
PROCEEDINGS AND PAPERS

OFTHE

TwentyninthAnnualConferenceofthe

California Mosquito Control Association Inc

ANDTHE

EighteenthAnnualMeetingofthe

AmericanMosquitoControlAssociation
ATTHE

DISNEYLANDHOTEL

ANAHEIMCALIFORNIA

JANUARY31THROUGHFEBRUARY21961

Editedby CMCAPublicationsCommittee

CDONALDGRANT WDONALDMURRAYandCDONALDGRANTChairman

CALIFORNIAMOSQUITOCONTROLASSOCIATIONINC

1737WESTHOUSTONAVENUE

VISALIACALIFORNIA

PUBLISHEDSEPTEMBER151961

PRINTEDBYTHEFONTESABBEYPRESSOAKLANDCALIFORNIA



2 29THANNUALCONFERENCE CALIFORNIAMOSQUITOCONTROLASSOCIATION

InMemoriam

LEONLHALL

LeonwasthehighlyappreciatedManagerEntomologistoftheFresnoWestside

MosquitoAbatementDistrictatthetimeofhisdeaththispastyearHisclose

friendshipswithmanyofourmembersandhiscontributionsinactivitiesofthe

CaliforniaMosquitoControlAssociationarefeltasagreatlossbutwearefilled

withmanygratefulremembrancesoftheyearsthathewasamongus
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EULOGY

STANLEYBARRONFREEBORNPhD
BYHAROLDGRAY

Itshouldbeamatterofgreatsatisfactiontoallof
usthattheofficersofourtwoassociationswithoutany
promptingfromthewingshavevoluntarilydecided
todedicatethisjointmeetingtothememoryofthe
lateStanleyBarronFreebornPhDEmeritusChan
celloroftheUniversityofCaliforniaatDavisandan
HonorarymemberoftheCaliforniaMosquitoCon
trolAssociation

Itseemstohavebecomeanestablishedpractice
thatthesejointmeetingsoftheAmericanandCali
forniaassociationsshouldbededicatedtosomeoneof
ourmembersIn1949ifyourememberwepresented
totheUniversityofCaliforniaatBerkeleythebeau
tifulportraitofWilliamBHermswhichnowhangs
inAgricultureHallAgainin1955atLosAngelesyou
dedicatedthatmeetingtothisspeakerupontheocca
sionofhisformalretirementBillyHermsandIwere
fortunateinthatwecouldbepresentinpersontobe
sohonoredandyourkindnesstoeachofusIknow

DedicatedtoTheMemoryof

STANLEYBARRONFREEBORNPhD
1892 1960

wereamongthemostcherishedmomentsofourlives
SotooIamsureitwouldhavebeenwithStan

Freeborncouldhehavebeenwithusinpersontoday
forthehighestawardanymancanhaveistherespect
andesteemofthosewhoknowhimbesthisprofes
sionalcolleaguesandassociates

StanFreebornwasawonderfulpersonaswellas
adistinguishedscientistinhisfieldIshallnotattempt
torelatetoyouthedetailsofhiscareerabriefsketch
appearsinyourprogramHecametoCaliforniain
1914whenIfirstmethimSincethenwehavecol
laboratedonquiteafewprojectsHissincerityand
abilitysoonendearedhimtomeanditwasareal
pleasurewhenin1950hesucceededHermsasaTrus
teeoftheAlamedaCountyMosquitoAbatementDis
trictuntiladministrativedutiesintheUniversity
calledhimtoDavis

Hisformerstudentshiscolleaguesandhismany
friendswillmisshimHelefttousahighlyvalued
legacyinhisscientificworkincreativescholarship
inintegrityandinfriendship

MrChairmanmayIaskthatweallstandfora
momentofsilenceinmemoryofourfriendDrStan
leyBFreeborn
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FIRSTSESSION

GARDNERCMcFARLANDPresidentoftheCali
forniaMosquitoControlAssociationpresiding

ItiswithagreatdealofpleasurethatIcallthis17th
AnnualMeetingoftheAmericanMosquitoControlAs
sociationandthe29thAnnualConferenceoftheCali

forniaMosquitoControlAssociationtoorderWein
SouthernCaliforniaandtheCaliforniaMosquitoCon
trolAssociationwelcomeeachandeverydelegatevisi
torsmembersoftheirfamiliesandtheirfriendsItis
ourearnesthopethateveryonewillobtaininformation
ofvalueandthattheexchangeofideasandexperi
enceswillbenefiteachoneofusandtheagenciesand
organizationswerepresentAlsoascanbeseenfrom
theProgramthelightersideoftheConferenceiswell
coveredsowealsohopethatmanyofyouandyour
familieswillbeabletoavailyourselvesofthefun
sightseeingandpointsofinterestoffabulousOrange
CountyandSouthernCalifornia

Youwillnotethatashortpreliminarymeetingofthe
AMCAisscheduledsoatthistimeitgivesmemuch
pleasuretointroduceouresteemedandveryablePresi
dentoftheAmericanMosquitoControlAsociationDr
DanielJobbinswhoisassociatedwiththeNewJersey
AgriculturalExperimentStation

EditorsNoteAMCAPresidentJobbinsconducted
ashortbusinessmeetingfortheAMCAinwhichthe
nomineesselectedbytheAMCANominatingCommit
teewereannouncedbyTedRaleyAcallforother
nominationsfromthefloorwasmadeattheendofthe
meetingbutnoothernominationsweresubmitted

PresMcFarlandWehaveaslightchangeinthe
programandSupervisorCyFeatherlyoftheOrange
CountyBoardofSupervisorswillbescheduledfirst
towelcomeallofthedelegatesandvisitorsSuper
visorFeatherlywasChairmanoftheBoardin1960
sohewasimmediatepastChairmanoftheBoardof
SupervisorsandIknowthathisworkwashighlyac
claimedhereinOrangeCountyaswellasbythe
LeagueofCountySupervisors

AsyouknowOrangeCountyisoneofthefastest
growingcountiesintheUnitedStatesIbelievethe
populationhasdoubledinthepastfewyearsandit
promisestodoubleagaininjustaveryfewmore
yearsInspiteofalltheproblemsofsuchrapid
growththeyhavebeenabletodoaremarkablejob
duringthispastperiodWithoutfurtherintroduction
IwouldliketocallonSupervisorCyFeatherlyof
theOrangeCountyBoardofSupervisors

SupvFeatherlyThankyouverymuchPresident
McFarlandandPresidentJobbinsoftheAMCA

Anumberofweeksagoourownmosquitocontrol
organizationcontactedmeandjackKimballasked
meifIwouldcomeoutandwelcomethedelegates
tothisjointConferenceandIsaidthatIwouldbe
veryhappytodosoImentionedatthattimethat
bynowIwouldbeapastChairmanoftheBoard

TUESDAYJANUARY31900AM

butthatIwouldstillbegladtocomeoutanyway
soIfindmyselfontheprogram

Itisindeedaprivilegeofcoursetowelcomeall
ofyoutoOrangeCountyThisisnotthefirsttime
thatwehavehaddelegationsfromallovertheUnited
Statestovisitourfaircountynordowehopethatit
willbethelastCertainlyweliketohaveyouenjoy
themanythingsthatweenjoythethingsthatwefeel
aremoreorlesscommonplacetousherebutwhich
maybenoveltothevisitorsfromalloverthecountry
WeliketohavethemshareintheandIwilluse
thewordattributedtoJackKimballthefabulous
thingsthatwehaveinOrangeCounty

Wehaveendeavoredtoputonsomeweatherfor
youthatisalittledifferentfromthatwhichyouhave
beenenjoyingontheEastCoastandtheMiddleWest
Wehavebeenhavingsomeratherwarmweatherbut
weontheBoardofSupervisorsadoptedaresolution
thatwewoulddoourbesttohavetheweatherhere

thatyouwouldliketohaveduringyourstaysowe
shutofftherainandweshutoffthefrostandwe
haveniceweatherWehopethatthatmeetswith
yourapproval

Itissurprisingthatashorttimeinthepasttheplace
whereyouaresittingandthemanythingsthatyou
seeinfrontoutsideofthismarvelouslocationjusta
fewshortyearsagowasnothingbutorangegrovesor
vacantlandYetherewearein1961enjoyingthings
thatafewyearsagopeoplethoughtwerenothing
butafigmentofsomeonesimaginationandcouldnt
happenhereButithashappenedandwillcontinue
tohappenYouwillnoticealloftheworkthatis
goingoninfrontofthehotelherewhereamonorail
systemisgoingtogointoeffectandwillbeinopera
tionbeforetoolongWehopethatyouwillavail
yourselveswhileyouareherewithyourfamiliesto
visittheKnottsBerryFarmThereissomethingelse
thathasgrownupasanimaginativethingonthepart
ofWalterKnottbutithasgrownintosomethingthat
isknownnotonlythroughouttheUnitedStatesbutis
knownthroughouttheworld

WehaveotherattractionsthatIknowwillmeet

withyourapprovalWehaveindevelopmentandcom
ingintobeingtheNewportDuneswhichisamarina
typeamusementcenteratNewportBeachalthough
itmayhesomewhatthewrongtimeofyeartoenjoy
itManyotherthingsareinthemakingIthasbeen
saidthatweareperhapsthefastestgrowingcounty
intheUnitedStatesandIthinkthatthatprobably
istrueIsometimeswishbeingamemberofthe
BoardofSupervisorsthatitdidntgrowquiteso
fastbecauseyoucanimaginetheproblemsthatit
putsbeforeusatourmeetingsIamgoingtoaskto
beexcusedassoonasIamthroughheresothatI
cangetbacktotheofficesincethisisourregular
meetingday
IhardlyknowhowtoexpresstheBoardofSuper
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visorscomplimentstoyouinchoosingthisplacefor
yourannualconventionSufficetosaythatweare
extremelyhappytliatyousawfittocomehereWe
hopethatyouwillenjoyitsomuchthatyouwillwant
tocomebackIamremindedalittlebitofanannual

conventionofourownsupervisorsinCaliforniathat
happenedinNovernebrofthispastyearoveratPalm
SpringsOfcoursewewerequiteanxiousinOrange
Countytotryandgetourconventionherein62and
wewerecompetingwithLosAngelesSanDiegoand
LongBeachTheywereovertherewithalloftheir
bannersandstreamersandeverythingmakingapitch
toallofthedelegatestovotefortheirlocationwhen
thetimecametovoteattheirAssociationmeeting
WewerenotexactlyasleepattheswitchIcanassure
youofthatThedaywegottherewehadalotof
MickeyMousecapsandalotofbuttonsherethat
flickeredalittlebitandgavedifferentideasItseemed
thateverydelegateovertherewantedsomeofthese
MickeyMousecapsandsomeofthesebuttonsso
thatweproceededtogetridofallthatwehadand
sentbackformoreAsurprisingthingoccurredwhen
thetimecameforchoosingalocationandlettingthe
delegateschoosewheretheywanttogoItwasabout
fouroclockonaThursdaythatthemattercamebe
foreouraugustgroupgatheredtheretomakeade
cision

ThenightbeforeIhadspokentoJohnRogersthe
ChairmanoftheBoardinchargeofthisIsaidJohn
wewouldliketohaveyoucometoOrangeCountyin
62AndhesaidWhythatswherewearegoing
SowhenPresidentBradburycametothatpartofthe
meetingwhereheannouncedthatwewouldhavethe
fellowsgetupandmakeapitchfortheconvention
for62JohnRogersgotupandsaidImovethatwe
gotoOrangeCountyandDisneylandSomebody
secondeditandtheycouldnteventakeavoteonit
EverybodygotupandholleredWeregoingtoDis
neylandAndthatwasitTherestofthefellows
didntevengetachancetovoteItwasreallyavery
remarkablething1haveneverbeforeseensucha
thinghappeninallmyyearsofgoingtoconventions

LadiesandgentlemenIwilltakenomoreofyour
valuabletimeIamextremelygladthatyouarehere
Ihopethatthingswillpanoutthewaythatyouwant
themtoandIhopethatyouwillfindtimetoenjoy
allofthewonderfulthingsthatareavailablehereI
cantgiveyouagoldkeyoragoldcardtogetyouinto
thisplacethatplaceortheotherIdonthavethat
facilitywithmeandIcouldntdoitifIwantedto
Butletmeassureyouthatwearegladofyourbeing
hereandwehopethatyourconventionwillturnout
wonderfullyandmanyfinethingswillcomefromit
WiththatIsaythankyouagainandgoodbye

PresMcFarlandThankyouverymuchSupervisor
Featherly
IamsorrythatheisunabletostayWhenhemen

tionedthegoldcardIthoughthewasgoingtosayit
wasforkeepingyououtofjail

NowasyouallknowthehostDistrictofthisfine
meetingandconferenceistheOrangeCountyMos
quitoAbatementDistrictWiththeableJackKimball
ofthatDistrictandthewonderfulsupportandco
operationoftheBoardofTrusteesoftheOrange
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CountyMosquitoAbatementDistrictthemeetingis
goingalonginprettygoodshapeWehavewithus
agentlemanfromtheirBoardofTrusteeswhohas
beenveryactiveinthisAssociationandwhorepre
sentstheCityofNewportontheirDistrictBoard
whichincidentallyisaverylargeonewithtwenty
threeortwentyfourtrusteesservingtheOrange
CountyMosquitoAbatementDistrict

AtthistimeIwouldliketocallonSandySteiner
memberoftheirDistrictBoardofTrusteestowel
comeyou

MrSteinerGoodmorningladiesandgentlemen
MrEEFrisbyknowntosomeofyouasFlick
whohasbeenthechartermemberandcharterpresi
dentstillisthepresidentofourmosquitoabate
mentdistricthereinOrangeCountyhasretiredafter
alongcareerintheOrangeCountyHealthDepart
mentandisnowonawellearnedvacationinofall

placesFloridaanotherbeautifulsunshinestateWe
getaletterfromhimnowandthenandheishaving
abeautifultimethereaftertouringagreatpartofthe
countryHehasbeenupintheNorthandEastand
hasbeenreallyenjoyinghimselfHeisawonderful
manwelovehimandwejustreelectedhimagain
Ihavethereforetheprivilegeofwelcomingyou

forthetwentythreetrusteesoftheOrangeCounty
Boardforourveryableandpleasantmanagerjack
KimballandourEntomologistJohnShanafeltand
therestofthestaffthatwehavethereIwouldlike

tomentiontoyouonbehalfofJackKimballthat
Iwantyoualltofeelfreetocometoourofficesand
shopstoinspectthemandourequipmentWewillbe
verycooperativeineverywaythatwecanWewould
bepleasedtohelpyouwithanythingyouwantto
knoworseeandinhisnameIamextendingthis
invitationtoyou
Iwouldliketoenlargeonsomeofthepointsof

OrangeCountyOrangeCountyisthegreatestand
fastestgrowingcountyintheUnitedStatesnotone
ofthembutisthefastestgrowingasfarasIcanget
theinformationWehavesomewonderfulsightstosee
inOrangeCountyTheCountyhasbeengrowingso
fastIhavebeenhereforsixteenyearsandifIdont
goinacertaindirectionforfourorfivemonthsI
findthreeorfournewtownsgrownupentirelyoutof
plainprairiesandevenswampsthatarefilledinor
hillsthatarecutdownandterracedGolfcourses

wehavesomebeautifulgolfcoursesthroughoutthe
verynearvicinityofthiswonderfulplaylandofDis
neylandwhichyoucantakeadvantageofandwe
hopeyoudoifyouhavesomesparetimeorcanstay
aftertheconference

IrepresenttheCityofNewportBeachwhichis
oneofthemostbeautifulpleasureharborsinthe
worldandIwouldliketoalsowelcomeyouinthe
nameofmyhometownofNewportBeachWehave
oneofthemostbeautifulsailingandmotorboathar
borstobefoundWehavewonderfuleatingplaces
wehaveclubsandwehavegolfcoursesWehave
excellentfishingfleetsifyouwouldliketogofishing
andcanavailyourselfofthatpleasureIhappened
togooutlastSaturdaywithmyboyandeveryone
ontheboatcaughttheirlimitWehadawonderful
timeandfishingisgoodPersonallyIwillbehappy
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tohelpanyonehereifyouwanttopartakeofsome
ofthis

AllIcansayisthatwewelcomeyouinbehalfof
theOrangeCountyMosquitoAbatementDistrictand
OrangeCountyasawholeHavefunandapleasant
returntoyourhomes

PresMcFarlandYoucanseethatpeopleinSouth
ernCaliforniaOrangeCountyinparticulararebash
fulaboutthequalitiesoftheirwonderfulcounty

Nowwecometoaportionoftheprogramthatit
givesmeagreatdealofpleasuretotakepartin

Itisntofteninthelifeofanaveragepersonlikemy
selfthatonehastheopportunityofintroducingadig
nitaryandVIPwhoisnotonlyimportantbutwell
likedaswellHeisappreciatednotonlyforhispromi
nenceasanelectedpublicofficialbutforthefactthat
hehasandiscontributingandsupportingfundamental
andprogressivelegislationfororderlygrowthandde
velopmentofagreaterCalifornia

CarleyVPorterisAssemblymanofthe69thDis
trictintheComptonareaofSouthernCaliforniaand
hasbeencontinuouslyreelectedsince1950Hewas
borninChicagowhichinmyopinionisacreditto
IllinoisandhaslivedinCaliforniasince1917Heat

tendedLoyolaandInglewoodHighSchoolsCompton
JuniorCollegeandreceivedhisABdegreefromthe
UniversityofSouthernCaliforniaHehasawholehost
ofciviccreditsincludingPresidencyoftheCompton
SchoolBoardmemberofRotarymilitaryservicein
theAirForceduringWorldWarIITrusteeofNor
walkStateHospitalmemberofPhiDeltaKappaPhi
KappaTauElksMooseandtheDemocraticCom
mittee69thAssemblyDistrict

InourlegislatureheisamemberofCommitteeson
EducationWaterLivestockandDairiesandWays
andMeansHeisalsoChairmanoftheWaysand
MeansSubcommitteeonAgricultureNaturalResour
cesandontheCommitteesforDevelopmentofthe
CaliforniaPublicOutdoorRecreationPlanVeteran
AffairsandWaterResourcesOfgreatsignificanceis
hisChairmanshipoftheAssemblyWaterCommittee
HehasspecializedinthefieldofStatewaterproblems
andiscoauthoroftheBurnsPorterWaterBondAct
1750000000 PropNo1whichwaspassedby

thepeopleofCaliforniaatthelastelection
AsyoucanseeCarleyisinterestedinwaterandthis

nodoubtexplainshisinterestinmosquitoesforas
manyofyouknowCarleyPortersponsoredmosquito
controllegislationfortheCaliforniaMosquitoControl
Associationatthelastlegislature

Withthisintroductionthatdoesnotbegintogive
himduecreditInowgiveyouCarleyPorterAssem
blyman69thDistrictandChairmanoftheLosAngeles
CountyDelegationofAssemblymen

MOSQUITOCONTROLWORKIN
CALIFORNIA

ASSEMBLYMANCARLEYVPORTER

SixtyninthAssemblyDistrict
CaliforniaLegislature

ThankyouverymuchPresidentGardnerMcFar
landforyourmostgenerousintroductionIshould
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pointouttoyouladiesandgentlementhatyourPresi
dentandIhavebeenfriendsforanumberofyearsso
thatheistobeexcusedforperhapsbeingabitbiased
becauseofourfriendshipWefirstmetsomeyearsago
whenGardnerwasheadofalloftheLosAngeles
CountyMilkInspectorsandbecauseofmylongtime
membershipontheAssemblyLivestockandDairies
Committeewenaturallyworkedonanumberofmat
tersofmutualinterestSomeofourmorehumorous
friendshavepointedoutthathisworkwithdairiesas
wellasmineandmychairmanshipoftheAssembly
WaterCommitteehadaggravatedthemosquitoprob
lemsomuchitwastimeforustotrytohelpsolvethe
probleminsteadofcontinuingtocontributetoitsohe
lefthisformerfieldandobviouslyisnowattempting
tosolvesomeoftheproblemswhicharefoundinthe
fieldofhisformerendeavorButeveninthefieldof
mosquitocontrolwestillcontinuedourcordialrela
tionshipandheinterestedmeinintroducingthelegis
lationwhichyouneededin1959thislegislationI
mightaddwasenactedintolawbecauseofthegood
workdonebymanyofyoupeopleinyourseparate
abatementdistrictsthroughouttheState

Itisapleasuretobewithyouthismorningtobring
greetingsfromGovernorEdmundGPatBrownthe
LegislatureandwithDrMerrillfromourofficialstate
bodiesGovernorBrownhasaskedmetoexpressto
youhisregretsthatbecauseofverypressingdutiesin
SacramentohecouldnotbewithyoutodayWhileI
knowthatwewishhewerehereIcanonlysayfor
myselfthatitaffordsmeagreatdealofpleasuretobe
askedtofillinforhimtodaybecauseofmylongtime
interestintheworkwhichisdonebyyoumenand
womeninmosquitocontrolwork

GovernorBrownhasoftenevidencedhisinterestin

mosquitocontrolashastheCaliforniaLegislature
throughitssupportofresearchcontrolandinvestiga
tiveactivities

WehereinCaliforniaareparticularlypleasedthat
theAmericanandCaliforniaMosquitoControlAsso
ciationsaremeetinginourstateinjointsessionWe
wishyouwellinyourdeliberations

Inofficiallygreetingyoutodayandsincerelyoffer
ingourwelcometoCaliforniaitwillbemuchsaferif
IdonttalktoomuchaboutmosquitoesaboutwhichI
knowverylittlebutratherconfinemostofmyremarks
toCaliforniaaboutwhichIdoknowsomethingIfI
weretotalkaboutmosquitoesitwouldnotonlybe
uselessforthisgroupbutitwouldalsoexposehowlit
tleIknowaboutthemandthereisthedangerifI
talktoomuchaboutCaliforniathatIwillsoundtoo

boastfulinthepresenceofguestsHoweveritisap
propriateforustosayafewwordsaboutCalifornia
anditsphysicalmakeupandthentakealookatwhat
wearedoinginmosquitoworkunderhighlyvaried
conditionsFirstofallCaliforniaisaremarkablydi
versestateWithsome1200milesofseacoastvast
mountainrangeswithpeaksalmostthreemileshigh
andthebountifulgreatCentralValleystretching400
milesfromnorthtosouthCaliforniaslifezonesrange
fromsubtropictoarcticAnnualprecipitationranges
fromlessthantwoinchesintheMojaveDesertmostly
inSouthernCalifornia10to20inchesintheCentral
Valleytoover100inchesinthenorthcoastalareaWe
have18millionacresofforests14millionacresofcul
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tivatedurbanandindustriallandsandnearlyathird
ofalltheirrigatedfarmlandintheUnitedStates
Itisnotanexaggerationtosaythatmuchofthis

beautifulandproductiveareawouldbeuninhabitable
wereitnotforthevalianteffortsofourlittlearmyof
600mosquitocontrolworkerswiththeirshovelsspray
cansjeepsdozersdraglinesandsprayplanesThe5
millionannualinvestmentinhealthandcomfortinsur

ancerepresentedhereisinmyopiniononeofthebest
bargainsourtaxpayerscanfindFiguredintermsofan
annualpercapitaexpenditureof30centsortheprice
ofatwodaysupplyofanotherwisenecessaryrepel
lentitsoundslikearealbargainamongpublicserv
icesIamafraidthatmuchoftheworkofthemany
mosquitoabatementdistrictsinCaliforniagoesunno
ticedbymostpeopleButwecouldnotliveaswedo
ifwewerenotriclofthesebothersomeanddisease
carryinginsectsasaresultoftheconstantworkofour
manycontroldistrictsTheimportanceofyourjobis
likehouseworkItsnevernoticedunlessyoudontdo
itMosquitocontrolisafundamentalnecessitytothe
developmentofourstateInmeetingthisneedwe
haveinourlocalmosquitoabatementagenciesthe
largestmosquitocontrolprogramofitskindinthe
worldIftheneedwerenotsogreatwewouldbe
happyifwecouldboastabouthavingthesmallestpro
gramratherthanthelargest

Inviewingourassetstomeetthisformidableprob
lemwefirstofallhaveasetoflawsintheMosquito
AbatementDistrictActwhichhavewithstoodthetest
oftimesincetheirenactmentin1915withonlyminor
adjustmentsWecanthelpbutbeimpressedbythe
extraordinaryinsightandkeenvisiononthepartof
itsauthorsAsoneofyourlegislativerepresentatives
Icanappreciatethekindofperceptionandclearthink
ingthatwasnecessaryinselectingtheexactlegalter
minologyrequiredtofacilitatethesolutionofmosquito
problemsandatthesametimecreateaharmonious
climateinwhichgovernmentandcitizensaffectedby
governmentcaneffectivelyworktowardacommon
goal

Inastatewhichthroughouthistorictimeshasbeen
constantlysubjecttoamajormosquitobornedisease
threatIamimpressedbythesuccessachievedinthe
virtuallycompletesuppressionofmalariaIamequally
gratifiedbyCaliforniasprominentroleinencephalitis
researchItisarealsatisfactiontoseelocalcontrol

agenciestheUniversityofCaliforniatheStateHealth
DepartmentheadedbyDrMalcolmHMerrilland
thePublicHealthServiceworkingtogetherasoneto
wardsreducingthethreatofthiscripplingdiseaseIt
wasespeciallyreassuringtowitnessthespeedthor
oughnessandflexibilityofourmosquitocontrolagen
ciesinrisingtomeettheemergenciesinthe1952en
cephalitisepidemicandinthefloodsofthewinterof
1955and1956

AsyouhavegatheredhereinconventionIknow
thatyouwillspendcountlesshoursinhardworkex
changinginformaliontradingexperienceandmaking
planstodoabetterjobButsomewiseprogramdirec
torhasprobablysandwichedinhereandtheretime
enoughforyoutocrossthisbusyboulevardandvisit
oneoftheoutstandingwondersoftheworldDisney
landAsyouwanderthroughthisfabulousplaceyou
willseeTomorrowLandandFrontierLandandAd
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ventureLandandinstorybookfashionFantasyLand
Wemaywellbelievethatweareinafantasylandas
weexaminesomeoftheformidableproblemsofthe
futureinmosquitocontrolwhenwelookatthepro
jectedgrowthofCalifornia andasweconsider

someofthescienceandtechnologywemustusetodo
ourjobmoreeffectively

Weareallofcoursefamiliarwiththetremendous
populationexplosionwhichisuponusthroughoutthe
NationInCaliforniathistremendousincreaseinhu
manpopulationmeansthatasmorepeoplesettlehere
morerurallandisbroughtintouseasurbandevelop
mentinordertohouseCaliforniasteemingpopulation
nowalmostsixteenmillion

Idontknowwhetherthemosquitopopulationin
Californiaisincreasingatthesamerateasthehuman
populationbutitseemsthataswehavemorehumans
therearemorepeoplethatnoticethemosquitoeswe
dohaveWhenweconsiderCaliforniasgrowingpopu
lationestimatedtoreachsome25millionby1975we
begintorealizethethreateningpotentialofthemos
quitoasapestasanadverseeconomicfactorandas
apublichealthhazard

Thesuburbansprawlisbringingmoreandmore
peopleintocontactwithwildernessandagricultural
areasandwiththetreeholeandlongflyingirrigation
mosquitoes

Intheactiveplanningstateisthedevelopmentof
recreationallandsinCaliforniaandinparticularour
manymountainareaswherecamperstouristssports
menandvacationerswillbeindirectcontactwiththe

hordesofsnowmosquitoeswhichoriginateinthethaw
waters

Thisisanotherareawheremosquitocontrolmust
figureprominentlyinprogramplanninganddevelop
mentIfweexpectourcitizensandourvisitorstoen
joyCaliforniasrecreationalfacilitieswemustmake
thembothcomfortableandsafefromdiseasebearing
insects

Inspiteofourcontrolactivitiesthereisadearthof
knowledgeofhowtodealwiththemosquitointhe
complexagriculturalindustrialcommunitysituation
Accompanyingourpopulationgrowthistheincreasing
problemoforganicpollutantstoourwatersacondi
tionwhichisfavorabletothebreedingofmosquitoes
andaquaticgnats

Historicallythemosquitowasidentifiedandrightly
sowiththestagnantwatersofswampandmarshlands
ThatwaswheremosquitoescamefromThatisnotso
anymorefortheselandshavebeenlargelyreclaimed

Nowthemosquitoescomefromtheverylandswhere
ourcropsaregrownasituationwhichcomplicatescon
troleffortsForwemustliterallygoontoagrowers
orrancherspropertytocontrolthemosquitoandin
suchamannerthatwedonotinterferewithhispro
duction

Thisproblemwillbecompoundedwiththeopening
ofmarginalandsubmarginallandstoagricultureas
irrigationwatersbecomeavailable

Anotherperplexingproblemisthefailureofmodern
insecticidestocompletelycopewiththemosquito
whichquitereadilydevelopsanimmunitytothesein
secticidesItisimportanttorecognizethatinsecticides
haveaplaceincontrolactivitybuttheydefinitelyplay
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asecondaryroletothemorefundamentalmeasuresof
landandwatermanagement

Aheadisthepossibilityofnewbiologicalcontrol
measureswhichonlyresearchcanunlockThestate
healthdepartmentsBureauofVectorControlhasbeen
conductingmodestbutrewardingresearchinthisdi
rectionButonlythroughavastlyincreasedresearch
effortwillitbepossibletostemthedevelopmentofthe
mosquitointheyearsahead

InconclusionletmesaythatIbelievetheStateof
Californiamusttaketheleadershipindevelopingre
searchfacilitiesandinexpandingcontrolprograms
TheStatemightwellconsidertheestablishmentofan
ecologyresearchcenterasacooperativeventureof
theStateDepartmentsofPublicHealthAgriculture
andFishandGametogetherwiththeUniversityof
CaliforniaOnlybysuchahighlevelcoordinatedpro
gramcanwemeettheinsectcontrolproblemswhich
lieahead

PresMcFarlandYoucanseethatCarleyPorteris
awareoftheproblemsinmosquitocontrolbutasI
saidbeforehehasspecializedinwaterandwhen
youspecializeinwateryoujustcantgetawayfrom
mosquitoes

Itisnowtimeforannouncements

MrHauretThankyouGardnerMcFarlandWe
wanttowelcomeeveryoneherethismorningonbe
halfoftheexhibitorsWehaveawonderfulgroupof
exhibitorswehavewonderfuldisplayssetupandwe
wanttoencourageyourparticipationinviewingthese
displaysWearegoingtohavearaffleattheendof
theprogrameachdaysobesurethatwhenyouvisit
andtalktoanexhibitorthathegivesaraffleticket
Putoneportionofthestubintheboxwhichisnear
thedoortotherearoftheexhibitareaAlsobesure
thatyouarehereatthecloseoftheprogrameach
daybecauseifyouarenotherewewillnothave
anywayofgettingthistoyouTomorrowateleven
oclockatthelargeparkingareatotherightoreast
ofthebuildingherewearegoingtohaveademon
strationoflargepiecesofequipmentWewouldlike
tohaveeveryoneoverinthatareaasquicklyaspos
sibleItwilllastfromelevenuntiltwelvethirtyat
whichtimewearegoingtohaveanexhibitorslunch
eonandoneoftheexhibitorswillbethespeakerWe
urgeeveryonetobetherebecausetheexhibitorsplay
averyimportantroleinthesuccessofthisprogram
asyouperhapsallknow

RECESS

PresMcFarlandItisindeedapleasuretointro
duceournextspeakerafirstformeHaroldFCray
knownasthefatherofmosquitocontrolinCalifornia
whichisanhonorheclaimsmustbesharedwith
WilliamBHermsTheonlytroubleisthattointro
duceHaroldproperlywouldtakehalfofhisallotted
speakingtimeJustincasethereareafewherenewto
mosquitocontrolIlllistafewofhisaccomplishments

PerhapsmanyofyoumaynotknowitisDoctor
GrayinPublicHealth alsoEngineerGrayalso

NOTEThiswasrecommendedinreportoftheGovernors
CommitteeonPublicPolicyRegardingUseofAgri
culturalChemicalsDec301960

CONTRASTS

HAROLDFARNSWORTHGRAYGRPH

HonoraryMemberAMCA
HonoraryMemberCMCA
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ParasitologistGrayalsoHealthOfficerGrayand
soon

Haroldstartedhismosquitoworkin1910fifty
yearsagoandasyouknowwasEngineerManager
oftheAlamedaCountyMosquitoAbatementDis
trictfrom1930to1955with1955beinghisretirement
yearInthisbusytimehemanagedtobeaconsulting
SanitaryandHydraulicEngineerandteacheraswell
asholdimportantpositionsintheAPHAWaterPol
lutionControlFederationandseveralotherorganiza
tionsHeisapastpresidentoftheCaliforniaMos
quitoControlAssociationandoftheAmericanMos
quitoControlAssociation

Withthissketchyandinadequateintroductionit
givesmerealpleasuretointroduceHaroldFarns
worthGraywhowillsayafewwordsregardingone
ofourmosquitogreatsandwillthenaddressus
withapresentationentitledContrastsHaroldGary

Attheendofthefourteenthcenturythepeopleof
FlorencebirthplaceoftheRenaissancebeinggreatly
afflictedwiththeravagesofsuccessiveepidemicsof
bubonicplaguedeterminedtomakeavotiveoffering
toappeasethewrathoftheAlmightythatthescourge
oftheBlackDeathmightbetakenfromthemPar
entheticallyFlorenceincommonwithmuchofItaly
sufferedalsofrommalaria

Thisofferingwastotaketheformoftwobronze
doorstotheChurchofSanGiovanniBattistagenerally
knownastheBaptistryThesedoorswereanimportant
projecttothecitizensofFlorenceandaspecialcom
mitteeofcitizenswasentrustedwiththeresponsibility
ofexecutingitproperly

Thiscommitteeaskedtheleadingartistsofthetime
tosubmitmodelsoftheproposeddoorsandafterspir
itedcompetitionandmuchprayerfulconsiderationthe
modelbyGhibertiwasadjudgedthebestandhewas
commissionedtodesignandconstructthedoors

FortwentythreeyearsGhibertiandhismanyas
sistantsworkedonthetwodoorscastingandrecasting
constantlystrivingforperfectionFinallyin1424the
firstpairofdoorswascompletedandswunginthe
BaptisteryTodayaftermorethanfivecenturieshave
passedGhibertisbronzedoorsarestillbeautifulstill
admiredfortheirperfectionThepeopleofFlorence
didnotcomplainthatthecostoftheworkexceeded
theestimateorthatthejobwasnotcompletedwithin
thecontracttimeorthatnonresidentlaborwasem
ployedonthejobAnditisdoubtfulthattheMayor
hewascalledGonfaloniargotevensomuchasa
newcloakoutoftheproject

AtroughlythesametimethecityofFlorencewas
stillbuildingitsgreatcathedraltheDuomaIthad
beenbegunin1298byArnolfoliCambioasanenter
priseoftheentirepopulaceItsbeautifulcampanile
GiottosTowerwasfinishedBy1418themainchurch
wascompleteduptothebaseofthegreatdomeThe
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constructionofthedomewasundertheauspicesof
theguildofthewoolmerchantstheArtidellaLana
andthearchitectBrunelleschiwascommissionedto
constructitTheDomewhichisevenlargerthanthe
domeofStPetersinRomewascompletedin1436
andthechurchwasconsecratedbyPopeEugeniusIV
Todayitisstilloneofthearchitecturalmarvelsofthe
worldEventhebestialHittleriteGermanscouldnot
bringthemselvestoitsdestruction

Itwasbuiltwithsweatandsacrificeandstoneand
mortarbutmoretothepointitwasbuiltwithprayer
andpietywithcivicconsecrationwithprideofwork
manshipwithskillindesignandartistryandwitha
senseofbeauty

Letusnowgoforwardalittlemorethanfourcen
turiesTheBoardofTradeofBradfordinEngland
haddecidedtoconstructanewbuildingforthecon
ductofitsbusinessItsmembershadheardthatthere
werethenmanyqueerstylesofarchitectureaboutand
theydidnotwanttheirbuildingtoappearridiculous
AndsotheyaskedJohnRuskintocometotheirYork
shirecityandtellthemhowtheyshouldbuildtheir
templeofcommerceInanaddressofgreatstrength
andbeautyRuskintoldthemthattheycouldnotex
pecttobuildwellmerelybyaskingotherpeoplesad
viceuponoccasionthatallgoodarchitectureisthe
expressionofnationallifeandcharacterandispro
ducedbyaprevalentandeagertasteordesirefor
beauty

Finallyafterchidingthemfortheirworshipoftheir
GoddessofGettingOnheconcluded

Continuetomakethatforbiddendeityyourprinci
paloneandsoonnomoreartnomorescienceno
morepleasurewillbepossibleCatastrophywillcome
orworsethancatastrophyslowmoulderingandwith
eringintoHadesButifyoucanfixsomeconceptionof
atruehumanstateoflifetobestrivenforlifegood
forallmenasforyourselvesifyoucandetermine
somehonestandsimpleorderofexistencefollowing
thosetroddenwaysofwisdomwhicharepleasantness
andseekingherquietandwithdrawnpathswhichare
peacethenandsosanctifyingwealthintocommon
wealthallyourariyourliteratureyourdailylabors
yourdomesticaffectionandcitizensdutywilljoin
andincreaseintoonemagnificentharmonyYouwill
knowthenhowtobuildwellenoughyouwillbuild
withstonewellbutwithfleshbettertemplesnotmade
withhandsbutrivetedwithheartsandthatkindof
marblecrimsonveinedisindeedeternal

TheBoardofTradeofBradfordbuilttheirtemple
ofcommercebutthereisnoevidencethattheytook
Ruskinsadvice

LetusnowcomedowntothepresentdayApublic
buildingistobeerectedToofrequentlythereispo
liticaljuggleryinthedeterminationofthesiteand
thearchitectmaybeselectedeitherbecausehisfee
ischeaporbecauseheisarelativeorfriendofthe
ChairmanoftheBoardHeisrequiredtogetoutthe
plansandspecificationsthedaybeforeyesterdayif
possibleandinanyeventnottowastetimeonthejob

Whentheplansandspecificationsarereadybidsare
calledforonthebasisofthelowestpricewithapen
altyfornoncompletionwithinaspecifiedtimeThe
generalcontractorswhoarebiddingshopandchisel
withsubcontractorsandmaterialmendecideonthe
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venalityofinspectorsfigurehowtheycanbeatthe
specificationsestimatethegrafttheywillhavetopay
outandputintheirbidswithprayersthatnothingwill
gowrongwiththeircalculationsOfcoursethingsare
notalwaysthatbadbutthegeneralideamayhold
quitefrequently

Wellyoumaygetausefulandreasonablygood
lookingbuildingunderourmodernmethodsButthe
CathedralofFlorenceandGhibertisbronzedoorsare
stilltheadmirationoftheworldWillourmodern
buildingsfivecenturiesfromtodaybeeveninexist
enceIwonder

Thiscivilizationofourshasgivenusmanymaterial
possessionsithasgreatlyreducedsomeofthehazards
ofexistencewhileaddingothersithasgivenusmany
comfortsandconveniencesbutdowereallybuildbet
tereitherofstructuresorofmenSuchcontrastsbe
tweenmediaevalFlorenceandalmostanymodern
Americancitymakeusrealizethatperhapswehave
notprogressedsoverymuchifatall

Haveourpublicofficialsasmuchcivicvirtueasthe
SignoriaofFlorencehaveourindustrialistsandshop
keepersasmuchpublicspiritastheoldguildofthe
woolmerchantsareweintrinsicallybettercitizens
thanthosefifteenthcenturyFlorentinesIwonder

ButthiswasonlysomefivecenturiesagoShallwe
gosometwentycenturiesfurtherback

Historycanshownogreatercontrastbetweentwo
neighboringandcontemporarycivilizedpeoplesthan
thatbetweenthePhoeniciansandtheIonianGreeks
fromthesixthtothefourthcenturiesBC

ThePhoenicianswereaskillfulandenterprisingpeo
plewhosedominantinterestswerebusinessandtheac
cumulationofmaterialwealthTheywerethemaster
bankersmanufacturersmiddlemenandshippersofan
tiquityTheypossessedtradingstationsonthewest
coastsofEuropeandAfricaandevenpassedtheCape
ofGoodHonetotradeintheIndianOcean17centuries
beforeVascodeGamaTheylivedinafertilecountry
alongtheshoresofmodernIsraelandastrideoneof
themostimportantoftheworldstraderoutesThey
grewrichandpowerfulflourishedforatimeandthen
decayedandvanishedbeforestrongerandmorevirile
peoplesTheylefttoposteritynogreatworksorlitera
tureorscienceorphilosophyTheirhistorycontains
littlebesidearecordofpettytradewarsYettheirrise
andfallmaywellbeawarningtoapresentdayma
terialisticandmechanisticcivilization

TheIonianGreeksincontrastweredevotedtowhat
aPhoenicianmusthavedeemedawasteoftimeThey
chiselledblocksofmarbleintostatuesintendedto
pleasetheirfancyTheyattendeddramaticcontests
andpresentedthevictorwithaworthlesssprigof
laurelTheylistenedtostoriestoldinversebypoetsin
themarketplaceTheyenjoyedgreatathleticcarni
valsandthevictorsthereinbecamenationalheroes
Thecarvingsontheirhouseseventheirkitchenuten
silswereasdelicatelymouldedasifintendedfora
royalpalaceTheydiscussedendlesslyabstractand
uselessquestionsinmetaphysicspsychologyandmath
ematicsasifthesethingscouldbeusedforsomething
morethanmeretalk

Theyseemedtoassumethatthecreationofbeauty
andthediscoveryoforiginalideasortheinterpreta
tionoflifearewhatahumanbeingshouldaimat
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Andyettheyknewverywellhowtocarryonwarand
tradealthoughwiththemsecondaryasameanstoan
endwasreasonablysuccessful

