitoControl Fish

andWildlifeManagementCoordinationCommittee
andothersinUtahassociatedwiththisprogramare
pleasedwithandenthusiasticabouttheprogressthat
wasmadein1963indevelopingsomeoftheobjectives
ofthisprogramWearealllookingforwardtogreater
accomplishmentinthisworkinUtahduring1964

REVIEWOFMOSQUITOCONTROLPROBLEMS
INUTAHIN1963

GLENCCOLLETTANDJAYEGRAHAM

Mosquitocontroloperationswereinitiatedintwo
additionalareasinUtahin1963Acontrolprogram
underthedirectionoftheLoganCityHealthDepart
mentwasconductedinLoganandinanareafrom
threetofivemilesaroundthecityTheCityCounty
HealthDepartmentinProvoCityandUtahCounty
conductedacountywidemosquitocontrolprogram
Atpresentseriousdifficultiesexistinbothprograms
thatcouldbebestcorrectedbytheformationofmos
quitoabatementdistrictsasprovidedbyUtahState
LawAmongthedifficultiessofarencounteredinthese
controlprogramshavebeeninterferenceincontrol
proceduresbypoliticalauthorityinLoganandalack
1SaltLakeCityMosquitoAbatementDistrict
2SouthSaltLakeCountyMosquitoAbatementDistrict

ofassuranceofstabilityinthebudgetsAdequate
mosquitocontrolinUtahCountywouldrequiremore
moneythaniscurrentlybeingspentfortheotherop
erationsoftheHealthDepartmentcombinedThis
factaddstothereluctanceoftheCountyCommission
toprovidetheproperbudgetTheothermosquitocon
trolprogramsinUtaharehopefulthatprogresswill
bemadeinthesenewareas

MosquitocontrolproblemsinUtahin1983were
greaterthanusualDuringthewintersnowfallinthe
mountainswasbelownormalandonMarch8thGov
ernorClydeannouncedtheappointmentofacom
mitteetoworkonproblemsthatweretodevelopfrom
droughtconditionsinthestateAprilof1963wasone
ofthewettestAprilsrecordedandsnowfallinthe
mountainswasheavyMaywasdrybutabovenormal
precipitationsfellduringJuneandcoincidedwiththe
annualspringrunofffrommeltingsnowinthe
mountains
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Thesealternateperiodsofdryingandfloodingwere
conducivetotheproductionoflargenumbersofAedes
dorsalisMeigeninthemarshesalongtheeastern
shoreofGreatSaltLakeandthepasturesfromCache
toUtahCountiesThelarvaeemergingfromAprils
precipitationweresuccessfullycontrolledinmostareas
butthecombinationoftherunoffandabovenormal
precipitationinearlyJunecausedcontrolproblemsin
excessofthecapacityofthedistrictstocontainthem
inthetimeavailableDuringthelatterpartofJune
largenumbersofAdorsalismovedfromthemarshes
tothepopulatedareasalongthebaseoftheWasatch
Mountainsincludingallofthemajorcitiesandnum
erouscomplaintswerereceivedforaperiodoftendays
totwoweeks

LarvalrecordscollectedintheSouthSaltLake

CountyMosquitoAbatementDistrictareprobably
typicalofconditionsinotherpartsofthestateFigures
1and2showtheincreaseinallpoolswithlarvaeand
poolswithAdorsalisin1983ascomparedwiththe
pastfiveyearsSimilarincreaseswerenotedinlight
trapcatchesofAdorsalisintheSaltLakeCityand
SouthSaltLakeCountyDistricts

LighttrapcatchesTable1showthatalargerper
centageofthemosquitoestrappedin1963wereA
dorsalisthaninthethreepreviousyears

TABLE1PercentageofAedesdorsalistakeninlighttraps
inSaltLakeCounty19601963
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Year

1963

1982

1981

1960

SaltLakeCity SSaltLakeCo

18

4

7

4

16

2

3

3

Inadditiontocomplaintsaboutmosquitoesseveral
complaintswerereceivedregardingbitinggnatsofthe
genusLeptoconopsThecomplaintsoccurredduring
thelasthalfofMayandthenuisancepersistedinlim
itedareasforaboutaweekInsomeareasmistingfor
adultLeptoconopsreducedtheproblem

Theimportanceofresearchactivitiesinmaintaining
effectiveandeconomicalprogramsisgreatandiswide
lyappreciatedinUtahSuchactivitiesinUtahcon
tinuedduring1963Theseactivitiesareconductedby
theUniversityofUtahsomeofthemosquitoabate
mentdistrictsandbycooperativeeffortsbetweenthe
districtsandtheUniversityStudiesincludedcontrol
techniquesresistancemeasurementoflarvaland
adultpopulationsecologydistributiontaxonomythe
transmissionofencephalitisrelationshipsofcontrolof
wildlifeandotherstudiesTheUnitedStatesPublic
HealthServicemaintainedtwonewsentinelflocksof

chickensinUtahin1963toobtaindataregarding
transmissionofencephalitis

NEWERDEVELOPMENTSINARTHROPOD

BORNEVIRUSESINCALIFORNIA2

3

WILLIAMCREEVES

SchoolofPublicHealth
UniversityofCaliforniaBerkeley

Ihavebeengiventhechallengingtaskofsummariz
ingthenewerknowledgeonarbovirusesinCalifornia
foranaudiencethathasadeepinterestandconsider
ableknowledgeofaportionoftheproblemAllmos
quitocontrolpersonnelinthisstatehaveacompre
hensiveworkingknowledgeofthebasicepidemiology
ofwesternequine WEEandStLouis SLE

encephalitisandtheimportanceofCulextarsaliscon
trolYouhavehadmorethanalittleexperiencein
controllingthismosquitoThemeetingsofthisAsso
ciationformorethan20yearshavedevotedagreat
dealoftimetodetailedpresentationsofnewknowl
edgeonthesevirusesandtodayweareatthestage
wherethesepriorscientificdiscoveriesarecommon
knowledgeandeventakenforgrantedasifwehave
alwaysknownthemWehaveeveryevidencethat
thisbackgroundofknowledgeisreliableasyour
successfuleffortstocontrolCtarsalispopulationsare
directlyreflectedannuallyinacontinuousdecreasein
thenumberofconfirmedWEEandSLEcasesinman
andhorseinCalifornia

Ihopethatnooneisforgettingourepidemicexperi
encesin1952Longshore1953Longshoreetal1956
andtheepidemicthreatin1958Reevesetal1964
anditisonlythroughacontinuedintensiveeffortat
controlandcontinuedresearcheffortthatwehave

futureassuranceoflivingcomfortablywiththese
virusesastheystillexistintheirbasiccyclesinwild
animalsandmosquitoesthroughouttheGreatCentral
Valleyaswellasotherpartsofthisstate

TheobjectiveofcurrentresearchonWEEandSLE
virusesandonCtarsalisistogainanevenmore
comprehensiveknowledgeoftransmissioncyclesand
howtobettercontrolthismosquitoLetstakeaquick
andgenerallookatcurrenthighlightsofthiseffort

CtarsalisshouldfeellikeachorusgirlataLas
VegasnightclubItcertainlyhasbeenscrutinizedfrom
everyangleandwithavarietyofthoughtsbyasuffi
cientaudienceThescientificpublicationsonthe
secretsofthismosquitosprivateliferivalthebest
effortsofahungrypressagentSotodayforC
tarsaliswehaveaneverincreasingknowledgeof
1itsutilizationofvarioustypesofwaterfor

reproduction Reevesetal1962
2variousmeansofphysicallymodifyingthese

environments toreduce itsreproduction
sourcereductionWhitten1960

itssusceptibilityandorresistancetoawide
1Thisinvestigationwassupportedinpartbyaresearchgrant

AI03028C5fromtheNationalInstitutesofHealthUS
PublicHealthService

2Originaldatainthisreportrepresentinformationfroma
cooperativeresearchprojectoftheSchoolofPublicHealth
UniversityofCaliforniatheBureauofVectorControl
CaliforniaStateDepartmentofPublicHealthandthe
DiseaseEcologySectionCommunicableDiseaseCenter
USPHS



rangeofchemicalagentsReevesetal1982
Barr1962

4itspossiblecontrolwithbiologicagentsKel
lenandWills1962Kellenetal1963Kellen
1963
theinfluenceofvariousclimaticconditionson
itsreproductiverateandlongevity
whathostsitfeedsonandwhenDowetal
1957ReevesandHammon1962
howfarwillitflywhenandwhereReeves
etal1948Baileyetal1965
howtoexaminetheovariesofafemaleand
tellifsheisvirginornonvirginKardosand
Bellamy1961BurdickandKardos1963

9itsabilitytomatureeggswithoutablood
mealBellamyandKardos1958

10whichfemaleswillsurvivethewinterperiod
BellamyandReeves1963

11thevirusinfectionandtransmissionratesof
fieldpopulationsReevesetal1961

Icouldgoonexpandingandextendingthislistfor
therestofthemorningHoweversufficetostatethat
eachofthesestudiesandpiecesofinformationhave
eitherincreasedourabilitytocontrolCtarsalisor
haveclarifiedourunderstandingofitsrelationshipto

Virus

WEE Mosquitoesvertebrates
SLE Mosquitoesvertebrates

Coloradotick Ticksrodents

Bluetongue Sheep

RioBravo
Modoc

Powassan

California

Buttonwillow

Trivittatus

CacheValley
Turlock

Park

KernCanyon Bats

TABLE1ArbovirusesknowntobeorprobablyinCaliforniaasofJanuary1964

Isolatedfrom

Bats

Peromyscusmouse
Ticksman

Mosquitoes

RabbitsCulicoides

Mosquitoes

Mosquitoes

Mosquitoesbirds

Mosquitoesbirds

Serologic
evidence

only

InCalif

Associated
human
disease

somewhere

Yes

Yes

Yes

No Culicoides

No

No

Yes

Yes Ctarsalis
Amelanimon

No

No

InCalif No

No

No

thetransmissionofhumanpathogensItismybelief
thatwehavestillonlyscratchedthesurfaceoflearn
inghowtobestandmosteconomicallycontrolthis
mosquitoanditismyhopethattheresearchwill
continueunabatedandthatthemosquitoandasso
ciateddiseaseswillcontinuetobeabated

Withreferencetoourunderstandingoftheepide
miologyofWEEandSLEourpresentknowledgeis
sufficienttoallowustoeffectivelypreventepidemics
HoweverresearchmustcontinueontheSixtyfour
dollarquestionsofthebasicreservoirsandmethods
bywhichthesevirusesoverwinterProgressinthis
areahasbeenslowanddifficultTodaywecanreport
thatbyanintensivesearchthesevirusescanbefound
inCtarsalisReevesetal1958andinwildbirds
orrodentsReevesunpublisheddatainthewinter
periodHoweverwestillareuncertainiftheseisola
tionsrepresentalowlevelofcontinuoustransmission
oralongtermpersistenceofthevirusesinindividual
vectorsandhosts