Whenwereadunderstandinglythehistoryofthe
ancientGreekswecanalmostbelievethatherewere

themostgiftedhappiestandresourcefulmenwho
havesofarliveduponthisearthTothemwetracethe

originsofthesciencesfrommathematicsastronomy
andphysicstobiologyandpsychologyTheirannalists
firstrealizedthathistoryisaninterpretationandnota
merechronicleTheircitystatesweretheprototypes
ofourmodernformsofselfgovernmentTheirinquir
ingmindstheirpoetryphilosophyandidealsarein
wovenintotheveryfabricofourlivestoday

RemovetheheritageofancientGreeceandwhatit
hasengenderedinthisworldandwesterncivilization
wouldwitheratitsrootsWhenintheDarkAgesthat
heritagewaslostorobscuredwesternmanreverted
almosttobarbarismandwhenundertheRenaissance
inFlorencetheGrecianheritagewasrestoredtous
therewasanefflorescenceofintellectualandcultural

inspirationandprogresswhichisoneofthemiracu
louseventsofhumanhistory

NoonewhohasreadthehistoryofancientGreece
canbebroughtthereaftertothinkofhisfellowsas
merelymerchantsordoctorsorpoliticiansorlabor
ersorevenonlyasmosquitochasersNoonewhohas
readtheFuneralOrationofPericlesoraspeechby
Demosthenescanbecontenteitherwithabritrary
poweringovernmentorwithanarchyorlicenseThose
whohavecomeundertheinfluenceoftheGreekcon

ceptionoflifehavedevelopedasenseofpersonallib
ertyofreasonablenessinsociallifeaneagernessfor
understandingaloveofbeautyandadesireforper
fectioninworkmanship

Ascomparedwiththestandardoflivingofthe
wealthyPhoenicianmerchantstheGreeksmusthave
seemedpoorindeedinmaterialpossessionsHowever
totheendofrecordedhistorymenwilldrawinspira
tionandbeautyandhopeandidealsfromtheGreeks
butwhowillrememberthePhoenicians

SowhatWhatdoesthisoldstuffmeantoustoday
IhavesaidnothingnewIhaveliberallystolenfrom

thewritingsofnumerousscholarsIunblushinglyad
mittheburglariesButwhathasallthistodowithus
asMosquitomen
IshallnotspellitoutforyouindetailThereis

hardlyanyoneinthisroomsodullthathecannotdo
thisforhimselfthoughperhapswithalittleeffort
AllofusaretryingtomakealivingbyworkingBut
wehavetolivenotmerelymakealivingAndlifere
quiresidealstoliveby

Fortunatelymostofyoueitherconsciouslyorsub
consciouslyhavehadbeforeyoutheidealofservice
toyourfellowmenYourworkhasnotbeenjustajob
Fortunatelyyouhavebeeninaworkwhichhasbeen
tremendouslyinterestingEachyeartherehavebeen
newproblemstosolvenewchallengestomeetOne
oftheoutstandingcharacteristicsofthisgrouphas
beenitsconstantconcerntodoabetterjobtolearn
moreaboutthewhyandthehowofitYouhave
beenaptatoperationalinvestigationsandappreciative
ofthevaluesofbasicresearchAndyourdedicationto

thecauseofthepublichealthandcomforthasbeen
superb
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Thishasbeentruenotonlyofyourtechnicaland
managerialstaffbutalsoofthatgroupofmento
whomtoolittleaccoladeisgivenyouradministrative
andpolicymakingboardsyourtrusteesorcommis
sionersTheytoohavecaughttheGrecianspiritand
servewithasenseofdedicationwithoutpecuniary
compensationFewofyouhavebeenastheancient
PhoeniciansorthemerchantsofBradfordYouhave

builtatleasttoadegreeinthespiritoftheRenais
sanceFlorentines

Youhavebuiltwellandcanbeproudofyourpast
recordContinueinthatspiritofeagerinquiryofin
tellectualintegrityinthejoyofagoodworkand
withaprideofworkmanship

Thisismyhopeforyouandyourfuture
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PresMcFarlandOneofthepleasantpleasuresof
myofficeandprovidingformydayinthesunlies
intheprivilegeofintroducingtopleadersinCali
forniaThisisoneintroductionthatIluckedinto
sinceDrLeeRussellHealthOfficerofOrange
Countywasunabletoattendthismeeting

MalcolmHMerrillMDDirectoroftheCali
forniaStateDepartmentofPublicHealthisno
strangertoanyofussincehehasbecomeaninter
nationalfigureofgreatstatureHeisoneofthegreat
pioneersinviralstudiesofmosquitoborneencepha
litisandwascodiscovereroftheEasternstrainof

encephalitisvirus
HehasbeenamemberoftheteamoftheCalifornia

StateDepartmentofPublicHealthsince1934and
hasheadeditsince1954Eventhoughhehasbeen
directingatremendouslytimedemandingprogramhe
stillhasfoundtimetoservein1960asthePresident
oftheAmericanPublicHealthAssociationtoserve
onmanyNationalPublicHealthCommitteesoneof
whichwasasamemberofafivemanteamofficially
touringRussiain1957andIcouldgoonandonbut
youarepresenttohearDrMerrillandnotme

ItismyrareopportunitytopresenttoyouDrMal
colmHMerrillwhowilladdressusonTheChal
lengeinMosquitoandOtherVectorControlDr
Merrill

THECHALLENGEOFMOSQUITOAND
OTHERVECTORCONTROL

MalcolmHMerrillMD

Myappearancebeforeyoutodayisappreciatedas
providinganotheropportunitytoreaffirmthecordial
andeffectiveworkingrelationshipwhichourDepart

Presentedbeforethejoint17thAnnualMeetingoftheAmeri
canMosquitoControlAssociationandthe29thAnnualMeet
ingoftheCaliforniaMosquitoControlAssociationAnaheim
CaliforniaJanuary311961
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menthasenjoyedwiththeCaliforniaandtheAmeri
canMosquitoControlAssociationsforaconsiderable
numberofyearsItismyhopethatfollowingthismeet
ingallofyouwhotravelnorthandcanarrangetodo
sowillpaytheDepartmentavisitbothatFresno
whereourvectorresearchactivitiesarecenteredas
wellastheBerkeleyheadquartersandlaboratories

InCaliforniawesoberlyrecognizetheproblemof
mosquitoesandothervectorsasoneofthesignificant
threatstoourstatesgrowthanddevelopmentWith
thepopulationinCaliforniaexpectedtoreach26mil
lionby1975andexceed40millionbytheturnofthe
centuryandwiththeattendanturbanagricultural
industrialandrecreationalexpansionitappearsinevi
tablethatmosquitoesaquaticmidgesdomesticflies
andothernoxiousarthopodswillalsobecompetingfor
livingspaceintheyearsaheadThisdeductionseems
elementaryinlightofknowledgethatourvectorprob
lemstodayarelargelymanmadeandareforevertak
ingonnewdimensionsAtsomewherenearthehalf
waymarkinourwaterresourcesdevelopmentpro
gramwenowhavewellovereightmillionacresof
irrigatedlandoraboutonefourthofthenationstotal
IamsurethattheCaliforniapeopleonthemosquito
firinglinewouldjustassoonnothavetheseawesome
statisticstobragaboutBeforequotingtoomanyCali
forniastatisticsenthusiasmmightwellbetempered
byrememberingtheTexanwhowhenconfrontedonce
toooftenwiththeAlaskaareacomparisoncountered
with justwaittilitmeltsitmaybesmallerthan
RhodeIsland

Specificmentionhasthusfarbeenmadeofonly
threeinsectgroupsmosquitoesaquaticmidgesand
domesticfliesTerrestrialgnatsboththebitingLepto
conopsspeciesandthenonbitingHippelateseye
gnatsareofgrowingsignificanceinmanyareasWe
arebeingmadeincreasinglyawarethatthesegroups
constitutemajorneedsforintensifiedresearchandim
provedcontroltechnologies

TheMosquitoProblem

Refocusingonmosquitoesweareencouragedbythe
increasedemphasisandatleastmoderateprogress
madeinrecentyearsbothinmosquitopreventionand
sourcereductionTheinescapablefactremainshow
everthatwiththeprojectedplansfordevelopmentof
thewaterresourcesformaximumdomesticindustrial
andagriculturalusetheworstisyettocomeBased
upontheextraordinaryconcernaboutwaterexempli
fiedbythevarietyoflegislativebillsbeingconsidered
duringthecurrentsessionoftheCaliforniaStateLegis
latureitisapparentthatwaterinallitsramifications
receivesuppermostattentioninthisstateTheBureau
ofVectorControlthroughitswaterprojectsactivities
incollaborationwiththePublicHealthServicehas
beensuccessfulinobtainingcooperationfromthe
variousfederalandstatewaterresourcesdevelopment
agenciesleadingtoincorporationofmosquitopreven
tionfeaturesinthedesignandconstructionofim
poundmentsandwaterdeliverystructuresTheobliga
tionoftheseagenciesterminateshoweveruponde
liveryofnewwatertothelocalreceiverThedifficult
partremainslargelytobedonethebigjobisthatof
gettingthewaterdistributingagenciestoprovidefor
drainageinlandnewlydevelopedforirrigationand
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gettingthefarmerstousewaterproperlyinaccord
ancewiththeneedsofthecropAmatterofgreatsig
nificanceinwhichthemosquitoabatementdistrictsin
theSanJoaquinValleyhaveparticipatedduring1960
isaproposedmajordrainextendingthelengthofthe
SanJoaquinValleyforremovalofunusablewaste
waterSuchaprovisionappearstobeavitalrequire
menttothepresentandfutureneedsofmosquitocon
trol

Liquidwastesfromthehouseholdthecommunity
andindustrycontinuetoincreasewiththegrowing
population

Thesnowmosquitoprobleminhighelevationrecrea
tionalareashasonlybeguntobeexperiencedandits
fullimpactuponthepubliconlyawaitsdevelopment
oftherecreationalresourcesDuringthepastseason
wewereabletoinitiatesomebasicstudiesofthis

problemasaresultofourgoodfortuneinobtainingthe
servicesofColonelStanleyFCarpenteradistin
guishedscientistwellknowntoallofyouIunder
standhewasallowedtoenjoyretirementforabouta
weekbeforeweputhimtowork

Thegrowingevidenceduring1960ofmosquito
resistancetoorganophosphorousinsecticidesalthough
notyetconstitutingacrisisaddsanotheruncertainty
inmosquitocontrolpracticeandpointsuptheneed
foreffectivealternatecontroltechnologies

TheMidgeProblem

Aspreviouslyindicatedthenonbitingaquatic
midgesarealsotakingadvantageoftheincreasing
amountofavailablewaterVariousimpoundments
smallandlargefreshandfoulfromsealevelto
highelevationsarebecomingproductionsitesfor
prodigiousnumbersoftheseinsectsLiquidwaste
dischargesofcommunityindustrialandagricultural
originareprovingtobeideallysuitedtothesemidges
Undergroundwaterrechargebasinsandmajorflood
controlandirrigationimpoundmentsarealsoproving
tobeproductivehabitatsClearLakewhichonly
adecadeagoappearedtoberelievedofitsgnat
problemthroughtreatmentwiththechlorinatedhydro
carboninsecticideDDDisagainconfrontedwith
abafflingcontrolneedAfteronlythreeDDDtreat
mentsbetween1949and1957thefishpopulationin
thislakewasfoundin1959tocontainsufficiently
highDDDlevelstocontraindicatefurtheruseof
thischemicalRegrettablynosubstitutematerialor
methodforcontrollingthesemidgesisasyetavailable
whichcanbeappliedsafelyeconomicallyandef
fectivelyalthoughtheLakeCountyMosquitoAbate
mentDistrictisvaliantlyseekingecologicaland
toxicologicalsolutionstothisproblemItisalsomy
understandingthatsomeimportantecologicalwork
onaquaticmidgesispresentlybeingundertakenby
theUniversityofCaliforniaatRiversideandbythe
SanMateoCountyandLakeCountyMosquitoAbate
mentDistricts

TheDomesticFlyProblem
Knowingthatmostofyouaremorefamiliarwith

thevectorproblemsemanatingfromwateritmay
comeasasurprisetohearapredictionthatthe
domesticflyproblemoriginatingfomsolidorganic
wastesisprogressingtowardthepointwhereitwill
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rivalorevenexceedthemosquitoandmidgeproblems
inimportanceLikemosquitoesandmidgesdomestic
fliesarealsotakingadvantageofavastarrayof
newmanmadeconditionsinwhichtopropagate
Againagriculturalindustrialandcommunitywastes
aregivingrisetotheseinsectsThehouseflyand
certainotherdomesticflieswhichwerethoughtto
beonthedeclinewiththedisappearanceofthe
horseasamodeofconveyanceandagainduring
themagicspelloftheDDTerahasreappearedwith
avengeanceItisdifficultevenforthoseofusin
themidstofittoappreciatefullytherapidlychanging
agriculturalsceneThroughthedevelopmentofnew
technologyfarmoutputhasincreased35since
1940whiletheacreageusedforcropshasdeclined
2 Asanexampletheeggproductionperunithas
increased47inthepast15yearsWherethereonce
werepoultryfarmstherearenoweggfactoriesand
potentialflyfactoriesThestoryofmilkproduction
issimilarCaliforniaalsoleadsallstatesintheslaugh
terofcattleThereareabout550commercialfeed
lotsinthestatewhichmarketoveramillionhead

ofcattleannuallyAsthesesituationsbecomesur
roundedbytheurbansprawlflycontrolbecomes
anacuteproblem

Despitemarkedimprovementinrecentyearsap
proximately80ofCaliforniacommunitiesstillare
characterizedbyopendumpdisposalofcommunity
refuseInmanyareasdeficientrefusestoragecol
lectiontransportationanddisposalpracticesareres
ponsibleforasignificantpercentageoftheflyproblem
Againwithover1500newcivilianresidentsarriving
inthestateeachdaythereisacriticalneedforcity
andcountygovernmentstoacceptthemoralfinancial
andtechnicalresponsibilityforbringingtherefuse
managementpracticesoutofthedarkagesintothe
moderntechnologicalera

Fromthereportswhichcometomeitisevident
thatthevinegarflyDrosophilaisthemostcritical
problemconfrontingthefoodprocessingindustryin
CaliforniatodayWineriescanneriesthedriedfruit
industryandcertainotherfoodprocessingestablish
mentsarecontinuouslyfrustratedbythisinsectwhich
emergesfromfruitsawaitingprocessingandswarms
induringtheperiodofprocessingThefederaland
statefoodanddrugsrestrictionsagainstDrosophila
infestationofprocessingplantandproductshave
resultedinaconsiderablelossofincometoprocessors
TheRoleofLocalMosquitoControlAgenciesin

MeetingtheChallenge

AsIattemptedtoconveyinmyaddressbefore
the1957meetingoftheCaliforniaMosquitoControl
Associationwehavecometoregardmosquitoabate
mentdistrictsasanintegralpartoftheenvironmental
healthprogramofthisstateTheroleofdistrictsin
thefieldofvectorcontrolisapproachingthecrossroads
ofdecisionSomemosquitoabatementdistrictshave
alreadyundertakenmidgeterrestrialgnatandeven
domesticflycontrolWehavehearduncertaintyand
concernexpressedabouttheproprietyofmosquito
mosquitocontrollesttheyinvadetheprerogativesof
localhealthdepartmentsOurviewpointonthisis
thattheagencybestabletoaccomplishtheobjective
beselectedratherthantochoosearbitrarilybetween
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agenciesThegreatvarietyoftopographyclimate
populationpatterneconomyanddominantindustries
whichcharacterizethevariousregionsofourstate
haveresultedingreatvariationinthestructureand
patternofpublichealthpracticewithinlocaldepart
mentsAsimilarsituationexistswithinmosquitoabate
mentdistrictsItisthereforenotpossibletosay
categoricallywhichagencymosquitoabatementdis
trictorhealthdepartmentshouldconductvarious
aspectsoftheprogramneededforvectorcontrol
Thisdeterminationshouldbemadelocallyafteran
analysisofthelocalcircumstances

ThearchitectsoftheMosquitoAbatementDistrict
Actforesawthepossibilitythatthesedistrictsmight
controlinsectsotherthanmosquitoesfortheyare
clearlyempoweredtocontrolmosquitoesfliesand
otherinsectsTheflexiblestructureandlatitudepro
videdamosquitoabatementdistrictaffordsitcertain
advantagesnotasclearlyenunciatedforlocalhealth
departmentsTheabilityofadistricttoabateinsect
sourcesbeyonditsboundarieshasextraordinaryad
vantageswhendealingwithsuchadynamicprogram
asflyinginsectswhichunderstandnopoliticalboun
daries

Mosquitoabatementdistrictsinundertakingbroad
enedDipteracontrolactivitiesshoulddosowiththe
closestkindofdefinedcooperativerelationshipwith
thelocalhealthdepartmentandthelocalagricultural
agenciesTheprogramsmustbecomplementaryFur
thermoremyremarksshouldnotbetakenasasug
gestionthatmosquitoabatementdistrictsimmediately
embarkuponextendedvectorcontroloperationsIt
occurstomethatacarefulentomologicalsurveyand
appraisalofthevectorproblemshouldfirstbemade
andsubjecttothefindingsassumingpublicsupport
foranexpandedprogramexistsdecisioncanbemade
concerningthekindandmagnitudeofeffortrequired

Itisimpressivetorecognizethatwithinourstate
widelocalmosquitocontrolprogramsthereareap
proximately50entomologistsandbiologistsequipped
toacceptbroadenedresponsibilityinvectorcontrol
Itispossibletoanticipatethequestionrunning

throughmanyofyourmindsatthispointWhat
mustbedoneandhowmuchwillitcosttoachieve
forexampleeffectiveflycontrolItisnotpossible
tosupplycompletelydefinitiveanswerstotheseques
tionsalthoughanincreasingamountofexperience
dataisbecomingavailablethroughourBureauof
VectorControlItcanonlybeventuredthatthe
principlesemployedinmosquitocontrolaregenerally
compatiblewiththecontrolofavarietyofother
vectorsThemosquitoabatementdistrictphilosophy
ofsourcereductionandthepracticeofproblemsolving
wouldappearlikewisetounderlieeachandallof
theprogramsrequiredTheplaceofpubliceducation
isobviousTheneedforreliablevectorcontrolmethods

isamatteroverwhichwehaveallexpressedmajor
concern

TheRoleofStateAgenciesinMeetingtheChallenge

AsmanyofyouareawareourDepartmenthas
beengraduallydevelopingaresearchprogramon
mosquitoecologyandcontroltechnologyoverthe
pastdecadeTheCaliforniaMosquitoControlAsso
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ciationhasexpresseditsdesireforanadequatere
searchprogramtopreparethewayforsolvingthe
increasinglycomplexproblemsofmosquitoandrelated
vectorcontrolTheurgencyofawelldefinedand
properlybalancedvectorcontrolresearchprogram
inCaliforniahasbecomemoreevidenteachyear

During1960itwaspossibletobringthevector
researchneedsofCaliforniaintoperspectiveandto
submitaconcreteproposalInJuneGovernorBrown
appointeda15memberspecialCommitteeonPublic
PolicyRegardingAgriculturalChemicalstostudyand
reviewthemanyramificationsofthisbroadproblem
andtorecommendasoundpublicpolicyTheprimary
interestwaswithrespecttothepublicfoodsupply
Thecommitteeconcludedthatatthistimethefood

supplyissafeandthatnoapparenthazardexists
tothepublicfromthepresentpatternofagricultural
chemicalusageinCaliforniaThevariousaspectsand
needsofthisbroadsubjectareawereappraisedby
thecommitteeanditsreportconcludedwiththe
recommendationthat researchinallareasper
tainingtoagriculturalchemicalsshouldbeconducted
bygovernmentuniversityandindustryinorderto
increaseunderstandingastohowpestsmaybecon
trolledmoresuccessfullyandtoestablishevermore
clearlyhowpesticidesmaybeusedwithoutinjury
topublichealthItfurtherexhortedtheneedto

searchforbetterpestcontrolmeasuressafer
pesticidesandalternativemeasuresincludingbio
logicalcontrolBywayofproposingaspecificcourse
ofactionthecommitteerecommended thatan

EcologyResearchCenterbeestablishedattheUni
versityofCaliforniaDavisunderthedirectionof
theCaliforniaStateDepartmentofPublicHealth
toprovideneededscientificinformationonvector
controlandotherrelatedproblemsinvolvingpesti
cidesand tomakeavailablefacilitiesandinforma

tiontotheDepartmentsofAgricultureandFishand
GameandotheragenciesforneededuseItfurther
urgedthatcontractualfundsbemadeavailableto
underwriteneededresearchwherecompetentinvesti
gatorsarelocated

TheplanofthisproposedEcologyResearchCenter
visualizestheclosestkindofinteragencycooperation
amongotherinterestedstatedepartmentsandparticu
larlybetweentheStateDepartmentofPublicHealth
andtheseveralbranchesoftheUniversityofCali
forniaengagedinphasesofresearchhavingabearing
uponvectorcontrolTheroleoftheDepartmentis
seentobethatofcoordinatingstimulatingandcon
ductingneededresearchonthehighestpriorityvector
problemsrequiringattentionAframeworkofresearch
staffisneededtopursueresearchonecologyethology
biologicalcontrolphysiologytoxicologyandcertain
engineeringproblemsastheyrelatetoallvectors
ofconcernItispossiblethatfederalfundsfromthe
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PublicHealthServicewouldbeavailabletoaidin
theestablishmentofsucharesearchcenteratDavis

Itisourhopethatstepswillbetakenduringthe
currentlegislativesessiontoimplementthisvitalpro
posalWeshallofcourselookforwardtocontinued
researchcooperationandcollaborationfromtheUS
DepartmentofAgriculturetheUSPublicHealth
ServicetheUSFishandWildlifeServiceand
otherfederalstateandlocalagenciesinourjoint
programareas

ObjectivesandOutlook

Itisevidentthatthevectorproblemsconfronting
usarecomplexbothastocauseandeffectItis
nolongerpossibleforanyleveloragencyofgovern
mentorindustrytoplanaheadformajorprojects
withoutcoordinatingeffortsnorcanthesebroad
problemsbedistinctlydefinedandassignedtoany
oneagencytodealwithunilaterallyCooperative
teamworkbetweenpublichealthagriculturalcon
servationalandeducationalagenciesaffordstheonly
prospectforsuccesswherecommunityindustrialagri
culturalandrecreationalareasaresointerrelated
Equallyimportantprivateenterprisemustbeencour
agedtocontributethespecialmagicofAmerican
ingenuitytothesolutionoftheproblemsInone
respectpublichealthhasuniqueentreinenviron
mentalplanningsinceourmissionhasnovestedin
terestotherthanmaximizingthepublichealthand
wellbeingOurroleinagriculturewaterresources
recreationalareasandfishandwildlifeisconfined
tothisobjective

Indealingwithmostinsectswhichadverselyaffect
thepublicitbecomesincreasinglyevidentthatthe
mosteffectiveresultscanbeaccomplishedbydirecting
controleffortatthesourceTheinsectgroupstowhich
Ihavemadereferencetodayoriginatefromwater
organicmatterandsoilWhilethesethreemedia
appeartobedistinctanddifferentafascinatinginter
relationshipexistsamongthethreeWevisualizethe
longrangesolutionstoeachoftheseproblemstobe
basicallyconservationalinnatureWaterandland
managedefficientlywouldmakeforgreatlyreduced
mosquitoproductionInlikemannersolidorganic
wastesconvertedthroughcompostingonacompre
hensivebasisintovaluablesoiladditivesoffera
realisticgoaltowardwhichtoworkintheinterest
ofdomesticflyprevention

Inresponsetotheevermountingpressuresofa
vigorousandrapidlyexpandingpopulationitisin
evitablethatourproblemsinmosquitocontrolspe
cificallyandvectorcontrolingeneralaregoingto
increaseinmagnitudeandcomplexityIfweareto
respondtothischallengewemustpreparetofaceit
nowwhilewecanstillobtaintheadvantageofthat
ounceofprevention



AEDESSCHIZOPINAXDYARINTHEWESTERN
UNITEDSTATES

LEWISTNIELSEN

DepartmentofZoologyandEntomology
UniversityofUtah

DISTRIBUTION

AedesschizopinaxwasdescribedbyDyar1929
fromlarvalcollectionsandrearedadultstakenin
southwesternMontanain1928typelocalityStory
CreekrailwaycrossingGallatinCountyMontana
IV628Dyaralsoreportedotherlarvalcollections
fromGallatinandJeffersoncountiesMontanaand
MammothHotSpringsWyoming

NoadditionalrecordswereknownuntilReesand
Nielsen1955reportedAschizopinaxfromtwolo
calitiesinnorthernUtahIn1956Richardsetalnoted
collectionsfromUtahandCaliforniaThepresenceof
AschizopinaxinCaliforniawasconfirmedbyChap
mIn1959bandGrodhaus 1959 Therangeof
thisspecieswasextendedtoNevadabyChapman
1959a

Aconsiderablenumberofunpublishedrecordsof
Aschizopinaxwhichgreatlyextenditsrangeinthe
westernUnitedStatesareknowntotheauthorThese
arelistedbelowbystatecounty italics locality
dateandcollectorCollectionslistedwithoutcollec
torsnameweremadebytheauthor
CALIFORNIA

AlpineHopeValleyV1059FCHarmston
COLORADO

GunnisonDoylevilleVI1060
ParkBuffaloCrVI59L

VI1060FCHarmston
SanMiguelNorwoodVI960

IDAHO

BlaineCareyIII2957V656TDavis
FranklinPrestonVI957FCHarmston

CONCURRENTSESSION

TUESDAYJANUARY31130PM

SUBMITTEDPAPERSONBIOLOGY

HOWARDRGREENFIELDPresiding

FCHarmston
Ogden Fairplay

FCHarmston

NEVADA

DouglasGenoaII2560HCChapman
ElkoRubyLakeV460V2660HCChap

man
LanderKingstonCanyonV260HCChap

man
WhitePineElyV360HCChapman

TheauthorisindebtedtotheUniversityofUtahResearch
Fundforgrantingfinancialassistanceduringthecourseofthis
study

OREGON

LakeValleyFallsV1659FCHarmston
UTAH

CacheMendonV357FCHarmstonLogan
lighttrap9summer1956AMail

Kane6miWLongValleyJctV1856V1857
MorganTroutSprgsWeberCanyonV556
TooeleDugwaylighttrap9 VI1759JH

LinamSkullValleyIV1958HCollins II

2059III559III1659IV659IV2159JH
Linam

WYOMING

SubletteLowerGreenRiverLakeVI356
UintaEvanstonV2959V3159GEddy

ThelocalitiesfromwhichAschizopinaxhavebeen
collectedareshowninFig1Atthepresenttimethis
specieshasbeenfoundineightwesternstatestwenty
fivecountiesandthirtyfourdifferentlocalitiesAll
collectionswithtwoexceptionswereoflarvaeor
pupaeTheonlyadultcollectionsweremadebylight
traponefemaleeachatLoganandDugwayUtah
TheearliestlarvalcollectionwasFebruary20atSkull
ValleyUtahthelatestJuly1atSouthLakeCali
forniaLarvalcollectionsbymonthhavebeenasfol
lowsFebruarytwoMarchthreeAprilelevenMay
seventeenJunenineandJulyone

DISTINGUISHINGCHARACTERISTICS

Aedesschizopinaxisadistinctivespeciesbelonging
tothepunctorgroupAfewcommentsonsomeofthe
usefultaxonomicfeaturessomepreviouslyunreported
aremadebelowIngeneralthecharactersreported
byCarpenterandLaCasse1955arereliableindis
tinguishingthisspecies
AdultFemale

Thefollowingcombinationofcharacterswillsepa
rateAschizopinaxfromallwesternAedesspecies
Scalepatchonsternopleuronextendingtoanterior
anglescalepatchonmesepimeronreachingventral
marginlowermesepimeralbristlespresentpostcoxal
scalepatchpresenthypostigmalscalepatchabsent
proboscisgrayishscaledonventralsurfaceAllof
thesecharactersarereportedbyCarpenterandLa
CasseInadditiontheauthorhasfoundthreeaddi
tionalcharacterstobereliableNumerouspalescales
covertheprobasisternumregionunderheadandbe
tweenforecoxaeAconspicuouspatchofwhitescales
isgenerallyfoundatboththebaseofthecostaand
vein1onbothwingsurfacesPalescalesalsoare
usuallypresentalongthesubcostalareaonbothupper
andlowersurfacesofthewingThetarsalclawis
distinctiveFig3 thelateraltoothisverysmalland
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FIG3TARSALCLAW

FIG4FOURTHINSTARLARVA
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FIG2MALEGENITALIA
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bluntlypointedbeingonlyaboutonesixthorless
thelengthoftheentiretarsalclaw

MaleGenitaliaFig2

Themalegenitaliaistypicallylikethatofother
membersofthepunctorgroupAsreportedbyCar
penterandLaCassetheclaspettestemispilosetonear
theapexthesmallsetaeextendingtowithinaboutthe
widthoftheclaspettestemfromtheattachmentof
theclaspettefilamentThischaracterappearsreliable
inseparatingthernaleofschizopinazfromthatof
othermalesofthepunctorcomplexInadditionthe
tarsalclawsofthehindtarsiinschizopinaxarelike
thoseofthefemaleandalsoareusefulinseparating
themales

FourthInstarLarvaFig4
ThelarvaofAschizopinaxisperhapsthemostdis

tinctivestageTheheadhairsasreportedbyDyar
1929areespeciallycoarseinappearancewiththe
upperfrontalheadhairs35branchedandthelower
frontalheadhairsdoubleortripleThethoracicsetae
areconspicuouslydevelopedprothoracichairNo1
long35branchedNo2longsingleNo3long
23branchedmesothoracichairNo1long34
branchedThesiphonalindexisabout30pectenof
evenlyspacedteethfollowedbyaconspicuouslylong
siphontuftofseveralsetaeThecombcontainsabout
40scalesindividualscalewithathornliketerminal
spine

BIOLOGY

AedesschizopinaxisasinglebroodedspeciesVery
littleisknownofthebiologyLarvaehavebeen
foundmostfrequentlyinmountainvalleysateleva
tionsbelow7000ftChapmanhoweverhasfound
thespeciesinsnowmeltpoolsathigherelevations
Larvaeappeartoprefersmalltomoderatelysized
poolscontainingconsiderablevegetationandorganic
matterandoftencoveredwithascumDyarOp
CifreportedlarvaeincattleandgametracksThe
authorhasalsofoundlarvaeincattletracksorcom
parablesizeddepressionsOnoccasionsthespecies
hasbeentakeninrelativelylargefreshwatermeadow
poolsLarvaehavebeenfoundinassociationwiththe
followingspeciesAedescataphyllaDyarAcine
reusMeigenAcommunisDeGeerAdorsalis
MeigenAfitchiiFeltandYoungAhexodontus
DyarAincrepitusDyarandAimplicatusVocke
roth

Thehabitsoftheadultsareparticularlyinneed
ofclarificationRepeatedvisitsbytheauthorinareas
wherelarvaehavebeenpresenthavefailedtoreveal
bitingfemalesChapman1959bhasreportedthe
sameexperienceAtthepresenttimetheonlyadult
recordsinnatureweretakeninlighttrapcollections
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CHROMOSOMESTUDIESWITHFIRSTINSTAR

MOSQUITOLARVAE

PARTITECHNIQUE

JAMESDLONG
SamHoustonStateTeachersCollege

Introduction

Considerableinterestisnowhadintheuseof

cytologicalstudiesasanimplementofmosquitore
searchThevalueofsuchstudieshasbeenclearly
indicatedbyanumberofinvestigatorsconcerned
withproblemsassociatedwithmosquitospeciation
RozeboomandKitzmiller1958Kitzmillerand
Laven1959andBreland1960RecentlyDrO
PBreland1959hasshownthatthesocalledsquash
techniqueforthestudyofchromosomescanbeused
withavarietyofmosquitotissuesDrBrelandstech
niqueholdsgreatpromiseinthatitgivesarelatively
simplebutusefulproceduretofacilitatethesestudies

Duringthepastfewmonthsthewriterhasbeen
engagedinasurveyproblemrequiringthecollection
ofmosquitoeggraftsandtherearingoflarvaefrom
theraftscollectedforidentificationpurposeWith
larvaeavailablewithinthelaboratoryfromthissource
aseriesofexperimentshasbeeninstigatedinan
attempttolocatetissuesofearlystadiawhichmight
besuitableforsquashingAlthoughtheresultsof
theseexperimentsareincompleteatthisdatecertain
tissuesofthefirstinstarlarvaehavebeenfoundto

beappropriateforchromosomepreparationsAsome
whatalteredprocedurehasbeendevelopedhowever
toaccommodateforthesmallsizeofspecimensused
Thepurposeofthispaperistoreportontheexact

1SupportedbySamHoustonStateTeachersCollegeHunts
villeTexas

2ThewriterwishestoexpresshisappreciationtoDr0P
Brelandforhishelpfulsuggestionsduringthecourseofthis
investigationandtoMrBillRBrinkleyforthevaluablecon
tributionhehasmadetothecurrentstudy
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procedureemployedatthepresenttimeforprepara
tionoffirststadiumtissues

Procedure

Asindicatedthetechniqueusedinthepresent
investigationisadaptedfromthatproposedbyBre
landThefixativeamodifiedCarnoysfluidand
thestaina1solutionofacetoorceinarealso
thoseDrBrelandsuggestsNoattemptismadewith
theprocedureusedinthecurrentstudytodissect
specifictissuesofthefirstinstarTheheadregion
ofthelarvaeisstainedandlatersquashedinits
entiretyThestepsgivenbelowarethosebeingpres
entlyfollowed

1Withapipettealivinglarvaeistransferredto
aclearslidealongwithasmalldropofwater

2Thelarvaeiscoveredwiththreeorfourdrops
ofCarnoysfixativeandtheheadiscutfreefrom
thebodyasquicklyaspossibleThethoraxand
abdomenareremovedanddiscardedandthe

headisretainedinthefixativeforaperiodof
atleastoneminute

3Excessfixativeisremovedwithfilterpaperand
severaldropsofacetoorceinstainareadded
Additionalstainisaddedasneededthetissue
beingkeptcoveredwiththesolutionforaperiod
of30to45minutes

4Excessstainisremovedwithfilterpaperand
theheadisrinsedwithasolutionof50acetic
acid

5Severaldropsof50aceticacidareagainplaced
onthestainlesstissueacoverslipisapplied
andthetissueissquashedintheusualmanner

Althoughtheaboveprocedureiseasilyfollowed
andyieldsgoodresultscertaindifficultiesencountered
shouldbementionedAsseenthepreparationinvolves
thesquashingoftheentireheadandwiththeex
ceptionofskeletalelementsnospecifictissuesof
theheadcanbelateridentifiedCertainlargenuclei
areseenwhichundoubtedlyarethosecontainedwithin
thenervecellsofthebraintheprincipaltissueof
theprepupausedbyBrelandItisimpossiblehowever
torecognizewhichnucleiarefromthisspecifictissue
Theusefulnessoftheprocedureishamperedtosome
extentbythishandicap

Anotherfactorwhichhasprovedtobeofsignifi
canceintheapplicationoftheprocedurehasbeen
thatoftheageofthefirstinstarlarvaeusedIf
theprocedureisappliedtonewlyhatchedlarvae
fewifanynucleiarefoundwithmitoticfiguresThe
tissueofolderlarvaehoweveroftencontainsnumer
ousnucleiinsomestageofmitosisLarvaebestsuited
forsquashpreparationsappeartobethosewhose
ageisaround24to30hoursAtthistimeinthe
larvalgrowththecellsareapparentlyrapidlydividing
possiblypreparingforthefirstlarvalmoltOlderlar
vaeasaruleyieldpoorresultswiththeprocedure
asoutlinedItisalsopossiblethatenvironmental
featuresmayalterthemetabolismofthelarvain
suchawayastoeffectthecellsactivitiesandexert
aninfluenceonthisfactorTemperaturevariations
havenotbeenfoundtoeffectfirstinstarinthisregard
toanygreatextent

Results

Atthepresenttimethechromosomesofseveral
speciespreparedfromfirstinstartissueshavebeen
observedThefirstexperimentswereconductedand
theoutlinedproceduresweredevelopedwithlarval
CulisetainornataWillistonLaterlarvalCulexres
tuansTheobaldandCulexquinquefasciatusSaywere
alsousedwithsuccessAdditionalspeciesarecurrently
beinginvestigatedandadetailcomparisonisbeing
madeofthechromosomeseeninthetissuesofthe
firstinstarwiththoseoftheprepupaeofthesame
speciesThefindingsofthisstudywillbethesubject
ofalaterreportThechromosomesofthefirstinstars
whichhavebeenstudiedasofthisdatecomparefavor
ablybothinsizeandshapewiththosefoundinthe
braintissueoftheprepupaeThesixchromosomes
whichappeartobetypicalforthesomaticcellsof
themosquitocanbeclearlyseenandarepairedduring
prophaseThechromosomecomplimentineachin
stanceconsistsoftwopairsoflongchromosomes
andathirdsomewhatshorterpairNofurtherob
servationsofsignificancehavebeenmade

Summary

Atechniquehasbeendevelopedforthestudyof
thechromosomeoffirstinstarmosquitolarvaeAl
thoughthepresentreportisbasedonpreliminary
observationsthetechniquedevelopedappearstobe
asuitableoneforthepreparationofmosquitotissues
forchromosomestudies
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FLUCTUATIONSINABUNDANCEOFCOMMON

SPECIESOFMOSQUITOESINSALTLAKE
COUNTYUTAH

JAYEGRAHAM
SouthSaltLakeCountyMosquitoAbatementDistrict

DONMREES

UniversityofUtah

ChangesinmosquitopopulationsinSaltLake
CountyUtahhavebeenobservedoveraperiodof
severalyearsSomeofthesechangesarerelatively
permanentincreasesordecreasesintheyearlyabun
danceofvariousspeciesThesechangeswerereported
in1958byGrahamReesandNielsenTheconclusions
reachedatthattimearestillvalidbutfurtherstudy

ThisstudywassupportedbyagrantfromtheNationalInsti
tutesofHealth
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ofAedesnigromaculispopulationshasbeennecessary
Graham1959reportedsomeofthesestudiesand
recentpopulationschangesinthisspeciesaretobe
presentedatthismeetingbyCollettandRees

Otherobservedchangesinmosquitopopulations
areseasonalcyclesofpopulationsandtemporary
increasesordecreasesinthenumbersofmosquitoes
ofeachspeciesproducedinayearChangesinpopu
lationsweredeterminedprimarilybymeansofcareful
andcompletelarvalsurveysinwhichasampleof
mosquitolarvaewastakenfromeachbodyofwater
wherelarvaewerefoundBitingcountsandlight
trapcollectionswereusedasadditionalsourcesof
informationandingeneralareinagreementwith
thelarvalcollectionsLighttrapcatcheswerenot
usedastheprimarysourceofdataregardingchanges
inmosquitopopulationsbecausegenerallyonlyafew
mosquitoesaretakenandasmallsourcenearthe
trapcanandhasproducedbiasedresultssofaras
totalpopulationsofcertainspeciesareconcerned
Thetrapsareplacedtodeterminemosquitonuisance
inpopulatedareasandthesampleofadultmosquito
populationsobtainedbythismethodisneitherrandom
norbroadandinclusiveasthelarvalsamplesBiting
countstakenwereinsufficienttobeareliableindex

ofchangesinmosquitopopulationsFieldobservations
wereusedtosubstantiatedatafromothersources

Thefourmostcommonspeciesofmosquitoesin
SaltLakeCountyinorderofabundanceareAedes
dorsalisCulextarsalisCulisetainornataandCulex
pipiensChangesinabundanceofAedesdorsalisand
thefactorsresponsibleforthemhavepreviouslybeen
reportedindetailbyGrahamandCollett

Followingarethreegraphsshowingtheseasonal
distributionofthenumberofpoolswithlarvaeof
CulextarsalisCulexpipiensandCulisetainornata
fortheyears195719581959and1960

ISeasonaldistributionofpoolswithlar
vaeofCulextarsalisfortheyears1957
19581959and1960

IISeasonaldistributionofpoolswithlar
vaeofCulexpipiensfortheyears1957
19581959and1960

FigureIIISeasonaldistributionofpoolswithlar
vaeofCulisetainornatafortheyears
195719581959and1960

CulextarsalisandCpipienshaveconsistentand
similarpatternsofseasonalabundancesasdetermined
bythepoolswithlarvaeInthesetwospeciesthe
numberofpoolscontaininglarvaeincreasesslowly
thefirstpartoftheseasonandthenmorerapidly
untilapeakisreachedusuallyinthefirsthalfof
AugustAlthoughbothspeciesreachapeakatap
proximatelythesametimeCtarsalisbeginsincreasing
inthenumberofpoolsinwhichlarvaearefound

aboutamonthbeforeCpipiensBecauseCpipiens
hasashorterperiodinwhichtoincreaseinabundance
itisnotabletoutilizeasmanylarvalhabitatsas
CtarsalisevenifthehabitatsareavailableThis

shorterperiodofincreaseinthecycleofseasonal
abundanceofCpipiensisaprobablefactorinkeeping
populationsofthisspeciesbelowthatofCtarsalis

Figure

Figure
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Populationsofbothspeciesbegintodeclinein
AugustanddecreaserapidlyinSeptembereven
thoughtherearestillalargenumberofhabitats
present

Culisetainornatadoesnotshowaconsistentor

regularpatternofseasonalabundanceoflarvalpopu
lationsPeaksofabundancemayoccurfromthefirst
halfofJuneuntilthelasthalfofAugustThefactors
responsiblefortheseasonalfluctuationsintheabun
danceofCinornataarenotknownbutthespecies
occupieslarvalhabitatswithAedesandCulexmosqui
toesandthiswidevarietyoflarvalhabitatsused
byCinornatamayaccountforthelackofaconsistent
seasonalpatterninlarvalabundanceofthisspecies
Sinceavarietyoflarvalhabitatswouldprobablybe
influencedbymorefactorsthanauniformlarval
habitat