Theprecedinghasbeenathumbnailsketchofwhat
wehavebelievedwereourprimaryconcernswith
arbovirusesinCaliforniaIwouldnowliketoturnto
somevirusesandproblemsthatIbelievewillbenew
toyouandperhapsofconsiderableconcerninthe
future

Vectorin
California

Ctarsalis

Ctarsalis

Dandersoni

Unknown
Unknown

Unknown

Culicoides
Mosquito

Cinornata

Ctarsalis

Ctarsalis
otherCulex

Ctarsalis

No Unknown

Reference

Reeves Hammon1962a
Reeves Hammon1962a

Eklundetal1955
Eklundetal1961
Johnson1960a

McGowan McKercher1954
McGowanetal1958

Johnson1980a1960b
Johnson1960a1980b
Thomasetal1980
McLeanetal1981
Reevesunpublisheddata

Hammon Reeves1952

Reevesunpublisheddata

Reevesunpublisheddata

Reevesunpublisheddata
Lennetteetal1957

JohnsonHN
personalcommunication

JohnsonHN
personalcommunication
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NEWFRONTIERSINTHEARBOVIRUSFIELD

Therehasbeenarapidexpansionofinterestinand
researchonarbovirusesinmanypartsoftheworldin
thepast10yearsWHO1961 Ifyoudonotcom
monlyreadawiderangeofscientificjournalsitmay
shockyoutolearnthattherearenowover150viruses
thatarebelievedtobetransmittedbyarthropods
Mostofthesearenewlydiscoveredvirusesyeta
numberhavealreadybeenassociatedwithlargeepi
demicsinAfricaAsiaandLatinAmericaWHO
1961 Howevertimelimitationsprecludemy
developingthisinternationalpictureandIwantto
devotetheremainingtimetobringingyouuptodate
onthevirusesweknowoccurinCaliforniaornearby
westernstatesInthepasttenyearsnewresearch
technologyhasbeguntobedirectedtowardsasearch
foradditionalarbovirusesinCaliforniaandwehave

openedaPandorasBox InCaliforniathereareat
least14distinctvirusesthatmaybetransmittedby
bloodsuckingarthropodsandthesearchhasonly
begunOurknowledgeofthenaturalhistoryandpos
siblepublichealthorveterinaryimportanceofmostof
theseagentsisverylimitedIwillbrieflyintroduce
youtoeachofthe12virusesotherthanWEEand
SLEtoacquaintyouwiththeirnamesandtoindicate
ourneedforafutureinterestinthemTable1

TwowellknownagentsoccurcommonlyinCalifor
niayetwetendtoforgetaboutthemortoremember
theyaretransmittedbyarthropodsTheseareColo
radotickfeverEklundetal1955Eklundetal1961
andbluetongueofsheepMcGowanandMcKercher
1954

Fortunatelytherehasbeenaresurgenceofinterest
inColoradotickfeverattheStateHealthDepartment
andDrHNJohnson1960andpersonalcommuni
cationandothermembersofthestaffhavegone
farindefiningtheareasofNorthernCaliforniawhere
thevirusoccursandthebasicreservoiringmechanisms
inrodentsandticksThenumberofhumancases
occurringeachyearisstillpoorlydefined

BluetongueviruswhichistransmittedbyCulicoides
gnatscreatedaconsiderableveterinaryproblemwhen
itappearedinsheepinwesternUnitedStatesMc
GowanandMcKercher1954 Itpreviouslywas
largelyrestrictedtoAfricaFortunatelyarelatively
effectivevaccinewasdeveloped McGowanetal
1956andthisvirusposednopublichealthproblem
socontrolagainstthevectorswasnotnecessary

FormanyyearswethoughtSLEviruswastheonly
socalledGroupBvirusinCaliforniaOthermosquito
bornevirusesinthisgroupsuchasyellowfeverthe
denguesJapaneseBencephalitisandthetickborne
RussianspringsummerencephalitisRSSEviruses
didnotoccurhereHoweverwenowknowthatwe
haveatleastthreeGroupBvirusesinadditiontoSLE
inCalifornia

RioBravoviruswasfirstisolatedfromthesalivary
glandsofbatscollectedinKernCounty Johnson
1960a1960bThisvirusisascientificanomalyasit
wouldappearthatavirussuchasSLEvirushasbe
comeadaptedtothebatasahostandhasnow
changeditscharacteristicsandcanbetransmitted
directlyfrombattobatThereisnoevidencethatit
requiresamosquitoorotherarthropodasavector

andatthisstagewedonotknowifthisviruscom
monlyinfectsotheranimals

AnotherGroupBvirusModocvirus Johnson
1960a1960b wasisolatedfromthebreasttissueof
awhitefootedmousePeromyscusmaniculatusin
ModocCountybyDrHNJohnsonAgainweknow
verylittleaboutthisvirusatthistimeThereisevi
dencethatitalsooccursinrodentsinKernCounty
butweknownothingaboutitsmodeoftransmission
orpossibletransmissiontomanordomesticanimals

ThefinalGroupBvirustobementionedisPowassan
virusMcLeanetal1961Thisviruswasoriginally
isolatedfromthebrainofachildthatdiedofenceph
alitisinnortheasternCanadaConsiderableexcitement
ensuedwhenthisviruswasfoundtobecloselyrelated
totheRSSEtickborneviruscomplexThiscomplexof
virusesposesamajorpublichealthandveterinary
probleminmanyareasofRussiaAsiaandEurope
WHO1961andnovirusinthisgroupwasknown

fromNorthAmericaStudiesinCanada McLeanet
al1961andColorado Thomasetal1960have
revealedthatthisvirusiswidespreadgeographically
andiscarriedbyticksWenowhavefairlyconvincing
serologicevidencethatthisagentisinrodentsand
rabbitsinKernCountyReevesunpublisheddata
althoughthevirushasnotbeenisolatednorhave
humancasesbeenrecognizedinCalifornia

CaliforniaviruswasoriginallyisolatedfromC
tarsalisandAedesmelanimoninKernCountyand
associatedwiththreehumanencephalitiscasesHam
monandReeves1952Themostrecentisolationof
thisviruswasin1944andinrecentyearstherehasnt
beenmuchinterestinitHoweverrecentsurveysin
KernCountyrevealthataround40ofthepeople
andanumberofsmallrodentsandrabbitshavebeen
infectedReevesunpublisheddataInadditionthis
virusorcloselyrelatedoneshavebeenfoundover
wideareasoftheUnitedStatesanditmayyetprove
tobeofsomepublichealthsignificanceWehave
madefourisolationsofanewvirusfromrabbitbloods
collectedinKernCountyitisslightlyrelatedtoCali
forniavirusbutdistinctandiscalledButtonwillow
virusReevesunpublisheddataItspossibleimpor
tanceisunknownasofnowbutitalsohasbeen
isolatedfromCulicoidesgnatsStillanothervirusin
thiscomplexwasisolatedfromCulisetainornatain
KernCountyReevesunpublisheddataThisvirus
appearstobeTrivittatusviruswhichwasoriginally
isolatedinMontana

AvirusrelatedtoCacheValleyvirus Holdenand
Hess1959hasnowbeenisolatedfromCtarsalisin
KernCounty ReevesunpublisheddataThisvirus
wasfirstrecognizedinUtahandnowisknowntobe
widelydistributedintheUnitedStatesSomepeople
inKernCountyhaveantibodiesindicatingprevious
infection

Turlockvirus Lennetteetal1957hasnotbeen
mentionedtothisaudiencesince1955whenDrEH
LennettefirstannounceditsisolationfromCtarsalis
ThisvirusisaprimecandidateforfurtherstudyIt
hasbeenisolatedmanytimesfromCtarsalisand
occasionallyfromotherCulexorbirdsinwidelysep
aratedareasofCaliforniaandpotentiallyshouldbe
transmittedtomananddomesticanimalsasfrequently
asWEEorSLEvirusesAtthistimeweknowalmost



nothingaboutthisvirusotherthanitsidentityand
associationwithCtarsalis

TheotherarbovirusesfromCaliforniathatIcould
mentionareHartParkHNJohnsonpersonalcom
municationCasals1961isolatedfromCtarsalis
KernCanyonHNJohnsonpersonalcommunica
tionisolatedfrombats andaconsiderablenumber

ofothervirusesisolatedfromarthropodsoranimals
andstockpiledatourlaboratoryandtheViraland
RickettsialDiseaseLaboratoryoftheStateHealth
Departmentthatareawaitingtheirturnforidentifica
tionandfurtherstudy
Ihopeyoufoundthisquickreviewoftherangeof

possiblediseaseagentsthatmaybetransmittedby
mosquitoesorotherbloodsuckingarthropodsinCali
forniaasworrisomeandchallengingasIhaveI
haventmentionedmanysimilarnewagentsfromother
areasoftheUnitedStatesThereisagreatdealof
researchtobedonebeforewecanspeakintelligently
ofthebiologiccyclesofthesevirusesordefinetheir
publichealthandveterinaryimportance

Theprincipalchallengetomosquitoabatementdis
trictsisstilltocontrolCtarsaliseffectivelyandpre
ventepidemicsorevensporadiccasesofWEEand
SLEinmanandhorseThisstateandeverymosquito
controlagencyinitcanbeproudofthecurrentrecord
inthistaskIforeseethatinthefuturewewillfind
someofthemyriadofotherarbovirusesareofsuffi
cientpublichealthimportancethatwemayhaveto
developequallyintensivecontrolprogramsforother
mosquitoesgnatsorectoparasitesthatweconsider
todayareofnoimportanceorareonlypests
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CALIFORNIACHIRONOMID

ECBAY
DepartmentofBiologicalControl
UniversityofCaliforniaRiverside

In1959theLosAngelesCountyFloodControlDis
trictbesiegedbyanessentiallyharmlessnonaggressive
insectsoughtinformationthroughoutthecountryon
waystocombatitThedistrictwasinfactfearfulfor
itscontinuedspreadinggroundoperationsintheWhit
tierNarrowsDespitethevitalaspectsofspreading
groundoperationsinwatershortsouthernCalifornia
localresidentswerenotpreparedtotoleratethewater
spreadingbasinsasinsectbreedingsources

InJuneof1961anelderlymanstoodupataciti
zensprotestmeetinginOceansideCaliforniaand
shakingalmostonthevergeofapoplexyreada
lengthypetitiononbehalfofmorethan100similarly
iratepeopledemandingthatthesesameinsectsberid
fromBuenaVistaLagoon

AyearlateranotherorganizationtheLosAngeles
CountySanitationDistrictssimilarlydisturbedre
questedthatamidgestudybemadeatitsLancaster
sewageoxidationpondsThisstudyresultedin120
acresofoxidationpondsbeingremovedfromsummer
operationinthemiddleoftheMojaveDesert