Fluctuationshavebeenlargeinthetotalnumber
ofmosquitoesproducedbyaspeciesinayearThe
mostimportantofthesechangeswastheincrease
ofCulextarsalisthatoccurredin1958 Reesetal

1959Lighttrapcollectionsandlarvalcollections
indicatethatthisincreaseactuallybeganin1957
SomefactorsresponsibleforincreasesinCtarsalis
populationsinUtaharebelievedtobeknownGra
hamBradleyandCollett1960Thesefactorsare
abovenormalprecipitationearlyintheyeareither
asexcessivesnowfallinthewinterorabovenormal

rainfallinlateMayorJunefollowedbyalonghot
dryperiodinJulyandAugustAdditionalevidence
tosupportthiswasobtainedinboth1959and1960
In1959larvalpopulationsofthisspeciesreacheda
peakinthelasthalfofJulyratherthaninAugust
ThedeclineinlarvalpopulationsinAugustcoincided
withabovenormalrainfallinthefirstweekofAugust
Rainfallatthisperiodmaydirectlyaffectlarvalpopu
lationsofthisspeciesadverselybutitismorelikely
thattheeffectisindirectresultingfromadecrease
intheamountofirrigationwaterusedIn1960the
SaltLakeValleyexperiencedthehottestsummeron
recordwithpracticallynorainfallDuringthishot
dryperiodlarvalpopulationsofCulextarsalisin
creasedconsiderablybutremainedbelow1958because
precipitationearlyintheyeardidnotprovideas
muchstoredwaterforirrigationpurposesandfewer
larvalhabitatswereavailablefromwasteirrigation
water

BothCulisetainornataandCulexpipienslarvaein
creasedinnumbersin1959andagainin1960The
increasesweregreatenoughtocauseconsiderable
additionalworkforthemosquitoabatementdistrict
Thefactorsresponsiblefortheincreasearenotknown
Thelarvaeofthetwospeciesarefrequentlyfound
togetherandareinfluencedatleastinpartbythe
samefactorsAlloftheincreasesinnumberthat
havebeenobservedhaveoccurredoveraperiodof
atleasttwoyearsThisindicatesthatchangesinthe
populationofmosquitoesproducedbythesespeciesin
oneyearislimitedinpartbytheleveloftheprevious
yearspopulation
SUMMARYANDCONCLUSIONS

Carefulanddetailedmosquitolarvalsurveysin
SaltLakeCountyUtahhaveshownthatdistinct
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fluctuationsinpopulationsofAedesdorsalisCulex
tarsalisCulisetainornataandCulexpipienshaveoc
curredEvidenceobtainedfromlarvalsurveyswas
substantiatedbylighttrapcollectionsbitingcounts
andfieldobservations

CulextarsalisandCpipienslarvalpopulationsshow
definiteandsimilarpatternsofchangeconsistingof
anincreaseinnumbersfromthefirstpartofthe
seasonuntilapeakisreachedusuallyinthefirst
halfofAugustfollowedbyasharpdeclineCpipiens
lagsinthispatternaboutamonthbehindCtarsalis
duringtheperiodofincreasebutreachesapeakat
approximatelythesametime

PopulationsofCulisetainornatadonotshowa
consistentseasonalpatternofchangeinnumberfrom
yeartoyearpossiblybecausethelarvaeoccupya
widevarietyofhabitatsandareinfluencedbyagreater
numberoffactorsthanCulextarsalisandCpipiens

Ctarsalisshowedanincreaseinnumbersin1957

andagreaterincreasein1958Somefactorsresponsible
forthisareabovenormalprecipitationearlyinthe
yearfollowedbyalongdryperiodandthesubsequent
affectoftheseweatherfactorsonirrigationpractices

CpipiensandCinornataincreasedinnumberin
1959and1960Thefactorsresponsibleforthesein
creasesarenotknownbutsincetheincreasesfor
thesespeciesaswellasCtarsalisdevelopedover
aperiodofatleasttwoyearstheincreaseofone
yearspopulationappearstobelimitedinpartby
thepopulationsleveloftheprecedingyear
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IMPROVEITECHNIQUESFORTHE
LABORATORYREARINGOFAEDESAEGYPTI

JOHNEPORTERANDGEORGEKOZUCHI
USQuarantineStationUSPublicHealthService

MiamiBeach39Florida

AbstractThreetechniquesaredescribedwhich
haveprovedusefulinrearingAedesaegyptiatthe
MiamiBeachFloridaQuarantineStationTheseare
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1Preparationofanadultfeedingsolutionconsisting
of1partofa2propylandmethylparabento3parts
ofahoneywatersolutiontopreventfermentationand
moldingandapreliminaryreportontheeffectsof
parabensolutionsformoldpreventiononeggdeposi
tionpapers2ahoneywatersolutionfeederwhich
isimpervioustoeggdepositionandrapidevaporation
and3aneasilyconstructedandinexpensivesleeve
typecageforestablishingcoloniesofmosquitoesfrom
smalllarvalcollections

MOSQUITOLARVAERECOVEREDFROM
CISTERNSANDCEMETERYURNSIN

SEAPORTCITIESINLOUISIANA
MISSISSIPPIANDALABAMA

BURTONREVANSANDEDWARDJFINx

ThePublicHealthServicehascarriedonanactive

programforthecontrolofAedesaegypti Linn

theurbanyellowfevermosquitoininternationaltraffic
areasoftheUnitedStatesparticularlysince1957
HughesandPorter1958Ithasbeenobservedduring
theconductoftheprogramthatareasfavorablefor
aegyptibreedingsometimesoccurnearairportsand
docksandserveaspointsforreinfestationofthe
trafficcentersOthermoredistantpotentialbreeding
sitesarealsoinspectedwhentimepermitsInthis
reportinformationbasedoninspectionsmadeof
cisternsandcemeteryurnsinvariousseaportcities
ofLouisianaMississippiandAlabamafromJanuary
throughSeptemberof1959and1960issummarized

Theimportanceofcisternsandcemeteryurnsin
theproductionofaegyptiwaswellrecognizedduring
thelastyellowfeverepidemicintheUnitedStates
whichoccurredinNewOrleansin1905 Augustin
1909 AUnitedStatesPublicHealthServicesurvey
andcontrolunitinNewOrleansin1943reported
thatin45cemeteriestherewereanestimated100000
flowervasesThispresentedaverydifficultinspec
tionalandcontrolproblemwithalimitedstaffOne
solutionwasfoundtobetheinstallationofautomatic
phenothiazinelarvicidedispensersoncemeteryhy
drantsVaseswerethusfilledwithmosquitoproof
waterAnotherPublicHealthServicesurveywas
conductedin1956and1957forthepresenceofaegypti
incemeteryurnsbutonlyonevasewasfoundbreed
ingthismosquitoTinker1960andHermsandGray
1946

Manyofthesecemeteryurnsareofapermanent
typeandaffordpotentialbreedingsourcesofacon
tinuingnatureManyurnsarepermanentlyfixedin
placewithcementandcannotbeoverturnedothers
containnaturalorartificialflowerswhichmakemos

quitocontrolaratherdelicatepublicrelationsproblem
Rainwaterkeepsevenneglectedurnsperiodically
filledAwidevarietyofinsecticideshavebeenused
inthetreatmentofcemeteryurnsHoweverapplica

EntomologistandBiologistrespectivelyDivisionofForeign
QuarantinePublicHealthServiceUSDepartmentof
HealthEducationandWelfareNewOrleansLouisiana
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tionoftheseinsecticidesbyhandisveryexpensive
particularlyinahighcostlaborareaastheUnited
StatesHencetheusebythePublicHealthService
ofautomaticlarvicidedispensersoncemeteryhydrants
isoneanswertothisproblem

InasurveybytheUnitedStatesPublicHealth
ServicefromMay1toNovember301944atotal
of245cisternswithwaterwereinspectedinNew
OrleansFortypositivecisternsoranaegyptiindex
of163wasfound Tinker1960

CisternsarenotcommonplacestructuresinNew
OrleanstodayHowevertheydooccurmorecom
monlyincommunitiesalongthelowerMississippi
Riverwherethelocalgroundwateristoobrackish
fordrinkingpurposesAlthoughpipedfreshwater
ispresentlybroughttotheselocalitiesmanyofthe

Citiessurveyed
duringJan
Sept195960

VeniceLa

BurasLa

DestrehanLa

GramercyLa

TotalNo
ofurnsin

spected

NewOrleansLa7866

277

GulfportMiss 590

BiloxiMiss 324

MobileAla 1140

9 11

400 22 22 1

123 1 1

BatonRougeLa 169 17

1 23

62 50 12

4 7
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oldcisternsarestillinuseControlofmosquitobreed
inginthesecisternsbyscreeningalightoilorthe
useofminnowsGambusiaarereportedtobeeffective
HermsandGray1946

InTable1itmaybenotedthateightspeciesof
mosquitolarvaearereportedrecoveredfromcemetery
urnsinspectedincitiesinLouisianaMississippiand
AlabamaCulexquinquefasciatusSayandAedestri
seriatus Saywerethemostcommonspecieswith
CulexsalinariusCoqandCrestuansTheobtoalesser
degreeAnophelespunctipennis SayAncrucians
WiedCulisetainornata WillandAedesaegypti
wererarelyrecoveredAmongthecitieslistedinTable
Iaegyptihavebeenfoundbreedingintheinterna
tionaldockareasonlyinNewOrleansandMobile
andhereonlyinsmallnumbers duringthelast

TABLE1

MOSQUITOLARVAERECOVEREDFROMCEMETERYURNSIN
VARIOUSSEAPORTCITIESINLOUISIANAMISSISSIPPIAND

ALABAMADURINGJANSEPT195960

Totalnumberofcemeteryurnspositiveforeachmosquitolarvalspecies
Total

Ae AetriCquinque Csal CrestAnpuncti An CulinNo
aegypti seriatus fasciatus inarius uans pennis crucians ornataColl

1 17 45 7 7 3 1

240 35 10 1 1 1

TOTALS 11129 1 151 185 20 10 3 2

TABLE2

MOSQUITOLARVAERECOVEREDFROMCISTERNSINVARIOUSCITIES
ALONGTHELOWERMISSISSIPPIRIVERINLOUISIANA

DURINGJANSEPT195960

Totalnumberofcisternspositiveforeachmosquitolarvalspecies
TotalNoof

Citiessurveyedduring cisternsin
JanSept195960 spected Aetriseriatus Cquinquefasciatus Crestuans

VeniceLa 93 3

EmpireLa 66 2 3

BurasLa 87 4

PortSulphurLa 66 8 1

TOTALS 312 2 18 1

TotalNo
Collected

3

5

4

9

21

81

48

20

45

1 3

17

24

124

11

1 373
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1960surveytherewasanaegyptiindexof46inthe
NewOrleansdockareaandanindexof19inthe
Mobiledockarea

InTable2threespeciesofmosquitoeswerere
coveredfromthecisternsinspectedCquinquefasci
atuswasagainthemostcommonspeciesfoundwith
AtriseriatusandCrestuansmorerarelyrecovered
Noaegyptihavebeenfoundintheinternationaldock
areasofVeniceEmpireBurasorPortSulphur
Louisianaduringthe195960aegyptisurveys

Onthebasisofthesesurveysitwouldappearthat
aegyptiarenotbreedingtoanimportantdegreein
cemeteryurnsorcisternsintheareasinspectedat
thistime
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AugustinG1909HistoryofyellowfeverNewOrleans
Searcy PfaffLtd1194pp

HermsWBandGrayHF1946MosquitocontrolNew
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TECHNIQUESUSEDTODETERMINETHE
PHYSIOLOGICALAGEOFMOSQUITOES

Illustratedwithslides

BETTINAROSAY

BureauofVectorControl
CaliforniaStateDepartmentofPublicHealth

ABSTRACT

Studiesofmosquitoesinthelaboratoryshowthat
theteneraladultcanberecognizedbythepresence
ofmuscleremnantscarriedoverfromtheimmature

stagesOvariandevelopmentfromtheearliestfollicu
larstatetothematureeggisclassifiedaccordingto
ChristopherscategoriesPaludism273881911
Subsequenttoovulationadilatationremainsonthe
follicularpediceltomirkthesiteofthepreviouslyde
velopedeggThenumberofdilatationsperpedicel
isanindexofthenumberofovariancyclescompleted
bythefemale

Theconversionofphysiologicalagetochronological
agebasedonlaboratorystudiesshowsthatat21Cthe
teneralstagelastsaboutonedayandeachovarian
cyclerequiresfiveorsixdaysinseveralmosquitospe
ciesThedurationofeachphaseisdirectlyrelated
totemperatureThefindingofmosquitoesnearFresno
withtwofolliculardilatationswasunusualandthe
findingofindividualswiththreesuchdilationswas
rare

Agedeterminationtechniqueshavebeenusedin
cooperationwithmosquitoabatementagenciestohelp
definebreedingsourcestodetectmovementsofpopu
lationsandtocompareseparatepopulationsbyage
compositionUseofthetechniquesiscontinuingin
fieldstudiesofadultmosquitobehavior
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STUDIESOFTHEBIOLOGYANDCONTROLOF
LEPTOCONOPSTORRENSTOWNSEND

RHWHITSELTHLAURETCAVICKERYJR
ANDHEMUNSTERMAN

SanMateoCountyMosquitoAbatementDistrict
BurlingameCalifornia

RecentstudiesonthebitingblackgnatLtorrens
withinSanMateoSantaClaraandSolanoCounties
Californiaindicatethatspecificlocationswithinclas
sifiedsoilseriesmayaccountforalargeproportion
oftheadultgnatpopulationSinceactualcontrolwork
necessarilyrequiresdelimitingpositivesourceareas
withinmanythousandsofacresofcrackedclaysoils
oneofthemainobjectiveshasbeentodeterminethe
specificsoilcharacteristicsandrecognitionfactors
pertinenttoactualpositiveblackgnatsites

Thelongrangestudiesoflarvalhabitatlifehistory
experimentalcontrolandenvironmentalmodification
havereceivedcontinuedstudy

Theadviceandcooperationofaconsiderablenum
berofpeoplewererequiredinthisinvestigationThe
suggestionsofCDonaldGrantwereofgreatvalue
inplanningthestudyandpreparingthemanuscript
Theworkersareparticularlygratefulforthecontinued
cooperativeeffortsofDrAustinMorrillinrelationto
experimentsconductedattheUSNavalRadioStation
nearDixonCaliforniaSpecialappreciationisex
tendedtoMrRalphENelsonAssistantStateSoil
ScientistMrGlenEBrownWorkUnitConserva
tionistMrWesleyLindseySoilScientistMrHerman
CCohenSoilConservationistandMrLelandBates
SoilScientistfortheirhelpfulinformationandfield
assistanceSeasonalweatherdatawasobtainedfrom
theUSWeatherBureauSanFranciscoCalifornia

MaterialsandMethods

Sinceaconsiderableamountofthisworkhasbeen
concernedwithestablishingspecificfactsrelatingto
thesoilsinwhichtheblackgnatisconfinedequip
mentwhichreduceserrorsandfacilitateshandling
hasbeenacquired

TothisendaRoperpostholediggercapableofdig
gingahole42inchesdeepand6inchesindiameter
waspurchasedandattachedtoajeepinordertoobtain
soilsamplesmorereadily

AWeston24inchstainlesssteelindustrialther
mometer Model2211wasutilizedinacquiringsoil
temperaturesatspecifiedsitesThesetemperatures
weretakeninthesoilbydiggingahole6inchesin
diameterby30inchesdeepandbackfillingwiththe
originalsoilandsandtofacilitatetheinsertionofthe
thermometerItwasarbitrarilydecidedthatthe28
inchdepthwouldgivetheworkersanideaofthe
temperaturevariationwithinthemiddletolowerpor
tionsoftheAsoilhorizonwherelarvalspecimenshave
frequentlybeenextracted

Soilmoisturecontentwasderivedbythestandard

1Studiesconductedunderamatchingresearchgrantfromthe
CaliforniaStateDepartmentofPublicHealth
StudiesunderthedirectionofCDonaldGrantManager
Entomologist



AMERICANMOSQUITOCONTROLASSOCIATION 18THANNUALMEETING

methodprescribedbytheUSDepartmentofAgri
culture1954andwasalsoacquiredfromthesoil
28inchesbelowthesurfaceFivepermanentsoiltem
peratureandsoilmoisturestationswereestablished
onpositivesoilsinApril1960Additionalrecordings
wereobtainedfromtheenvironmentalstudyplotsat
Dixon

SoilpHrecordingswereobtainedbyusingthe
BeckmanglasselectrodepHmeterThepHreadings
weretakenfromsoilspreparedata11soilwater
ratiooratthestickypoint

TrappingofadultgnatswascompletedinSan
MateoSantaClaraandSolanoCountiesCalifornia
withatotalof130modifiedDowtrapsbeingemployed
Lauret1958Manyofthesetrapswereplacedover
soilssuspectedofbeingpositiveorsoilspreviously
establishedasbeingpositivewithcontinuedresults
desiredSixchemicalcontrolandtwoenvironmental

controlstudyplotsrequiredtheuseof70emergence
traps

Theexperimentalchemicalcontrolplotsestablished
attheUSNavalRadioStationnearDixonCalifornia
weredesignedtotesttheeffectivenessofDieldrin
whenappliedattherateof2and4poundsofactive
materialperacreusing300gallonsofwatertoprovide
thedesiredphysicalcoverageThreecontrolandthree
testtrapswereplacedonboththethreesixteenthand
threeeighthacreplots

Anexperimentdesignedtoexaminetheeffectof
environmentalmodificationsongnatemergencewas
establishedonCapayclayattheUSNavalRadio
StationFourthreesixteenthacreplotswith5traps
eachwhichincludedanativepasture controlan
irrigatedpastureanirrigateddiskedfieldandadry
diskedfieldwerecreatedtotesttheaffectofdifferent
agriculturalpracticesontheemergencepatternA
rainbirdsprinklersystemwasutilizedontheirri
gatedplotstosoakthesoiloversometimeWaterwas
notallowedtoaccumulateonthesurfaceoftheplots
butwasaddedslowlyatfrequentintervalsuntilthe
crackingevidencedonthenativepasturewasentirely
eliminated

ChemicalcontrolplotswereestablishedonaCropley
claysoilinSanMateoCountyCaliforniatofurther
examinetheeffectivenessofDieldrinandinaddition

testthepossibilitiesofDiazinondustasaneffective
chemicalincontrolofadultblackgnatsDieldrinwas

Location Topography

PaloAlto
SantaClaraCounty Hilly

MenloPark
SanMateoCounty

Hillsborough
SanMateoCounty

TABLEI

SPECIFICPOSITIVESOILSANDTHEIREMERGENCEPERIODS

Alluvialfan

Hilly

Dixon Alluvialfan

SolanoCounty orBasinlike

Dixon Alluvialfan

SolanoCounty orBasinlike

appliedontwooneeighthacreplotsattherateof1
and2poundsofactivematerialperacre withthe

additionof1percentkeroseneand025percentCol
loidalX77in10gallonsofwaterAttheUSNaval
RadioStationnearDixonDieldrinwasalsoapplied
toa316acreanda38acreplotattherateof2and
4poundsofactivematerialperacrerespectivelyin
300gallonsofwaterDiazinondustwasappliedontwo
oneeighthacreplotsattherateof1and2pounds
activematerialperacreAKiekensDekerWhirl
windmistblowerwasemployedinthedispersalof
bothchemicalsThreecontrolandthreetesttrapswere
setoneachplot

ThesusceptibilityofLtorrenstoknownconcentra
tionsofdieldrinandDDTwascarriedoutinthe

laboratoryusingimpregnatedpapersfromtheWorld
HealthOrganizationkitformosquitoesDifficultiesin
thehandlingofspecimenssecuredfromdenseswarms
inSantaClaraCountyandtransferofthegnatsinto
individualcontainersduringthetestsoftenledto
debilitatingaffectstomanyindividualgnatsThree
testsweremadeonseparatedayswiththefirstoneon
June26thservingasatrialSpecimensusedinthe
testsweremadeonseparatedayswiththefirstoneon
storedinanicecooledcontainerduringtransport

SpecificSoilsandAdultEmergence
IthasbeennoticedbyanotherworkerSmith1948

thatadultgnatsmayinfestaparticularlocalityforas
longas6weeksbuttheactualemergenceperiod
experiencedfromanysingletrapisnormallythree
weeksIthasbeendemonstratedthatmorethanone

typeofsoilmaysupportlarvaeApparentlythephysi
ographicpositionofthesesoilscontroltosomeextent
thefactorswhichultimatelytriggeremergenceRefer
encetoTableIclearlyillustratesthattwodifferent
soilscapableofgnatproductioninthesamelocality
mayhavedissimilaremergenceperiodseventhough
theclimaticconditionsareverysimilar

Thereseemstobesomecorrelationbetweenearly
dryingandcrackingofasoilandanadvancedemer
genceperiodwhiletheconverseseemsequallytrue
Otherfactorsinvolvingcharacteristicsofthesoilsmay
complicatethispictureThecrackingpotentialofasoil
maybeanimportantkeyastowherethegreateror
lesserlarvaldensitiesmaybeexpectedItisofinterest
tonotethatonlythesmallercracking 1wide

SoilSeries 1960EmergencePeriod

Altamont

Cropley

MontaraClimax

Undetermined

Capay

June3June24

May25June27

June8July6

May31June26

May16June13

33
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Characteristics

Color

Texture

Structure

Pores

pH3

CO

TABLEII

CHARACTERISTICSOFFOURPOSITIVEBLACKGNAT
SOILSINTHENORMALLARVALZONE

SoilSeries
Altamont Capay Cropley

darkgray
todark

graybrown

clay

strong
coarseangular
blockyto
massive

tubular tubular

6680 6780

noneto

slight
effervescence

darkgray
brownto

lightolive
brown

clay

strong
coarseangular
blockyto
massive

noneto

slight
effervescence

surfacesoils generallycorrelatedwithfewercracks
perunitsurfaceareademonstratedhighnumbersof
gnatspertrapduringthe1960emergenceperiodTraps
placedonsoilswhere2to3inchsurfacecrackswere
commonyieldedlittleornoemergenceFurthertesting
andevaluationofthetrappingmethodsonwidecrack
ingsoilsurfacesistobeaccomplishedinthefuture

Thefeasibilityofacontrolprogramwillbelargely
dependentuponthecareindelimitingthosesoilscap
ableofproducinggreatnumbersofgnatswithina
givenareaIfspecificestablishedsoilseriesarefound
toberesponsiblefoxheavygnatproductioninwidely
scatteredareasofthestatethenamoreconcentrated
effortcouldbeexpendedwithintheselimits

TheemergenceofLtorrensfromtwospecificsoil
seriesmaybeseeninFigureIThegreaternumberof
adultscollectedinSolanoCountyisprobablydueto
thehigherdensitiesofgnatsexperiencedinthefield
duringtheemergenceperiodincomparisonwiththe
lighterpopulationsgenerallynoticedinSanMateo
County

Todateacomplexofcertaincharacteristicsare
evidentinourpositivesoilsyetnosinglemeasurable
commondenominatorcanbedistinguishedManyof
oursoilsareChernozemicsoilsandfrequentlyhave
characteristicsofaGrumusolThefollowingcharac
tersnormallyarepresent

1Darkcoloredsurfacesoilswithamoderatelyhigh
organicmattercontentThischaracterissomewhat
variable

2Thesurfacesoilshaveaslightlyacidtoneutral

1Knownandsuspectedlarvalzones
2Thewordtoreferstoachangingconditionwithdepth

Colorimetricfieldmoist
Allabovesoilsdisplayeffervescencewithdepth

3GreatSoilGroups

grayto
pale
yellow

clayto
sandyclay

LarvalHabitat

strong
coarseangular
blockyto
massive

tubular
tonone

none

Diablo

darkgray
tograybrown
brown

clay

strong
coarseangular
blockyto
massive

tubular

6480 7080

noneto

slight
effervescence

reactionbecomingmorealkalinewithdepthApH
rangeof60to80orslightlyhigheristypical

3Normallythedarkersurfacesoilsgradeinto
lightercoloredsoilswhichcontainamoderatetohigh
accumulationoflimeThecarbonatehorizonmayor
maynotbevisible

4Thesurfaceanduppersubsoilshaveadefinite
structurewithmoderatecrackingevidentduringthe
dryseasonbutthelowersubsoilsChorizongen
erallylackstructureandmaybetermedmassive

5Thesurfaceanduppersubsoilshaveaclayor
clayloamtexturewhilethelowersubsoilsfrequently
haveasandyclayloamtextureThesecharactersare
slightlyvariable

Anincreasedunderstandingofthebionomicsofthe
larvaeandadultsbeforelargescalecontrolisinitiated
hasobviousadvantages

Ithasbeenobservedthatconsiderablevariabilityin
relationtothenumberofemergingindividualsunder
anygivenproductivesoilisfrequentlyexperienced
eventhoughthedensityofadultsisverygreatThis
apparentaggregationoflarvaehasnotyetbeenex
plainedbutmayverylikelydenotespecifichabitsnot
yetknownoftheadultfemalerelatingtooviposition
Thedeterminationofthefactorswhichinduceoviposi
tionisanapparentprerequisitetoourunderstanding
oflarvaldistributioninaspecificsoil

Inordertostudythehabitsofthelarvaeinthelab
oratoryamethodtospeedtheirisolationfromthesoil
mustbeprovidedDuringthe1961emergenceperiod
increasednumbersoflarvaewillbecreatedunder
selectedsitesbytheemploymentofaprocedurere
portedbySmith1948whereadultgnatswerein
ducedtofeedoncagedanimalsandovipositwithinthe
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NoofAdultGnats

60

45

30

15

1

2329

May

FIGUREI

EMERGENCEPATTERNONTWOPOSITIVESOILS

Datafromfivetrapsoneachsoil

Cropley clay

SanMateoCounty

Undeterminedsoil

SolanoCounty

305 612 1319

June

WeeklyPeriods

2026

cageconfinesInadditionvariousattemptswillbe
madetosurveylargequantitiesofspecificsoilsfor
thepresenceoflarvaeutilizingvariousisolationtech
niques

Attemptswillbemadetoinduceovipositionandrear
larvaeinthelaboratory

Duringthe195960seasonexaminationinthelarval
zoneofpositivesoilshasrevealedcertainfactswhich
maybeanaidinpredictingthedistributionoflarvae
inanypotentiallypositivesoilTableIISmith1948
received85larvaein99poundsofCapayclaysoilat
adepthof15to25inchesbelowthesurfaceandre
portedthemaximumnumberinthevicinityof18
inchesbelowthesurfaceTableIIshowsthatthema

jorityofthelarvaeextractedoccurinadarkgray
brownclaywithaneutraltomoderatelyalkalinereac
tionThepositivesoilsatthisdepthnormallyhave
highermoistureequivalentvaluesUSDA1958than
inthesubsoilsChorizonacharacteristicthatis
generallytrueofourpositivesoilslistedinTableII
Thedegreetowhichasoilcracksmaybeafactor
whichallowsthemoisturecontentwithinthelarval

zonetoremainsufficientlyhighduringthedevelop
mentalperiodofthelarvae

Therangeofsoilmoisturepercentagesandtem
peraturesat28inchesbelowthesurfacewithinfive
positivesoilsmaybeseeninFigureIIThetempera
turerangeforallofthesesoilsissimilarwhilethe
moisturecontentmaynotonlyvarywiththesoiltype
butmayvaryconsiderablywithinthesamesoilVaria
tionsofasmuchas8percentmoisturecontenthave
beenrecordedwithinafootofeachotherovera
periodofaweekSincesogreatavariationhasbeen
recordedatvarioustimesduringthiseightmonthpe
riodresistanceblockswillbepermanentlyplacedat
twodifferentlevelswithinthelarvalzonetoobtain

accuratetemperatureandmoisturepercentagerecords
atafixedpointinasoilblockadjacenttosubsurface
cracks

AdultObservations

Confirmationofadulthabitspreviouslydescribedby
Lauretunpublishedreport1957wereobtainedat
varioustimesduringtheemergenceperiodOneaddi

tionalobservationisworthyofmentionOnJune15
1960twoseparatematingpairswereobservedwithin
aperiodof5minutes11251130amattheUS
NavalRadioStationnearDixonCaliforniaThesetwo
matingpairswerenotcontiguouswithaswarm

ChemicalControlTestsandEnvironmental
Modifications

ChemicalcontrolplotswereestablishedattheUS
NavalRadioStationSolanoCountyCaliforniaand
inMenloParkSanMateoCountyCalifornia

Theproblemsinvolvedinreceivingadequatein
secticidecoverageweredescribedbyLauret1958

Resultsoftheexperimentalchemicalcontrolplots
aregiveninTableIIINegativeresultswereobtained

a

TABLEIII
EXPERIMENTALCONTROLPLOTS

Insecticide
Insecticideand

RateofApplication

1lbacre

2lbsacre

4lbsacre

o
1lbacre

2lbsacre
Q

35

TotalSubsequentGnat
Emergence

Test Control

1

0

9

2

2

120

5 14

2 11

fromalltrapsonachemicalcontrolplotattheUS
NavalRadioStationwheredieldrinwasusedona316
acretestplot

Sincetheemergenceonanyspecificplotmaybe
highlyvariableitisimperativethatstudiesinthefu
tureregardingchemicalcontrolincludeagreater
numberoftrapsInourmostproductiveareaatthe
USNavalRadioStationwheredieldrin4lbsacre
wasappliedona3Eacreplotwereceivedanaverage
of40gnatsinthecontroltrapsandanaverageofthree
gnatsinthetesttrapsAgreaternumberofexperi
mentaltrapswillbesetduringthe1961emergence
periodonthebasisofthisyearsresults

Fortunatelytheadultgnatsspendconsiderable
timeonthegrassesandforbsimmediatelyafteremer
gencepriortoflightinthemorningandatvarious
timesduringthedaydependinglargelyonthemete
riologicalconditionsInallprobabilitytemporary
reliefmaybereceivedthroughtheapplicationofchem
icalinsecticidestothesurfaceofthesoilsinsucha
mannerthatadequatecoverageofthevegetationis
obtained

Amorepermanenttypeofcontrolhaspromisein
areassuitableforitsapplicationThistypeofcontrol
involvesthemodificationofcertainagriculturalprac
ticesinthevicinityofgnatproducingsoils

Ithasbeennoticedbyinhabitantsinheavilyin
festedareasthatwhenpermanentpasturelandswere
convertedtoirrigatedpasturesthereseemedtohave
beenacorrespondinglylessernumberofLtorrens
thereafterWiththispossibilityinmindfour1eacre
plotsemployingdifferentagriculturalpracticeswere
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TempF

FIGUREII

MAXIMUMMINIMUMSOLTEMPERATURESANDSOILMOISTURE

PERCENTAGESFORFIVEPOSITIVEBLACKGNATSITES

OVERANEIGHTMONTHPERIOD1960

Temperature

MoisturePercentage

Moisture

1RecordedWeeklyfrom
April25thtoDecember27th

establishedattheUSNavalRadioStationprevious
tothe1960emergenceperiodFivetrapswereplaced
oneachoftheplotswhichincludedanativepasture
controlanirrigatedpastureanirrigateddisked

fieldandadrydiskedfieldThetrapsonthemodi
fiedplotswerenegativefromMay5ththroughOcto
ber12thwhilethecontrolplotreceivedpositiveresults
fromtwotrapsduringtheweekofJune117thThe
trapswerepurposelyallowedtoremainontheplots
afterthewaterwaswithdrawnonJuly6thinorderto
observearetardedemergenceperiodExaminationof
soilmoistureretentionat30inchesbelowthesurface
fromJuly6ththroughOctober12thinthesoilsofthe
fourplotsprovidesuswithanindexastotherelative
effectivenessofthevariousmodificationsemployed
FigureIIIAsoilwhichisdiskedandthenirrigated
orvisaversamaybethemostimportantagricultural
practicetorecommendsincethecrackingisgreatlyre
ducedasaresultoftheincreasedmoisturecontentA
delayedemergencefailedtomaterializeanditwas
apparentlyentirelyeliminatedwithintheseexperi
mentalplots

SusceptibilityofLtorrenstoChlorinated
Hydrocarbons

Inordertogatheraninitialindexofsusceptibility
byLtorrenstocommonchlorinatedhydrocarbonsa
testingsetwasdevisedusingcontainersmadefrom
plasticpillvialsandfashionedafterthetestingkits
oftheWHOformosquitoesThestandardpapersin
variousconcentrationsofdieldrinandDDTwerecut
tosizeforuseinthesmallcontainersTheanalysisof
resultsfromsuchexposuresdirectlyorindirectlyare
notstatisticallycomparablewithmethodsutilizedfor
mosquitoeshoweveraninitialindexoflaboratorysus
ceptibilityofadultgnatstoknownconcentrationsand

exposureperiodscouldbeobtainedHandlingandex
posureprocedureswerenotfullydeterminedforbest
resultsinitiallyhencethedatagainedshowssome
variability TableIV

Inallcasestheexposuretimetothechemically
treatedpapersinthecageswasonehourandTable
4onsusceptibilityshowsthegnatreactionstothein
secticideswerereadilymanifestedintheirbehavior
withinshortperiodsafterexposureandwhereasthe
shortnaturallifespanofthegnatscouldhaveacon
siderableeffectintheresultsitwasdeemedhestto
ratetheaffectsonthefourobviousconditionsthat
weredemonstrated

Inallcasesitwasapparentthattheadultgnats
showedahighsusceptibilitytotheseinsecticidesand
thattheywereratherquicklyaffectedafterexposure
tothetestpapersconsiderablymoresothantheusual
casewithmosquitoesatsimilarexposuresNostatisti
calevaluationorcomparativeindexmaybeafforded
onthebasisoftheseinitialtestshoweverthesuscep
tibilitywassoobviousthataroughguidewasreadily
affordedforfieldtestingofinsecticideapplications

Discussion

Ourmajorobjectiveiseventualcontrolwhichmay
bemoreeffectivelyaccomplishedwhenthesoilswhich
produceLtorrensaredelimitedandfurtherinforma
tionconcerningthelifehistoryofthegnatisavailable
sothatcontrolmethodswhenprovidedwillbemore
effectual

Theemergenceperiodnormallyextendsovera3
to4weekperiodbutadultgnatsmaycontinuetofly
inarestrictedlocalityfor6to7weeksormoreThis
isduetothepresenceofdissimilarsoilsintheimme
diatevicinitywhichhavedifferentinternalcharacter

2
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Number

of

adults

Number

of

adults

TestII
1

June271960

Postexposure
timeinhours

3z

2

3

TestIII2
July11960

Postexposure
timeinhours

0

1

2

176
278F

TABLEIV

SUSCEPTIBILITY

Dieldrin DDT

Control 01 02 04 08 Control 05 10 20 Condition

17 1

13

16

1 5

8 4 3

15

2 1

7 2 1

11

11

10

1

2 8 8

1 10 10

3 14 16

8 16 18

12 10 11

1 5

11 7

8 3

4 6

1 10

4 8 16

isticsandphysiographicpositionsthatultimatelyeffect
thefactororfactorswhichtriggeremergence

Althoughwereceivevaryingnumbersofadultgnats
fromtrapsindifferentareasusuallyacertainpro
portionofthetrapsforanyonesitearestronglyposi
tive

Allofthesoilsthatarepositivetodatemaybe
termedChernozemicsoilsorsoilsthatpossessmany
oftheircharacteristicssuchastheGrumusolsSoils

mapsareavailablefornearlyallareasinfestedwith
thisblackgnatwhichcouldbeusedtolocatepoten
tiallypositivesoils

Thereisahighindicationthatsoilmoisturecontent
isanimportantfactoreitherdirectlyorindirectlystim
ulatingpupationSoilmoisturepercentagesvary
greatlywithinthesoilaftercrackingisinitiatedduring
dryperiodsAvariationofasmuchas8percentmois
turecontenthasbeenrecordedwithinaweekinthe
sameimmediatelocationSuchwidevariationsmay
alsoaccurwithinapositiveclaysoilonanygivenday
duringtheemergenceperiod

Atemporarycontrolcanbeachievedbyapplyinga
properlyformulatedinsecticidetothesurfaceofthe
soilandvegetationTheadultgnatsspendaconsider
ableamountoftimeonthevegetationbothafterthey

17 Active

19 Crawling
4 14 Kicking

12 4 3 Dead

17 Active

14 Crawling
4 3 Kicking

12 9 14 Dead

17 Active

2 Crawling
4 3 Kicking

16 17 14 Dead

10 Active

4 2 6 3 Crawling
5 3 8 4 Kicking

12 Dead

3

6

9

10 Active

2 1 Crawling

6 2 1 Kicking

3 8 15 Dead

10 Active

2 Crawling
1 1 1 Kicking
8 10 15 Dead

emergeandinthemorningbeforeflightOnwindy
daysthegnatsfrequentlyseekcoveronthegrasses
andforbsThereducednumberofgnatsreachingthe
collectioncontainersinthetrapsplacedovervegeta
tiontreatedwithinsecticidesdemonstratestheeffec

tivenessofsuchatemporarycontrolmeasure
Itwouldappearprobablethatamorepermanent

typeofcontrolmaybeachievedifthesoilisirrigated
toapointwherecrackingisreducedandemergence
isretardedoreliminatedThreeexperimentaltest
plotsutilizingdifferentagriculturalpracticeswere
trappedwithnegativeresultsingnatrecoverywhile
thecontrolplotprovedpositive

Summary

1Astudyofspecificsoilsthatproducethebiting
blackgnatLeptoconopstorrensrevealscertainchar
acteristicsthatarecommontoall

2Emergenceofadultgnatsfromanypositivesoil
isnotuniformItisnotunlikelythathighlarvalinci
denceisaresultofovipositionalhabits

3Soilmoistureadjacenttosubsurfacesoilcracks
appearstobeacriticalfactorinthemicrohabitatof
thelarvaethatdeterminestheemergenceperiod



38

4Temporarycontrolmaybeachievedbyapplying
insecticidestothesurfaceofthesoilandvegetationon
whichtheblackgnatrests

5Permanentcontrolmayberealizedthroughthe
applicationofdifferentagriculturalpracticesenviron
mentalmodificationsonknownblackgnatproducing
soils

6Susceptibilitytestsinthelaboratoryindicate
dieldrintobeanefficientinsecticidefortemporarily
reducingblackgnatpopulationsinthefield
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SECONDGENERALSESSION

DrJobbinsThisafternoonwehaveaparticular
treatinstoreforusinthestandpointofthenumberof
expertswehavetodiscussamostimportantsubject
inthelightofthepresentdayknowledgeproblems
andexperienceIthinkallofusappreciatethatthe
centerofgravityofmalariacontrolfromapractical
standpointhaslongsincepassedfromtheinterestsof
theUnitedStatesterritorybutatthesametimewe
appreciatethatfromthestandpointofourworldwide
obligationsandmoralresponsibilitiesthatthisisone
oftherealproblemsandoneofthegreatareasinwhich
theknowhowandtheexperienceofthepastseveral
decades andevenbeyondinthiscountrybyour
specialistscanbeoftremendoushelp

Practicallyalloftheinternationalprogramson
malariacontrolmalariaeradicationhavebeenineffect
invariouspartsoftheworldforlongenoughatthe
presenttimeasmanyoftheearlyhighhopeshave
beeneitheraccomplishedortheyhavebeenaltered
bytheforcesofnaturethathavebeenrevealedorset
inmotionincombatingmanssacredeffortSomeof
theinformationinthisregardisthesubjectofthedis
tinguishedspeakersthatwehavethisafternoonwho
willbeledbyourgoodfriendLouisWilliamswhom
youallknowandwhowillcontributetothevarious
subjectsthatwehaveontheprogramMrRoyFritz
DrReneRachouDrRobertCoatneyarethespeak
ersparticipatinginthissessionandatthistimeDr
WilliamsIwillturnthesessionovertoyoutohaveit
progressasthesituationbestindicates

THEGLOBALPICTUREOFMALARIA

ERADICATION

LouisLWILLIAMSConsultant

PanAmericanSanitaryBureauWHO

WashingtonDC

DrJobbinsandladiesandgentlemenIhavethe
taskofindicatingthemagnitudeoftheprogramand
howitgotunderway

Intheworldthereareabouttwohundredandfifteen

nationsterritoriesandsemiautonomousunionsThe
populationofwhichisabout2800000000There
neverwasmalariaatallorelseitdisappearedthrough
naturaloccurrencesfrom880000000millionofthem
Theoriginalmalariouscountriesthusarefoundtobe
populatedby1300000000peopleOfthesemalaria
hasbeeneradicatedfrom280000000witheradication
programsnowunderwaycovering840000000people
andtherearenoprogramsatallforonly180million
oftheoriginal1300000000peoplewhichontheface

PopulationsofmainlandChinaNorthVietnamandNorth
Koreaarenotincludedbecausenoinformationcanbesecured

concerningextentofmalariaproblem

TUESDAYJANUARY311961130PM

AMCAPresidentDanJobbinspresiding

ofitlookshighlysatisfactoryButthisisonlytoshow
themagnitudeofthetaskandtoemphasizewhatre
mainstobedonebecauseinthenationswheremalaria
eradicationprogramsareunderway840000000peo
plesomeofthemarenotgoingasplannedWehave
ceasedboastingofwhathasbeendoneandarenow
concentratingonthemostimportantprojectienot
whathasbeendonebutwhatremainstobedone
ThatIthinkisthefirstdifferencebetweenmalaria
controlandmalariaeradication

ThecontrolartistoneofwhomIwasusedtoas
sumeahighlevelofmalariaandthenshowthetre
mendousdropthathadresultedfromtheworkIt
tookalittlewhiletogettheeradicationistspointof
viewthatthereisnointerestinwhathasbeendone

AsoneofficerintheWorldHealthOrganizationhas
putit thisshiftfromtheplatformofsublimecon
fidencetothemoredifficultsphereofcriticalassess
mentisaverypromisingsignofenlightenmentinthe
evaluationofthisworldwidepublichealthoperation

Asthesituationstandstoday22ofthemalarious
populationlivesinclearedareaswhereeradication
workis45underwayandwheresuccessseemsabout
tobeobtainedpreeradicationandpilotprojectscover
another127 andonly191livewherenomalaria
eradicationplansorprogramsareunderimmediate
contemplationUnfortunatelyprogramsarenotgoing
accordingtoscheduleWhentheprogramfirstcom
mencedtheimmediateneedwaspromotionGetmore
andmorecountriescommittedtoeradicationpro
gramsThenineachsucceedingyearasmalariabe
camelessandlessthefirstresistancewasnotthe
resistanceofthemosquitoitwastheresistanceofthe
budgetarypeopleWemetsometechnicalproblems
wefoundsomeresistancetoinsecticideofvariousmos
quitoesindifferentpartsoftheworldandwehad
someoperationaladministrativedifficultiesbutsuc
cesshasalwaysbeenachievedwheneveraprogram
wasthoroughlyplannedoperationswelladministered
evaluationcriticalandthegovernmenthassupported
theprogramfullyWhenevertotalcoveragewithin
secticidehasbeenachievedtransmissionhasbeen
haltedandthatistrueeveninAfrica

Successseemstobebrightestatthepresenttimein
theAmericasThereisaplanineverycountryinthis
hemisphereandoperationsareunderwayinallcoun
triesbutoneCubaisinthepreeradicationyearand
onlyonecountryhashadahalttemporarilybecause
oflackofgovernmentfinances

ButthishasntallcomeaboutinonedayThepro
gramwasurgedonahemisphericbasisintheAmeri
casin1950whenDDTbecameavailableeverywhere
Everyoneexpectedalargeandsuccessfulprogramin
thenextfouryearsandfouryearslaterwefoundthat
nothinghadbeendoneIn1954theprogramwas
reurgedandforthefirsttimealittlemoneywasput
intoitItbecameaglobalprogramin1955andthe
realprogramstartedunderwayin1956and57
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AsIsaidbeforemoneywasnottoodifficulttoget
fortheinitialattackOneshouldunderstandalittleof

thepracticaldifficultiesofinitiatingandoperating
evensuchanenthusiasticprogramThefirstyearisa
preparatoryphasegeographicalreconnaissancema
lariometryandtrainingThesecondtothefifthconsti
tutestheattackphaseThesixthtoeighthyearsare
theconsolidationperiodandifthereisnorecrudes
censeofmalariathenentersthemaintenancephase
Thesurveillanceperiodiswhatmightbecalledthe
watchfulwaitingperiodAndhereiswherethefailure
ofcompleteearlyplanningisfirstlikelytobenoticed
Rememberthatfirstthereisareconnaissancesurvey
toknowhowmuchmalariathereisandwhereitis
SecondtheremustbeageographicsurveyEvery
housemustbespottedandnumberedandtheaverage
squaremeterageofwallsdeterminedThencomesthe
financialestimatetheamountandthecostofthein
secticideoftheequipmentpumpsspraynozzlesetc
Nextisestimatedthenumberofjeepsandtrucksthat
arerequiredMaintenanceofequipmentandtrans
portationmustbecarefullycomputedItisonething
toturnloosealargenumberoftruckscarsandjeeps
intheUnitedStateswheretheaverageyoungsterby
theageoftenhasbecomeafullfledgedmechanic
butifyoutakethemintothemiddleofChinawhere
theylookatapairofplierswithsuspicionandwonder
whatinthedeucethisinstrumentisusedforyouwill
findthatthecostofrepairofequipmenthasbeenwoe
fullyunderestimatedItisessentialtoestimateneeded
sparepartsandstockthembeforehandThencomes
theproblemoflogisticsandstorageofmaterialwithin
reachofthetiniestlocalitiesToallofthismustbe
addedthecostoftrainingThenoneisreadytocom
putethetotalcost

Theinternationalorganizationshavegivenmuch
helptocountriesineachphaseofthisprogramThe
PanAmericanandWorldHealthOrganizationsand
theInternationalCooperationAdministrationhave
loanedexperiencedmentoaidinprogramdevelop
mentandtraining

Evenprofessionalmenmustbetrainedinthespecial
techniquesofmalariaeradicationAsIindicatedbe
foretheviewpointofacontroloperatorisquitedif
ferentfromtheviewpointoftheeradicationistThe
controldirectorisquitesatisfiedwhenhebringsthe
malariaratedowntotolerablelimitswhatpeoplewill
standforbutwhentheeradicationistisafterthelast

casesthetoughnessoftheadministrationandthe
carefulnessofthesupervisionisquitesurprisingitis
rigorousitisdifficulttoteachSpecialschoolshave
beensetupforthepurposeoftraininginternational
advisorsandtechnicians

Eradicationdependsonthefactthatifthetrans
missionofmalariaishalteduntreatedmalariadrains
outofthepopulationwithinthreeyears

Thefirstyearofsprayingisdesignedtointerrupt
transmissionandmustcovereveryhouseinthenation
Sprayingiscontinuedforthesecondthirdandfourth
yearthusassuringthreefullyearsofnotransmission
ofthediseaseMalariashouldbepracticallygoneat
theendofthefourthyearPracticallyspeakingitisnt
becausewhilesprayingprogressedagreatmanynew
houseswerebuiltthepeoplewereawayfrommany
homesleavingthemlockedandmanylaborerswere
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livingintemporaryhutsthusmakingthespraycover
agefaultyandpermittingoutdoortransmissiontotake
placeInthefifthtoeighthyeartheremustbeawell
trainedorganizationofepidemiologiststofindthose
fewcasesofresidualmalariathatarestillamongthe
populationandstampoutthediseaseEradicationhas
beenachievedintheUnitedStatesAlthoughacon
siderablenumberofcasesarereportedeachyearthe
bulkofthemareinthemilitarywhohaveservedover
seasorinreturneesfromlongvisitsinthetropics
Thereareusuallyonlybetweenfourandsixcasesthat
couldbeindigenous

DrFritzMayIbreakinIn1959therewere71
casesofmalariareportedintheUnitedStatesFifty
fourofthesewereconfirmedbutonlysixwerein
digenoustoUnitedStatesTwoofthosewerefrom
bloodtransfusionssothatwehaveatotaloffour
caseswhichapparentlyweretransmittedwithinthe
UnitedStatesIn1960thenumberofcaseswereeven
lowerbutIdonthavethosefigures

DrWilliamsThankyouDrFritzUntilrecent
dayswedidreceivesomeinfectionfromMexicoThe
transientlaborthatfollowsthecropshereontheWest
Coastwerebringing6070ormorecaseseachyear
In1959IthinktherewereoneortwocasesLastyear
nocaseshaveappearedThisisnotstrangeMexicois
nearingtheendofhereradicationprogramandhas
verylittlemalarialeftThesamethingishappening
inothercountriesPuertoRicoisfreeofmalariaso
aretheIslandsofBarbadosandTobagoNorthern
ChilehaseradicatedmalariaThebulkofVenezuela
isnowfreePartofArgentinaalltheCoastofBritish
GuianaofSurinamandmostofFrenchGuianahave
succeededineradicatingmalariaAlreadysomeof
MexicoandbymidyearallofMexicotheCanal
ZoneJamaicatheislandsofDominicaStLucia
GrenadaandTrinidadwillhavefinishedtheattackand
beintheconsolidationandsurveillancestage

Theglobaleradicationprogramhasprogressedwell
MostofSpainisnowfreeofthediseaseandmuchof
PortugalHollandisfreeasismostofUSSRItalyis
nowcleanasisSardiniaCorsicaandSicilyInmost
ofGreecemalariahasbeeneradicatedSingaporeis
freeandoneofthenicesteradicationprogramssofar
hasbeenonFormosawherethelastcountamongten
millionpeopleshowedonly44casesin1960

WithintheconsolidationperiodinEuropeisAl
baniaJugoslaviaBulgariasomeofIraqandsomeof
IranandtherestofGreecewheretheyhaventyet
eradicatedthediseaseIntheUnitedArabRepublics
theprogramisinfairshapeLebanonisintheconsoli
dationperiodandsoisIsraelasaresomeofthePhil
ippineIslandspartofBorneoandsomeareasinJapan

InEuropetheclaimismadethatallcountrieswill
beintheconsolidationphasethatmeansthewatchful
waitingsurveillanceperiodby1962InAsiaIndiais
doinganextraordinarilygoodjobAfricaIamgoingto
leavetoMrRoyFritz

Soundplanningisthefirstessentialforasuccessful
programIthastobecompleteandthoroughIvery
muchappreciatetheremarksofDrMalcolmMerrill
thismorningasheboredownonthenecessityforplan
ningthroughtotheendSomeoftheearlymalaria
eradicationprogramsbecamesomewhatoccultbecause
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theywereonlyplannedtogetstartedtheyhadnot
plannedthroughtothefinish

Whilethereconnaissanceisgoingonpublichealth
educationshouldcommenceThepopulaceshouldbe
preparedfortheadventofthespraysquadlestrefusal
meetitWhoopensthedoortoastrangerwhosud
denlyappearswithapumptosprayanunknownsub
stanceforsomemysteriousreasononallthewalls
Preparationofthepublicisanessentialtosuccess

Decisionsmustbemadeonwhatinsecticidewhat
doseandwhatcycleistobeusedDDTordieldrin
WithDDTspraytwiceayearwithdieldrintradi
tionallyonlyonceayearAsalllocalcostsarepaidby
thegovernmenttheyareverywillingtosprayonly
onceayearItwasnotuntiltheyfoundoutthatone
sprayingayearwasinsufficientthattoomanynew
houseswerebuiltthattoomanyofthewallsofthe
housesthathavebeensprayedhavebeenalteredby
paintingorwhitewashorhalfadozencalendarsor
pictureshungonthemtwosprayingsayearhasbe
comeanecessityAlsoanophelinesbecomeresistant
todieldrinmoreeasilythantoDDTAnationalmalaria
boardonwhichsithighmembersofeachofthecoop
erativeagenciesisneededtoassurefullinteragency
cooperationSpeciallegislationforthemalariaservice
isrequiredtogivethatserviceauthoritytohiretofire
andtosetsalariesThatcanbequitedifficultina
countrythathasacivilservicesystemscaledtothe
expectationthatfourfifthsoftheemployeeswilldo
aninefficientjobandsopayisatalowlevelandcon
sequentlythehoursareshorttoallowtimeinwhich
toworksomewhereelsetoassurealivingwageSuch
acivilservicesystemcannotoperateamalariaeradi
cationjobLegislationmustcreateaseparateorgani
zationgivenautonomyandafreehand

TheWorldHealthOrganizationwillsendateamto
helpacountrymakethepreeradicationreconnais
sanceandplanforthejobTheywillassessthema
lariatheywillalsotrainthepersonnelinthecountry
andtheywillrecommenditsadministrationThismay
notbeeasyinacountrywherenoonewasespecially
trainedintheadministrationofgovernmentschools
Forteachingtheadministrationofmalariaeradication
programshadtobeorganizedWHOandPAHOhave
donethisatstrategicareasthroughouttheworldThe
WorldHealthOrganizationwillhelpinmalariaerad
icationwithtechnicaladvicetocountrieswiththe
premalariaeradicationservicesanditwillassistin
buildingupatechnicaladministrativeforceIthasset
upschoolsandfieldtraininganditdoesacertain
amountofresearch

Inplanningitisessentialtomakearrangementsfor
financingthroughouttheentireperiodoftheprogram
thatmeansforeightyearsItmustcovernotonlythe
preparatoryphasebuttheattackandsurveillance
phasesAlthoughtheepidemiologicalserviceisnot
urgentlyneededuntilsurveillancecommencesitmust
beforeseenandpersonnelmustbetrainedforitduring
theattackphase

Insurveillancetherearetwomethodstheactive

andthepassiveandcombinationsofbothTheadvan
tageofactivesurveillanceisitseaseofsupervision
becauseitisdonebythemalariaeradicationservice
Itisthedividingupofacountryandputtingenough
peopleintoeachsectionsothatinathreemonthpe
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riodtheycanactuallyvisiteveryhouseThatcosts
moneyItmaycostasgreatasseventyfivepercentof
themostexpensiveyearofattackThepassivemethod
isdifferentInthepassiveonehuntsoutintelligent
peopleineachlocalityteachesthemthesimple
methodoftakingabloodslideandmailingitThey
aregivenanantimalariadrugtoinducethepeopleto
comeandgiveupabloodslideTheyareresidents
thereallthetimeandthepeoplecanfindthemeasily
Butitdoeshaveabigdisadvantageforitisalways
incompleteNomatterhowwellweseemtorunit
itisincompleteAcombinationofbothmethodsis
ideal

TheWorldHealthOrganizationhassixregional
officesofwhichthePanAmericanSanitaryBureauis
theRegionalOfficefortheAmericasTheregionaloffi
cesprovideadvisoryserviceseducationalservices
parasitologistsadministratorsepidemiologistsand
evaluatorsThetechnicalstaffatpresentatheadquar
tersiscomprisedofelevenpeopleIntheregionaloffi
cestherearethirtythreeandontheprojectsthereare
threehundredandeightyOftheseninetysevenare
medicalpeopleandfiftyfiveareentomologistsThere
areseventrainingcenterswithanallowanceforfel
lowshipssothatpeoplecanbesenttobetrainedin
EnglishinJamaicainSpanishinMaraquayandin
MexicoinPortugueseatSaoPauloandinEnglishin
thePhilippinesJamaicaandCairoandinFrenchin
Jugoslavia

Ingeneraleradicationprogramsarecarriedoutby
governmentswhichbearsixtypercentofthecost
UNICEFisputtinginabouttenmilliondollarsayear
Betweenthemtheyhavesuppliedthemajorforeign
currencyneedsofthisvastprogramNowIthinkI
havegivenyouenoughstatisticsandwewillgoonto
thenextphase

MrFritzNoquestionsbutIwouldliketosaya
fewwordsinsummary

Youknowwewhoareinvolvedintheseproblems
havetotalkfrombothsidesofourmouthatthesame
timeFranklyweareverypleasedwiththeprogress
thathasbeenmadeonaworldwidebasisWhenwe

talktocongressmenthataregoingtoprovidemoney
fortheprogramwemustemphasizethisparticular
aspectbutontheotherhandwhenwesitbehindour
deskpiledwithpapersofproblemswehavetotalkto
ouradministratorsintermsoftheproblemsthatare
facingusinordertomakethisworldwideproblema
truesuccessSowehavetolookatitfrombothsides
andsometimeswearetalkingoptimisticallysome
timeswearetalkingpessimisticallyOftentimesitdis
turbsmenoendwhensomeofmyfriendscometome
andsayWellnowIheartheprogramisaflopin
suchandsuchacountryThisisnotsoItisnotso
untilwegiveupandsaythatwecannotdothejob
Therearemanyproblemsbutonebyonethoseprob
lemsarebeingsurmountedandwearemakingtre
mendousprogress

Forexampleduringthepastyeartwoandahalf
millionbloodsmearsweretakenfrompeoplethat
wereillhadfeverinthewesternhemisphereThe
rateofpositivityofthosebloodsmearswaslessthan
onepercentWellifanyofyouhavetraveledinLatin
Americapriorto1958orevenknowaboutthesitua
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tionyouknowthatthisisatremendoussignof
progress

DrWilliamsThankyouDrFritzInanswertothe
questionfromthefloorWhyistheUSinterestedin
fightingmalariaabroad wehavehadmalariafever

importedbyvisitorsfromotherpartsoftheworldIt
isnotonlythetraveloftheUnitedStatescitizens
abroadwhoonreturningbringmalariabutfacilities
fortravelingtotheUnitedStatesaresomuchgreater
thantheyhaveeverbeenbeforethatwegetalarge
numberofvisitorsButtomethebigreasonwhythe
UnitedStatesisinterestedinmalariacontrolabroadis
becausewepaysuchahighmalariataxonallofour
importsfrommalariariddencountriesWeprobably
paybetterthanfifteenpercenthigherratesforthe
importsthatwemakethanifthecountrieswhichare
exportingthosegoodsdidnthavemalaria

QuestionWhateffecthavealloftheseairplanes
flyingallovertheworldwithsomanyofthemstop
pinghereAretheyspreadinginsectsinourcountry
atarapidrate

MrFritzMay answerthatquestionDrJohn
HughesisprobablyintheaudienceOneofhisre
sponsibilitiesisthatofdisinfectingtheplanesasthey
arriveintheUnitedStatesIthinkthatifyouwant
somefirsthandinformationhecouldgiveyouthis
EveryplanethatcomesintotheUnitedStatesis
sprayedIthinkIamrightbutJohnwouldhaveto
confirmthatstatement

DrWilliamsDrFritzwouldyounowpresentthe
viewpointofICATheICAistheoverseasagencyof
theUnitedStatesgovernmentthataidsforeignnations
Malariaeradicationwethinkisratherprominentin
thoseoperations

THEROLEOFTHEUNITEDSTATESIN

MALARIAERADICATION

ROYFFRITZChief
MalariaEradicationBranchICAWashingtonDC

YoujusttookmyfirstsentenceTheICAarethree
initialsthatrepresenttheInternationalCooperative
Administrationwhichhasgonebymanydifferent
namesinthepastItisknownoverseasmorefrequently
asthePointFourProgramofoneofourformerpresi
dentsAshasbeenindicatedherepreviouslymalaria
isnolongeranendemicdiseaseintheUnitedStates
Manyofyoupresentinthisroomknowthedetailsof
ourfightagainstthediseasehereManyof youalso
knowofthepioneeringworkthathasbeendoneby
Americansallovertheworldinthecontrolofthedis

easeTodaymanyAmericansarecontinuingthis
pioneeringworkinthemalariaeradicationprogram

Someofthesepioneersarewellknowntoallofyou
SomeofthemcomefromCaliforniaIhatetoseeDick
PetersbecauseIamafraidalwaysthatheisgoingto
sayWhenareyougoingtoquitrobbingusofour
bestDistrictManagersandourbestpeoplefromout
here Ihavepassedhiminthehalltwoorthreetimes
butIhavenotstoppedtotalktohimyet

TheUnitedStatesisafullfledgedmemberinthis
worldwidefightagainstmalariawiththeWorld
HealthOrganizationanditsregionalofficethePan
AmericanHealthOrganizationinthishemisphereand
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withninetyothernationsorentitiesscatteredallover
theworldTheWorldHealthOrganizationplaysa
veryimportantroleinthisundertakingbecauseitis
theonlyorganizationthatcantrulycoordinatethe
effortsofallthesenationssothatthereisaconcrete
wellexecutedprogram

TheUShasanimportantrolebecauseofitsindus
trialandtechnicalknowhowWhereelsecouldsixty
millionpoundsofinsecticidebemobilizedinonesingle
yearforthisfightoverseasWhereelsecouldweob
tainthenumbersofvehiclesandthesprayequipment
whichcanwithstandeighthoursortenhoursadays
usedayinanddayoutyearinandyearoutWhere
elsecouldthatbeproducedItisntproducedany
whereelse

OfcourseIthinkthatthemostimportantcontribu
tionwhichisbeingmadeisthefinancialbackingof
thisprogramTobealittlebitmorespecificwithso
manypartnersinthisundertakingtherehastobesome
groundrulestoassurethatthereiscoordinationThe
groundrulesthathavebeenacceptedarethosepolicies
andprocedureswhichhavebeenadoptedbythe
WorldHealthAssembliesandbytheWHOexpert
committeesoninsecticidesandmalariaNowthisdoes
notmeanthatthetechniciansinthevariouscountries

cannothaveadifferenceofopinionbutwhenthe
techniciansofICAdohaveadifferenceofopinion
withourcolleaguesinWHOwehavelearnedtotalk
theseoutuntilwecometothepropersolutionofthe
particularproblemthatweareworkingwith

Thiscoordinationeffortisquiteabigoneandevery
yearwehaveseveralmeetingstoassurethatthereis
coordinationbetweentheWHOandtheICAnotonly
betweentheheadquartersofficerepresentedbyWHO
Genevabutbytheregionalofficesandbytheper
sonnelwhoarestationedinthevariouscountriesSo

fartheneedforutilizingalloftheavailableresources
hasbeensogreatthattherehasbeenlittleopportunity
foranyofthepartnerstogooffonatangentandset
uptheirownwayofdoingthings

TheUSplaysanimportantroleinsupplyingthe
commoditiestotheseprogramsinsecticidesvehicles
sprayersmicroscopesandsoforthWeplayanimpor
tantroleinthetrainingofpersonnelbysupporting
trainingcentersinJamaicainthePhilippinesand
elsewherefortrainingoftheinternationalpersonnel
Wesupportasegmentoftheresearchthatisnecessary
inthisworldwideprogrambyaprojectwiththeCom
municableDiseaseCenterinSavannahGeorgiaThey
areworkingonanumberofprojectsininsecticidesin
packagingstandardizingourequipmentinsecticides
andsoforth

TheICAalsoplaysaroleintheevaluationofvarious
programsTheIndiaprogramwhichisthegreatestin
thenumberofpeoplebeingprotectedatthepresent
timetherebeingsomethreehundredandninetyfour
millionpeopleinIndianowbeingprotectedfrom
malariahasjusthadanevaluationteamfromICA
ThisteamwentintoalloftheareasofIndiaandvery
criticallypointedouttheproblemsthatwereslowing
uptheprogressoferadicationIntheseeffortswetend
tooverlapinfunctionwithWHOandUNICEFa
UnitedNationsorganizationthatprovidesagooddeal
ofthecommoditiesbutinnoinstancedoweduplicate
effortscountrybycountryTheICAandtheWHOare
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workingjointlyintwentyonecountriesTheICA
UNICEFareworkingjointlyinelevencountriesTo
carryoutitsroletheroleoftheUnitedStatestheUS
willhavespentfrom1958toJune1961about120
milliondollarsinsupportofbothbilateralandthe
multilateralaspectsoftheprogramThisisinaddition
toregularcontributionsbeingmadetotheUNICEF
andtheregularbudgetsofWHOInalltherehasbeen
aboutonehundredandthirtyfivemilliondollarsspent
inthisendeavorbytheUnitedStatesAdditionally
theUnitedStatesinpartnershipwiththesenations
owncertainsumsoflocalcurrencyAboutfortythree
milliondollarsequivalentofthesecurrencieshave
beeninvestedintheprogramIthinkthereisnoques
tionbutthattheUSwillcontinuetosupportthis
programIthinkthatifyouhadlistenedtoournew
presidenttheotherdaythatyouwouldhavegathered
thisfromhistalkaboutbetteringthehealthofpeople
throughouttheworld

Althoughtheprogramislimitedintimeinanyone
areathemagnitudeoftheproblemisgoingtonecessi
tateaconsiderableamountoftimebeforetheworldis

freeofthisdiseaseIfyouhaveanydoubtsonthisjust
mentallypictureacountrysuchasIndonesiawhere
therearesomeeightymillionpeopleatrisktomalaria
andwheretherearefewpeoplewhoaretrainedto
undertakethisjob

AsDrLouisWilliamssaidwedohaveproblemsof
trainingtechnicalpeopletoassistthesegovernments
withtheirprogramsandagainifyouhaveanyinterest
inthissortofthingIhappentohaveafewblankappli
cationsupherethatwecouldarrangetoissueifyou
willjustseeusalittlebitlaterDrLouisIhaveno
morethanthattocontribute

DrWilliamsIamverygratefultoyouforyour
informativediscussionDrFritzYouhaveemphasized
thelargerolethattheUnitedStatesgovernmentplays
inthisprogramNowwhydoesthegovernmentspend
somuchmoneyonmalariaeradicationoverseas

MrFritzWellIthinkyouhavegivensomepoints
onthatalreadyThereisanotheronehoweverItis
intheinterestsoftheUnitedStatestokeepmanyseg
mentsoftheworldfreeWearespendingaconsider
ableamountofmoneyintryingtodevelopcountries
economicallyandhowintheworldcanyoudevelop
theeconomyofacountryiffiftysixtyseventyfive
percentofthepeopleannuallyhavemalariaEvenif
onlythirtypercentortenpercenthavemalariayou
justcantdoitItseemstomethatthisisanimportant
factor

DrWilliamsThismightbestatedasaquestionof
hemoglobinHemoglobincarriesoxygenItcarriesit
tothebrainaswellastoallotherpartsofthebody
andifthewholepopulationofanationhasonlyforty
fiveorfiftypercentofthehemoglobinthatthenumber
ofpeopleoughttohaveyoucantexpectthatpopula
tiontothinkaswellasitisgoingtothinkafterthe
malariaisgoneandhemoglobinrisestonormalItis
averyanaemiaproducingdiseaseWethinkthatour
democraticwayoflifeisfarsuperiortoanybodyelses
Ifwewishotherstounderstandourviewandappre
ciateourwayoflifeandbefriendswithusthenthey
mustbeabletothinkproperlyIthinkitcomesdown
toaquestionofhemoglobinDoyouagreewithme
Bob
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DrCoatneyYesIthinkthatyouhavegotsome
thingthereImgoingtotrytokeepminehigh

DrWilliamsWellwenowcometotheviewpoint
ofanentomologicalresearcheronmalariaeradication
DrRachouisaneminentepidemiologistwhostarted
outbeinganentomologistDrRachouwouldyou
pleasegiveusyourviewpoint

ENTOMOLOGICALRESEARCHONMALARIA

ERADICATION

RENERACHOUPhDEntomologist
PAHOGuatamalaCityGuatamala

ThankyouLadiesandgentlemenThepresent
malariaeradicationcampaignbasedontheintradomi
ciliarysprayingwithresidualinsecticideswasplanned
onthreemajorandfundamentalfactsthefirstwas
thehostspecificityofhumanplasmodiaManwascon
sideredtheonlyknownvectorandreservoirofthis
malariaparasiteoratleasttheonlyoneoftrueim
munilogicalimportanceThesecondfactorwasthe
longevityoftheparasiteorthenaturalexhaustionof
sourcesofinfectionHumanplasmodiaspontaneously
disappearfromtheirvertebratehostinashortertime
thanwasformerlyadmittedPlasmodiumfalciparum
withinoneyearoralittlelongerPlasmodiumvivaxin
nomorethanthreeyearsPlasmodiummalariaewhich
maylastsomewhatlongerthanvivaxlosesitsinfective
nessafteritsthirdyearoflifeAsathirdfactorthe
indoortransmissionHumanmalariaisusuallyand
predominantlytransmittedindoorsThereforetheap
plicationofinsecticidesofresidualactionontheinter
nalsurfacesofhumandwellingsshouldinterruptthe
transmissionofmalariaThisinterruptionforaperiod
ofalittlelongerthanthelongevityofthehumanplas
modiumdeterminesthenaturaldisappearanceofthe
plasmodiumfromthepopulationThisnaturaldisap
pearanceconsideringtheabsenceofotherreservoirs
accomplishesmalariaeradication

Thisinverybroadlinesisthephilosophyandthe
strategyofthepresentmalariaeradicationcampaign
whichisnotvectoreradicationbutthenaturalex
haustionofthesourcesofinfectionbytheendingof
transmissionevenwithoutkillingallAnophelesThese
generalandfundamentalprinciplesofmalariaeradi
cationaretodayasfirmaswhentheywerestatedThe
achievementsofseveralcountriesinseveralpartsof
theworldasDrWilliamstoldusaredefiniteproof
thatthepossibilitiesofmalariaeradicationasthey
originallyplanneditwasnotunfounded

Neverthelessthesamesuccesshasnotbeenob
tainedeverywhereSomeprogramsmostlyforfinan
cialadministrativeoroperationaldifficultiesfailedto
developasfastastheyshouldorinaccordancewith
theproposedoriginalscheduleSomeothershadto
facetherealproblemofpersistentmalariaIndeed
manyfactorsmayinterfereinthesuccessfulactionof
theintradomiciliaryresidualinsecticideincutting
downandinterruptingthetransmissionofmalaria
eveninprogramswithadequatehousesprayingopera
tionsbutevenintheseprogramswithatotalcomplete
efficientandregularcoverageofallthevariousacts
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oneorseveralofthefollowingfactorswhichIshall
mentionmayplayaroleinthepersistenceofmalaria
transmissionintheseprograms

Wehavetoconsiderfirstcasesofsubtotalcoverage
Somehousesofthemalariousareaarenotsprayedor
becausetheywereleftwithoutbeingsprayedatthe
momentofthesprayingoperationandinthiscasewe
havetwomaincausesthehouseswereclosedwhen
thesprayingsquadarrivedinthelocalityorbyrefusal
ofoccupantsorownerThenwehavealsotheproblem
ofthenewhousesconstructedbetweenthespraying
cyclesThesenewhousesmaybeaconsequenceofthe
growthofthepopulationormaybeaconsequenceof
thecustomofthepopulationForinstanceinthefirst
casewehaveinthenorthofBelizetheprogramin
Belizeiswelldevelopedandin1960theyhadonly163
casesinallthecountryOfthesefiftypercentofthe
casesoccurredinthenorthofthecountryintherural
areacalledSheepyardwhichreceivedworkersfrom
MexicoIn1957theseworkerscalledmenonites12
ofthemfromMexicocameandsettledthereIn1958
therewere25or26andthereweresixhousesIn1959
theyhad24housesand100inhabitantsIn1960Janu
arytheyhad109housesand400inhabitantsSix
monthslaterinJulytheyhad1200inhabitantsand
morethan200housesFiftypercentofthecasesin
Belizecamefromthisareaandalmostthetotalnum
berofcasesfromthisareaoccurredinhousesthat
wereconstructedaftertheyearssprayingcycle

Asanexampleofthesecondproblemhousesthat
arebuiltorconstructedafterthesprayingcyclesasa
customofthepeopleoccurinthePacificcoastofCosta
RicaInthisplacetheyhaveaproblemofpersistent
malariaWeworkedtherelastyearsuspectingthatwe
hadtofacesomeentomologicalproblemasextra
domiciliarytransmissionorresistanceorotherfactor
butvisitinghousebyhouseandmakingathorough
surveyofeachhousewefoundthatinthethreelast
cyclesaboutthirtyfivepercentofthehousesinthis
areawerebeingsprayerforthefirsttimeThetotal
numberofhousesinthisareahoweverdidnotin
creaseThatisacustomofthepopulationTheyhave
averyprimitivetypeofhouseofthatchcaneandso
forthTheybuildtheirranchthislittlehouseand
fourfiveorsixmonthsaftertheypullthehousedown
andconstructanothernearbyandbringwiththemthe
samenumberofoccupantsandthesamesprayingtar
getSoitisquiteaproblemtopreventthepersistence
ofmalariainthisarea

Thenwehavetheproblemofincompletecoverage
Newsourcesconstructedatsprayedhousesorby
additionorbytheintermittentorstepbystephouse
constructionThatismostcommonintheruralarea
orruralcountriesinCentralAmericaTheyfirstcon
structtheirshelterorranchoffourpolesandtheroof
Whenthespraymenarrivetheyhaveonlyabout one

meterofroofonwhichtoputDDTbecausetheyspray
ingoperationcoversuptoaboutthreemetershigh
fromthegroundThehouseshavenowallsWellfif
teendaystoonemonthafterthesprayingtheyput
uptheexternalwallsofthehousesandtheyawaitthe
nextcycleofthesprayingthatiscomingfivemonths
laterSothesehousesarepracticallyunprotectedYou
haveanothercycleyouthinkthatthehouseispro
tectedthentheownersdivideupthehousewith
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internalsurfacewallsintoseveralcompartmentsThat
constitutesoneoftheproblemsofpersistentmalaria
becauseinthehousesthereareconstantlyunsprayed
surfacesthataregoodrestingplacesforthemosquitoes
insidethehouses

Anotherproblemisthesubstitutionofsprayedsur
facesbynewonesmainlyinthehousesofvaried
primitivetypesSincethehousesofcaneandthatch
arenotabletoaffordgoodprotectionfromtherain
andweathertheownersarealwayssubstitutingnew
surfacesforsprayedsurfacesThenthereistheques
tionofnewandunsprayedfurnitureThesecanoffer
eveninsprayedhousesgoodrestingplacesforthe
anophelineswithinthehousesThisisafactorthathas
notyetbeenmeasuredThiscanbeinsofaraswe
knowarealcauseofpersistenceoftransmissionbut
wehavesomesuspicionsinthisregardForinstance
IwasinaplaceinNicaragualastmonthataplace
calledElCajonwhereItriedtocatchseveralmosqui
toesthattriedtorestonfurnituresthatwerenot
sprayed

Anothergroupoffactorsisrelatedtothealteration
fosprayedsurfaceswallwashingwallpaperingwall
paintingcalciminingandwallpreparingortheaction
ofsmokedustgreasefrictionandothermechanical
factorsInsomepartsofBelizeitistheusualhabitof
thepopulationtowashtheinternalwallsofthehouses
threetimesayearThefirsttimeisontheoccasionof
theanniversaryoftheQueenofEnglandTheother
twooccasionsIdonotexactlyrememberbutthey
arefiestadaysonwhichtheywashallthehousesThe
questionofpaperingisanotherimportantfactorThe
houseshavetheirwallsinvariousconditionswith

openingsandsoforthsoitisahabittoprotectthem
selvesagainstweatherconditionsbypaperingAsan
actionofthesmokedustwindfrictionandother
mechanicalfactorswereallydontknowifthesmoke
canbeconsideredasafactorinalterationofthe

sprayedsurfacesPersonallyIdonotremembercatch
inganyanophelinesonsmokedsurfacesSoIdonot
knowifsmokeonasprayedsurfacewillreallyalter
thesprayedsurfacebecauseitseemstomethatthey
arenotnormalorgoodrestingplacesfortheanophe
linesThequestionofthedustmustyetbeprovenand
needsstudyThereisaplaceinNicaraguathatis
calledElPorvonandtheyhaveaseriousproblemof
persistingmalariatransmittedbyalbimanusThelocal
albimanusishighlyresistanttoDDTHerestsquietly
andcalmlyinthehousesevenonthesprayedsurfaces
ButthenameElPorvoninSpanishmeansdustin
EnglishItisaverydustyandwindyplaceWehave
cloudsofdustthataredepositedinsidethehousesand
overthesprayedsurfacesButinthisplacewehave
asafirstcauseofpersistenceoftransmissionthere
sistanceofalbimanustoDDTsothissecondpossible
factorhasnotyetbeenreallystudiedormeasured

Thenwehavethegroupoffactorsrelatedtothetype
ofhouseconstructionhouseswithoutwallspartially
walledorwithwallshighlyfenestratedIntheAma
zonregionforinstanceitisverycommontofindthe
typeofhousewithoutwallsbutwiththreefloorson
fourpolesEachfloorisoccupiedinacertainseason
oftheyeardependingonthelevelofthewaterabove
theAmazonRiverandthenyouhavetheroofSo
youdonthaveanywallsurfacetoinsecticideHouses
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partiallywalledarecommoninParaguayYouhavea
rooffourpolesandoneortwowallsonlytoprotect
againstwindandnothingmoreThenthereisthe
highlyfenestratedtypeofwallwhichisverycommon
intheruralareasofCentralandSouthAmerican
countries

Whenwewenttostudytheproblemofpersistent
malariaonthePacificcoastofCostaRicaoneofthe
aspectswhichwetriedtodevelopwaswhatwecallin
Spanishencuestaderoseado whichmeanssurvey
aboutthesprayingoperationsintimatelyrelatedtothe
houseWemeasuredithousebyhouseandwetriedto
establishseveralrelationsamongthesurfaceareasthat
weobtainedOneoftheserelationswascalledthe
relationbetweentheidealperimetricalsurfaceofthe
houseandtherealperimetricalsurfaceofthehouse
Thiswasatentativeattempttotranslateinnumbers
thesubjectiveimpressionthatwehaveinsayingthat
thehousesdonothaveenoughwallstobesprayed
andgiveadequateprotectiontotheiroccupantsWe
imagineastheidealperimetricalsurfaceofthehouse
thesurfaceoftheexternalwallsandtheroofifthey
hadntanyopeningTherealoneisthissurfaceless
theopenareathatwefoundForthisareawefound
anaverageoftwentyfivepercentofopensurfacearea
ontheperimetricalsurfacesofthehousesthereThat
isaquarteroftheperimetricalsurfacethatcouldbe
anobstacletotheentranceofanophelineswasopen
Togetanideaofthistwentyfivepercentofthesur
faceletusimagineahouseformedofonlyoneroom
asquarehousewithfourwallsandtheroofIfwe
consideronlythewallseachhousewouldhaveonly
threewallsbutwhenweconsidertheroofareait
meansthattheaveragehousehasonlyabouttwowalls

Thenwehavetheotherproblemofthehouseswith
verandasItisverycommonseventyeightyninety
percentofthehousesofruralareasofcertainzonesin
CentralandSouthAmericahaveaverandaThisisa

placecoveredonlybythewallofthehouseandopen
ontheotherthreeundertheroofandisusuallyoccu
piedbytheentirefamilyduringtheearlyhoursofthe
nightYoufindthateverybodywillsittherebetween
thehoursofsixandnineatnightandtheyarebitten
bymosquitoeswhichdonothavetogoinsidethe
housesThemosquitoescometheybiteandtheygo
awaywithoutrestingonanyofthesprayedsurfaces

Thenwehavecertainhouseswithveryhighroofs
Preliminarystudiesdemonstratedthatthespraying
operationshouldreachtothreemetersfromthefloor
sincetheanophelineswiththeexceptionofcertain
speciesnormallyrestatlevelslessthanthreemeters
fromthegroundHouseswiththeseveryhighroofs
offeredalargeareaofunsprayedsurfaceasresting
placesfortheanophelinesInoneofthesurveys
whereinwemadecapturesofmosquitoesrestingat
levelsabovethreemetersinhousessprayedwith
pyrethrumwecapturedtwelveanophelinesresting
underthishighroofwhichhadnotbeentreated

Anotherproblemisthenatureofthematerialused
inthewallsWallswithsoftermaterialseemtoact
quickerininactivatingtheinsecticidesdepositsThis
isaproblemwhichweknowexistsbutwedonot
knowexactlytheextentofinactivationThusfarwedo
nothaveareliableandeasytechniquetoevaluatethis
problem
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Thenthereareseveralproblemsrelatedtohuman
habitsmovementsofhumanpopulationmigrations
ofnomadsofcertaintribesaswellascertaintypesof
workersInmycountryforinstanceinBrazilitis
verydifficulttoprotectthementhatworkintherub
bertreesandthosethatpickbrazilnutsItismost
difficulttoprotectthosementheyliveheretodayand
atnightaresleepinginanotherplaceand soonAn

otherhabitofthepopulationthatisacauseof per

sistentmalariaisthepresenceofpeopleoutdoors
aroundthehousesintheearlyhoursofthenight
mainlyinthosehouseswhichhave averandaThere

isalsothequestionofpeoplesleepingintemporary
shelterswhichisverycommoninpartsoftheworld
whereweworkInElSalvadorthepeoplehave gre

garioustendenciesandliveinvillageswheretheyhave
theirpermanenthomebuttheyworkabouttwelveto
fifteenkilometersfromthevillageEachweekthey
staythreeorfourdaysatworkspendingthenightin
temporarysheltersthatareunsprayedbecausethey
areconstructedatthemomentthattheyarriveatthe
placeofwork

ThenwehavethevectorhabitsWehaveto con

siderasfactorsofpersistentmalariainsome areas

vectorshavingendophagicactivitywithoutorwith
averyshortindoorrestingperiodandtheexorphagic
activityconsideringtheperidomiciliaryandextra
domiciliarytransmissionThereareseveralcaseswell
studiedandwellknownhereinAmericaProbablythe
bestknowncaseistheproblemoftheanophelinesof
thesubgenusKertesiaTheyareextradomiciliarybiting
anophelinesandwehavetheproblemofextradomi
ciliarytransmissionbybellatorandhomunculusinthe
TrinidadIslandsbycruziandbellatorinthesouthof
Brazilandjustnowitseemsthattheproblemexistson
thePacificCoastofColombiawithmalariatransmitted
byneivainuneztovariandotheranophelinesare
transmittingmalariaextradomiciliarlyinVenezuela
andcertainpartsofColombiaEvendarlingiwhich
probablyisthemostendophagicandthemostendo
phyllicoftheneotropicalanophelinesinthecenterof
Brazilprobablyinthecenterofthedispersionof
speciesinthejungleisamosquitowithexophagic
activitiesSothisproblemexistsincertainpartsofthe
Americas

Thenthequestionoftheendophagicactivitywith
outorwithveryshortindoorrestingexistsWedo
notexactlyknowtherealproblembuttheproblem
existsandhasalreadybeenseenIhadtheopportunity
ofbeingbittenasahumanbaitinahouseduringthe
nightIcaughtthemosquitoesandwantedtodeter
minethehoursofalbimanusindoorssoIstayedasa
humanbaitforthetwelvehoursofthenightcatching
themosquitoesthatwerebitingmylegInthishouse
atthesametimeIhadanauxiliaryhelperwhowas
reviewingthewallsandduringthistwelvehours
timeIcapturedonehundredandtwentytwoalbi
manusbitingmeandhedidntfindanymosquitoes
restingonthewalls

Wealsohadtheopportunityofbeingbittenatdin
nertimeupontheoccasionofmyfirstexperienceas
aninternationalworkerItwasatadinnergivenat
thefirsthouseIenteredinCostaRicaduringwhichI
feltsomethingonmylegunderthetableandwhenI
lookeditwasanalbimanusEverybodystoppedtosee
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whatwasgoingtohappentothisalbimanusHefed
himselfandthenleftdirectlythroughthedoorwithout
restinguponthewallsSowetriedtomakeseveral
visualobservationsToobservetheflightofAnopheles
albimanuswithinthehouseisaveryverydifficult
thingtodobutwedidmanagetoobservetwenty
specimensFromthesetwentyspecimenswhoseflight
wecouldfollowinsidethehousestwentyfivepercent
cameinbitandleftthroughthedoorsandwindows
twentyfivepercentafterbitingflewdirectlytothe
ceilingwhereasweknowthatingeneralthemosqui
toesafterfeedinggotothelowerpartsofthewalls
Thuswehavetheendophagicactivitywithoutresting
periodItisaveryimportantfactorinmaintainingthe
transmissionofmalaria