In1963acompletelyenclosedsubterraneanmunici
palreservoirinBeverlyHillswasdrainedandidledfor
nearlyfourweeksbecauseofbrightredwormsfound
swimmingaboutinthesettlingflasksofanearbyXray
processingplant

Theinsectsbotheringallofthesepartieswerechir
onomidmidgesAveryexcellentdiscussionofchirono
midmidgesasanuisanceisthatbyMrGailGrodhaus

1963whichappearedlastyearasatwopartseriesin
CaliforniaVectorViewsAnotherworthwhilediscus
sionisthatbyWlutseletal1963

ThemidgeproblemswhichIhavementionedhere
inthewayofintroductionareamongthemoreinterest
ingofseveralwhichDrLDAndersonProfessorof
EntomologyUniversityofCaliforniaRiversideand
Ihavestudiedsince1960Thesestudieshavebeen
supportedbyseveralorganizationsincludingtheLos
AngelesCountyFloodControlDistricttheLosAn
gelesCountySanitationDistrictsandcurrentlythe
NationalInstitutesofHealth

ThismorningIsimplyintendtoreviewthemore
significantmidgeproblemsonwhichwehaveworked
andbringyouuptodateontheirpresentstatus

ThefirstproblemthatattheLosAngelesCounty
FloodControlDistrictspreadinggroundsfirstbecame
aseriousconcernduringthelatespringandsummerof
1958Theprecedingwinter195758rainfallhad
been167oftheannualnormandspreadingbasins
werekeptfilledtocapacityAsthewaterwarmedto
springtemperatureschironomidmidgesofthespecies
ChironomuscalifornicusJohannsenandCattenuates
WalkeremergedinmassThesemidgesoverwhelmed
surroundingresidentialareasandinfiltratedlocalpaint
andplasticsindustrieswheretheycontaminatedthese
industriesproducts

Theproblemrecurredatthespreadinggrounds
thefollowingyear1959whenanimmenseemer

gencetookplaceduringamidwinterwarmspellnear
theholidays

TheUniversityofCaliforniawasgivenagrantby
theLosAngelesCountyFloodControlDistrictto
studytheproblembeginninginthefallof1959Soon
thereafteritwasestablishedthattherotationalwetting
anddryingofbatteriesofbasinspreventedmidges
fromcompletingtheirdevelopmentandemerging

Testswithanumberofinsecticidesshowedthat
mostchemicaltreatmentswereextremelyshortlived
andthatmidgereinfestationswhichfollowedwere
usuallymoreseverethanbeforetreatmentParathion
highreleasegranuleswerefoundtobethemosteffec
tiveandacceptabletreatmentinsmallareasoftempo
rarywaterThesetreatmentswereeffectivebetween
01and10poundsofactualmaterialperacredepend
ingonthehabitatwhereused

Wherelargemoreorlesspermanentbodiesofwater
wereconcerneditwasfoundthatcarpCyprinus
carpiowereveryusefulinmidgecontrolCarppopu
lationsof150poundsperacreandhigherwereshown
tobeextremelyeffectiveinsuppressingmidgepopula
tionsandalsofilamentousalgae

Anequallyimportantdiscoveryhoweverwasthat
afterinitialoutbreaksmidgepopulationsusuallyre
mainedequallylowwithorwithoutcarp

Exceptforafewlocalizedmidgedisturbancesthere
hasbeennosignificantproblemwithmidgesinthe
vicinityoftheWhittierNarrowsspreadinggrounds
since1960During1963onlytwosmallscale less
thanfouracresprecautionarytreatmentswereap
pliedwithparathiongranules

Notallchironomidproblemsstemfromneworinter
mittentwatersituationsAcaseincontraryisthe
OceansideproblemBuenaVistaLagoonfromadis
tanceistrulyapicturesquelagoonSituatedbetween
thetownsofOceansideandCarlsbadashortdistance
fromtheoceanthislagoonishighlyregardedbymany
arearesidentsasawildfowlrefugeHoweverother
residentswhooccupythelovelypatioedhomeswhich
crownthesurroundingslopesofthelagoonregardit
lessaffectionatelyThesepersonsarelessbirdwatchers
thanmidgewatchersandduringthesummerof1961
muchtotheirdistresstheywatchedmidgesascend
fromthelagoonasmanyas600persquarefootof
watersurfaceperdayPatiosbecameuselessandfes
toonsofmidgeladenspiderwebswereeverywhere

Atthewatersedgethelagoonisanythingbutpic
turesqueThewaterisextremelyshallowpeagreenin
colorandconcealsabottomofstickyblackmudwhich
istheconsistencyofpuddingInthisbottomooze
midgelarvaeofthegenusTanypusandChironomus
stigmaterusSaynumberedfrom3000to30000per
squarefootduringthesummerof1961Contributing
tothenourishmentoftheselarvaewasthecombined
inflowofnearlyonemilliongallonsofsewageeffluent
perdayfromthetownsofVistaandCarlsbad

IncooperationwithMrHarveyIMagyofthe
StateBureauofVectorControlandMrRichardA
MackieoftheSanDiegoHealthDepartmentafield
trialofmalathiononureaprillswasmadeatonepound
peracreTheresultswerecompletelynegative

PermissionwasrequestedoftheStateDepartment
ofFishandGametostockthelagoonwithcarporat



leasttotesttheavailabilityofthesefishtocontrol
midgesinthistypeofenvironmentbutthispermission
wasdenied