FinallythevectorsresponsetoinsecticidesWe
havethequestionofirritabilitybyexcitingrepellents
ashappensforinstancewithgambiaeinregionsof
AfricaandthequestionofinsecticideresistanceThis
isconsideredintwodifferentgenerallyacceptedtypes
thephysiologicalandthebehavioristicThereare
twentyonedifferentspeciesofanophelinesthatare
resistanttoinsecticidestooneofthetwogroupsof
insecticidesemployedortobothgroupsNaturally
thesamespeciesmightberesistantinoneareaand
perhapssusceptiblenanotherGenerallythisproblem
ofresistanceoccursinareaswherethereareagricul
turalsprayingoperationsThebehavioristicresistance
maybeaconsequenceoftheincreaseoftheoriginal
degreeofexcitorrepellenceasintheproblemofal
bimanusinPanamaintheChagresareawherethe
mosquitocontinuestogoinsidethehousesbutdoes
notrestHetriestorestbutheiseasilyirritatedand
hegoesawayfromthehousewithoutreceivingalethal
dosageofinsecticideandtheproblemofarealchange
ofhabitsofthemosquitoesasaconsequenceofselec
tionTheonlyknowncaseswhichIhaveexperienced
areintheKertesiaprobleminthesouthofBrazil
whereitseemsthatoneplaceKertesiachangetheir
habitsThereitusedtogoinsidethehousesinvery
highnumbersandDDTwassprayedinsidethehouses
tocontrolmalariaAftertwoorthreeyearsofsuch
controlformalariatransmissionwasagainhighWe
lookedforanophelinesinsidethehousesandwecould
notfindthemWemeasuredthesusceptibilityofthe
anophelinestotheinsecticidesanditwasthesameas
inareasthatwerenotsprayedWefoundtheanophe
linesnotinthehousesbutaroundtheoutsidesofthe
housesonthebushesWecouldevenfindtwoorthree
specimenswithsporozoitesTwoorthreeyearslater
wecouldntfindanyKertesiainthebushesaroundthe
housesTheydidntarriveanymoreTheyweretotally
andexclusivelyextradomiciliaryWethinkthatthis
isoneofthecasesthatmaybeconsideredachangeof
habitbyavectorpopulationofcertainimportance
IthinkthatthatisallIhavetoofferthankyou
DrWilliamsThankyouDrRachouWellDr

Rachouhascarriedusprettymuchovertheepidemio
logicalproblemsHehastouchedonprettymuch
everythingfromnomadismtoextradomiciliarybiting
andnowIseewehaveaquestionfromtheaudience

QuestionItseemsasthoughinmanycasesyouhave
hadbutverylittlesuccessinsprayingandIwould
liketoknowwhatresultsyouhavehadfromsource
reduction
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MrFritzMayIaswerthatDrWilliamsTheques
tionisthatinthesecaseswheretherehavebeenprob
lemsofreducingmalariatransmissionbymeansof
insecticideswhatsuccesshasbeenachievedbysource
reductionIwasanxioustosaysomethingherebefore
thatquestionwasposedBothDrWilliamsandDr
Rachouhavestressedthismatteroftheuseofinsecti

cidesinthisworldwideprogramActuallythisisthe
mosteconomicalmeansthatwehaveatourdisposal
forthisprogrambutitdoesnotmeanthatwherewe
runintoproblemswhereintheinsecticidesarenot
handlingthemalariathatwedonotgotoother
measures

NowinNicaraguawherewehaverunintothispar
ticularproblemwehaveturnedimmediatelytolarvi
cidesasthefirststepThedrainingfillingandsoforth
willcomeonassoonaswecatchourbreathfromthe

larvicidingbutinthefaceofoutbreaksofmalaria
fromthreelocalitiesinNicaraguatheturningtolarvi
cidesimmediatelystoppedthetransmissionandthe
malariacasesbegantobedowntonothingagain

DrWilliamsThenofcoursewehavethewhole
questionoftheuseofdrugsbutIhavepurposelyleft
thatalonesinceDrCoatneyisgoingtospeakofthat
afterthebreak

Ithinkwecandisposeofthenextquestionrather
rapidlyandthatisthequestionofadministrationIt
hasbeenmentionedbyalmosteveryonehereasa
toughnuttocrackBeforeweaskDrFritztoopen
thatquestionIwouldjustliketoreadthedescription
oftheDirectorofaMalariaEradicationCampaignas
visualizedbyapanelcomposedofanumberofdis
tinguishedAmericanmalariologistsandtheyeachhad
theirownviewpointtothrowinItsays

TheDirectorofaNationalMalariaEradication

Programhastheprimeresponsibilityforseeingthat
malariaiseradicatedinhiscountryTodothathe
shouldhavefulladministrativeauthoritythatisna
tionallybudgetedmalariaeradicationfundsandthe
resourcesmadeavailabletotheprogramalsocontrol
ofpersonnelincludinghiringandfiringCaremustbe
takenintheselectionofadirectorcompetenttoexer
cisethisauthorityandcompetenttodelegatethis
authoritytothelowestsupervisoryechelon

NowDrFritzwillyouspeakafewwordsofthe
troublesyouhavehadwithadministration

ADMINISTRATIVEPROBLEMSINMALARIA

ERADICATION

ROYFFRITZChief
MalariaEradicationBranchICAWashingtonDC

YouknowwhenIfirstgotinvolvedinthismalaria
eradicationIhadjustcomefromaprograminthe
UnitedStateswherewehadagreatmanytechnical
andadministrativeproblemsbutwherewehadpeople
whocouldreadilymeetthoseproblemsandsurmount
themInthefaceofanumberofsuccessfulattempts
toeradicateorletmesaytobringmalariadownto
nothinginpilotprojectsthroughouttheworldma
lariaeradicationappearedtechnicallypossiblethrough
outtheworldIwasjustalittlebitnaivetobelieve
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thatthiscouldbedonethatwecouldgetonwiththe
choreandthatwasituntilwebegantoruninto
administrativeproblemsofamagnitudeofwhichI
hadnoidea

DrWilliamsyouhavetouchedonmanyofthese
thingsbrieflyorhintedatthemasyouhavegone
throughyourdiscussionbutIthinkthatImighttake
justafewexamplestobringhomejustexactlythe
magnitudeofthesethingsIcantbegintodescribeall
ofthemIthinkthatoneofthemajoradministrative
problemsisthatinmanyofthesecountriesthereis
justnoadministrativestructurewiththeflexibilityto
carryonthemilitarytypeofcampaignthatthemalaria
eradicationcampaignhastobetobesuccessfulLet
megiveyousomeexamples

Inonecountryallpersonnelevenspraymenmust
havetherecommendationofamemberofcongress
beforehecanbeappointedtoajobThepresidentin
thiscountrymakesallappointmentsWithnomore
requiredqualificationsthanthisthereisnowonder
thatmanyofthesespraymenturnouttobeinadequate
forthehardworkorevendetrimentaltotheprogram

Wehavemetproblemssuchasthisinsomecountries
byestablishingthemalariaprogramasasemiautono
mousorganizationingovernmentwithaDirecting
Councilresponsibleforestablishingrigidqualifica
tionsforalljobsandwiththefullauthoritytohireand
firepersonnelinaccordancewiththeCouncilpolicies
inthehandsoftheDirectorofthemalariaprogram
UndersuchcircumstanceswhenaMinisterofHealth
isaskedtoemployapersonthroughpoliticalpressure
hecanreferthepersontotheDirectoroftheProgram
TheDirectorcanreplyDearDoctor youknow
thatwehaveanagreementthatwewillonlyhirepeo
plethatarecompetenttodothisjobWewouldbe
gladtogivethismanachancebutifhedoesnotcarry
outthejobheisassignedtohecannotstayonthe
programThisrelievestheministerofthispolitical
pressureandkeepstheprogramfreeofthesepolitical
hangerson

Therearemanyotherimportantaspectsthematter
offundingforinstanceTomaintainpettycashata
fieldheadquarterstoreplaceaboltthatholdsaradia
tortothemotorblockisdifficultThemethodofac
countingissometimessuchthatayearisrequiredfor
repaymentWellyoucantoperateonthatbasisPretty
soonyouareoutofpettycashsotheradiatorfallsoff
thefenderfallsoffandthespraycansarentrepaired
andyouareinbadshape

Anotherexampleinonesmallcountryarrangements
weremadetoprovidegasolinetothewholefleetof
vehiclesfromonesinglefillingstationIfonegroupof
spraymenwentouttosprayvillagesmanykilometers
fromtheheadquarterstheyhadtocarrygasolinein
thebackoftheirvehiclesothattheycoulddotheir
jobWhenthosebarrelsofgasolineranouttheyhad
tocomebackandfillupandgobackoutagainifthey
hadntfinishedtheirjobThisproblemwiththegaso
linewentonmonthaftermonthaftermonthuntil
somebodyfromtheoutsidecameinandinvestigated
thatsituationandsaidLookwecanmakearrange
mentswithfillingstationsineveryoneoftheseplaces
wherethereisafillingstationandyoucangetyour
gasolinethatwayNoonehadthoughtaboutit

Supervisionisoneofthegreatestadministrative
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problemsItisawfullyeasyforaspraymanunless
thereissomeonerightonhisnecktogooffandsit
downunderatreesomeplaceYouvegottohavecom
petentanddevotedsupervisorsinspectingallofthe
housesthatthesespraymenaresprayingThisgen
erallyistheleaderofthespraybrigadebutyouhave
tohavesomebodycheckingonhimandyouhaveto
havesomebodycheckingonthefellowthatischecking
onhimThisjusthastobedoneYoucantdoit any
otherwayintheseplaces

MaintenanceofequipmentThisisamajorproblem
ItishumannatureIguessforpeopletogetinacar
anddriveituntilitstopsortouseaspraycanuntilit
wontsprayanymoreButinordertomaintainthis
equipmentsothatitwilllastoverthenumberofyears
thatithastolastyouhavetohaveplannedmainte
nanceofthosevehiclesandsprayersandsoforthThis
hastobetaughttothepeopleTheycannotdoitas
justafunctionofnormalreasoning

Therehastobeacompleteplanningofthesepro
gramsIfyougointoLatinAmericanowatthebegin
ningofthespraycyclesitdownwithazonechiefyou
willfindthathehasonhisdeskanitineraryforevery
spraycrewinhiszoneThisitineraryshowsweekby
weekwhatvillagestheywillbesprayinghowmany
housesinthatvillagewhentheycancompletethat
jobandgoontothenextvillageTheyhaveanitin
eraryforeveryoneofthesurveillanceaidstheevalua
torssothatatanytimeheknowswheretheyshould
beIfatanytimehefindsoutthataspraycrewisnot
whereitshouldbethenhehastofindoutwhythey
arenotthereIfitisamatterthatmorehouseshave
beenbuiltandtheyhavehadtodomorespraying
thenhemayhavetosupplementthatspraycrewwith
additionalmentogetthatjobdoneontimeButthat
hastobedoneonaconstantbasisandyoucannotdo
thatunlessyouhaveplannedinadvanceandknow
howmanyhousesareintheseareasthesevillagesand
setupanitineraryonthebasisofthis

ThematterofhumanresistanceisabigproblemDr
Williamsmentionedaspraycrewgoingoutandpiling
outtosprayahouseThepeoplehavetoknowwhy
theyarecomingintosprayahouseorwhysomeone
comesandtacksanumberonthehouseIfheisgoing
totackthatnumberonthehousethepeoplearegoing
toimmediatelystarttowonderamIgoingtobe
taxedorismyoldestsongoingtogointothearmy
orwhathaveyouYouhavetoinformthesepeople
Iamjustmoreorlesshittingormissingsomeof

thesethingsIthinkDrRachouhasmanymoreexam
plesIknowyoudoDrWilliams

DrWilliamsInotherwordsitisaquestionof
supervisionandcheckingdoublecheckingandre
checking

MrFritzItiscertainthataninternationalcon

sultantoradvisorcantsaylookthisisthewayit
oughttobedoneandthenturnhisbackandgoaway
Hehasgottostayandgetthesamesortofdevotionor
fanaticisminthepeopledownthelinethathehimself
hasinordertobesuccessfulinthisprogram

DrWilliamsExactlysoDrFritzWearevery
muchobligedtoyouforthisilluminatingdiscussion
butIthinkthatatthepresentmomentwehadbetter
takealittlerecess

RECESS
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DrWilliamsThesubjectthatnowcomesupis
malariaandzoonosisForthoseofyouwhodontknow
whatazoonosisisitmeansadiseaseofananimal
thatcanbetransmittedtoahumanbeingDrCoat
neywillpresentthissubject

MALARIAASAZOONOSIS

GROBERTCOATNEYPhDChief

LaboratoryofParasiteChemotherapy
NationalInstituteofAllergyandInfectiousDisease

BethesdaMaryland

ThankyouverymuchDrWilliamsThisstory
beginsratherfarbackBecausewehadalwayscon
sideredthatwhenwegottotalkingaboutmalaria
eradicationwewouldnothavetotakeanytimeto
thinkaboutmalariainloweranimalsaseverbeingin
fectioustomanSoitwaswithagooddealofsurprise
thatonthefifthoflastMaywhenDrEylescalledme
fromourlaboratoryinMemphisTennesseeandsaid
IhavemalariaIsaidOkaywehavehadourjoke
fortodaynowwhatsonyourmind Ithoughthe
wantedsomemoremoneyforsomepetprojectofhis
NoImserious1havemalariaIknewhewasnt
workingwithanyofthehumanmalariaatthattime
andIsaidIsthereanypossibilitythatthatmonkey
malariathatyouhavebeenworkingwithhassomehow
gottenintoyou HesaidWellthatismyguess
Thepointisthatweimmediatelytookthebloodfrom
himandputitintoaRhesusmonkeyanditgrew
Humanmalariasofargrowsverypoorlyanyofthe
simianmalariasgrowverypoorlyinmanPlasmodium
cynomolqiasweknowwillgrowinmanbutitwill
onlyproduceaboutfourparoxysmsmaybefiveand
thenitburnsitselfoutWhenthismalariafromthis
infectedbloodwasputintomonkeysitproducedtypi
calcynomolqiinfectioninthemonkeys

Thiswasthefirstevidencewehadthatmonkey
malariawasinfectioustomanYoucanimaginethe
consternationonourpartbecausewehadwemean
ingthoseofusinmalariaeradicationbecausewehad
abillbeforetheCongresstogivethirtyeightmillion
dollarstomalariaeradicationNowtheCongressmen
arerathersmartfolksandweknewthatrightaway
theymightsayForheavenssakesYouwantthirty
eightmilliondollarsformalariaeradicationbuthow
intheworlddoyouproposetospreadthistoeradicate
malariafrommonkeystoo Wellthisissimplifying
thesituationalittleasyouwellcanseebutthepoint
isthatthiswasaquestionwhichhadtobedealtwith
immediately
Iamgoingtoaskouroperatortoshowyouthefirst

slidetodemonstratewhathappenedHereyousee
whathappenedonthe28thofAprilwhenDrEyles
gotsickOnthe5thofMayweknewhehadmalaria
butwedidntknowforsurewhichmalariahehad
becausePlasmodiumcynomolqilookslikevivaxHe
wasquiteillandhadbeensickfromthe8thofApril
Hehadbeentreatedforbadcoldsandthingsandno
onesuspectedthathemighthavemalariaHowever
hisassistantcamedownonthe8thofMayfollowing
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thisinotherwordshistechniciantooksickandwhen
herbloodwasexaminedonthe11thofMayshealso
hadmalariaWhathadbeenhappeningwasthis
thesepeoplehadbeendissectinglargenumbersof
mosquitoesinordertogetalargenumberofspor
ozoitesintoasinglemonkeyinordertobeableto
studytheexoerythrocyticstagesofPlasmodiumcyno
molgiinthemonkeyWeweredoingthisbecauseif
wecouldproducegoodinfectionsinthemonkeyand
thensectiontheliversofthemonkeysandfindthese
parasitesintheliversthenwecouldstartgivingdrugs
tofindoutwhetherthesedrugswhichwerebeingused
wouldactuallykilltheparasitesintheliverandthese
aretheparasiteswhichareresponsiblefortherelapses
Sowhenthesetwopeoplebecamesickandwefound
parasitesintheirbloodthebloodwastakenfromthese
twopeopleputinthemonkeysandeachoftheblood
samplesproducedinfectioninthemonkeysForthe
secondstagewetookbloodtotheprisoninAtlanta
wherewehaveaninstallationforstudyingmalariain
prisonervolunteersandwhenthatbloodwasputinto
twovolunteersattheAtlantaprisontheycamedown
withmalariaandranaverystiffcourseifImightcall
itthat

Welltheinterestingthingaboutthisisthatonthe
8thofMayinCincinnatiamangotsickThatmanwas
alsoworkingwithmonkeymalariainDrSchmidts
laboratoryThiswentundiagnoseduntilthe13thof
MayTheyknewthismanhadmalariaallrightand
theyputhisbloodsampleintoamonkeyanditpro
ducedatypicalinfectioninthatmonkeyButbecause
DrSchmidtwassointerestedinstudyingTBhefor
gottolookinthebloodofthemonkeyfor1218days
andwhenhedidhethoughthehadthewrongmonkey
becausehefoundvivaxlikeparasitesinthatmonkey
Hefeltthatthiscouldhardlybethismancouldnt
possiblyhavemalariaitlookslikevivaxbuthehasnt
beenanyplacewherehewouldgetitSoonthenight
ofJulythe7thifIremembercorrectlyhecalledup
DrEylesandsaidByanychancewhenmyboywas
overatyourplacefindingouthowtoraisemosquitoes
didyouhaveanyhumanmalariaoverthere Dr

EylessaidNobutwevegotitnowWhatareyou
talkingabout DrSchmidtsaidDrEylesreplied
Wevegotfourcasesinthelaboratoryrightnowof
monkeymalaria

NottobeoutdoneBethesdahadtogetintheact
tooOneofDrHuffsassistantswhohadbeenwork
ingwithmalariaformanyyearsgotitDrHuffwas
gettinginfectedmosquitoesfromDrSchmidtDr
Schmidthadgottentheparasitefromuswehadgotten
theparasitefromGarnhamGarnhamhadgottenit
fromHockingHockinghadgotitfromKualaLampur
ayearandahalfbeforethenThepointisthatthis
ladyhadtakensickonthe4thofJulyShehadgotten
17infectedmosquitoesfromDrSchmidtandcould
accountforeveryoneofthe17infectedmosquitoes
theyweredissectedandthesporesusedintissuecul
tureforsomeworkthattheyweredoinginDrHuffs
laboratoryattheNavyButevidentlyinthepackag
ingoneofthesemosquitoeshadgotlooseoroneof
themhadjustnickedherthroughthegauzeofthe
tubewedontknowButanywayshewastakento
thehospitalwentthroughfourparoxysmsandfinally
andthisisratheramusinginawayatthethird
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paroxysmwhiletheyhadheratthehospitalshesaid
tothephysicianthatwasattendingherYouknow
DoctorImighthavemonkeymalariabecauseshe
knewaboutthisthinghappeninginMemphisThe
doctorimmediatelywentoutandtoldthenurseYou
knowthisladyisworseoffthanIthoughtTakeall
precautionswiththisladyThereisnotellingwhat
mighthappenButontheotherhandshewas
smarterthanthedoctoratthatparticularmoment
butofcourseshehadmoreinformationthanthedoc
torWithinadayandahalfitwasdiagnosedThe
pointisthatherbloodwhenputintomonkeysalso
producedinfectionWethenhadasimianmalaria
infectioustomanBythetimethisfourthcasewas
knownwehadalreadyhadtwomorecasesinMem
phiswhichwerepurposefullyinduced

Oneofourboyswentintotheinsectaryandallowed
thirtyofourinfectedmosquitoestobitehimwithout
tellingDrEylesanythingaboutthisAfterwardshe
didcomebackandtellDrEyleswhathehaddone
butitisprettyhardtotakethesporesoutofhimOf
coursehadDrEylesknownhisintentionhewould
havesaidYoucantdothisAnywayofthesetwo
fellowsoneofthemcamedowntwomenactually
didthiswithafrankattackshortlythereafteronthe
fourteenthdayifIremembercorrectlyTheotherfel
lowhadaslightmalaiseanddidntlookquiteright
Althoughhisblooddidnotshowparasiteswhenhis
bloodwasputintomonkeysitdidshowinfection
usingRhesusmonkeysallthewaythrough

Wedeterminedthenthatwemuststudythiscare
fullyinordertoknowwhetherthismightreallybea
probleminmalariaeradicationbecauseweknewthat
therewasPlasmodiumsimiamfromBrazilPlasmodium
brazilianuminCentralAmericaPlasmodiumschwetzi
inSouthAfricaandIcouldgoonandonwiththese
thingsIfthesesimianmalariasareinfectioustoman
wemustknowthisrightawaybecausewehaveto
planforthatifitistrue

Slideswerethenshownwithpertinentnarration

Hereistheparasiteonathicksmearandforthose
ofyouwhoarefamiliarwiththicksmearsofmalaria
parasitestheparasitemiainthesepeopleislowThe
highestparasitemiathatwehavehadisaroundfive
hundredpercubicmillimeterandthatisprettylow
Thesepeoplegetverysicknevertheless

Thenextslideshowswhathappenedintermsof
timeWeusedAnophelesfreeborniandweusedquad
rimaculatusinsomecasesbuthereiswhathappened
Herewearedownonthefortyninthcasefortynine
peoplethathavebeeninfectedbymosquitobitesWe
areusingtwostrainsofPlasmodiuminthemonkeys
Plasmodiumcynomolgibastianelliiwhichwasnamed
byGarnhamwhilehehadtheparasiteandtheold
Plasmodiumcynomolgiwhichweworkedwithinthis
countryforalonglongtimeItshowsthatsomehad
frankinfectionswhileotherswerenotwellindicated

InourMemphislaboratoryDrEyleswastryingto
getlargenumbersofsporozoitesintothemonkeysin
ordertobeabletofindthesestagesintheliverThe
liverisalargeorganandinordertofindthesethings
youhavetointroducelargenumberssohewasputting
sporozoitesfromasmanyastwohundredmosquitoes
inotherwordsdissectingtheglandsfromtwothou
sandmosquitoesinoneeighthourdayandinjecting
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theseeverytwohours theykeepthemcoldIfa
mosquitoortwoorthreeescapedtheylethimgo
theydidntstopandtrytocatchthatmosquitobecause
atthattimetherewasntanypointtoitsincefrom
theirknowledgemonkeymalariadoesntinfectman
anywayThatisevidentlyhowtheygotinfected

Hereiswhathappenedpurposefullyafterthat
Theseareallhumanvolunteersthathadbeenpurpose
fullyinoculatedbybitesofinfectedmosquitoesinthe
Atlantapenitentiarythatisthecasesfromtenon
downThesearevolunteerswhoagreedtogothrough
thisThenexttwentycasesareshowninthisslide
Theywerenotatallinfectedatthesametimebutthis
showsthefeverpatternYounoticethatthosemarked
withanNareallNegroesWeneededtoknowthis
rightoffthebatbecauseifthismalariaisinfectious
toNegroesandproducesagoodinfectioninNegroes
theplanningwouldhavetobedifferentthanifthey
wereresistantWehadnoreasontosuspectthatthey
wereresistantatallbutthepeoplethathadsofar
beeninfectedatthetimewestartedthiswereallwhite
Asitturnedoutwedidnotproduceaninfectionrecog
nizabletotheextentoffindingparasitesinanyofthe
NegroesThreeoftheNegroeshoweverdidhavea
slightfeverresponsetheirliverhadaslighthyper
trophytheirspleencamedownandthisallhappened
atthetimethatyouwouldexpecttofindparasites
thatisinthefirsttwobutnotthethirdLaterwehad
oneinwhichwedidfindparasites

Sowherearewewhenwehavegottenthisfar
Herewasaninfectionamonkeyparasitethatlooks
likevivaxandifthoseofyouwhoarefamiliarwith
parasitesonsmearswilllookatthisyouwouldsay
thatitisvivaxThereareafewdifferencesbutyou
dontseethemrightoffWhenwesetthisthingup
theideawasnottotreatanybodyifwecouldavoidit
butforadministrativereasonswehadtotreatoneor
twoOnefellowgotparoledifIrememberandan
otherfellowwasonethatwejustcouldntgetalong
withandwehadtogethimofftheprojectthingslike
thishappenallthetimesothiswasnothingnewOne
manhadalmostacontinuousfeverforsixsoliddays
Hewasprettywellknockedoutsohewasgiventen
grainsofquinineitwasknockeddownforalittle
whileandthencamebackagainIngeneralhowever
thisisthefeverpatternofPlasmodiumcynomolqi
bastianelliimonkeyvivaxinmanthatisasfarashis
temperatureresponseandsoonoccursNowthen
therearetwoorthreethingsthatareverydistinctive
aboutthismalariaOneisaverypronouncedbitem
poralheadachethisispronouncedterrificTheyall
complainedofthisIneverycasethespleencomes
downalmostassoonasyoufindparasitessometimes
beforeandthisisnottypicalofvivaxeitherTheliver
isverytenderandhasaslighthypertrophyandpara
sitemiaislowanddoesnotincreaseInfactitdisap
pearsoffandonforsomeeightydays

Thenextslideshowswhatanoocystlookslikein
otherwordsoneoftheseinfectedprisonersproduced
gametocytesWeallowedmosquitoestofeedonthat
inmatevolunteertheybecameinfectedandthisisan
oocystonthegutofoneofthosemosquitoesThenext
slideshowsyouthesporozoitesfromthatoocystIt
wasburstandthesporozoitesstainedAsyouknow
thisiswhatthemosquitoputsintostarttheinfection
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alloveragainSowehadfoundoutuptothispoint
twothingsonethatwecouldinfectmanbyallowing
mosquitoesthathadfedonmonkeystobitemanand
themanbecameinfectedWethenallowedmosquitoes
tofeedontheinfectedmanandwehaditthisfar
Thenthequestionwascouldwegetittherestofthe
wayCouldwegetthemosquitoesthathadfedon
mantoinfectmanSofarwehavebeenabletodothat
oncebutthemandidnotshowparasitesuntilone
hundredandfourdaysafterhehadbeenbittenHe
wasbittenbyonehundredandtwelvemosquitoesbut
onlyfourofthemwerefoundtobeinfectedwhenthey
weredissectedandwefoundthesporozoiteswithdif
ficultyinthefourIdontknowhowtoexplainthis
whyittooksolongfortheparasitestoappearThe
manhadfeverandalloftheclinicalsignsorsymptoms
bythefourteenthorfifteenthdaybutwecouldntfind
theparasites

Thenwehavebeenabletotransmititfirstfrom
monkeystomanandthenfrommantomanNowthis
isthenewstrainofPlasmodiumcynomolgibastianellii
DrSchmidtnotbeingsatisfiedwiththissincehehad
notbelievedwhathesawandIdontmeanthiscriti
callyatallHewasincredulousHejustcouldntbe
lievethatmonkeymalariacouldinfectmanandnone
ofusbelievedityoumightsayHehadtheoldstrain
ofPlasmodiumcynomolgithatDrCoggeshallhad
isolatedfromamonkeythathehadfoundinthezoo
inNewYorkifIremembercorrectlyin1940Thatold
cyomolgihasbeenusedbyallofusduringthewar
yearsanduptillnowuntilwegotthisnewbastianellii
strainNoonebelievedthatitwouldinfectmanup
untilnowDrSchmidtallowedheavilyinfectedmos
quitoesfromthisoldcynomolgistraintobitthree
membersofhisstaffOnemanshowedparasitesafter
somedaysbutbloodtakenfromtwoofthethreepro
ducedtheinfectioninRhesusmonkeysWethende
cidedthatthethingtodowastotakeheavilyinfected
mosquitoesfedonmonkeyswiththisoldstrainand
trythemonourprisonervolunteersWedidthis
allowingfortytwoinfectedmosquitoestobiteeachof
twoNegroesandIthinkitwastwentyfiveortwenty
sixmosquitoestobiteeachofninewhitepeopleNone
oftheNegroescamedownwithparasitesbutoneof
thewhitemendidThisbloodabloodtakenfrom
himandputintoanothermanproducedtheinfection
inhimandbloodtakenatthesametimeandputinto
monkeysproducedtheinfectionThenbloodtaken
fromthisfirstmanhasproducedanexcellentinfection
inthesecondbloodrecipientandweevenhavemos
quitoesthatareinfectedbecauseIhavealreadyseen
theoocystsonthegutThedayaftertomorrowif
everythinggoeswellwewillputthosemosquitoeson
freshcleanvolunteerstoseeifwecantransmitthat
one

SohereweareatthisstageInAugustDrEyles
wassenttoMalayawherePlasmodiumcynomolgicame
fromWithinthreeweekshehadfoundthevectorfor
PlasmodiumknowlseiItturnedouttobeAnopheles
hackeriAvectoranyvectorforthisparasiteofmon
keyswhichwillgrowinmanverypoorlyhadbeen
soughtforaquarterofacenturyHewasverylucky
tofindthisvectorSincethenhehascomehomeThey
haveDrGaribaldioutthereandtheyhaveturnedup
vivaxlikemalariainthreedifferentnewspeciesof
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monkeysnewfromthestandpointofparasitesand
justrecentlywehaveareportthatcametoRoyFritz
sayingthatLeeHowardhadfoundmalariainmon
keysinthePhilippineswhichisreallythefirstreport
althoughithadbeenisolatedsomeyearsagoin1940
IthinkfromaPhilippinemonkeySotheynowhave
alaboratoryinMalayawhichIhopewillbeperma
nenttotheextentoftwoorthreeyearstostudythese
malariasinmantoseeifthesemonkeymalariasin
Malayaforexampleareinfectioustothepeoplethere
andifthemalariasinthepeopleareinfectioustoclean
monkeyswhichwearebringinginfromIndia

Sofarwehavenotbeenabletotransferanyofthe
humanmalariastomonkeysbutthisdoesntworry us

toomuchbecausewehaventhadtoomanymonkeys
foronethingWehavemadethirtytrialshowever
thirtydifferentbloodsfromthirtydifferentpeople
havebeentransferredtothirtydifferentmonkeysand
sofarhavenotproducedaninfectionnotbythetime
thatIleftWashingtonHowevermanytrialshad
beenmadewithPlasmodiumcynomolgiovertheyears
beforethisaccidentalinfectiononthe5thofMaylast
WhytheydidnttakenoonewilleverknowbutI
dontknowwhatthestoryis

Inafewwordsthisisthestoryofwhatappearsto
beazoonosisbecauseitsatisfiesthedefinitionbut
moreimportantreallyintermsofmalariaeradication
wehaventgottheanswerforDrWilliamsasto
whetherthisreallytakesplacetoproduceaninfection
inmanWearegoingrightaheadwiththisinfecting
newpeopleallthetimeandstudyingthisdiseasein
ordertogetthelifepatternandsoonButthereisthe
storyofasimianmalariainmanwhichmaybea
probleminmalariaeradicationThankyou

DrWilliamsThankyouDrCoatneyThatisa
fascinatingstoryArethereanyquestionsthatanyone
wouldliketoaskDrCoatneyBeingasheistheonly
onethatknowsanythingaboutitIamnotsurprised
thatthereisnobodypoppingupwithaquestion

MrFritzIwouldliketoaskDrLouieaquestion
Whatdoyouthinktheepidemiologicalsignificance
mightbeonthis

DrWilliamsWellyouhaveheardDrCoatneysay
thathedidntknow

MrFritzItseemstomethattherearesomefacts
thoughthatwemustconsiderandthatisthatinmany
placeswherethereismalariaandwherewearetrying
toeradicateitwewontbefacedbythisproblembe
causetherearenomonkeys

DrWilliamsExactlysoThatisverytrueandthat
coversalargepartoftheworldThesecondpointis
thattheNegroeswerehardlyinfectedandthat we

canhopewilleliminateAfricaWhetherthisisgoing
tobeoneofthesecumulativethingswhetheramonkey
parasitehasadapteditselftohumanbeingsandwill
gothroughrepeatedtransmissionsfromonehuman
beingtoanothertoanothertobuildupitsabilityto
betransmittedtohumansnobodyknowsItisapos
sibilityJustatthemomentIhavethefeelingthatthis
isaninterestingaccidentaldiscoverywhichatthe
momentdoesnotassumelargeproportionsIfitshould
assumelargeproportionsallthatitmeansisthatwe
willhaveaforestreservoirwithinfectedpeopleinthe
forestandwewillsimplyhavetogoafterthemwith
drugsandgoafterthemhardTheremayhavetobe
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abarrierzonebetweenthejungleandthedensely
populatedareaButthesearequestionsthatonlytime
willtellandastimeisrunningoutonusnowthenext
subjectwasslightlymiscastintheprogramitisreally
intendedtobetheWHOResearchProgramand1
havequiteabitofmaterialonitbutIamgoingto
literallyskipmostofitWehavetwointerestingsub
jectsstilltocomeandIwouldrathersavethetime
forthem

TheWorldHealthOrganizationismakingastudy
ofadministrativeandsocioeconomictroublesthat
haveriseninoneplaceoranotherParticularlythe
problemofnomadismwhichintheoldworldinsome
placesassumesconsiderableproportionsOntheoper
ativesidewedogetanumberofproblemsForin
stancethereiscollaborativeinternationalworkwhich
wasstimulatedandorganizedbyWHOinthedomain
ofthestudyofbehaviorofvectorsofmalariaforthe
investigationoffeedingpreferencesbymeansofthe
precipitintestIwontgotoofarintothatThenthere
isthecriticalappraisalofdataonresultsofinsecticide
susceptibilitytestscarriedonthroughouttheworld
Thisboilsdowntothefactthattheyhavefoundre
sistanceinthirtytwoAnophelesspeciesofwhichfif
teenareimportantmalariavectorsinthecountries
concernedIwouldliketosaythattheresistance
amongmosquitoesisnotthetremendousresistance
thatagriculturalpestssooftenexhibitWhenamos
quitoisresistantitisusuallytwofourorsixtimesas
resistantasnormalmosquitoesandeveninElSalva
dorwherethelocalAnophelesalbimanusisresistant
tobothDDTandDieldrinthatwhenDDTisfreshly
applieditstillkillsthemforaboutthreemonthsThat
isaboutaswellasMalathiondoesonthosemudwalls
soMathalionisnoparticularadvantageinthatplace

Theyarecarryingonresearchontheepidemiology
ofdisappearingmalariaandonthedeterminationof
thebestpracticalandeconomicsurveillanceproce
duresresearchonthepracticalmethodsbestsuited
todealwithcontinuingtransmissionduetonomadism
onthemoreeconomicdosagesofinsecticidesonthe
behaviorofvectorsinsprayedareasandonthebest
andmosteconomicalmethodsofdrugadministration
inmalariaeradicationprojects

Wehavealsocommencedatleastonebiological
approachandtherearethoseplayingaroundwiththe
fungusCoelomyceswhichtheyhavefoundinthe
SouthPacificparasitesagainsttreeholebreeders
wheretheyhavealbopictuswhichtransmitsfilariasis
Theyhavefoundthatseedingdowntreeholeswith
thisfungusthatitcompletelyremovesthismosquito
Theyarestudyinginanumberofplacesandtrying
todevelopantimalariadrugsinthehopeoffinding
theperfectdrugTheentomologicalworkIamgoing
topassoverTheyareevaluatingsprayingequipment
andfinallytheygiveassistancetoagooddealofre
searchTheygivegrantsincashtoresearchonthe
mechanismofdynamicsofinducedresistanceofma
lariaparasitestodrugsItwasrecentlyfoundinthe
MagdalenaValleyofColombiathatfalciparumhasin
afewplacesbecomeresistanttochloroquinAstudy
ofthebionomicsofthemosquitoesofIsraelwhichare
givingthemagooddealoftroubleresearchoninva
sionoferythrocytesbyexoerythrocyticstagesofPlas
modiumasamodelforstudyingtheeffectofanti
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malariadrugsAssessmentinthefieldofbioassay
methodsandtheirapplicationfordeterminingthe
activityofresidualinsecticidesisunderway

Entomologicalproblemsparticularlythegenetics
ofresistancearecomingunderagooddealofstudy
Researchontheuseofflourescentantibodytechniques
forparasitologicalstudiesofmalariaandthestudyof
anelectronicscanningmachinetomakediagnosis
morerapidThereareothersbutthatwillindicate
thattheWorldHealthOrganizationiskeenlyaware
oftheproblemsthatarefacingthemTheyhavecom
mencedresearchonthemTheyhaveaboutfourteam3
inthefieldatthepresenttimeanddoubtlesstherewill
bemore

Iamgoingtoclosethispartofthediscussionatthis
timebecauseasIsayourtimeisgettingshortand
wehavetwoveryinterestingfinalpapersDrCoatney
isgoingtotellussomethingaboutChemotherapyin
MalariaEradication

CHEMOTHERAPYINMALARIAERADICATION

GROBERTCOATNEYPhDChief

LaboratoryofParasiteChemotherapy
NationalInstituteofAllergyandInfectiousDiseases

BethesdaMaryland

ThankyouDrWilliamsLadiesandgentlemenI
ambeinginflicteduponyouinarealstrongdosetoday
Itishardtogetmetotalkaboutmalariaanditisstill
moredifficulttogetmetotalkaboutthechemotherapy
ofitDrWilliamshassucceededhehasbrokendown
myresistance

Whathashappenedinthechemotherapyofthe
diseaseisafarcryfromwhatwehadatthebeginning
ofthewarin1940uptillnowThewholesubject
revolvesaroundtwothingstomymindOneisinthe
differentphilosophythatmustbeadoptedifweare
goingtousedrugsformalariaeradicationThephysi
cianisinterestedintreatinghiscaseandhehasbut
oneideainviewandthatistogetthatpersonback
tohealthsothathecangobacktoworkandcarryon
hisnormaldutiesThoseofusthatareinterestedin
applyingdrugsformalariaeradicationhaveasick
communitytodealwithsothatitisentirelydifferent
Thoseofusthatareinterestedinchemotherapyfor
malariaeradicationarenotonebitinterestedinthe

personwhoissickexceptthatweexpectthatthepub
lichealthfacilitieswilltakecareofthesickindividual
naturallyWeareinterestedinstoppingtransmission
buewearealsointerestedonlyinusingdrugsforstop
pingtransmissionwhentheothermethodsfailFor
exampleitismuchcheaperandmucheasiertostop
transmissionbytheuseofresidualinsecticidesThough
spraypersonneldonotneedtobehighlytrainedex
ceptinonesensethepointisthatyoudonthaveto
doaperfectjobmerelyagoodjobisadequatein
sprayingButintheuseofdrugsyoumustgetthe
drugtoeverybodyandthisisdifficultextremelydiffi
cultandveryexpensiveTheresultisifImightread
oneparagraphfromtheexpertcommitteeonmalaria
initseighthreportofAugust1960whereitissaid
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Itisnowrecognizedthatinsomepartsoftheworld
thechemotherapyofmalariahasitsplacealsointhe
attackphaseeitherinconjunctionwithresidualinsec
ticidesiftheiractionistoosloworwithoutresidual
insecticidesifthesecannotbeusedeffectively

ThereportalsogivesthereminderThereisyetno
proofthateradicationofmalariafromanysizablearea
canbeaccomplishedbytheexclusiveuseofexisting
drugsAndthisistrue

Ifwearegoingtousedrugsthenandincertain
areaswehavetousedrugsforanynumberofreasons
DrRachoutoldusaboutthehouseswithoutwalls
andIhavebeeninthisareatoowherethereisnowall
tospraythemoresofthepeoplesometimesprevent
sprayingthebusinessofnomadismandIcouldgo
onwithallsortsofthingsthatmakeitverydifficultin
someareasinsomeplaceswithsomepeoplestouse
residualinsecticidesthereforesomeotherwaymust
befoundAndtheonlywayatthepresenttimethat
wecanthinkofistousedrugsNowthesedrugsare
effectivehighlyeffectivebutnoonedrugwilldoall
thedifferentthingsthatwewantthemtodo

LetustakeforexamplechloroquinandItakeit
thatallofyouknowthatquininehasdisappearedas
farashavinganyrealplaceornoplaceinmalaria
eradicationalthoughtherearestillsomeplaceswhere
theyuseitfortreatingaparticularcasewherethey
raisequininebutinchloroquinwehaveanexcellent
drugItpersistsforquitealongtimeinthebodyofthe
personwhoreceivesitInotherwordsifsixhundred
milligramsisgiveninasingledosethepersonsblood
willmaintainabloodlevelofabouttenmicrograms
perliterfortwentydaystheparasiteswillbetakenout
ofthebloodstreamandkeptoutfortwentydaysTf
yougiveagramandahalfinthreedayswhichisthe
accepteddosagenowforthetreatmentofacasethis
willholdforfortydaysButimaginetryingtogoto
anareawithtwentythousandpeoplemoreorless
andtrytogeteverypersontheretoswallowtwopills
Youcantevengetpeoplewhoaresicktotakepills
everydayevenforashorttimeThedoctortellsthem
togotothedrugstoreandgetthisandtheytakeit
butheknowsverywellthatsometimessomewont
doitHereyouhavepeoplethataremoreorlesswell
theydontevenknowthattheyaresickuntilyoutell
themthenyoutrytogetthemtotakepillsYoucan
dothisonceortwiceyoucantakecandyalongforthe
childrenorballoonsandyoucantellthemotherwhat
awonderfulthingthiswillbeherchildwillberosy
cheekedandsoforthandforawhileshewillgoalong
withyoubutthisgetsoldPeoplearenotgoingto
walkfiveorsixkilometerstocometoaplacewhere
youaredispensingdrugsTheywillcomethefirstday
becauseitisakindofcircusdayandtheywanttosee
whatthisalllookslikewhatareyougoingtodowhat
areyougoingtosellsotospeakThisishardtodo
sosomethingmustbefoundtogetthesedrugsinto
peopleandsothattheywillstayforalongtime