AdditionalworkhasnotbeenconductedatBuena
VistaLagoonbuttheproblemthereseemsatleast
temporarilytohavesubsidedContinuedcontactwith
MrJohnSlaterCarlsbadCityManagerkeepsus
abreastofthesituationthereMidgecomplaintswere
reportedtobeconsiderablylessin1962thantheywere
in1961In1963therewereagainafewcomplaints
butnothingtocomparewith1961Itmaybesignificant
that1961followedanatypicallywarmdrywinterand
thatthesummerof1962followedaverycoolwet
winterThewinterof1962wasagainfairlydryWarm
drywinterscouldconceivablyencouragealgaegrowth
andearlymidgebreedingactivity

TheSanteewaterreclamationplantnearSanDiego
hashadasimilarbutlesserexperiencewithmidges
breedinginitsoxidationpondsTheSanteeplantfor
reasonswhicharenotwellunderstoodhashadno
seriousmidgecomplaintssince1961Acontributing
factorhereisthatin1961theSanteepondswererela
tivelynewandhavesincehadanopportunitytobe
tomeestablished

AtOntariohowevermuchthesamesituationhas
OccurredwithoutbenefitofnewpondsTheoxidation
pondsatOntariowhichornamentabeautifulgolf
courseproducedlargenumbersofChironomusfulvi
pitusRempelandTanypusspeciesduringthelatesum
merof1961butnotsinceMeanwhilelarvalpopula
tionspersistat3000to5000persquarefootConse
quentlythesitehasbeenanexcellentoneatwhichto
screenlarvicides

During1960and1961TanypusspeciesandCstilt
materusscourgedtheenvironsofthePalmSprings

sewagedisposalplantPermissionwasobtainedfrom
theStateDepartmentofFishandGameandcarpwere
stockedin5acresofoxidationpondsearlyin1961
ThesecarphavethrivedandmidgesatPalmSprings
arenolongeraproblemItisnotknownwhatthepres
entcarppopulationisinthePalmSpringsoxidation
pondsbutitiscertainthattheyhavepropagatedThe
fisharesportfishedbyplantemployeesandalsotheir
feedingdepressionsarereadilyvisiblefromthebanks
oftheponds

TheLancastermidgeproblemunlikethatatother
sewageeffluentsitesmentionedhasbeenanannually
recurrentproblemuntilthispastseasonAsatmost
sewageoxidationpondsstudiedthepredominant
midgespeciesatLancasterareTanypusspeciesandC
stigmaterus

TheproblematLancasterdevelopedwhen240acres
ofdesertnearthejunctionofUSHighway6and
CaliforniaHighway138weredikedandfloodedwith
treatedsewagewaterSincethesewaterimpoundments
wereseveralmilesfromthenearestpopulatedarea
midgecomplaintscamenotfrompropertyownersbut
frompassingmotoristsMidgesswarmingoverthe
highwaysobscuredthewindshieldsofpassingvehicles
therebycausinghazardousdrivingconditions

ThroughanagreementwiththeLosAngelesCounty
SanitationDistrictstheUniversityofCaliforniaduring
thesummerof1962conductedasurveyoftheeight

30acreLancasteroxidationpondsTheresultsofthis
surveyshowedthat90ofthemidgeproductionwas
comingfromthefourterminaloxidationpondsnearest
USHighway6orfrom50ofthetotalpondarea
Thusitwasrecommendedandaccomplishedthatby
Juneof1963thesefourpondsweredrainedandleft
dryfortheremainderofthesummerThemidgecom
plaintsfrommotoriststhereafterceased

DuringtheLancasterstudiescarpwerestudiedin
pensinthesecondfromlastoxidationpondbutthey
failedtosurviveformorethanninedaysAlowdis
solvedoxygencontentlessthan1ppmduringthe
earlymorninghourstogetherwithhighalkalinitypH
95 isbelievedtohavecausedthesecarptodie

AttheLaCienegareservoirinBeverlyHillswater
contaminationbyChironomuslarvaehasbeenaspor
adicallyrecurrentproblemformanyyearsThetreat
mentinthepasthadbeentofumigatethereservoir
chamberwithburningsulfurHoweverthistreatment
hashadaverydestructiveeffectontheconcretein
teriorofthereservoirandhasexposedthesteelrein
forcementinmanyplacesWithinthepastfewyears
aconsultingengineeringfirmhassupervisedsealing
thereservoirtomakeitinsectproofDespitethiseffort
duringthespringof1963midgelarvaewithinthe
reservoiragainbecameaproblemThistimethe
reservoirwascompletelydrainedandresidualpuddles
ofwaterweretreatedwithconcentratedhightest
calciumhypochlorite

Althoughthedesignoftheplantanditswatersource
werecarefullydiscussedwiththeplantsuperintendent
andconsultingengineerthesourceoflarvalcontami
nationwasnotdiscovered

Whennolivingmidgelarvaecouldbefounditwas
recommendedthatthereservoirbefilledandthatafine
screenboxtrapbeinsertedinplaceofoneofthecon
creteaccessplugsinonesideofthereservoirThiswas
doneandnoadultmidgeswerecapturedYetlarvae
stillappearedfromatapleadingawayfromthebottom
oftherapidsandfilterstothereservoirFinallyit
turnedoutthatwaterusedtobackflushthefilterswas
storedinalargeuncoveredtankatanelevatedpoint
withinthemainbuildingoftheplantItwasreported
thatnomidgeswereeverobservedaroundthistank
butthatafteritwascoveredbyafinescreenatthe
suggestionofaplantemployeelarvaewerenolonger
recoveredeitherfrombeneaththefilterorfromthe
reservoirNooneiswillingtoinsistthatthiswasa
causeandeffectresultbutatleasttheproblemnow
seemstobesolved