Oneapproachistotrytofindawaywhichwill
extendtheactionofadruglikechloroquinwhichis
anexcellentdrugbutifyougivefourtimesasmuch
asyoutrytogivenowyouwillmakepeoplesickso
thatwontworkIfwecouldgetadrugthatwould
keepthisdrugfrombeingabsorbedinotherwords
topreventthemetabolismofthisdrugforawhilewe
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mightgetsomeplaceDrRussellwasoneofthefirst
peoplewhothoughtaboutthisandhetriedtogetus
toworkonitalongtimeago

InthisfirstslidenowIamgoingtoshowyoua
slightbeginninginthisregardithasntbeenaccom
plishedbyanymeansWhenyouputinonehundred
milligramsofchloroquinasitshowshereintoarat
itisdegradedasshownButifyoutakethatsame
amountofdrugandatthesametimethesameamount
byweightofSKF525AwhichisaFrenchcompound
thathasnoactionatallasfarasmalariaisconcerned
youcanseewhathappensItcarriesthedegradation
curveonoutItpreventsthemetabolismofthechloro
quinforawhileandcancarrythisonSotheprinciple
issoundThischemicalisSKF525Aandifanyofyou
wantthechemistryofitIllgiveittoyouitsabout
threeyardslongButthepointisthatthisparticular
compoundcantbeusedbecauseifyougiveitfora
longtimeitproducesfattydegenerationintheliver
StilltheprincipleishereinthiscompoundItcanbe
doneifwecouldjustfindtherightwaytodoit

SofarthishasnotbeentriedinmanWecandothis
inmiceratsandrabbitsitdoesworkNowifwe
couldfindsomewaytopreventthisdamagesothat
wecouldgivethisdrugonlyonceeverysixmonths
andyoumaygiveitwithahydraulicgunthenallyou
wouldhavetodoisjustwalkalongthepeopleasthey
linedupwithyourgunfilledupandtreatthemasfast
asyoucouldtouchtheskintothenozzleofthegun
Itdoesntpricktheskintheydontevenknowthatit
isbeinggivenThatisoneaspectofthisthing

Anotheraspectisthatyouhavethesituationwhich
IthinkDrRachoumentionedinVenezuelainwhich
youvegotoutsidebitersandoutsiderestersAnophe
lesnuneztovariIntheareayouhavetheoldreliable
thatyieldstoDDTInthisslideIwillshowyouwhat
happenedinVenezuelaHereiswhatwashappening
upuntil1956intheStateofTrujillounderthebest
systemthatcouldbedevisedThereisnosystemfor
theuseofDDTanyplaceintheworldtomymind
thatcouldcomparewiththeorganizationthatDr
GabbledonhadinVenezuelaThiswasanarmynot
onlyanarmythatwaswillingtodowhattheywere
toldbutthiswasanarmythatbelievedinwhatthey
weredoingButyouseethetwothingsareseparate
andtoillustratethisIaskedoneofthefellowswho
wasdispensingdrugsdownthereHowarethings
going HesaidLookwearegoingtoeradicate
malariaHedidntsayDrGabbledonwasgoingto
eradicateithedidntsayVenezuelawasgoingtodo
ithesaidwearegoingtodoitwhichtomeisvery
significantAndtheywilldoitbutinthisparticular
areayoucanseethedwindlingnumberofcasesdown
to1956andtheycouldnotgetitanylowerEvery
singlehousewasmappedeveryhousewasvisitedand
wassprayedbutwhyBecausenuneztovariwasbiting
andrestingoutsideItisntaverygoodvectorbut
justenoughsothatmalariawasbeingtransmittedSo
DrGabbledondecidedtousedrugsandin1957he
startedchloroquingivingeverybodychloroquinusing
thesamekindofarmyprecisiontoseethateveryone
gotthedrugButchloroquinisbitterandthechildren
didntlikeitsotheywouldrunoffintothewoods
whenthemancameyoucouldntblamethemHe
changedtopyrimethaminethreemonthslaterJuly1
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of1957Pyrimethamineistastelessthechildrenwould
takeitandheputonabigcampaignAnotherreason
thatthisworkedwasthattheboyswhowereactually
dispensingthedrugscamefromtheareasinwhich
theywereworkingInotherwordstheywouldrecruit
themtrainthemandthentakethembacktothe
sameareasSothathereisaboywhocomesandgives
ayoungsteradrugandheisknowntothatfamilyand
heknowsthemItisntsomecityslickercomingin
todoitInthebeginningofJulythisstartedoffand
inthefirstthreemonthsthemalariadownthere

droppedtonothingsothatinSeptemberOctoberand
Novembertherewasnotasinglecaseinonehundred
andtenthousandpeopleEverypersonhadacard
andtheyknewexactlywherehewasorwherehe
couldbefound

ThencametherevolutionEverythingbrokedown
asyoucanwellimagineandmalariabegantoappear
inMayandJuneWeknewthatfourofthesecases
werenewcasesbecausetheyappearedinchildren
thathadbeenborninOctoberandNovemberThen
whattodoWelltherewasonlyonethingtodoand
thatwastostarttheprogramalloveragainInother
wordspyrimethamineaveryexcellentdrugcould
begiventoahundredandtenthousandpeopleevery
singleweekatfiftymilligramsperdoseButveryfew
countriesarelikeVenezuelafewhaveasmuchmoney
percapitalasVenezuelaforthiskindofaproject
whohaveamanlikeDrGabbledonwhoinstilledan
espritdecorpsthatIhaveneverseenanywhereelse
intheworldandasaconsequenceitworkedIdont
meanthattheydonothavegoodpeopleelsewhere
tootheyhavegoodpeopleinBraziltoobutthepoint
isthatitwasamodelprogramthattheyhadsetup
hereButthisbegantobreakdownbecausetheyleft
outtwothingsOneistoputtheincentivebackin
wherebythemanwhosawtoitthateverymanunder
hisjurisdictiongotthedrugoveracertainperiodof
timewouldreceiveabonusAndthemotherwhosaw

toitthatallofhersixchildrenwhotookthedrugover
acertainperiodgotalotterychanceonasewing
machineorsomeotherhouseholdappliancesoshesaw
toitthatallofherchildrengotthedrugnaturally
sinceshemightgetasewingmachineButthiswas
leftoutitdidntworksowellapparentlyButthe
pointisthattheuseofdrugscanbesuccessfullydone
whichwaswhyIwantedtoshowyouthisButitis
tooexpensivetobepracticalasaprimarymethod

NowthenextslidegivesthedatafromJanuaryto
Juneof1957andshowsclearlytheresultsofwhich
wehavebeenspeakingThisshowszerocasesinOcto
berNovemberandDecemberforonehundredand
tenthousandpeoplejustbyusingpyrimethamine
onceaweekinasingledoseNowwellshowwhatcan
bedonebyputtingchloroquinorpyrimethaminein
saltThisisawayofgettingitintothepeoplewithout
havingtogoaroundandvisiteveryoneofthemThe
onlythingyouhavetohaveisanareawherenosalt
cangetintotheareaexceptmedicatedsaltThiswas
atestapilotprojectwithprisonervolunteerstoshow
whetheritcouldbedoneornotifallthesaltwhich
wasusedinthepreparationoftheirfoodwasmedi
catedatthedosageforeachofthesedrugsoneof
themgotthreehundredmilligramsofchloroquinper
patientperweektheotheroneattherateoftwenty
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fivemilligramsofpyrimethamineperpatientperweek
ItworkedasyoucanseeTheyallcamedownwith
malariaeventuallyaftercessationofthedrugWe
knewthisweknewthatthesedrugswerenotcura
tiveButwealsofoundoutthatalthoughtheywere
bittenonthreeseparateoccasionsoneweekapart
theydidnotcomedownduringthelifeoftheexperi
mentSoitcanbedoneThisisbeingdoneinBrazil
rightnowinthewholeAmazonValleywheretwenty
fivetonsofchloroquinwasdeliveredinoneshipment
ifIremembercorrectlyAndthiscostaboutamillion
andaquarterdollarsThisisreallyabigprojectThis
isapilotprojectandthebouquetsshouldgotothe
inmateswhoallowedustodotheseexperiments

Thelastslideshowswhatrecentlyhappenedwhen
DrDonaldMooreoverinDallasfoundacasethat
wouldnotyieldtochloroquinfromtheMagdalena
ValleyinColombiaTheseareDrYoungsdataHe
latertooktheparasiteovertoColumbiaSouthCaro
linaandthisshowswhathappenedInotherwords
hereisadrugchloroquinwherewehaveneverbeen
abletogetanyparasiteresistanttothisdrugWe
havetriedeverythingweknewandwecouldnotdo
itButwecoulddoitwithpyrimethamineandsome
otherthingsbutwecouldntdoitwithchloroquin
ThenallofasuddenresistanceshowsupinColombia
Anotherslidehereshowswhathappensinapatient
whentheparasitefailstorespondSoherewehave
somethingonourhandsnowThisareawedontknow
howlargeitisfindsthebestdrugforthetreatment
ofmalariaorsuppressionofmalariatokeepmalaria
frombeingtransmittedsubjecttoatrueresistanceto
thisdrugIfoundthesamethinginSouthAfricaon
Marchoflastyearwhichwehaveprovedbyputting
itintoprisonervolunteersandIthinkitwillproveto
bethesamethingWeareintroublewithdrugsThank
you

DrWilliamsThankyouDrCoatneyWewillnow
takeupthelastoneMalariaEradicationinAfrica
whichisatremendoustaskbutIthinkitcanbedone
DrFritzwillyousummarizemalariaeradicationin
Africaplease

MALARIAERADICATIONINAFRICA

ROYFFRITZChief
MalariaEradicationBranchICAWashingtonDC

Africahasbeenknownasthedarkcontinentfor
agoodmanyyearsbutthereasonforthishasnot
beenthecoloroftheskinofagoodmanyoftheinhabi
tantsThereasonforthishasbeenthefactthatAfrica
ismysteriousandunknownAndthemalariasituation
inAfricawasunknownbackin1955whenthenations

intheWorldHealthAssemblyadvocatedthatmalaria
eradicationshouldbeundertakenonaworldwide
basisTheyexcludedatthattimeAfricafromconsid
erationsimplybecausetheydidnotknowwhatthe
situationwasThiswasthesituationayearlaterwhen
thePresidentsInternationalDevelopmentAdvisory
BoardstudiedthisproblemTheytooexcludedAfrica
fromtheirconsiderationWearejustnowbeginning
tounderstandwhattheproblemmaybeinAfricaIt
istruethatearlycontrolprojectswhichwerefre
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quentlyaffiliatedwithmilitaryoperationswerehighly
successfulincontrollingmalariaItwaseasytoreduce
theinfectionrateofeightytoonehundredpercent
inavillagedowntofiveortenpercentThiswasout
standingButneverthelesstheproblemisingetting
thatlastfiveortenpercent

Wedidntknowandwedontevenknowtodaythe
totalpopulationofAfricaSincethattime195556
therehavebeenalargenumberofpilotprojectsin
AfricatofindoutwhatthesituationreallyisMany
ofthesewerenotverysuccessfulinthebeginningI
knowverywellthesituationintheinteriorofLiberia
whereDrAveryJoneswastryingtosprayallthe
housesofquitealargeareaHejustcouldnotgetrid
ofthatlastresidualmalariaButsincethenwehave
foundsomeveryinterestingthingsinthatsameLi
beriaareaItwasfoundthatthepopulationlivedfor
apartoftheyearinwhattheycallricekitchens
Thesearesheltersthatarebuiltoutinthericefields
wheretheylivewhiletheykeeppeoplefrompoaching
onthericewhiletheykeepbirdsoutofthericeThese
werenotsprayedduringthatoriginaltrialinLiberia
WhenDrGuttosotookovertheprojecthefaced
thatproblemandfollowedtheboysupwhentheywere
sprayingandinsistedthattheywalkoutfindevery
oneofthosericekitchensandsprayitAssoonasthis
wasdonethemalariaratesdroppedprecipitously
downtonothingNoparasitesininfantswhatsoever
andveryverylowratesinalloftheotherpersons

DrCoatneyAcontrasttothatRoywasinZanzibar
whereItriedtogetthemtodothissamethingand
theywouldntdoitAndmalariaisrightwhereit
wasthen

MrFritzThatisrightItcamerightbackAtthe
sametimeapilotprojectinCameroonhadthesame
experienceAtfirsttheresultswerenotadequatebut
whentheywentoutandfoundandtreatedeveryone
ofthesesheltersthatwerebeinginhabitedtheygot
ridofthemalaria

NowtoappraisethissituationinAfricatheWorld
HealthOrganizationcalledameetingofexpertsat
GenevainAugustolastyearTheconsensusofthat
groupisquiteoptimisticAllofthefailurestostop
transmissioninAfricahavebeenfoundtobedueto
problemswhichcanbesurmounted

Oneoftheproblemshasbeenthatofresistanceto
insecticidesThereisanareainthecentralwestern

partofAfricawheredieldrinhasbeenusedandwhere
thegambiaearehighlyresistanttothisinsecticide
TheyquicklydevelopedresistancetodieldrinBut
investigationshaveshownthatthisareaofresistance
isquitelimitedandthereareareasinotherpartsof
Africawheredieldrinhasbeenusedforanumberof

yearsandnoresistancewhatsoeverhasdeveloped
Veryobviouslythereisadifferenceinthegambiae
populationinthosetwoareaswithrespecttotheir
abilitytodevelopresistancetothisinsecticideAgam
biaeissusceptibletoDDTThegreatestproblemin
Africahasbeenthelackofcompletecoverageofthe
areasinthepilotprojectsIntheAugustmeetingthey
foundthatsuccesseswerebeingachievedinanumber
ofareasWhentheresultswereexamineditwasfound

thatinsomeareasthetwovectorsAnophelesgambiae
andAnophelesfunestushadvirtuallydisappearedIt
happenedintheLiberiaareaIthappenedintheSouth
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CameroonareaIthappenedinareasthatwereforested
principallybutitispracticallyimpossibletofind
Anophelesgambiaeinthoseplaceswherethejobof
sprayinghasbeenthoroughTheyalsofoundthatin
otherareasofAfricatherehasbeenachangeofbiting
habitsortheyhaveeliminatedtheportionofthe
vectorpopulationwhichwasbitinghumansThere
mainingpopulationiszoophilicandexophilicInfact
inSouthernRhodesiainsomequiteextensivetestsrun
theyfoundthataboutonetenthofonepercentofthe
gambiaemosquitoeswerefoundtohavebittenman
Inotherareastheyfoundthatitwasveryeasyto
reducethevectorpopulationtoapointwheretrans
missionofmalariawascompletelystoppedThereis
apossiblefourthcategoryofconditionswhichcould
notbeprovenbythedataavailableandthatisone
thatDrRachoumentionedthismatterofoutdoor
transmissionIthasbeenclaimedinanumberofareas

inAfricahowevercarefulappraisaloftheseprojects
hasshownthatthereareotherreasonsforfailurein
eachoneoftheseareasPrincipleofthesereasonsis
lackofthoroughnessininsecticidecoverageOnthe
otherhandinseveralareaswheresuchextradomicil
iarytransmissionwouldbeexpectedbecausepeople
restandsleepoutofdoorsorliveinshelterswhich
consistoffourpolesandaroofinalloftheseareas
wheresprayoperationshavebeenthoroughtransmis
sionhasbeenstoppedThisismuchmoreoptimistic
thantheviewwhichDrRachouhadtobringusfrom
theareaofCentralAmerica

Theconclusionofthisworkwasthatmalariaeradi

cationwastechnicallypossibleinAfricaStillthere
aresomemajorproblemstobesurmountedOneofthe
majorproblemsisthelackofmoneyMostofthese
nationsaresolowintheireconomicstatusthatthey
cannotbringforththetwoandahalftosixdollarsper
personwhichwillbenecessarytoeradicatemalaria
Thereisashortageoftrainedoreventrainableper
sonnelYoucanttakeaboyfromthevillagewhoin
thepasthasonlybeenconcernedwithscratchinga
littlepatchofsoiltogrowenoughricetokeephimself
aliveandthentakehimintoaprogramofthisnature
wherehehastodoathoroughjobforeighthoursa
dayormoreandexpecttogetveryfarYoucant
readilytrainhimtodothatIttakesagreatdealof
effort

Thereiscertainlyalackofadministrativestructure
onwhichwecanmountaprogramofthisnatureI
amnotgoingtogointodetailPoorcommunications
isanobstaclethatisgoingtobedifficulttosurmount
PeoplewalkinAfricaandourspraymenaregoingto
havetowalkTheyaregoingtohavetowalkandfind
trailsbacktovillagesandbacktohutsThisisnot
aneasythingtodoIthinkthatoneofthemajorprob
lemsisthatthereisalackofdesireonthepartofthe
villagertohavepeoplecomeinandtreatthemwith
drugsorsprayoranythingelseTheymaybesickat
timesbutthisistheirwayoflifeTheyhaventknown
anythingdifferentfromthat

Logicallyeventhougheradicationispossiblein
Africawecertainlyshouldawaitsuccessfulconclu
sionsofourprogramsinotherpartsoftheworldbefore
takingonthelargeburdenRightatthepresenttime
theinternationalorganizationsareextendedtotheir
maximumcapacityinresourcesofmoneyandtrained
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personnelHowevertheleadersofthesenewAfrican
countriesarenotgoingtowaituntilotherpartsofthe
worldarefreedofmalariaThesenewleadersrecog
nizemalariaasthemajordeterrenttotheeconomic
andsocialdevelopmentoftheircountryandtheyare
demandingthatmalariaeradicationbestartedintheir
countryAtthepresenttimetherearethreecentersof
malariaactivityinAfricaOneinthesouthernpart
wheretheUnionofSouthAfricahaseradicatedma

lariafromanareacontainingabouttwoandonehalf
millionpeopleandasactivelyengagedinaprogram
intherestofthecountryAdjacenttothatSouthern
RhodesiaandMozambiquearecarryingoutprograms
inpartoftheirterritoryInthecentralwesternpart
ofAfricajustbelowthehumpLiberiahasaprogram
andtherearescatteredpilotprojectsallthewayover
toSouthCameroonsTheseprojectscouldbecoalesced
intoonelargeareaofactivityInthenortheasternpart
ofAfricaFrenchSomalilandhaseradicatedmalaria
itsaverysmallareaverymuchofadesertbutma
larianolongerexiststhereSomaliahasaprogramover
thewholeareaTheyhavearealproblemofnomadism
Ofaboutamillionandahalfpeopleinthatcountry
ahalfmillionofthemmovebackandforththroughout
thecountryintoEthiopiaandelsewhereEthiopiahas
aprogramforeradicationthatisjustnowgetting
startedEgypthascompletedthepilotworkThey
havecompletedtheirpreeradicationsurveyandthis
yeararestartingtheircoverageinonepartofthe
wholemalariousareaLibyahasreducedtheirmalaria
problemtoonesmallareanowoftenthousandpeople
andthereisnotransmissionapparentlygoingonin
thatareaThesethreeblocshavesolidactivitiesgoing
onandifwemustgetintothisandIamsurewe
mustthesearetheareaswherewemuststarttobuild
toextendtheseareasoutwarduntilwecanmakethem

coalesceintoafinalprogramforallofAfrica
Ihavegoneoveritprettyhurriedlybutthatisthe

storyIthinkasfarasAfricaisconcernedexceptthat
ImightsaythatournewpresidentPresidentKen
nedyisverymuchinterestedinthefutureofAfrica
andthatIhavespentthiswholeweekendSaturday
andSundaydrawingupsomeplansonwhatmightbe
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accomplishediftheresourceswereavailableandif
thecountriesofAfricawerereallyseriousaboutgoing
intothisproblemofremovingmalaria

DrWilliamsThankyouDrFritzIthinkthat
coversthesituationfairlywellInconclusionIwill
drawyourattentiontothefactthatwhatthepanel
hasdonehasbeentotrytogiveyouabroadpicture
ofthemalariaeradicationprogramonaglobalbasis
Wehavethentakenupproblemsthathavefacedvari
ouspeopleinvariouscountriesandwhatwearetrying
todoaboutitDrCoatneyhastoldyouofthedrug
programalthoughithasitsproblemstoointhemain
theseproblemsdonthaltthecampaignInsomeareas
theyhavenotyetbeensolvedWhenalloftheeradi
cablepartoftheworldhaseradicatedmalariathen
thesefewsmallplaceswherethereareproblemsthat
havenotbeenresolvedyetbytheuseofthecheap
modernmethodsthentheseplacesshallcommence
toassumeanimportancetotherestoftheworldwhich
theydonotvisualizeatthepresentmomentWhen
almostalloftheworldisfreeofmalariathosefew
fociremainingwheretheproblemistechnicalandis
tremendouslydifficultwillthenhavethetotalre
sourcesoftheareasoftheworldwheremalariahas

beeneradicatedinremovingtheselastfociofinfection
whichcanreinfectthemAtthattimetheywillbegin
torealizethegreatimportanceoftheseresidualfoci
tothemandwewillgettheresourcesoftheworld
pouringouttoremovethesefocievenifwehaveto
gobacktothedaysofdiggingditchesandspraying
larvicidesSothefuturereallylooksbrightandIam
confidentthatalthoughImaynotlivetoseeitour
childrenwilllivetoseemalariaasanhistoriceventof
thepast

Thankyou
DrJobbinsLadiesandgentlemenforthisafter

noonssessionIcertainlywanttoexpressthethanks
ofourentiregroupfortheverywonderfulcoverage
onthisheroicproblemIcertainlyhopethatallofthe
aspirationsofyouandyourgroupandotherswho
expressedtheneedsrealizetheseinthenottoodistant
futureThankyouverymuchagain

Endofsession



PresMcFarlandAgainitismypleasuretopreside
overabusinessmeetingofthisaugustbodyIonly
wishIhadtimetogiveaPresidentialaddressworthy
ofthegroupbutsufficeittosaythatitismyfirm
opinionthattheCaliforniaMosquitoControlAssocia
tionhascontinuedtomakeprogressandinnosmall
measurehascontributedtoimprovedmosquitognat
andflycontrolin1960throughouttheland

Thisprogresswouldnothavebeenpossiblewithout
thesupportandcontributionsofallofthemembers
oftheCaliforniaMosquitoControlAssociationits
friendsandinparticularitsofficersandcommittees

Weonlyhaveanhourtocompleteallourbusiness
soInowdeclaretheAnnualBusinessMeetingofthe
CaliforniaMosquitoControlAssociationtoorderand
asktheSecretarytocalltheroletoseeifwehavea
quorum

SecMurraycalledtheroleofDistrictsandestab
lishedthataquorumwaspresent27of51districts

PresMcFarlandFirstIwouldliketocallonour

SecretaryTreasurerfortheBudgetReport
DrMurrayIwouldliketopointoutthatindevelop

ingourCMCAbookkeepingrecordswehavemade
someadvancesoverpastproceduresinthatwenow
haveabonafidejournalforjournalentriesandwe
haveabonafideledgerforledgerentriesplusanum
berofsheetsforbalancessothatweknowwherewe
standTheauditorswhohaveauditedourbooksin
pastyearshavestatedthattheyjustcouldntguarantee
certainrecordsbecausetheycouldntgetbalancesI
believethatwenowhaveimprovedthingssothat
theseproblemsshouldnotoccurinthefuture

Wehaveanauditreportthatissubmittedatthis
meetingputoutbytheCPAwhoauditedthebooks
astheyexistinVisaliaThisreportwillbepresented
intheProceedingsThebudgetoftheAssociationwas
formallyestablishedonDecember2ndof1960That
budgetwasapprovedbytheBoardofDirectorsand
wascirculatedtothemembershipwithnorepercus
sionsTheacceptedfigureswereenteredintothe
booksandtheyareshownthereinatthepresenttime
Boththeexpenditurebudgetandtheanticipatedre
ceiptsareshownsothatwecancomparehowwe
standaswegoalongthroughouttheyear

OnethingIwouldliketopointoutonthebudget
isthisThereisapparentlysomeconfusionamong
themembershipastojustwhatabudgetisIhavebeen
workingonthisforsometimeunderJohnBrawley
whoheadedtheCommitteeayearagotryingtofind
outwhoshouldmakethebudgetandwhenitshould
bemadeItseemsthatweshouldconsiderthisbudget

THIRDSESSION

WEDNESDAYFEBRUARY1830AN1

ANNUALBUSINESSMEETINGOFTHE

CALIFORNIAMOSQUITOCONTROL
ASSOCIATION

PresidingGARDNERCMCFARLANDPresident

CMCABUSINESSMEETING

asaguideoraplanIthastobemadeoutbeforethe
Conferencebecausethatiswhenmostofthemoneyis
spentTodothatitshouldbedoneearlyenoughand
beforewegettoofarinvolvedthatisearlyinDe
cemberAsfarasIamconcernedthatisthebudget
andthatiswhatisinthebooks

NowyouhaveanincomingBoardofDirectors
andmaybetheydontlikesomethinginthebudget
AllrightItisuptothenewBoardofDirectorsto
makeachangeThischangecanbeenteredintothe
books

Onethingthathasbeencommenteduponbypast
auditorshasbeenthematterofaninventoryItisnt
toobigajobsoforthepasttwoyearsIhavetakenan
inventoryofourCMCAsuppliesThiswillagainbe
putintheProceedingssothatyouwillknowwhatis
availableOneofthethingsthatIwouldliketosee
removedforphysicalreasonsaloneisthesupplyof
ProceedingsWehavemanycopies300325270
copiesofdifferentyearsTheseareinthepastIthurts
mejusttothrowtheminthewastebasketandburn
themTheydontburnwellanywayIwishthatwe
couldmovethemtolibrariesandDonGrantandI
ofthePublicationsCommitteearegoingtodoasmuch
ofthataspossibleIfyouknowofanyoneofanystu
dentofanyschoolwhocouldusesomeoftheselet
usknowItwouldbeanofficialuseandwouldhea
veryproperuse

OneotherthinginvolvesmembershipFor1960we
had51activeagenciesatthebeginningoftheyear
butonly44paidmembersin1960Sevenagencies
werenotmembersoftheAssociationOftheseseven
onlyfourarereallyofsignificantsizeCarpenteria
OrovilleandPineGrovearesmallDistrictswithmod
estprogramsTherewerefourlargedistrictsthatdid
notcontributebuteventhatisnotbadifyoulook
atfourtyfouragenciesSomeofthemwehavetogive
apatonthebackbecausetheyhavenotbeentoo
involvedinourtotalprogrambuttheyarestillsharing
withus

In1961rightnowwehave55activemosquito
controlagenciesAsoftodaywehavethirtyonewho
havealreadypaidtheirCorporatemembershipfees
andwehaveseveralfromwhomwehavereceived
theagreementbuttheyhaventpaid

OnepointthatIwouldliketobringupalthough
thereisnoruleandnothingwecanenforceonthis
anditisstrictlyuptoyourhonorbutcontractual
paymentsarebasedonbudgetitseemsthefairest
wayWestartattendollarspaymentforabudgetof
tenthousanduptotwentythousandandisscaled
upWhenyourbudgetreachesahundredthousand
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wehopethatyouwillgiveahundreddollarsandthen
itlevelsoffthereisnomorepaymentbeyondthat
Ourfinancialrecordhasgoneverywellinfactwe
gainedabouttwohundreddollarsduringthelast
yearoverexpendituresThisisperhapsprettytight
butwestillwereontopIhavenoticedthisyearthat
acoupleofagencieshaventpaidaccordingtotheir
budgetMaybetheirbudgetthattheyturnedintothe
salarycommitteeisntwhattheyareusingIdont
knowWecanonlyhopethatyouwillbefairand
consideratebecauseitisntfairtotheothersthat
mustpaymorethantheirshare

SECRETARYTREASURERSREPORT

Miscellaneousinformationofmembershipandexhibi
tors

1Corporatemembership
In1960

51activeagenciesatbeginningofyear
44paidmembersin1960
Onlysevenagenciesdidnotparticipatein1960
Oftheseonlyfourhaveprogramsofsignificant
size

1Fresno
2Kern

3LACityHealthDept
4SanDiegoCoHealthDept

Thethreelesserare

1Carpinteria
2Oroville
3PineGrove
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125000
300000
34000
50000

In1961

55activeagenciesatbeginningofyear
32paid
3agreementsinmoneycoming

22potential

Severaldistrictshavenotpaidaccordingtothe
budgetThiscreatesunfairness

2Associatemembers
In1960

19paid
In1961

1paidinadvance

3Sustainingmembers
In1960

14paid28000
In1961

23paid57500
4Exhibitors

In1959

11paid55000
In1960

10paid35000
In1961

24paid241000

INVENTORYOFCMCASUPPLIES

JANUARY11961
Proceedings
Year No

193035 1st6th
1948 16th
1949 17th
1950 18th
1951 19th
1952 20th
1953 21st
1954 22nd
1955 23rd
1956 24th
1957 25th

1958 26th
1959 27th
1960 28th

Proceedingsauthortitleindex
ReprintMalariainCalifornia
GuidetoCommonMosquitoesof

Califcharge100percopy
MosquitoesAbouttheHomecharge
3500per1000

InsecticideBulletin
Yearbook1960
Yearbook1959

Noof

Copies
8

44
160
25

220

59
225
300
300

325
300
270
200

90

200

200

167

5000

550
20

120

FINANCIALSTATISTICSOF29thCONFERENCE
ATDISNEYLAND

1INTRODUCTION

Thebasicfigureshavebeentakenfromtheexcep
tionallyclearanddetailedrecordsofJackKimball
plusadditionalpreciserecordsfromNormanHauret
GardnerMcFarlandandtheCMCASecretary
TreasurerWhiletheremaybeslightvariationsin
interpretationsofthecategoryofsomeofthefigures
itisbelievedthattherecordsrepresentoutstanding
accuracymadepossiblebythefactthatwritten
recordsareavailableforessentiallyeverytransaction
thatoccurred

Itshouldbenotedhoweverthatallexpensesare
notincludedintheaccompanyingrecordsForex
ampleinthedevelopmentoftheprogramthepro
gramchairmansentoutmanylettersandmadenu
merousphonecallsthecostofwhichwasabsorbed
byhisdistrictOtherdistrictsagenciesandindividuals
alsocontributedinvariouswayswithoutreimburse
mentFinallysomeconferenceexpensesareincluded
intheadministrationaccountsoftheassociationtoo
variedandmiscellaneoustojustifyseparationinto
theconferenceaccount

SustainingMembershipisconsideredasanadminis
trativenotasaconferenceaccountExhibitorspaid
atotalof150ofwhich25wassetasideforSus
tainingMembershipAlsothe25suppliedbyagen
ciesforaSustainingMembershipwasplacedinthis
separateaccountThisbookkeepingprocedureresulted
in17agenciesparticipatingbothasexhibitorsand
asSustainingMemberswhile12agenciesparticipated
asSustainingMembersonly
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2FISCALRECORDS

IMealssubtotal 284670 264455 20215

Mondayluncheon 17955 16530 1425

Banquet 197400 170000 27400

Wednesdayluncheon 48165 57000 8835
Thursdaybreakfast 21150 20925 225

IIToursandLadiesActivitiessubtotal

BusHollywoodtour
BusMarinelandtour

BusLadiestour

VictorHugoluncheon
MissionSanTuanCapistrano

Ladiesfavors

Wvcooilbath

Postage
Phone 660

Orchestra

IIIHospitalitysubtotal
Trusteesreception

ConferencehospitalitypaidbyWillys
IVRegistrationsubtotal

Printingcardsticketsetc
Ribbons

VExhibitexpensessubtotal

Commercialexhibit17at125
Educationalexhibit4at50and1at150
Donations1at50and1at10
Decorator

BallonaCreekMAD

Announcementprinting
Announcementmailing
Miscellaneouspostage
Mealsforspeakers
Hotelroomforsecretary
HotelroomforHaroldGray
Programprinting
Publicity

Publicityengraving
Miscellaneouslocalarrangements

TOTALS

8640
1212

2565

1404

Nameandaddresslist 3000

Printing 1550

Postage 852

Coupontickets 2340

Prizes 2961

Banquettickets 1200

Receipts Expenditures Balance

43300 83844 40544

9900 9900

10000 4400 5600

12320 12320
23400 23412 12

3800 3800
10512 10512

19500 19500

23375 23375

23375 23375

175500 6969 170531

253500 53003 200497

212500

35000

6000

44100

8903

VIProgramsubtotal 10715 10715
Speakersexpenses 9255

Phonecalls 1460

VIIConferencegeneralsubtotal 1200 82836 81636
Roomrent 1200

7591

6520

928

1244

6000

4800

30868

10000

5475

9409

760170 25197 234973
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3FUTUREITEMS

Allbasicconferencereceiptsandexpendituresare
completedandthetotalspresentedinthepreceding
pagerepresentsafairpictureofthefinancialrecord
HowevertheprofitshownisgrossnotnetThe
CMCAwhenitinvitedtheAMCAtojoinin
thisconferenceagreedtosupplyacopyofthePro
ceedingstoeveryAMCAmemberTheCMCA

Totalsofcompletedfiscalactivities

Budgeteditemssubtotal

Recordingexpenses 17500

Stenographiccosts

PrintingproceedingsforAMCA

Unbudgeteditemssubtotal

Additionalestimatedcostsofprinting

Mailingcosts
GRANDTOTAL

47473isestimatednetprofit

MFREEDOMMEEKER

CERTIFIEDPUBLICACCOUNTANT

PostOfficeBox411

ExeterCalifornia

January91961

BoardofDirectors

CaliforniaMosquitoControlAssociationInc
1737WestHoustonAvenue

VisaliaCalifornia

Gentlemen

WehaveexaminedthebalancesheetoftheCali

forniaMosquitoControlAssociationIncasofDe
cember311960andtherelatedstatementofsurplus
fortheyearthenendedOurexaminationwasmadein
accordancewithgenerallyacceptedauditingstandards
andaccordinglyincludedsuchtestsoftheaccounting
recordsandsuchotherauditingproceduresaswecon
siderednecessaryinthecircumstances

Ourreportincludesthefollowingfinancialstate
ments

ExhibitABalanceSheetDecember311960

ExhibitBStatementofSurplusYearEndedDe
cember311960

Schedule1ScheduleofExpenditureswithBudget
ComparisonYearEndedDecember311960

COMMENTS

BalanceSheetWemadenodirectconfirmationof

accountspayablesincenonewererecordedHowever
wefoundnoevidenceoftheexistenceofanyliabilities
asofDecember311960Thedeferredrevenuecon
sistedofthefollowingprepayments
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includedthecostsoftheProceedingsfortheAMCA
mailinglistinitsbudgetAlsotherecordingand
stenographicservicesforpreparingtheProceedings
areabasicpartoftheconferencebudgetThese
expensesarestilltobeincurredThefollowing
projectionindicatestheestimatedexpensesstillbefore
usandtheestimatedfinalnetincome

Receipts Expenditures Balance

20000

120000

10000

20000

760170 525197 234973

157500

30000

760170 712697 47473

CorporateMembersContractualDues 10000

AssociateMembersDues 300

SustainingMembersDues 35000

29thConferenceExhibitFees 182500

Total 227800

StatementofSurplusOtherRevenuesconsistedof
Cashfundonhand123159notrecorded

inthepriorauditusedthrough
PettyCash 3194

StocktonInsuranceExchangepayment 250

RegistrationFeesManagersSeminar 5300

Total 8744

ScheduleofExpenditureswithBudgetComparison
Withtheexceptionofthebudgetoverexpenditureof
6000forthefidelitybondallsuchoverexpenditures
wereaccompaniedbysubstantialunderexpenditures
inrelatedclassificationsTheminutesoftheBoard

meetingofOctober281960indicateanintentionto
transferfundsattheDecembermeetingtocoverall
overexpendituresThisapparentlywasnotaccom
plishedWerecommendthatthisactionbeonthe
agendaforeachDecembermeetingoftheBoardThe
5000spentintheContingenciesclassificationwas
apaymenttoRichardSLazarusthespeakeratthe
ManagersSeminar

InventoryofPublicationsThevalueofpublications
onhandhasnotbeenreflectedinthefinancialstate
mentsastheyarelargelyofanexpendablenatureThe
onlyonewhichisheldforsaleistheFieldGuideto
theCommonMosquitoofwhich167werecountedby
yourSecretaryrepresentingarecoverablecostof
16700Weobservedthephysicalpresenceofthese
publicationsbutdidnotverifythecount
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BookkeepingSystemYourSecretaryTreasurerhas
inauguratedarevisionofthebookkeepingsystemand
hasrequestedourassistanceinthisaccomplishment
Wehaveheardthedraftofareportheispreparingin
thisregardwhichisinouropinionquitecomprehen
siveandappropriatesothatweneedaddonlyanota
tionofourapprovalWewillendeavortoadviseon
theestablishmentofthenewsystemtotheextent
necessarytoobtainsatisfactoryresults

ConferenceFundsOneadvantageofthenewbook
keepingsystemwillbethesegregationoftheportion
ofAvailableSurpluswhichhasbeenderivedfromcon
ferenceactivitiessinceJanuary11960AtDecember
311960thisamountwas16964

OPINION

Inouropiniontheaccompanyingbalancesheetand
statementofsurpluspresentfairlythefinancialposition
oftheCaliforniaMosquitoControlAssociationIncat
December311960andtheresultsofitsoperationsfor
theyearthenendedinconformitywithgenerallyac
ceptedgovernmentalaccountingprinciplesappliedon
abasisconsistentwiththatoftheprecedingyear

Respectfullysubmitted
MFreedomMeeker
CertifiedPublicAccountant

MFMmm

CALIFORNIAMOSQUITOCONTROL
ASSOCIATIONINC
BALANCESHEET

DECEMBER311960
EXHIBITA

ASSETS
CashonHand 37750

PettyCashFund 8605

Classifications

Administration

AdvertisingandExhibits
Communication

OfficeofSecretary
OfficeSupplies
PublicationProceedings
PublicationOther
AuditIndependentAccountant
FidelityBond
TravelExpense
Contingencies

TotalAdministration

Conference28thAnnual
ConferenceExpenses
ProceedingsRecording
ProceedingsStenoService

TotalConference

TotalBudgetandExpenditures

SCHEDULE1

CALIFORNIAMOSQUITOCONTROL
ASSOCIATIONINC

YEARENDEDDECEMBER311960

CashinSecurityFirstNationalBankVisalia680106
TotalAssets 726461
LIABILITIESANDSURPLUS

Liabilities

DeferredRevenue1961Surplus 227800
AvailableSurplus 498661

TotalLiabilitiesandSurplus 726461

CALIFORNIAMOSQUITOCONTROL
ASSOCIATIONINC

STATEMENTOFSURPLUS
YEARENDEDDECEMBER311960

EXHIBITB

BalanceAvailableJanuary11960 466031
AddRevenues

28thAnnualConference
RegistrationandDinner

Tickets
Exhibits

Total

130800
35000

165800
CorporateMembersContrac

tualDues 271000
AssociateMembersDues 5700
SustainingMembersDues 28000
SaleofPublications 47453
OtherRevenues 8744

TotalRevenues 526697
TotalSurplusAvailable 992728
DeductExpendituresSchedule1 494067
BalanceAvailableDecember311960 498661

NoteDeferredrevenueof227800representingprepaid
duesfor1961becameavailablesurplusasofJanuary
11961makingatotalof726461availableatthat
timesubjecttoageneralreserveof300000

Budget
Appro

priations
15000
30000

60000
20000

160000
150000
10000
6500
50000
15000

516500

180000
20000

20000

220000

736500

Actual

Expendi
tures

10800
33434
30000

14211

183352
27939
10000
12500
17995
5000

345231

111225
20000
17611

148836

494067

Under
Over

Expended
4200
3434

30000
5789

23352

122061

6000
32005
10000

171269

68775

2389

71164

242433

61
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PresMcFarlandArethereanycommentsonthe
budgetfromanyoneinthegroupTheprocedure
willbethatiftherearenoquestionsordiscussions
fromthefloorwewillacceptthereportsWedonot
needactionheretoapprovethereportswewill
merelyacceptthemAnydiscussiononthereport

MrGrantIthinkDonMurraydeservesavoteof
thanksforthegreatamountofworkhehasdonein
bringingthesebooksuptoproperorder

PresMcFarlandWewillmakeitamatterofrec

ordthathegetsavoteofthanksfromthegroupWe
allappreciateitIknowthatnotonlyforworkonthe
budgetbuteverythingelse

Ifthereisnodiscussiononthebudgetwewillac
cepttheBudgetCommitteesReportNextIwould
liketocallonBillRusconitogivetheFishandWild
lifeCommitteeReport

DUCKCLUBCOMMITTEEREPORT

TheDuckClubCommitteehasconsideredandrec
ommendedtotheCMCABoardofDirectorsthatthe

nameDuckClubCommitteebechangedtoread
FishandWildlifeCommittee

ThereasonforthisbeingthatDuckClubsCommit
teeistoolimitedandtheFishandWildlifeismore

closelyassociatedwithotherStateandFederalagen
cieswhoarerelatedtoMosquitoControl

TheCommitteealsofeelsthatthemailingaddress
shouldbetheofficeofCMCASecretary1737West
HoustonAvenueVisaliaCaliforniasothatinchang
ingofCommitteeChairmentherewillbenobreakin
communicationswithotherinterestedagencies

TheCommitteereceivedverygoodresponseona
questionnairesentouttoobtaininformationongeneral
controlmethodsofDuckClubsthroughouttheState

Theseresultsshow812DuckClubscovering215055
acresofland

Thegeneraltrendshowsthatsourcereductionisthe
practicalapproachtotheproblemswhereverpossible