Suchisthestatusofthemoreimportantmidgeprob
lemsinsouthernCaliforniaSomeoftheseproblems
wefeelarewellundercontrolbyourrecommendations
andothersweknowarequietonlybyawhimofnature
Theseweexpecttoencounteranewatsomefuture
dateMeanwhilethroughthecooperationoftheCali
forniaStateBureauofVectorControlvariousmosquito
abatementdistrictsandotherorganizationsweare
constantlylearningofnewmidgeproblemsAtthe
sametimethroughcontrolledexperimentalfacilities
atRiversideweareseekingabetterunderstandingof
variousconditionswhichfavormidgeoutbreaksand
waystopreventthem
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PRESIDENTIALMESSAGE

JDWuassPresident
CaliforniaMosquitoControlAssociation

MembersandguestsoftheCaliforniaMosquito
ControlAssociationladiesandgentlemenWeare
abouttowrapupour32ndAnnualConferenceThese
conferenceshavecontinuedtobethehighlightofeach
yearsactivitiesofourAssociation

Throughtheyearssinceitsformationwehaveseen
manychangesastheCaliforniaMosquitoControlAs
sociationhasattemptedtokeeppacewithourexpand
ingeconomyandtheextensiveagriculturalandindus
trialdevelopmentthathascharacterizedCaliforniaOn
December161930representativesof14mosquito
abatementdistrictsandotherinterestedagenciesre
spondingtoaninvitationissuedbythelateHaroldF
Graymetinformallytodiscussmutualmosquitocon
trolproblemsBecauseofacleardesiretocontinue
thesemeetingsthisgroupmetagainthefollowing
yearatwhichtimeofficerswereelectedThiswasthe
beginningofwhatisnowknownastheCaliforniaMos
quitoControlAssociationExceptfortwoyearsduring
WorldWarIIthisAssociationhasmetannually

Atthepresenttimewehave46corporatemembers
outofatotalof54districtsandhealthdepartmentsin
thestateengagedinmosquitocontrolactivitiesI
wouldliketoseealloftheseagenciesbecomemem
bersofourAssociationAbout70ofthepresent
corporatememberagenciesareparticipatinginthe
Associationbywayoftheirrepresentativesservingas
officerscommitteemembersandarearepresentatives
PersonneloftheStateDepartmentofPublicHealth
BureauofVectorControlaswellastheUniversityof
Californiaarealsoactiveservingastechnicalconsul
tantsandsupplyingourmembershipwithvaluablere
searchinformationonmosquitobiologyandbehavior
epidemiologyofmosquitobomediseasesinsecticides
andothercurrentproblemswhichaffectallofusI
wouldliketoseemoreofthecorporatememberagen
ciesthatarenotactiveatthepresenttimeparticipate
insomewayintheactivitiesofourAssociation

Ifyouexaminethepastrecordofourorganization
youwillfindthatformanyyearsthereweresixor
sevenBoardofDirectorsmeetingseachyearDuring
thepastfewyearshowevertherehasbeenarealeffort
tokeepthesemeetingsataminimumatthesametime
beingalertandresponsivetoourmanyproblemsand
administrativeresponsibilitiesMeetingsofourcom
mitteeswhichhavebecomemoreandmoreactiveand
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productivehavebeenscheduledasoftenaspossible
tocoincidewithBoardmeetingsItismyhopethat
thispolicywillbecontinued
Ithinkitisimportantfromtimetotimetoconsider

thefutureofthisAssociationIpersonallybelievethat
theAssociationisgoingtobeplayinganincreasingly
importantroleandthatitwillbelookedtobyour
StateLegislatureaswellasotherswhoareconcerned
aboutmosquitocontrolasaprimarysourceofinfor
mationinthisfieldWemustbepreparedandwilling
tosupplythisinformationIbelievethatallofthe
mosquitocontrolagenciesintheStatestandtogether
toservethebestinterestsofthepublicThiswas
proventhispastyearwhenanattemptwasmadeto
passlegislationwhichcouldweakenthestructureof
manyabatementdistrictsItwasgratifyingtoseeall
ofthedistrictsincludingthosenotintheAssociation
worktogethertodefeatthisillconceivedbill

Itismyhopethatduring1964wecanmakesignifi
cantprogressTheBoardofDirectorsmusttakethe
initiativetoseethattheUniversityandtheBureauof
VectorControlarefullyawareoftheresearchneeds
oflocalmosquitoabatementagenciesinCaliforniaand
thatthemostcriticalproblemsaregivenhighestpri
ority

Nowletuslookatsomeofourproblems

PesticidesWemustbepreparedtocounterinan
informedandpositivemannerthosewhowouldrestrict
theuseofpesticidestosuchanextentthatwewould
beunabletoconducteffectivemosquitocontrolpro
gramsWemustbecertainthattheLegislatureand
otherofficialagenciesconcernedwithpesticideuse
understandourproblemandrealizethatweareusing
pesticideswithscientificprecisionobservingevery
possibleprecautiontoassurethesafetyofmando
mesticanimalsandwildlife

Justafewweeksbacktherewasahearingbeforea
Legislativeinterimcommitteeontheuseofpesticides
inCaliforniaAfterreadingthereportofthishearing
andthetestimonypresentedIamconvincedthatwe
shouldconsiderourselvesveryfortunatethatwehave
meninourAssociationwhocanprepareareportthat
presentsthepositionofourcollectiveprograminan
enlightenedandconstructivemanner