Thiswillrequirecloseknitcooperationwithallagen
ciesStateandFederaltocoordinatealloftheirre
searchandknowledge

Thisphasethecommitteefeelshashardlybeen
toucheduponandwillneedalongrangecooperation
sothatwecanunderstandoneanothersproblemsbet
terandresultinbetterMosquitoControl

COMMITTEE

BillRusconiChairman
PetePangborn
ChetRobinson

OscarLopp
GusAuguston

PresMcFarlandAnycommentsontheReportof
theFishandWildlifeCommitteeIfnotthisreport
isaccepted

NowIwouldliketocallontheChairmanofthe
EducationandPublicityCommitteeGordonSmith

NoReport

Iwouldliketosaythatpartoftheresponsibilityof
thisCommitteewasthepublicityforthisConference
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andasyoucanseethepublicityhasbeenverygood
IwouldliketocallonDickFrolliChairmanofthe
EntomologyCommitteeWewillcallonhimlater
thenIsJackKimballbackAsyouknowtheChair
manoftheInsecticidesandHerbicidesCommitteewas
LeonHallandwehadamemoriumyesterdayfor
himbuthisreportwillbegivenbyDon

DrMurrayIwascalledbytheFresnoWestside
DistrictthedayafterLeepassedawayandwasasked
topickupcertainoftherecordsofthisCommittee
sinceIhadbeenworkingverycloselyonitThisis
whatIhaveputtogetherandifsomebodyelsehas
somethingonitwhythatsfinebutIhaveprepared
thisforpresentationintheProceedings

REPORTOFTHEINSECTICIDECOMMITTEE

LeonHallChairmanoftheInsecticideCommittee
forthepasttwoyearspassedawaysuddenlyfroman
acutecoronaryattackonJanuary151961

Mostofthedevelopmentworkonarevisedbulletin
oninsecticidesandweddicidesusedbyCaliforniamos
quitoabatementagencieshasbeencompleted

Acompletedraftoftheproposedbulletinhasbeen
preparedandisnowintheprocessofbeingreviewed
byanumberofselectedspecialistsFollowingthisre
viewthefinaldraftwillbepreparedforpublication

TheassociationowesmuchtoLeonHallfortheac

complishmentsofthiscommitteeHisenergyandabil
ityprovedtobeveryimportantinkeepingthepro
gramofthiscommitteemovingforwardtowardsits
goal

Respectfullysubmitted
LeonHallChairmanDeceased
RobertDolphin
OscarLopp
GordonSmith
DavidReed

WDonaldMurray

PresMcFarlandAnydiscussionontheReportof
theInsecticidesandHerbicidesCommitteeIfnot
thereportisaccepted

Beforewegotothenextreportwewillhavea
rollcalloftheDistrictstodeterminewhichonesare
nowrepresented SecretaryMurrayagaintookthe
rollcall

NowIwouldliketocallonLesBrumbaughtogive
theLegislativeCommitteeReport

1960LEGISLATIVECOMMITTEEREPORT

Gentlemen

During1960theLegislativeCommitteesubmitted
thefollowingrecommendations
1AmendmentoftheVehicleCodeSection25251

permittingmosquitoabatementagenciesorpestabate
mentdistrictstouseflashinglightsontheirvehicles

AmendmentoftheVehicleCodepertainingto
flashinglightsonvehiclesduringdaylighthoursisbe
ingsubmittedbySenatorShort
2RequestthattheCaliforniaStateDepartmentof
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PublicHealthreviewanynewbillsthatmightaffect
mosquitoabatementdistrictsandsendcopiesofsuch
proposedlegislaturebillstothePresidentandSecre
taryoftheCaliforniaMosquitoControlAssociation
andtheChairmanoftheCMCALegislativeCom
mittee

AttheirOctobermeetingtheCMCABoardof
DirectorspassedaresolutionrequestingthattheState
DepartmentofPublicHealthreviewanynewbillsaf
fectingmosquitoabatementagenciesandnotifythe
PresidentandSecretaryoftheCMCAofanypro
posednewlegislation
3TheLegislativeCommitteeunanimouslypassed

aResolutionrecommendingthatthewordgnatsbe
insertedafterthewordfliesinthephrasemosqui
toesfliesorotherinsectsinSection2270a b
andf2274Article4oftheHealthandSafetyCode

LRBrumbaughChairman
WilliamBollerud

HughWCarpenter
RobertDolphin
EChesterRobinson

JohnHBrawley
ArthurCavanaugh
EdwinJacobsen
TMSperbeck

PresMcFarlandArethereanycommentsonthe
LegislativeCommitteeReportAtthistimeIwould
liketourgeanyofyouthathaveanyrecommenda
tionsforlegislativeactionthatyousubmittheseto
theCommitteeatyourveryearliestopportunityThe
newChairmanoftheLegislativeCommitteewillbe
knownafterthemeetingfotheBoardofDirectorsat
theendoftheConference

MrGrayImightmakeoneremarkandthisgoes
backalittlewayintothehistoryyouseetherethe
recommendationconcerningreviewofnewbillsrelat
ingtomosquitocontrolbutunfortunatelyyouwill
findthattherearebillspresentedinLegislatureeach
yearthataffectusbuttheyapparentlyfromthetitle
bearnorelationtomosquitocontrolOverthepast
thirtyyearsorsowehavehadanumberofthosebills
whichwouldhaveseriouslyaffectedusifwehadnot
hadsomeastutepeoplewatchingallofthelegislation
thatcomesupexaminingittoseeifthereweresome
bugsorsleepersinitwhichcoulddamageusPretty
generallywehavebeenabletofindthembuttwo
yearsagooneslippedbyIdontknowhowOurguard
wasdownIguessanditwasburiedinoneofthose
billswhichwasapparentlyinnocuouselsewhereThat
isthislawwhichpermitspartofthesedistrictstose
cedeYouhavetowatchallovertheplacedonttrust
anylegislator

PresMcFarlandThisisgoodadviceandapolicy
whichwetrytofollowuponWeinstructtheLegisla
tiveCommitteetodoeverythingthattheycansothat
theStateDepartmentofPublicHealthiswatchingit
Allofyounormallyseesomeofthebillsandif you

knowaboutanythingthattheymighthearofthrough
theleagueofCaliforniaCitiesmeetingsortheLeague
ofCountySupervisorsoranysuchplacesaskthem
toletyouknowaboutitNomatterhowinnocuous
someofthesemayappeartellthemyouwouldappre
ciateitsothattheLegislativeCommitteemaythen
lookintoitandmakerecommendationsetc
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MrBrumbaughThatwasoneofthereasonsforthis
motionofrecommendationbecauseofthemanybills
presentedtotheLegislatureeachyearThereissuch
aservicethattheAssociationmayrequesthowever
youwillhavetopayforitThiswouldcostabout
25000ayearbutyouwouldget everybillintroduced
intotheLegislaturesenttooneofficerIunderstand
thatthestackofbillswouldstandabout sohighWho
inourAssociationwouldtaketheresponsibilityto
scrutinizeeachoneofthosebillstodetermineifsome
thingwasaffectingmosquitoabatementagenciesSoit
wasthehopeembodiedinthisrecommendationthat
itwouldbetheresponsibilityoftheStateHealthDe
partmenttotrytoscrutinizeallofthosebillsWealso
hopethatallofthemembersiftheyhave anycontacts
cankeeptheirearsandeyesalertedinthe eventthat
theymightfindsomethinginwhich casewecould
thengotoworkandseeif wecouldremedythatsitua
tionThatistheonlyreasonforthisrecommendation

PresMcFarlandThankyouLesNowI seethat
ourhardworkerandfriendhasjust comeinChairman
oftheFormsRecordsandStatisticsCommittee sowe

wouldliketocallonJackKimballforhisreport
PresMcFarlandIfthereisnodiscussion onthese

tworeportstheywillbeacceptedassubmittedI
wouldliketocallonTedRaleyChairmanofthe
OperationalEquipmentandProceduresCommittee
forhisreport

REPORTOFFORMSRECORDSAND
STATISTICSCOMMITTEE

PresidentGardnerCMcFarlandhasrequestedthis
Committeesrecommendationontheamountoffunds
requiredfornextyearHewouldlikethisinformation
byNovember16sothattheBudgetCommittee can

prepareandsubmittheproposed1961Budgettothe
BoardofDirectorsattheirnextmeetingatDisneyland
HotelonDecember2

DuringthisyearourCommitteehasaccomplished
thefollowing
11960YearBookAtotalof671copies were

distributedlastAprilatatotalcostof23378
Theunitcostwas035Acopyofmyreport
datedApril191960toSecretaryDonMurray
wasmailedtoyouatthattime

2MosquitoesAboutTheHomeDuring1960
8000copiesofthisleafletweresoldfromour
remainingstockof13000tothefollowing
5000CopiesNorthernSalinasValleyMAD
1000CopiesVandenbergAirForceBase
1000CopiesDelawareStateHighwayDept
1000CopiesNortheastRiversideCoMAD
AtthepresenttimetheAssociationhasrealized
anetprofitof4000fromitsoriginalinvest
mentintheprintingofthe50000copiesofthis
leafletWhenweselltheremaining5000copies
instockat3500perthousandtheAssociation
willhavenettedatotalof21500
PersonalandWorkingConditionsSchedule
1960DuringthepastsixyearsDonMurray
hasbeenaonemansubcommitteewhohas
compiledsummarizedprintedanddistributed
thisinvaluablestatisticalreportcoveringsome
45DistrictsThisyearhoweverDonrequested

3
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thatheberelievedofthisassignmentDuring
thesummermonthsIprocrastinatedtothe
extentofnotevencontactingyouthemembers
ofthisCommitteetoseeifoneofyouwould
liketotakeonthisassignmentasaonemanjob
AtthelastmeetingoftheBoardofDirectors
inOaklandonOctober28SteveSilveiraMan
ageroftheTurlockDistrictofferedtotake
onthisprojectAtmyrequesttheBoardap
provedhisappointmenttoourCommitteeand
authorizedthecanvassingofallDistrictsfor
theinformation

ThefollowingweekStevemailedouthisNo
vember2memoandquestionnaireonsalaries
andworkingconditionsMypersonalthanks
andappreciationtoSteveforhisinterestand
actionWecannowcountonthisinformation
beingavailablebeforebudgettime

Mypurposeofsubmittingtheabovesummaryat
thistimeistogetyourindividualsuggestionsand
recommendationsonwhatthiscommitteeshouldtry
toaccomplishandhowthecommitteeshouldfunction
during1961Whatadditionsordeletionsshouldbe
madetotheYearBookandtotheSalarySurvey
Arethereotherstatisticaldataformsorrecordsthat
wouldbeofvaluetotheAssociationasawhole
Whatfundsshouldbebudgetedtothiscommittee

WithyourcommentsIwillprepareacommittee
reportwithrecommendationsforsubmittaltothe
BoardofDirectorsattheirnextmeetingscheduled
forDecember2atDisneylandHotel

Sincerelyyours
JackHKimballChairman
FormsRecordsand
StatisticalCommittee

OPERATIONALEQUIPMENTAND
PROCEDURESCOMMITTEE

TEDGRALEYChairman
TheactivitiesoftheCommitteehavebeenpretty

wellcoveredintheminutesofthevariousBoardmeet
ingswhichhavealreadybeensentouttothedistricts
ThetworecommendationsmadebytheCommittee
havebeenconsideredbytheDirectorsandtheOfficers
anticipatedfor1961Iwillnottouchuponthose
recommendationsatthistimebecausethatseemingly
wouldbeappropriateforalittlelaterdiscussionbut
thematerialwillbepublishedasithasalreadyap
pearedintheminutesofthevariousBoardmeetings

PresMcFarlandHasanyoneanyquestionsofTed
asChairmanofthisCommitteeIfnotthereportis
acceptedIwouldlikenowtocallonGeorgeWhitten
togivetheSourceReductionCommitteeReport

RecommendationssuggestedbytheSourceReduc
tionCommitteeare

1ThattheDairyDrainsubcommitteebecomean
integralpartoftheSourceReductionCommittee
becauseallsourcereductionpeoplearevitallyin
terestedintheseproblemsmakingituselessto
holdspecialmeetingswhicharecostlyandtime
consuming

2Thatthe1961committeecontinuepublicationof
thesourcereductionpapers
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REPORTOFTHESOURCEREDUCTION

COMMITTEEFOR1960

TheSourceReductionCommitteemetfourtimesas
agroupandhadonespecialmeetingofthedairy
drainsubcommittee

AnewpublicationentitledSourceReductionPapers
1960sponsoredbytheSourceReductionCommittee
consistingofpaperspublishedbycommitteemembers
wassenttoallmemberdistrictsandacopyisincluded
inthisreport

AtwodayseminarheldattheUniversityofCali
forniaatDaviswassponsoredbythiscommitteefor
allthoseinterestedinsourcereductionThirtypeople
wereinattendanceAcopyofthescheduleisincluded
withthisreport

Thiscommitteehadoriginallyintendedtocontribute
totheprogramoftheconferencebutduetotheover
burdenedscheduleanotherconcurrentsessionwould
onlydetractfromthesplendidprogramalreadysched
uled

ThechairmanoftheDairyDrainsubcommittee
StevenSilveirarequestedthathissubcommitteere
portbeincludedaspartofthegeneralreportThe
resultsofthedairydrainquestionnaireareincluded
intheSourceReductionPapers1960Anadditional
publicationonthedairydrainproblemisTheEco
nomicValueofLiquidManureBothofthesepublica
tionsareavailablebywritingtothesecretaryofthe
CaliforniaMosquitoControlAssociation

3TheSourceReductionCommitteetookundercon
siderationthepossibilityofchangingsomeitems
ontheSourceReductionSummarysectionofthe
Yearbookinanattempttoclarifysomeofthesta
tisticsHoweverthecommitteefoundthattodo
thiswouldbenecessarytocomplicatethesummary
furtherAtthistimewecanrecommendnochanges

4RentalequipmenttheSourceReductionCommit
teewouldliketheBoardofDirectorstoconsider
thefeasibilityoftheCaliforniaMosquitoControl
AssociationtakingonanadditionalfunctionThere
hasbeenaneedbyvariousdistrictsforcertain
specializedequipmentwhichasadistricttheyhave
neitherthecapitaltopurchasenorthetotalneed
tojustifythiscapitalexpenditureSpecificallya
smalldredgeisanexampleManydistrictscould
makeuseofasmalldredgeintheirsourcereduction
programRiveroverflowandseepageareasand
saltmarshescouldbeeliminatedasmosquito
sourcesifthisequipmentwereavailableatanomi
nalfeeoratcost

SourceReductionCommittee

GeorgeWWhittenChairmanDeltaMAD
MauriceVBrownKingsMAD
FACampianoSanJoaquinMAD
DonAMerrittConsolidatedMAD
VaughnJMillerButteCoMAD
HaroldTownsendMercedCoMAD
ALPadenConsolidatedMAD
DennisRamkeTulareMAD
WilliamReillyColusaCoMAD
CalvinRourkeSacramentoCoYoloCoMAD
MAWoodNoSalinasValleyMAD
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SourceReductionSubCommittee
StevenSilveiraTurlockMADChairman
GPaulJonesMarinCoMAD
RayMcCartEastsideMAD

PresMcFarlandIsthereanyactionthatanyone
wouldliketotakeatthistimeonthisreportIfnot
thereportisacceptedandImightsaythatastothose
recommendationstheywillbeturnedovertothenew
BoardofDirectorswhowillreferthemtotheappro
priateCommitteeswhowillkeepyouinformedand
giveyouanopportunitytomakeyourownrecom
mendationsandsuggestions
IwouldlikenowtocallontheChairmanofthe

WaysandMeansCommitteeHowardGreenfieldto
givehisreport

REPORTOFTHE

19601961WAYSANDMEANSCOMMITTEE

TheWaysandMeansCommitteeReportwillbe
briefbecausetheMinutesoftheCommitteeMeetings
havebeenfiledintheirentiretywiththeofficeofthe
CMCASecretaryInasmuchastheMinuteshave
beenfileditisfeltthatthepurposeofthisreport
isonlytobrieflymentionthoserecommendationsand
actionswhichhavebeentakenbytheCommittee

No1AdministratorsandManagersMeeting
UndertheguidanceoftheWaysandMeansCom

mitteeanAdministratorsandManagersMeeting
washeldonOctober26and271960inBerkeley
attheStateDepartmentofPublicHealth
No2CodeofEthics

ItistherecommendationoftheWaysandMeans
CommitteethataCodeofEthicsbedevelopedby
the19611962Committeeforpresentationtothe
CMCABoardofDirectors

No3BoundaryProblems
Afterlengthyconsiderationitistherecommenda

tionoftheCommitteethattheCaliforniaMosquito
ControlAssociationrefrainfrominterferinginstrict
lylocaljurisdictionalboundaryproblemsandthat
suchproblemsbelefttothediscretionofthelocal
Boardsthatpresumablywouldbeinvolved
No4AssociationLapelPins
Itistherecommendationthatamembershippin
apastpresidentspinandapresidentspinare
neededfortheAssociationIthasalsobeenrecom
mendedthatthecostsbeunderwrittenbythe
CMCA

No5CertificatesofMeritorAppreciation
Itisrecommendedthatanappropriatecertificate

beawardedtotheimmediatepastpresidentand
atthediscretionoftheCMCABoardofDirectors
orbypetitiontoanyothermembersoftheAsso
ciationdeservingsuchanhonorSaidpresentations
tobemadeattheannualconferenceofabatement

agenciesItisalsosuggestedthatanHonorary
MemberCertificatebepresentedtothoseindividuals
thathaveobtainedthishighhonor
No6CertificationofAdministrators

TotheIncomingWaysandMeansCommittee
itisrecommendedthattheneedforCertification
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ofAdministratorsbeexploredjointlywiththeState
HealthDepartmentandtheBoardofDirectorsof
theCMCA

No7ArmandCapPatches
Itisrecommendedthatthe19611962Waysand

MeansCommitteestudythepossibilityofdevelop
ingandstandardizinganarmandcappatchfor
districtusage

No8CorporateandSustainingMembership
Certificates

Andfinallyitistherecommendationofthis
Committeethatadefiniteneedexistsforthere
establishmentofCorporateMembershipCertificates
andSustainingMembershipCertificates
AsChairmanofthisCommitteeIwishtotake

thisopportunitytoexpressmygratitudetothemem
bersofthe19601961WaysandMeansCommittee
fortheirexcellentcooperationandwillingnesstoper
formtheirassignedduties

Respectfullysubmitted
HowardRGreenfieldChairman
Members

JohnHBrawley
JackHKimball
SidneyHRyall
LesterRBrumbaugh
JoeDWillis
JamesStGermaine
RobertHPeters
ELSmith

REPORTOFTHECMCAPUBLICATIONS

COMMITTEE

TheonlyCommitteeassignmentthispastyearwas
publicationoftheProceedingsandPapersofthe28th
AnnualConferenceofthisAssociationwhichwas
completedanddistributedlastJulyRecordingand
transcriptionwasperformedbytheSanMateoCounty
MADpersonnelatacostofjustunder40000to
theAssociationwithaprintingcostofabout155000
for800copies

Sincetheamountoftapedmaterialhasledtoan
excessivelylengthyperiodoftranscriptionitwasrec
ommendedthattheAssociationpurchaseatapere
corderfortheensuingconferenceWithauthorization
forsuchfromtheboardaWollensak4trackstereo
recorderhasbeenprocuredatacostof17300and
shouldprovetobeagoodinvestment
Ithasbeenfrequentlysuggestedthatasubject

indexbeprovidedforthepastissuesoftheProceed
ingsandalthoughthePublicationsCommitteeconcurs
withthesuggestiontheproblemofavailabletime
bycapableworkersforsuchaprojectisasignificant
oneAnindexofauthorsandtitleshasbeenpreviously
plannedforpublicationatfiveyearintervalsand
wouldbescheduledforthe30thProceedingsinthe
formprovidedbyJackWalkerforthefirst25Con
ferenceProceedingsIfonlythemajorreferenceswere
includedinasubjectindexforthepast10or15years
itispossiblethatsuchaprojectwouldbefeasiblein
theensuingyearAnexpressionbytheAssociation
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wouldbeappreciatedbyPublicationsCommitteefor
guidanceinthismatter

AppreciationisexpressedtotheCommitteesother
memberourSecretaryTreasurerDonMurrayfor
hisservicesduringthepastyearandtotheDistrict
personnelfortheirworkinrecordingandtranscribing
theConferenceproceedings

Respectfullysubmitted
CDonaldGrantChairman
WDonaldMurray

REPORTOFTHERESEARCHCOMMITTEE

Duringayearofconsiderablediscussiononpotential
vectorcontrolandinsecticideresearchneedsbythe
StateUniversitiesStateDepartmentsandaSpecial
CommitteeoftheGovernortheCMCAResearch
Committeehastakenaminimumofactionandno

formalmeetingsThishasbeenprimarilyduetothe
factthatconsiderationsandproposalsdrawnupby
thisCommitteelastyearhavebeenanintegralpart
ofsuchdiscussionsforadaptationandincorporation
ininterestsbroaderthanthefieldofmosquitocontrol

SeveralCommitteemembersdidmeetwithstaff
membersattheUniversityofCaliforniaatRiverside
reviewedresearchobjectivesandtouredthefacilities
attheCampus

Severalcontributionspertainingtoresearchdevelop
mentsbyothersourceshavebeenreceivedfromCom
mitteememberswithappreciationbutarenotincor
poratedinthisreport

TheChairmandelayedactionbytheCommittee
pendingsubmissionofareportbytheGovernors
SpecialCommitteeonPublicPolicyRegardingAgri
culturalChemicalsThisreportwasfinishedandsent
totheGovernoratthefirstofJanuary1961andwas
onlyrecentlyavailabletotheCommitteeChairman
Howeverthesummaryandconclusionsfromsuch
reporttogetherwiththesectionproposingestablish
mentofanEcologyResearchCenterattheUniversity
ofCaliforniaunderthedirectionoftheStateDepart
mentofPublicHealthisincludedasapartofthis
report

ArequesthadbeenmadeoftheCommitteetosub
mitareportontheresearchneedsinmosquitocontrol
affectingthememberagenciesoftheCaliforniaMos
quitoControlAssociationAsindicatedintheaccom
panyingreportthisisamostdifficultassignment
firstbecauseanadequatetreatmentmaybetoolong
andincludetoomanydetailedconsiderationsforeasy
reviewormaybetooshortandrestrictedtogenerali
tiesandseconddifficultbecauseoftheseveralpos
sibleapproachesinsuchapresentationthatcould
bechosentomeetthemanydifferentobjectivesand
interestswithintheAssociationashasbeendemon
stratedintherequestsandsuggestionsreceivedby
theChairmanThedeficienciesofthesubmittedreport
preparedbytheChairmanarerecognizedandregrets
areexpressedthattimehasnotpermittedanearlier
distributionforreviewandrevisionpriortothisCon
ference

Thedeterminationofacourseofactionandspecific
policyregardingresearchobjectivesisstillanopen
subjectfollowingtheactionthisyearhowevera
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basicresolutionendorsingaresearchcenterhasbeen
preparedforyourconsiderationandmodificationat
thisConferenceoralaterdate

Respectfullysubmitted
CMCAResearchCommittee

CDonaldGrantChairman

THENEEDFORRESEARCHINMOSQUITO
ANDRELATEDVECTORCONTROLBY

CALIFORNIAABATEMENTAGENCIES

Thepresentationofneedsforresearchinmosquito
orvectorcontrolmaybepursuedbymanydifferent
approachesdependingupontheagencyorinterests
tobeservedandthepersonstowhomsuchjustification
maybedirectedInanyeventitisnecessarytoportray
boththegeneralitiesandscopeentailedinthepro
posedresearchaswellasthespecificexamplesto
bearoutsuchgeneralities

Certainbasicpostulatespertainingtoallabatement
agenciesandtheiroperationsarewidelyrecognized
andlogicallyserveascriteriainevaluationofresearch
needsSomeofthesemaybementionedforreference
infurtherconsiderations

1Publicagencieshaveanobligationtoperform
theirserviceswiththegreatestdegreeofeffi
ciencyavailableasgovernedbyfundspersonnel
anddesiredlevelofabatementprevailinglocally

2Infulfillmentoftheirservicessuchagencieshave
aresponsibilitytoavoidthecreationofsecondary
publicnuisancesinthecorrectionofanother

3Theapplicationofinsecticidesandmanyother
chemicalmaterialsemployedinabatementopera
tionsmaybepotentiallyhazardoustopublic
healthandmanyotherinterestswhereimproper
proceduresresultfromcarelessnessorinadequate
knowledge

4AlmostallportionsofourStatearefacingin
creasesindevelopmentandpopulationwhich
shallgrowevenmoresignificantlyinthenext
fewdecades

5Pressureresultingfromtheneedforpublicpro
tectionwildlifeconservationpollutionsafe
guardsandotherfactorsareincreasingthe
statutoryrestrictionsaffectingabatementproce
duresinavarietyofways

6Thetypesofaquaticsourcesneedingabatement
aresignificantlyvariedintypeandquantityin
variousareasoftheStateasaretheresulting
problemsandabatementmethods

7Inseveralareasapublicneedforabatementof
otheraquaticinsectsorbitinggnatshasplaced
astrongdemandonthelocalabatementagency
forcontrolofsuchpublicnuisanceinsectswhich
arebeyondtherealmofprivatepestcontrol
agencies

8Thehighpotentialofmanymosquitoesandother
insectstodevelopresistanceandotheradapta
tionsfortheirsurvivaloftenrendernewinsecti

cidesandefficientproceduresuselesswithina
shorttime

9Thusfarwehavenopreventionforencepha
litisotherthanadequatecontrolofthevector
mosquito
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Tomeettheobjectivesandneedspointedupby
thesumofthesepostulatestherearestrongdemands
forgoodmanagementwelltrainedpersonneland
especiallythequalitiesofawarenessandadaptiveness
withinthetechnicalandskilledpersonnelYeteven
maximumefficiencywithinthedistrictfallsshortof
meetingthecurrentchallengesonanefficiencylevel
commensuratewitheithertherateofproblemde
velopmentorwiththepotentiallevelofeffectiveness
thatcouldbemadeavailablethroughadequatepro
gramsofresearchanddevelopmentWhatconstitutes
adequacyofprogramsmustbedeterminedbycost
practicalitiescomprehensiveevaluationofneedsand
projectsandevaluatedintermsoftimeandefficiency
ofreturnswhichisbeyondthescopeofthispaper

Inspiteofthemanystudiespapersproposalsand
modifiedprogramstreatingwithresearchinmosquito
controlinthisStatethemostdifficultaspectto
resolveandadequatelypresentisthatoftheneed
orjustificationforresearchwhichisrepresentative
ofthemanyobjectivesandagenciesinmosquitocon
trolThereasonisobvioustomostabatementper
sonnelaswellastoacademicandprofessionalpeople
workinginthisfieldItissimplythattheproblems
andourlimitationsofknowledgeandtechnicalde
velopmentareofsuchmagnitudeanddiversityas
todefyasimplifiedcondensationandstillsatisfy
themanyinterestsinvolved

Ascontrolagencieschargedwiththepublicresponsi
bilityofprovidingabatementserviceswithpublic
fundsfromourlocalresidentsourresearchneeds
maybeinitiallyjudgedonabasisofaidtoour
localproblemsasofnowandtheforeseeablefuture
ItisrecognizedhoweverthatStateandlocalpublic
healthagenciesfishandwildlifeagenciesthede
partmentofAgricultureetcalsohavemajorinterests
insuchresearchworkandhavedifferentaswellas

manyparallelneedsinpotentialresearchsubjects
ObservationsFromPreviousPollsOnResearch

OneoftheCommitteesmostdifficultproblemsin
definingtheneedforsuchresearchstudieshasbeen
theanalysisandreductiontoconformityofthenu
meroussuggestedtopicsforspecificorgeneralstudies
whichhavebeensubmittedbothtothiscommittee

andtoothercompendiumsinthepastyearsHowever
somethingsdidshowup

1Everyfieldofendeavorwasfeltessentialto
someone

2Themajorityofopinionsexpressedneedsonall
fronts

3Insecticideandecologicalstudiesweremostoften
feltneededfollowedbybiologicalcontroland
equipmenttechnology

Someconclusionswhichmightbedrawnfromthese
pollsare

Werecognizedeficienciesandneededimprovements
inallareas

Thereisagreatlackinmeansofdisseminatingtech
nicalinformationalreadyobtainedinamanner
tobeunderstoodandusedbydistrictpersonnel
inguidingapplicationtechniquesashasbeen
indicatedfrequentlyinlistingspecificneedsor
suggestedstudies

Agreatobstacletoproblemevaluationandsolution
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lieswithourinadequaciesofmeasurementnot
onlycalibrationofmaterialsorequipmentbut
moresignificantlyinevaluationofourmosquito
sourcesandthecontainedfactorsaffectingabate
mentoperations

Thereisauniversallyrecognizedneedforstudies
directedtowarddiseasevectorsandencephalitis
andbasicresearchinallfieldshoweveranurgent
needismoreoftenexpressedforknowledgeand
assistanceintechnicaldevelopmentpertinentto
directcontroloperations

NeededStudyOnInsecticides
Ithasbeenmostoftenmentionedthatourknowl

edgeofinsecticidestheirrelativetoxicitiesandformu
lationsformosquitocontrolpurposesisoneofour
mostessentialresearchneedsPerhapsthisissoal
thoughsubstitutemethodsoflarvaldestructionwould
undoubtedlybepreferrediffeasiblyattainable

Howeverinsecticidesstudiesmustbeconsidered
highlydesirableevenonthisrestrictedaspectof
larvicidingButtherearemanycomplexitiestobe
encounteredineverydirectionforsuchapparently
simplestudiesTheeffectivenessofanyspecificin
secticideofanyphysicalformoranyspecificformu
lationthereofishighlydependentonmanyother
factorsaboutwhichweyetneedextensiveknowledge
ifwearetoselectsuchinsecticidesforefficientap
plicationattheirgreatestpotential

Theseincludeknowledgeoflarvaetheirrelative
susceptibilitiesresistancefeedinghabitsandlocation
inthewatertoporbottometc

Knowledgeoftheaquaticenvironmentwatercon
tentssubstrateemergentvegetationpredatoreffec
tivenessitspermanenceandnumerouspotentialsof
flowwindexposurecontourhazardsetc

Knowledgeofinjuriouseffectstootherplantsor
animalsoreventhecorrosiveorstainingpotentials
orofultimateeffectsonthesoilecologyandagricul
turalpotentialsofanyinsecticidalingredients

Alargeportionofthesefactorsmaybereadilyesti
matedordeterminedfromourcurrentknowledgeor
minimaltestingbutotherfactorsarenotyetpre
dictablebyknownorfeasiblemeansandanyone
factorunderspecificconditionsmaybecriticalWith
thelargevarietyofsituationsbeingtreatedwith
thepublicawarenessofinsecticidehazardsandthe
tighteningregulationsaswellasourownneedfor
betterefficiencyknowledgeofthesemanymodifying
factorsareessentialinthedeterminationoftheeffec
tivenessofanygiveninsecticideanditsformulation
foruseinmosquitocontrolAndanynumberof
examplescouldbecitedtodemonstratethis

Thismerelypointsupthatstudiesinonefield
ofcontrolinterestaredependentuponadvancesin
otherfieldsandfurtherdemonstratestheneedfor
anintegratedprogramcapableofprovidingsuch
knowledgeandresearchinthemanydifferentaspects
involvedTheproblemofpublicexposuretothe
hazardsinthetotaluseofpesticidesandagricultural
chemicalsisamajorfieldandwillreceivestudy
andactiononitsownmeritasindicatedfurtheron

OtherTypesOfLarvalControl
Outsideofsuchinsecticideapplicationsonlymini

malchoicesofeliminatingexistentmosquitolarvae
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remainatpresentTheuseofmosquitofishandother
predatorsandtheoccasionallyfeasiblecasesofen
vironmentalmodificationwithplantsflushingsalinity
changesandsoforthhavebeenouronlyalternatives
toactualsourceeliminationWiththeapparentpos
sibilitiesindevelopmentofeffectivepathogensin
creasedeffectivenessofothermeansofbiological
controlandthesignificantaidthatimprovedknowl
edgeofmosquitohabitatsandbiologycanaddtoour
methodologyandprogramefficiencyrestsamajor
promiseofreducingthecriticalinsecticideproblem

Averypromisingdevelopmentliesinthefindings
ofDrKellenonthelethalactionofcertainMicro

sporidiaandvirusesespeciallyforCulextarsalis
Shouldthesepathogenicorganismsandrelatedforms
foundtodestroymosquitolarvaewithahighdegree
ofhostspecificityproveadaptableforcontrolopera
tionsaneweraofmosquitocontrolthroughsuch
biologicalmethodsmightbeinitiatedThedesirability
ofthisapproachandthepossibilitiesapparentshould
justifyaverysignificanteffortinthisdirection

Thedeterminationofbiochemicalstimulantsserv
ingtogoverntheselectionofovipositionsitesmay
contributetoseveralpracticalcontrolobjectivesAn
adequateunderstandingofthestimulicouldlead
todeterminationofthecausativefactorsinsuitability
ofthewatersourcesfordifferentmosquitospecies
andprovideakeyformorepracticalmethodsof
sourcepreventionorthepreventionofoviposition
Itmightwellprovideakeytothelivingorganisms
andtheirmetaboliteswhichmayinturnprovide
additionalcontrolapproachesthroughuseorinhibi
tionofsuchorganismsAndofcoursethereisthe
directpossibilityemployingtheactualstimulating
substancesasattractantsorrepellentsinvariedopera
tions

Thestudyanddeterminationofthepossibleeffec
tivenessofsuchapproachesisessentialtomanyob
jectivesembodiedinthebasicpostulatesofmosquito
controlandiffoundpracticalcouldbeofdirect
aidinmanyofourneeds

NeedsEllicitedByFishAndWildlifeConsiderations
ArecentpolicystatementbytheUSFishand

WildlifeServiceprettywellpointsuptheneedfor
carefulefficientcontrolproceduresthatemphasizes
ourneedsforincreasedlevelsofoperationsandtech
nicalknowledgeathigherlevelsinourpersonnel

Inourdesiretocooperatewiththispolicystatement
belowitisapparentthatwehaveneedforimproved

methodsofmeasurementandpredictabilityastothe
mosquitopotentialsinagivensourceaknowledge
oftheprecisefactorsgoverningmosquitoproduction
toaffordareliablestatementonthepotentialas
anindextoestablishingneedforcontrol

Itisalsoessentialthatwebeabletoeffectcontrol
withprecisionofinsecticidalapplicationsandanim
provedknowledgeregardingthehazardsofvarious
insecticidesincludingtheconsiderablysaferforms
potentiallyavailableatahighercost

Itisobviouslydesirabletodevelopahighlevel
ofknowledgeontheecologyandmanagementof
thesewildlifesourcesinordertominimizetheneed
forchemicalcontrolToagreatextentsuchlandand
watermanagementpracticesmaycurtailmosquito
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productionthereinbutreliableevaluationandrecom
mendationsareessentialtoellicitingthecooperation
andcostsinvolvedAsignificantportionofthisreport
lieswiththeconditionsofacceptabilityofmosquito
controlprogramswhichdemonstratetheabovemen
tionedneedsandareincludedhereasfollows

Thusnecessarymosquitocontrolprogramsaremost
acceptabletotheUSFishandWildlifeService
ifthey
1Arebasedonfactsdeterminedbyfieldsurveys

whichestablishtheneedforcontrolandde
limitthespeciesandsourceofmosquitoes
creatingaproblem

2Havebeenreviewedandfoundsatisfactoryby
responsiblelocalStateandFederalconserva
tionagencieshavinganinterestinthearea
involvedandaresponsibilityforthecontrol
proceduresthatareused
Employlandandwatermanagementpractices
thatarefavorableandkindsandconcentra
tionsofinsecticidesthatareleastdamaging
tofishandwildlife

4Areappliedselectivelyinareasofknownand
potentialmosquitoproductionratherthanby
ageneralbroadcastingofchemicalsorwide
spreaddrainage
Arecarefullyaccomplishedbyfullyinstructed
trainedpersonnelunderresponsiblesupervi
sionusingadequateequipmentandfollowing
prescribedregulations
Aretobemaintainedsatisfactorily

3

5

6

Thedevelopmentanduseofpreventivemethods
ofmosquitocontrolsuchascertaintypesofwater
manipulationandlandusewhichpreserveorimprove
fishandwildlifehabitatarefavoredovercontrolby
chemicalapplicationsdrainageorothermeasures
whichareusuallyinimicaltolivingnaturalresources

NOTESFROMTHEREPORTOFTHE

GOVERNORSSPECIALCOMMITTEE

ONPUBLICPOLICYREGARDING

AGRICULTURALCHEMICALS

InJune1960GovernorBrownappointeda15
memberspecialCommitteeonPublicPolicyRegarding
AgriculturalChemicalstostudyandreviewtheprob
lemandrecommendasoundpublicpolicyAftersix
monthsofstudytheCommitteepreparedareport
embodyingaStatementofPublicPolicyReviewand
Analysisofthesubjectaproposalforestablishment
ofanEcologicalResearchCenterandrecommenda
tionsforactionbytheStateofCaliforniawhich
reportwassubmittedtotheGovernoronDecember
301960Someextractsfromthisreportwhichmay
beofspecialinteresttotheCaliforniaMosquito
ControlAssociationaresubmittedasfollows

EcologyResearchCenter
Theneedforresearchinenvironmentalsanitation

wasbroughttotheattentionoftheChairmanwho
appointedasubcommitteetostudyanapproachto
thematter
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Aproposalforajointresearchprograminthose
aspectsofecologyaffectingvectorcontroloperations
andotheraspectsofagriculturalchemicalusagewas
drawnupandsubmitted

TheSubcommitteerecommendedtheestablishment

ofanEcologyResearchCenteronthecampusof
theUniversityofCaliforniaatDavisThefunction
ofthecenterwouldbetoprovideforsystematic
pursuitofresearchprincipallyintheareaofvector
controlwithsubordinateeffortonchemicalresidues
infoodairandwaterandotherphasesofecological
concernrelatingtopesticideusageincludingfishand
wildlifeproblems

Mosquitoesfliesgnatsandothervectorandnox
iousanimalswhichthreatenthepublichealthand
comfortandthedirectandindirecteffectsofpesti
cideandotheragriculturalchemicalusagelendthem
selvestojointstudyandevaluationonabasisinvolving
cooperationbetweentheStateDepartmentsofPublic
HealthAgricultureandFishandGameincollabora
tionwiththeUniversityofCalifornia

ItisproposedthattheDepartmentofPublicHealth
shouldassumetheplanningcoordinationconduct
andcontractingofvectorresearchnecessarytoassure
progresstowardthecontrolofmosquitoesgnats
domesticfliesrodentsfieldmammalsticksfleas
licemitesmiscellaneousnoxiousanimalsvector
bornediseasesandthemanagementofsolidorganic
wastesAtpresentgreatvoidsofknowledgeexist
withrespecttoalltheseproblemsItisevidentthat
muchcooperativeresearchisneededrelatingtoagri
culturecommunityplanningindustryandrecreation
Aprimaryneedexistsforapublichealthresearch
stafftostimulatemotivateandcollaborateonvarious
kindsofresearchpertainingtovectorcontroland
associatedwiththesesegmentsofendeavorinCali
fornia

TheCommitteereceivedinformationthatfederal

fundsmaybeavailablefromtheDivisionofResearch
GrantsNationalInstitutesofHealthtoaidinthe
establishmentofanEcologyResearchCenterinthe
UniversityofCalifornia

ConclusionsAndRecommendations

Thegreatpreponderanceofevidencepresentedcon
vincedtheCommitteethatatthistimeourfood

supplyissafeNoevidenceispresentlyavailable
thatthereisanydangerofanyonebeingpoisoned
bypesticideresiduesinfood

Regulatoryprogramsthatcangivethepubliccon
fidenceinthefoodsupplyandstrictenforcementof
thelawsthatprotectthefoodsupplyareprimary
requirements

Analyticalproceduresfordetectingresiduesare
beingimprovedbutsimplicityofanalysesisneeded
Thisimportantfieldofresearchneedsgreateremphasis
inorderthatregulatoryandinvestigationalprograms
maybepursuedeffectivelyItisnecessaryandde
sirablethatregulatoryagenciesindustryandother
interestedpeoplebekeptinformedwithregardto
methodologyinthedeterminationofpesticideresidues

Thepublicshouldbeprovidedcontinuousfull
factualauthoritativeinformationconcerningthelaws
andregulationstheirenforcementthesafeguards
whichareineffecttoprotecttheconsumeraswell
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astheoccasionaldifficultiesintheuseandcontrol
ofpesticidesThisshouldbedonebecauseafully
informedpubliccanevaluatefactsandwillnotbe
panickedbyscarestories

Thereareseveralcoursesofactionthatcancon

tributegreatlytoresolvinguncertaintiesprovidead
ditionalprotectiontopublichealthandfacilitate
administrationoflaws

TheCommitteerecommends

1Researchinallareaspertainingtoagricultural
chemicalsshouldbecontinuedbygovernment
universitiesandindustryinordertoincrease
understandingastohowpestsmaybecontrolled
moresuccessfullyandtoestablishevermore
clearlyhowpesticidesmaybeusedwithout
injurytopublichealthThesearchforbetter
pestcontrolmeasuressaferpesticidesandal
ternativemeasuresincludingbiologicalcontrol
anddevelopmentofpestresistantvarietiesof
cropsshouldbepursued

2TheproposedEcologyResearchCenterbees
tablishedattheUniversityofCaliforniaunder
thedirectionoftheCaliforniaStateDepartment
ofPublicHealthItwillbetoprovideneeded
scientificinformationonvectorcontroland
otherrelatedproblemsinvolvingpesticidesand
willbeabletomakeavailablefacilitiesand

informationtotheDepartmentsofAgriculture
andFishandGameandotheragenciesfor
neededuseFurthermorefundsshouldbepro
videdforgrantsinaidtoprivateresearchla
boratorieswherecompetentinvestigatorsare
located