ResearchIhavebeenconvincedforsometimethat
weshouldhaveamuchmoreextensiveresearchpro
gramthanwehavehadinrecentyearsDuringthe
pasttwoyearstheresearchprogramhasbeenintensi
fiedconsiderablyTheUniversityofCaliforniaandthe
BureauofVectorControlaredoingaveryeffectivejob
ofcoordinatingtheirresearchprogramsIhopethat
thesetwogroupswillcontinuetoincreasetheirre
searchactivitiesthattheywillworkascloselyaspos
siblewiththisAssociationandthattheywillconcen
tratetheireffortsonourmostseriousproblemsona
prioritybasis

Duringthispastseasonitwasverygratifyingtome
toobservesomeoftheworkthatisbeingundertaken
inthefieldaswellasinthevariouslaboratoriesnot
onlybytheresearchpeoplefromtheUniversitythe
BureauofVectorControlandtheDepartmentofFish
andGamebutalsobycertainofthebetterequipped
mosquitoabatementdistrictsEachyearduringour



conferenceweareincludingpapers onflies
tsandotherinsectswhichareapttobeofdirect

ncerntomanyofusinthefuture

FiscalconsiderationsDuringthepastfewyears we

havecometotherealizationthat wehavereacheda
imitinspendingunlessnewsourcesof revenueare

assuredTherearethoseamong uswhoseetheadvan
esinhavingafulltimesecretaryWehavedis
sedwaysandmeansofchangingthemethodof

cingourAssociationVariouspossibilitiesforcur
presentexpenseshavealsobeenconsideredIt

culttoseewhereexistingexpensescanbe re

cdtoanygreatextentWhen welookatotherpro
sionalortradeassociationswefindtheyaresend
gmuchmoretodaythantheyweretenorfifteen
garsagoIbelievethatthisAssociationmustbe pre
redtomakeagreaterfinancialinvestmentif we

wanttocontinuetogivetheserviceswehavebeen
divinginthepastUnderpresentcircumstanceshow
everitisessentialthatcommitteesoftheAssociation
eptheirexpendituresataminimumthisyearIhope
atadditionalmeansofsupportfortheAssociation
nbefoundinthefuture

embership thepresenttimethereisadesire
thepartofmanyofourcorporatemembersto

changethebylawssothatanyoneinterestedinvector
controlcouldbecomeanactivememberoftheAsso
ciationTheBylawsCommitteehasbeenstudyingthis
andotherrelatedproposalsandhasmaderecommen
dationstotheBoardofDirectorsIdonotknowatthis
pointwhethertherewillbechangesinthestructureof
membershipornotInmanywaysitwouldgivethe
Associationaddedprestigeassureamuchlargermem
bershipandpossiblycreatemoreinterestinthisor

anizationThosewhoareopposedtoanychangefeel
atweareanassociationofmosquito abatement dis

ictsandshouldkeepitassuchtheyalsofeelthat we

ouldlosemuchofthefinancialsupportwepresently
joyifweweretomakethesechangesI amcertain

batnohastydecisionswillbemadeinthisregardand
a confidentthatanyfuturechangeswillbemadein
democraticwayandintheinterestofprogresswithin
eAssociation

Dontoverlookthefactthatyouhaveelectedrepre
sentativestotheBoardofDirectorsfrom yourrespec

tiveareasIhopethatyouwillbothinfluenceandsup
portthedecisionsthatthesepeoplemakeYoumaybe
assuredthattheBoardofDirectorswillcarefullyeval
uatethewisdomofpastdecisionsinplanningforthe
futureofyourorganizationWithinanorganization
suchasourstheremustbemutualtrustItisimpor
tantthatwelistentoallwhodesiretobeheard
Healthydifferencesofopinionandintelligentdebate
willleadtodecisionswhichareunderstandableand
genuinelyintheinterestofourAssociation

InclosingIshouldjustliketosaythatithasbeen
apleasuretohavebeenamemberofthisorganization
for17yearsIacceptthisopportunityto serveyouas
PresidentoftheCaliforniaMosquitoControlAssocia
tionduring1964andinbehalfofyourBoardofDi
rectorsIaskforthehelpofeachofyouinmaking
thisayearofprogress

FinallyIwouldliketoextendthankstoallwhose
effortshavegonetomakethisConferencesuchasue
cesstoBillRusconiandhistechnicalconsultantDick
PetersandallofthemembersoftheProgramCom
mitteetoMrGallagherLesBrumbaughMarvin
KramerandotherswhoworkedontheLocalArrange
mentsCommitteetothetrusteesoftheSacramento
CountyYoloCountyMosquitoAbatementDistrictto
MrGeisreiterwhoinadditiontobeingatrusteeis
ManageroftheSacramentoConventionBureauto
GeorgeUmbergerwhohasprovedtobeawonderful
hostandtotheStateHealthDepartmentandthe
UniversityofCaliforniaforassistinginmanyways
Iwouldalsoliketothankallofthesustainingmembers
whohaveattendedtheConferenceandgiventheir
generoussupportAsalwayswearehonoredbythe
attendanceandactiveparticipationofourcolleagues
fromotherstateswhohavemadethetriptoCalifornia
forthisConferenceWeshalllookforwardtoseeingall
ofyouatournextconferenceinRiversidein1965

The32ndAnnualConferenceoftheCaliforniaMos
quitoControlAssociationisnowdeclaredadjourned