3AuthorityshouldbeprovidedintheAgricultural
Codetolimittheamountofpesticidalchemicals
additivesanddrugsinalllivestockfeeding
materialsAtpresentprocessedlivestockfeeds
areexemptfromtheprovisionsofthespray
residuelawandthereislackingthefullcontrol
thatshouldprevailtoassurethatthereisno
contaminationofmilkandmeatfromchemicals
inharmfulamounts

6Encouragementandnecessaryfinancialaid
shouldbeprovidedforfurtherdevelopment
ofbiologicalcontrolofpestsandthedevelop
mentofpestresistantvarietiesofcrops

8FundsshouldbemadeavailabletotheState

DepartmentofAgricultureandPublicHealth
forfullstaffingtocarryouttheregulatorypro
gramsneededtoenforcerequirementsonresi
duesforpublicprotection

10Whererecommendationsforcontrolofpests
aremadebyaStateorlocalagencyconsidera
tionshouldalwaysbegiventosuggestingthe
leasttoxicmaterialwithwhichadequatecontrol
canbeachievedSpecialattentionshouldbe
giventourgesafestorageandcarefuluseof
pesticidesinhomesandonpremises
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PROPOSEDRESOLUTIONONVECTOR

CONTROLRESEARCH

WHEREASthememberagenciesoftheCalifornia
MosquitoControlAssociationhavelongbeenfaced
withtheneedforfurtherspecificknowledgepertain
ingtothebiologyandcontroltechnologyofvector
andpestmosquitoesand

WHEREAStheexistingsourcesofsuchknowledge
researchandinvestigationsinCaliforniaorelsewhere
havebeeninadequateorinappropriatetomeetthe
challengesanddiversproblemsfacingmosquito
controlagenciesinthisStateinprovidingfreedom
frommosquitobornediseaseandannoyancefor
thepublicwelfareand

WHEREASpopulationincreaseandtheunprece
dentedwaterandlanddevelopmentinCalifornia
havebroughtaboutacorrespondinggrowthinthe
scopeandcomplexityofmosquitoabatementresponsi
bilitiesand

WHEREASeventhemostconservativeestimates
indicatetremendousincreasesofpopulationandland
andwateruseinCaliforniawithinthenextfew
decadeswhichshallforeseeablybeaccompaniedby
extensiveproblemsofwaterpollutiondrainageand
theaccumulationoforganicwasteswiththeresulting
highpotentialsfornoxiousinsectproductionand

WHEREASCaliforniaiscurrentlybeingexposed
toapproximately20ofthisnationsinsecticide
applicationwithitsattendantpotentialhazardsto
publichealthconservationandagriculturalinterests
and

WHEREAStheGovernorofCaliforniamanyof
theDepartmentsandtheUniversitieswithinthis
Statearecognizantoftheseriousproblemsfacing
vectorandpestcontroloperationsthroughthereport
submittedbytheGovernorsSpecialCommitteeon
PublicPolicyRegardingAgriculturalChemicalsand

WHEREAStheGovernorsSpecialCommitteehas
submittedaprimaryrecommendationfortheestab
lishmentofanEcologyResearchCenteratthe
UniversityofCaliforniaunderthedirectionofCali
forniaStateDepartmentofPublicHealthtoprovide
neededscientificinformationonvectorcontroland
otherrelatedproblemsinvolvingpesticidesandwill
beabletomakeavailablefacilitiesandinformation

totheDepartmentsofAgricultureandFishand
GameandotheragenciesforneededuseFurther
morefundsshouldbeprovidedforgrantsinaidto
privateresearchlaboratorieswherecompetentinvesti
gatorsarelocated

THEREFOREBEITRESOLVEDthattheCali
forniaMosquitoControlAssociationdoesherewith
endorseandsubstantiatetheneedfortheestablish

mentoftheproposedEcologyResearchCenterwith
itsattendantfunctionsundersuchdirectionasmay
beresolvedbetweentheStateDepartmentofPublic
HealthandtheUniversityofCaliforniaandrespect
fullyurgethatappropriatestepsbetakenbythe
GovernortheLegislaturetheStateDepartmentof
PublicHealthandtheUniversityofCaliforniato
implementthisvitalrecommendation
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MrGrantDoyouwishtotakeactiononthisReso
lutiononVectorResearch

PresMcFarlandIthinkmaybewehadbettertake
thetimetodoitbecauseifweneedactionthisisthe
timethatithastocome

PresMcFarlandThisistheresolutionpresentedby
theResearchCommitteeIsthereasecondtothisReso
lution

MrGreenfieldIsecondit
PresMcFarlandEveryoneshouldhaveachanceto

considerandpossiblyreviewitMaybesomeonedidnt
understandit

DrFurmanThiswordinggiveninthereportisnot
exactlythesameasIsawintheoriginalreportIwould
liketoaskwhetherthishasbeenchangedofficiallyor
whetheritistheactualwordingusedintheproposal
fortheestablishmentoftheVectorResearchUnit

MrGrantThishasbeenquotedfromthereportto
theGovernor

DrFurmanInthereportwhichIsawwhichalso
wasofthisnaturethewordingwassufficientlydiffer
entthatithasarousedratherthananycooperative
effortwhichIthinkthatthisproposalshouldengender
aconsiderableamountofantagonismThisispresum
ablyacooperativearrangementwhichistobeworked
outbetweentheStateHealthDepartmentandthe
UniversityAsitwasoriginallyestablishedIthink
thatthewordingwasextremelyunfortunateIbelieve
thatanumberoftheconcernedpersonsinvolvedwere
notconsultedonitandthatbeforeitisputintofinal
effectsomechangesshouldbemadeinthewordingof
thestatementasIhaveoriginallyseenitsoastodo
awaywiththeantagonisismswhichareboundtoresult
fromwithintheUniversityifnowhereelsetoapro
gramwhichcouldotherwisebeofgreatmutualbenefit
Idontknowjustwhatchangeshavebeenmade

officiallyinthisreportPerhapsthisisnowtheofficial
reportwhichwassubmittedtotheGovernorbythe
CommitteebutitisnotthewordingwhichIinitially
saw

PresMcFarlandIsthereanyonepresentwitha
copyoftheCommitteeReporttotheGovernorDick
Petersperhapsyoucouldhelp

Isthereanyfurthercommentonthisdiscussion
MrGrayIwouldbackDeaneuponthatrather

stronglyalthoughIhavenovoiceneverthelessI
wouldenteracaveatinanywordingwhichwould
seemtogiveresentmentamongsomeofthepeople
whomwewouldmostwanttohavecordiallycooperat
inginthisprojectIfthereisanythinginthewording
therethatwoulddosoIstronglysuggestthatyoutry
tocouchitinsuchtermsthatwouldbeacceptable

MrGrantIfeelthatifthereremainsaquestionon
theprecisewordingoftheGovernorsSpecialCommit
teeProposalpendingitsclarificationtheactionmight
stillbeendorsedingeneralprinciple

DrFurmanIwouldgoalongwithendorsingthe
generalprincipleoftheresolution

PresMcFarlandCouldwehavesomeonemovesuch
suggestionforrevisionoftheresolutionifneeded

MrGrantIamnotquitesurewhichwordsDr
FurmanisreferringtobutIbelieveitisinregardto
therelationshipsindirectionoftheEcologyResearch
CenterandIbelievethiscouldbeamendedtobe
undersuchrelationshipsasmayproveappropriate
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MrGreenfieldFranklyIamalittleconcernedand
confusedatthemomentastotheintentandthepur
poseofthisresolutionIunderstandthatthisisareso
lutioncomingfromtheCaliforniaMosquitoControl
AssociationinsupportoftheReportoftheGovernors
CommitteeApparentlythereissomequestionbeing
raisedaboutthecontentoftheresolution

PresMcFarlandApparentlyastothephraseology
astowhowillbethecooperativeagenciesinthispro
gramthattheyfeelsomepartoftheUniversityhas
beenleftoutinitThatismyunderstanding

MrGrantThismerelystatesthatitbeestablished
attheUniversityofCaliforniaItdoesnotsaywhat
CampusoranythingelseaboutitIthinktheremay
beaquestionastothestatementthatitbeunderthe
StateDepartmentofPublicHealthsdirection

DrFurmanMayIquoteapartofthisreportI
thinkperhapsthatthismayclarifytheissueUnderthe
titleEcologyResearchCenterthestatementismade
followingfliesgnatsmosquitoesothervectorsand
noxiousanimalswhichthreatenthepublichealthand
comfortetcitisproposedthattheDepartmentof
PublicHealthshouldassumetheprimecoordination
conductandcontractingofvectorresearchnecessary
toassureprogresstowardthecontrolofmosquitoes
gnatsdomesticfliesrodentsfieldmammalsticks
flieslicemitesmiscellaneousnoxiousanimalsvector
bornediseaseandthemanagementofsolidorganic
wastes

Ithinkweallhavetorecognizethattherearea
greatnumberofpersonswithintheUniversitywho
arealreadyconcernedwithvariousaspectscoveredby
thisbroadlistoforganismsInmyknowledgeagood
manyofthesehadnotpriorinformationthatthisthing
wascomingaboutLookingatitonthesurfaceto
suddenlyfindthattheDepartmentofPublicHealth
shouldassumetheplanningcoordinationconductand
contractingofvectorresearchnecessarytoassurethis
progresswithintheUniversityseemsastrangethingto
meforanoutsideorganizationtocomeinandplan
toassumetheconductandplanningforallthisre
searchwithintheUniversityThatdoesnotquiteap
peartometobeafunctionoftheDepartmentof
PublicHealthWithintheirdomainyesWithinthe
Universityno

MrGrantItwouldnotbemypositionofcourseto
arguewiththerelationshipsbetweentheUniversityof
CaliforniaandtheStateDepartmentofPublicHealth
andsoforthThisresolutionwasessentiallyinagree
mentwithwhattheSpecialCommitteehadinitsreport
intheirSummaryandRecommendationsIthinkun
doubtedlytherewillbequiteanumberofrevisionsin
responsibilitiesandsoforthinthefinalconclusionof
anysuchaproposalThishasmerelybeenthereport
totheGovernorIamsureitwillundergoalterations
NowwhetherthisAssociationwishestoendorseitor
notonthatbasisorwhethertheywishtorefrainuntil
furtherclarificationcomesIcantsayHoweverI
thinkthattheestablishmentofsuchacenterforthe

researchprogramistheessentialpurposeoftheresolu
tionMrPeterswouldyoucaretomakeacomment
uponthat

MrPetersProbablytheerrorwhichisidentified
hereismoresoderivedfromatakingoutofcontextone
inferencewhichisinnowayintendedtobeunilateral
withrespecttothefunctionofanyonedepartment
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Ithinktheintentoftheentireproposalisratheroneto
amalgamatethefunctionofplanningandthedevelop
mentofallpossibleresourcesavailablewithinthe
StateofCalifornia1amcertainthatundernocircum
stanceswasittheintentoftheCommitteethatwas
workingonthistosuggestinfactIamastonishedto
findthisinferencegiventhattheDepartmentof
PublicHealthwouldpresumetoaccepttheroleofthe
UniversityofCaliforniainthisfunctionIpersonally
believethattheerrorwhichexistsisanerroroflack
ofopportunitytodiscusstheprobleminitsfullper
spectiveallitsramificationsandIcanonlyassurethe
CaliforniaMosquitoControlAssociationthatfrom
thestandpointoftheDepartmentsintentinthismat
teritisstrictlytoperformacomplimentaryrelation
shipontheseactivitiesandinnowaysuggestsasub
stitutionoftheveryvitalandimportantpartofthe
UniversityofCaliforniasroleinthisfunction

MrGrayMrChairmanmayIsuggestthatDr
FurmanconferwiththeChairmanofthisCommittee
andwithouttheneedofanyfurtherargumenteither
deleteormodifythewordingsoastoremoveanypos
siblecauseofoffense

PresMcFarlandWehavealreadyhadthisaccepted
aspartofthemotionsoIwillaskifthereisanyother
discussionIfnotIwillaskforavoteAllthosein
favorVoicevoteAllthoseopposedMotionto
adoptthisresolutionasamendediscarried

ItisgettinglatesowewillletthelastCommittee
reportspeakforitselfJohnBrawleywillyoustand
andtakeabowforthemarvelousjobyouhavedone
andaredoingasChairman

MrBrawleyAsGardnersaystheReportspeaksfor
itselfYouhavealreadyseensomeportionsofthepro
gramButIwouldliketosaythatifyouapprovethen
theCommitteeshouldhavethecreditifthereare
thoseportionsthatdonotmeetwithyourapproval
pleaseblamemeforit

PresMcFarlandAndnowwecometooneofthe
mostimportantpartsoftheprogramandthatisthe
reportoftheNominatingCommitteeHowardGreen
fieldChairman

MrGreenfieldThereporthasalreadybeengiven
totheSecretaryandIwillcalluponhimtoreadit

SecMurrayIwonderifImightinsertverybriefly
oneadditionalitemWehaveanewHonoraryMember
toourAssociationDrLewisHackettHeisnothere
soChetRobinsonwouldyousayawordaboutDr
Hackett

MrRobinsonDrHackettisnowinRomeandI
anticipatethathewillbethereforanotherthreeor
fourmonthsandthenreturntotheBayAreaIsuggest
thatthenatoneoftheRegionalorCMCAmeetings
thatwewillprobablyhaveintheBayAreawecallin
DrHackettandpresentthiscertificatetohimIwill
adviseyouwhenhereturns

MrGrayImightsayinpassingthatIjusthada
postcardfromLewisinwhichhesaysthatheisvery
comfortablysettledinRomeandthathehasafull
timecook

SecMurrayImightaddonefinalwordasSecretary
oftheAssociationyouhaveheardcertaincomments
aboutitemsondepositwiththeSecretaryTheCom
mitteeshavebeensuperbthisyearandthePresident
thevariousofficersinkeepingaunificationofaction
bychannelingcopiestotheSecretaryIthaskept
thingstogetherbetterthanIhaveeverseenitbefore
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REPORTOFTHENOMINATING

COMMITTEE

Thefollowingcandidateshavebeenselectedbythe
NominatingCommitteeasnomineesforofficesinthis
Associationasfollows

ForPRESIDENTLesterBrumbaugh

ForPESIDENTELECTJohnBrawley

ForVICEPRESIDENTDavidReed

ForSECRETARYTREASURERWDonald
Murray

ForTRUSTEEMEMBERMarionBew
ofSutterYubaMAD

ThePastPresidentOfficeisofcoursefilledbyGard
nerMcFarland

PresMcFarlandThesenamesaresubmittedbythe
NominatingCommitteeforyourconsiderationhow
everthenominationsarenowopenfortheOfficeof
PresidentElectVicePresidentSecretaryTreasurer
TrusteeMember

IftherearenofurthernominationsIwillentertain
amotionforunanimouselectionbyacclaim

MrRobinsonMrPresidentIwouldliketomove
thatthecandidateslistedbeunanimouslyelectedto
theirrespectiveoffices

PresMcFarlandThemotionissecondedbyBob
PetersAllthoseinfavorofthismotionsignifybythe
usualsignCarried
Ihadalongspeechpreparedfordeliveryatthis

timebutinthatwearesolateIwillonlysaythanks
totheOfficersthathavebeensohelpfulwecouldnt
havehadsuchagoodyearwithouttheirhelpthe
OfficersandalltheDirectorsWewillgetachanceto
complimentthemallindividuallylaterWithoutfur
theradoIwouldliketoturnthismeetingovertoyour
newPresidentLesterBrumbaugh

MOSQUITOCONTROLINCALIFORNIAIN1960
OUTGOINGCMCAPRESIDENTMESSAGE

GARDNERCMCFARLANDManager

SoutheastMosquitoAbatementDistrict
SouthGateCalifornia

Thecontrolofmosquitoesandrelatedinsectssuch
asfliesandgnatsprogressedonabroadfrontthrough
outCaliforniaduring1960Therewereanumberof
newdevelopmentsinknowledgeandcontrolandim
provementintechnologicalandpracticalcontrolNew
insecticidesweretestedandimprovedformulations
wereperfectedforuseonaroutinebasisInformation
wasexchangedinmanywaysinregardstonewequip
mentnewdevicesandadaptationofanumberof
piecesofequipmentusedinmosquitocontrolInter
estinghighlightsofmosquitoandrelatedinsectcon
trolinclude

SacramentoValleyRegion
TheLakeCountyMosquitoAbatementDistrictcon

tinueditsmajoremphasisonthecontroloftheclear
lakegnatTheirproblemsbecomemoredifficultas
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timegoesbybecauseofproblemsofcontaminationof
fishbyinsecticideswhichprecludestheuseofsome
effectivematerialsThisDistrictasanumberofoth
erscontinuespreventivecontroloftreeholemosqui
toesbyeliminationoftheseholeswithsandThe
SutterYubaDistrictreportsincreaseduseofPara
thionandMalathionandreportthattheirlighttrap
recordsaswellascomplaintsofresidentsaremuch
lessthaninpreviousyearsBecauseoftheirconcern
ofbankerosiontheDelNorteCountyFloodControl
Districtfounditnecessarytoconcentrateontheuse
ofpropaneburnersforweedcontrolmeasuresasa
sourcereductionProgramforcontrolofmosquitoes

DistrictsintheCoastalRegionreportconsiderable
interestinflycontrolwiththepublicandofficialagen
ciesactivelysolicitingaidfromtheAlamedaCounty
MosquitoAbatementDistrictandNorthernSalinas
ValleyMosquitoAbatementDistrictMosquitocontrol
activitiesinthisareahavebecomesowellorganized
thattheyreportnormalcontrolifanythingcanbe
callednormalTheseDistrictshavebeenveryactive
inimprovementofequipmenttofascilitateurbancon
trolofmosquitoesingutterscatchbasinsandinsimi
larstructuresAlamedaCountyindicatessatisfaction
withinstallationofaninsecticidepumpdrivedirectly
offthefanbeltpulley
NorthernSanJoaquinRegion

DistrictsinthisRegionreportareducednumberof
servicerequestswhichmeansofcoursebettermos
quitocontrolthroughouttheRegionTheSanJoaquin
MosquitoAbatementDistrictreportsseveralactivities
includingadoptionofaCivilServiceSystemRadio
logcialCivilDefenseadaptationofjeepswithadual
driveforsprayingofcatchbasinsandsimilarstruc
turesMercedCountyProgramfeaturedincreaseduse
ofairsprayingbyairplanewithlargescaleuseof
ParathionandMalathionwithnomajordifficulties
fromFDArestrictionsEastsideandTurlockMosquito
AbatementDistrictsreportthattheaircraftmeeting
heldattheEastsideMosquitoAbatementDistrictwas
completelysuccessfulwithclarificationofmutual
problemsanddiscussionofadministrativeaspects
SouthernSanJoaquinRegion

Thisregionalsoreportsgreatlyimprovedmos
quitocontrolwithveryfewcomplaintsfromthepub
licTheConsolidatedMosquitoAbatementDistrict
experiencedgreatsuccesswiththeuseofgranular
materials NewHardCoreParathionGranulesap
pliedwithamodifiedhornSeederIntheiropinion
theuseofthismaterialpromisestorevisetheirentire
controlProgramTheyalsoreportthatanallplastic
hornreinforcedwithnylonbraidshowswearproper
tiessecondtononeFresnoMosquitoAbatementDis
trictexperiencedexcellentsuccesswithParathion
granularmaterialsaswellaswithBayer29493emul
sionsKernMosquitoAbatementDistrictreportedno
casesofEncephalitisoneofthefewsuchyearsinthe
past15andsuccessfulmosquitocontrolperhapsthe
bestinthehistoryoftheDistrictParathionemulsions
togetherwithgranularParathionformulationsarebe
ingusedwithgreatsuccessbothonthegroundandby
planeCorcoranMosquitoAbatementDistrictreports
successfuloperationaluseofBayer29493asare
placementforMalathionTheyalsoreportsuccessful
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useof1percentParathiongranulesasapretreatfor
irrigatedpasturesOfinterestistheirreportthatthey
haveexpandedtheirentomologicalsurveystoinclude
BettinaRosaysagedeterminationtechniquesforbet
terentomologicalcontrolcorrelationTheKingsMos
quitoAbatementDistrictindicatedsuccessfuluseof
MethylParathionattherateofonetenthpoundof
technicalmaterialperacreTheysolvedthepublicre
lationsprobleminrelationtopotentialcontamination
ofmilkbyinsecticidesbybanningDistrictpurchase
anduseofchlorinatedhydrocarboninsecticidesand
useofanintensivepubliceducationcampaignandco
operationofmilkprocessorsmilkinspectorsandvari
ousagriculturalorganizations

SouthernCaliforniaRegion
MosquitoandgnatcontrolinSouthernCalifornia

wascarriedonsuccessfullybythevariousagencies
withtheprogramsincreasingbecauseofincreasein
populationwithconsequentgreaterdemandsforserv
iceTheBorregoValleyMosquitoAbatementDistrict
reportsprogressintheirHippelatesGnatProgramwith
aprogramtostartwithsoillarvicidingbymeansof
DieldringranulesIntheinterimtheyaremakingat
temptsatlocalizedgnatcontrolwiththeuseofaSee
burgSeeFogAerosolgeneratorandalsowiththe
useofasmallgnattrapforissuetohomesandplaces
ofbusinessEachdwellingreceivesonetrapfreeof
chargeandanyextraonesatcostThenewNorthwest
MosquitoAbatementDistrictinRiversidereportssuc
cesswithasourcereductionprograminrelationto
sewagetreatmentoxidationpondsgunclubsdairies
andchickenranchesAnothernewDistrictIslaVista
MosquitoAbatementDistrictreportsgreatreduction
intheemergenceofsaltmarshmosquitoesbytheuse
ofchannelingandditchingTheyhavereceivedgreat
cooperationfromtheUniversityofCaliforniaatSanta
Barbaraandfeelthatconsiderableprogressisbeing
made

BallonaCreekMosquitoAbatementDistrictreports
severalannexationstotheirDistrictandsuccessful
useofcarpinvariouspondsforthecontrolofChirono
midsTheCityofSanDiegohasageneralprogram
forthecontrolofsaltmarshmosquitoesbrackish
waterandmosquitoesarisingfromtheindustrialand
domesticwastesMaterialsusedbytheHealthDepart
mentincludeMalathionDDTandlargequantitiesof
DieselOilTheirsourcereductionprogramincluded
useofweedicidesburninguseofGambusiaandcon
structionandmaintenanceofmanythousandsoffeet
ofditchesTheCityofLosAngelesreportsontheir
generalizedprogramofurbanmosquitocontrolrang
ingfrommosquitoproblemsfromForestLawnCeme
terytotheusualurbansourcessuchasguttersstorm
drainsandsubdivisionproblemsThenewAntelope
ValleyMosquitoAbatementDistrictreportscontinued
successonanoverallprogramTheyreportinteresting
possibilitiesintheuseofaminotriazolinweedcon
trolTheyalsoreportthesuccessfuluseofcarpin
controlofChironomidsinaseriesofoxidationponds
ofthesewagetreatmentsystemfortheLancasterarea
TheSoutheastMosquitoAbatementDistrictreports
successfuluseofcarpforthecontrolofChironomids
ingolfcoursepondsandsomesuccessintheuseof
granularMalathionformulationsThisDistrictreports
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anewannexationwhichincreasedtheassessedvalua
tionoftheDistrictby8percentTheLosAngeles
CountyFloodControlDistrictandtheUniversityof
CaliforniaatRiversidereportthatthejointresearch
projectforthestudyofChironomidsshowpromise
withtheuseofvariousinsecticidesandthebiological
controlofChironomiidswiththeuseofcarpandother
fish

Muchdetailhasbeeneliminatedfromthisreport
sincemanypaperscoveringspecificsubjectshavebeen
givenatthismeetingIngeneralitcanbestatedthat
mosquitoandgnatcontrolisprogressingsatisfactorily
inCaliforniaPublicrelationscontinuedtoimprove
sourcereductionprogramscontinuetobecomemore
effectiveandresearchbymosquitocontrolagencies
theUniversityatallitsbranchesaswellastheState
HealthDepartmentshowpromiseinallaspectsofthe
fieldtotheendthatthepublicwhopaysthebillis
gettingmoreservicewithgreaterefficiencyandeffec
tiveness

PresBrumbaughThankyouGardnerMcFarland
IwouldliketohavetheOfficersandthe1960Board

ofDirectorspleaseitandIthinktheydeserveanice
handforthejobtheyhavedone
Iwouldalsoliketotaketheopportunitytohavethe

newOfficersstandsothatyouwillallknowthemWill
youpleasestandupThankyouAndnowIwouldlike
tohavetheRegionalRepresentativeofeachRegion
tellmeiftheyhaveappointedtheirnewrepresentative

FortheSacramentoValleyRegionJoeWillis
FortheCoastalAreaHowardGreenfield

FortheNorthernSanJoaquinValleyRegionBob
Peters

FortheSouthernSanJoaquinValleyRegion
RichardFrolli

FortheSouthernCaliforniaRegionHenryL
Messier

ThisCMCABoardofDirectorswishestothankthe

Associationfortheconfidenceinelectingallofthe
membersWewillalsotryasourgoalandaimtoim
provetheAssociationasyousetinyourbylawsWe
willtrytofollowthoseatalltimes

MrBobPetersMayImakeonefinalmotionatthis
timeinthatitiscustomarythatthemembershipgo
onrecordasacceptingalloftheactionoftheprevious
Boardsactionsinorderthattheymayhaveclean
sheetsfortherestoftheirlives

PresBrumbaughYouhaveheardthemotionis
thereasecondSecondedNoquestionAllthosein
favorsignifybysayingayeCarried

OurgoodSecretarymadeonemistakeWehavea
TrusteeMemberMarionBewwillyoustandup
Thankyou

IfImayopenthismeetingagainwearenowon
newbusinessIsthereanynewbusinessDickPeters
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MrPetersmadeanannouncementconcerningpro
posedbylawchangesintheconstitutionofthe
AMCA

IfthereisnofurthernewbusinessIwillcallupon
HaroldGrayChairmanoftheResolutionsCommittee

RESOLUTIONSCOMMITTEE

RESOLUTIONNo1

BEITRESOLVEDthatweextendtoMalcolm
HMerrillMDMPHStateDirectorofPublic
Healthourspecialcommendationforhismasterful
addressattheopeningsessionofthisjointmeeting
oftheAmericanandCaliforniaMosquitoControl
AssociationsonJanuary311961atDisneylandCali
forniainwhichhesoablyindicatedtousthein
creasinglycomplexproblemsconfrontingusunder
changingconditionsofgreatpopulationgrowththe
wideropportunitiesinpublicservicebeingpresented
tousandtheneedandvalueofclosecooperation
ofouragencieswithmanyotherpublicagenciesfor
thebenefitofthehealthcomfortandprosperity
ofthepublic

RESOLUTIONNo2

BEITRESOLVEDthatwethemembersatthe
CaliforniaMosquitoControlAssociationinannual
meetingatDisneylandCaliforniain1961dohereby
extendourparticularthankstotheHonorableCarley
VPorterStateAssemblymanfromtheSixtyninth
Districtforhisstatesmanlikeandstimulatingaddress
ofwelcomeonJanuary311961andwerequest
thathispaperbereproducedandsentbythesecretary
ofourassociationtoeachAssemblymanandState
SenatorinthisStatetotheheadsofappropriatestate
departmentsandtoalltrusteesofallmosquitoabate
mentdistrictsinCalifornia

Respectfullysubmitted
HaroldFGrayChairman

PresBrumbaughThankyouHaroldGrayThe
floorisstillopenfornewbusinessIfthereisnofurther
newbusinessitistimetoadjournsinceweareten
minutesovertimeBeforedoingsoIwouldliketo
havethenewOfficersmeetoutsideandtoannounce

thattherewillbeaBoardmeetingthisafternoonat
fiveoclockinthepressroomWewillnowadjourn
foraslightintermissionbeforetheAMCAgeneral
meeting

RECESS

TheGeneralBusinessMeetingoftheAmerican
MosquitoControlAssociationwasheldat1020am
followingadjournmentoftheCMCABusinessMeet
ingTheminutesandrecordedactionoftheAMCA
MeetingwillbepublishedintheJune1961issueof
MOSQUITONEWS



PresBickleyThepanelforthisafternoononMos
quitoControlandthePublicWellBeingwastohave
beenmoderatedbyCdrJohnMHirstbutunfor
tunatelyhewasnotabletoattendthesemeetingsI
willnowturnthissessionovertoDrWDonald

MurrayofCalifornia
DrMurrayThankyouDrBickleyThispanelwas

firstconceivedalmostayearagowiththethought
thatwewoulddiscusstherelationshipofmosquito
controlandpublicwelfareItwasdecidedtochange
tothewordwellbeingManywordsintheEnglish
languagehavedoublemeaningsasforinstancein
thecaseofthepregnantbedbugitsgoingtohavea
babyinthespring

CommanderMoHirstwasurgedtomoderatethis
panelHetriedtogetclearancetocomeherebutat
thelastminutefoundhecouldnotmakeitsohesent
meaverycompletediscussionofthebackgroundof
therelationshipofmosquitocontroltothepublicI
willnotreadithoweveritwillappearintheProceed
ings

SYMPOSIUMRELATIONSHIPOFMOSQUITO
CONTROLTOPUBLICWELLBEING

DRJMHIRSTCDR
USNavalMedicalSchoolModerator

Theassignmentofthisvitalsubjecttothispanel
isanotherexampleoftheexcellentprogrammingwhich
weexpectfromtheCaliforniaMosquitoControlAs
sociationIfthereisnorelationshipbetweenmosquito
controlandpublicwellbeingthenCMCAand
AMCAandothersimilarorganizationsexistfor
purelysocialreasonsDrHarryHStagethefirst
LifeMemberofAMCAwroteintheNational
Geographicthatnoinsectappearsmoreoftenin
entomologicalliteraturethanthemosquitoMorethan
400differentpaperslargeandsmallthroughoutthe
worlddevotedtomosquitoesarelistedannually
Buthowmanyofthesepapersarewrittenforor
byMrPublicAndhowmanyofthemarewritten
toimprovetheknowledgeofMrPublicsohecan
helphimselfinthecontrolofmosquitoesBulletin
No44oftheStateofCaliforniaDepartmentof
PublicHealthMosquitoControlstatedFewpeople
realizethetremendousdamagetocommunitylife
andprosperityortoindividualhealthandcomfort
thatcanbecausedbyuncontrolledmosquitobreeding
Evenseverelyaffectedcommunitiesmayfailorrefuse
torecognizethedamagedoneThetollofmalaria
isnotonlyinexcessivecostofmedicalservices
butalsoinlessenedlaborefficiencylosttimefrom
workdepreciationofrealestatevaluesandcom
munityretardationandstagnationEvenifdisease
doesnotaccompanyaseveremosquitopestthis

FOURTHSESSION

WEDNESDAYFEBRUARY1130PM

GourmetMezzanine

WEBICKLEYPresiding

depreciationinrealestatevalueslossestolivestock
industryespeciallydairyingandevenpoultryraising
reductioninlaborefficiencyandinterferencewith
outdoorrecreationmakethemosquitoaformidable
foetocommunitylife

In1958anestimatedfiftymilliondollarswasspent
intheUnitedStatesandtheUnitedStatesspent
anothereightymilliondollarsintherestoftheworld
towagethewaragainstthebloodthirstymosquito
Manythousandsofpeopleareemployedinthisfight
tocontrolthisinsectPublicEnemyNumberOne
AresearchorganizationreportsBesidestheirnotoriety
aspestsmosquitoesinconsiderablenumbersconstitute
adefinitehealthproblemInadditiontheycause
inestimableeconomiclossesThedairyfarmerloses
inreducedmilkproductionIncalculablepoundsof
beefarelosteachyearduetomosquitoactivityIn
someareasthickmosquitobroodsmakeitimpossible
tocarryonoutdoorworkWheremosquitopopulations
gouncheckedrealestatevaluesarereducedindus
trialexpansionispreventedandinthecauseofresort
communitiespatronageisirretrievablylost

Eveninthereportsofresearchorganizationswe
findonlygeneralstatementsWhereandwhatare
thespecificsweneedtoknowOurcorrespondent
writesRegardingyourrequestforinformationon
thesubjectofRelationshipofMosquitoControlof
PublicWellbeingIhavegatheredupafewbrochures
thatmaycontainsomeinformationthatyoumay
beabletouseonthissubjectThistopichasbeen
hashedoverandtalkedaboutagreatdealbutactually
thereisverylittleinprintItisabouttimethat
someoneshouldassembledataonthesubjectfordis
cussionandpublicationSorrythatIcouldnothe
ofmoreassistance

Wedowriteandpublishmanywordsonmosquitoes
andmosquitocontrolbutthelimitednumberof
publicationsundertitlesrelatedtothesubjectbefore
thispanelprovesthatwehavefailedthePublic
fromwhomweobtainsubstanceforourworkThis
panelhasbeenassembledtoprovidefirmevidence
thatmosquitocontroliscloselyrelatedtothewell
beingofthePublicwhichisanxiousforimproved
PublicHealthPublicEconomyandPublicMorale
Wehopeourdeliberationswillbeofvaluetothe
PublicwhomweserveButthisisnotaneasytask

In1910SirRupertWBoycewrotehisrevised
SecondEditionofhisbookMosquitoorMan He

statesThecampaignsshowthatthethreegreat
insectbornescourgesofthetropicsthegreatestene
miesthatmankindhaseverhadtocontendwith
namelymalariayellowfeverandsleepingsickness
arenowfullyinhandandgivingwayandwith
theirconquestdisappearstheawfulgrindingdepres
sionwhichseemstohavegrippedourforefathers
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NowthesituationisfullofhopeThemosquitois
nolongeranightmareitcanbegotridofEven
thoughSirRupertBoycewrotethisinLiverpoolin
1909wedoubthiscompleteoptimismsincethetitle
pageofhisbookcarriesthequoteStagnationthe
greatenemyoflifeAndyetattheverytimethis
bookwasbeingwrittenmosquitocontrolisreported
tohavebecomeactiveinCaliforniaNewJerseyand
afewotherareasoftheUnitedStates

Fiftyyearslaterattherecentmeetingsofthe
EntomologicalSocietyofAmericaAtlanticCity1960
DrEFKniplingjoltedthemembershipbyhis
franknessSufficetosaythatingeneralaslate
as1920methodsofcontrollinginsectswereinadequate
todealwiththediseaseswhichtheycarriedIregard
thisslowprogressindealingwithimportantinsect
vectorproblemsuptothattimetobeadiscreditto
mankindespeciallyinregardtohissenseofvalues
Peoplesofleadingnationshadharnessedelectricity
developedmotorvehiclessteamshipsandaircraft
andinventedandmanufacturedmanyintricateand
deadlyweaponsformansdestructionatcostsaggre
gatingmillionsofdollarsYettheyhadnotinvested
morethanafewmilliondollarsforthedevelopment
ofmeanswherebytheworstscourgesofmankind
couldbeadequatelycontrolledButin1961we
notethehopeoflightinDrKniplingswordsThere
iseveryreasontobeoptimisticforthefutureThe
veryconceptofdealingwithentomologicalproblems
fromanationalandinternationalstandpointsuchas
theworldwidemalariaeradicationprogramisevi
denceoftheworldrecognitionoftheimportanceof
insectsinrelationtohumanwelfareaconceptthat
hadnotprevailedbefore

ReferencestoMosquitoControlinRelationtoDis
easeareplentifulButtherealfocusonourspecific
subjectismoreadequatelyestablishedbyProfessor
EdwardSHathawayEmeritusProfessorofZoology
atTulaneUniversityandanacknowledgedauthorityin
entomologyInMiscellaneousPublicationsNo3ofthe
LouisianaMosquitoControlAssociationOctober1959
ProfessorHathawaywroteWhatLouisianiansneed
toknowaboutmosquitoesInaStatewhichmakesthe
mostofthemorethan50oftheswamplandsofthe
UnitedStateshebelievesMostpeoplearefamiliar
withthehavocwroughtinpastyearsbymalariayel
lowfeveranddenguealltransmittedbymosquitoes
andmanyareawareofothermosquitobornedisease
thatwestillhavewithusnotablyencephalitisthough
fortunatelyhumancasesarenotnumerousThisis
onlyapartofhisanswertotheselfimposedquestion
Howmuchharmdomosquitoesdointhelifeof
Louisianians

Incattleraisingcattlemeninsomecoastalparishes
losthalfoftheir1955calfcropsduetoinsectbitesSo

thesemenknowindollarsandcentssomethingabout
whatmosquitoesarecostingthem
InindustryManyhighlytrainedworkershaveleft

jobsandmovedtootherStatesbecauseofcontinued
torturebymosquitoes

InfamilylifeParentsdescribevividlythefamily
outingsthatwereruinedbymosquitoesalsothefes
teringsorescausedbythescratchingofinnumerable
bites

InoutdoorsportsEnthusiastichuntersfishermen
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andcampersrememberalltoowellthedayswhen
mosquitoestookallthejoyoutoftheirfavoritesport

Beyonddoubtandinmanywaysmosquitoesarea
probleminLouisianaItisinterestingtonotethe
contributionofoneofmycorrespondentswhowrote
FirstIemphasizethatallinsectsevenmosquitoes
arethingsofbeautytobestudiedandcherishedbyus
humansButasyoususpectedmyfriendstatesalso
asIhaveprobablyalreadyrevealedIamextremely
ignorantofmosquitoproblems

MrArthurHWoodyInsectAbatementSupervisor
BureauofInsectControlwroteonMosquitoControl
WorkinPortlandOregonandvicinityin1950The
firstseriousattemptatmosquitocontrolinthePortland
vicinitycameinthemiddlethirtiesIn1934astudy
wasmadebytheUSDepartmentofAgricultureand
PlantQuarantinewithentomologistHHStagein
chargeResultsshowedthattheAedesorfloodwater
mosquitoesweremuchmorethananuisanceTheir
presencecausedlossesrunningintothousandsofdol
larsthroughdecreaseinmilkproductionindairyherds
inabilitytohireorkeeplaborinthetruckcroparea
andlossoftouristtradeAttemptstocheckthisreport
failedwhencorrespondencewasreturnedmarkedun
claimedHasthisBureaubeenlostinOregon

Therapiddevelopmentofamusementfortheur
banitesbydriveintheaterswasbroughttoouratten
tionbyWCBakerandHFSchoofCommunicable
DiseaseCenterUSPHSSavannahGeorgiaTem
porarycontrolofAdultMosquitoesatOutdoorPlaces
ofPublicAssemblyin1955Ballparksdriveinthea
tersandgolfcourseswerebeingtreatedforadultmos
quitocontrolasearlyas1946withavailableDDTand
certaintypesofmistingandfoggingequipmentItwas
notunusualin1947toseetheDDTequipmentappear
atballparksduringtheseventhinningstretchInmany
localitiesthissituationhasbeenremediedbyareacon
trolorimprovedbypermanentmosquitocontroltech
niques

MrWHarrisBellLegalConsultantTexasState
DepartmentofHealthAustinTexasjustifiesTexas
MethodsofOrganizingandFinancingMosquitoCon
trolWorkbywritingthatIndustrialprogresshas
broughtexpandingpopulationstoapointwhereall
sectionsofTexasaregrowingfastereachyearandwe
haveoutgrownthelinesthatguidedourprogressin
earlydaysTodaywefindcitiesextendingfarintoour
ruralareasWefindmodernhomesinlastyearscotton
patchWhereweformerlyhadonerusticouthouseto
takecareoftheneedsofthefamilytodaywefindmod
ernhomeswithtwoorthreebathrooms Thein

creasingtrendofourpopulationtowardruralareas
wheretremendousinvestmentsarebeingmadeinhous
ingmakeitamatterofcriticalimportancethatoursta
tutesbeamendedtomoreadequatelycontrolmosquito
breedingintheseareastowhichmodernmanreturns
attheendofhisdaysworktorelaxandenjoythe
wideopenspaceswherehisfamilyspendstheday
awayfromcrowdedcitylife

Althoughdenguewasthediseasewhichbroughtthe
needformosquitocontrolintofocusinHawaiiin1943
ithascontinuedwithincreasingattentionasjustified
in1thepreventionofhumandiseasetransmission
2preventionofotherpublichealthnuisance3
preventionoftheintroductionofnewmosquitospe
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ciesand4preventionofinterferencewithtourist
tradeandothereconomicdevelopmentsMrPatrick
YNakagawareportedthistotheAMCAin1958At
thattimeasurveyoftheveterinariansprovidedanesti
matethatmorethan90ofthedogsinHawaiiwere
infestedwithheartwormsFilarioidea Thismayoc
curearlyinthelifeofnativedogsandmostcertainly
hasopportunitiestodevelopduringthe120daysquar
antineperiodimposedonallanimalswhichenterthe
50thState

MrAJBoulahaniswroteofMosquitoControlin
IllinoisthatPestilentialMarshesgavewaytopros
perousagriculturallandandurbandevelopmentThe
byproductofthisactivitywasthesharpdowntrend
inmalariaandothermosquitobornediseaseHowever
theincreaseddrainageactivityandespeciallythelow
eringofthewatertablesbydrainagewithoutregard
toallphasesofmosquitobiologycreatednewmosquito
problemsThusthepermanentwaterbreederproblem
wasreplacedwiththefloodwatertypeThisnewtwen
tiethcenturyproblemwaslargelymanmadeFlooded
situationsofatemporarynaturedevelopedatafast
pacemainlyduetopoorengineeringpracticessuchas
constructionofhighwaysrailroadsdrainagesystems
andsubdivisionsofurbanareaswithoutprovisionsfor
residualdrainage Likewisepollutedstreamsand
ditchesdevelopedrapidlyastheproblemofeconomi
caldisposalofrawsewageandindustrialwastesin
creased

Undertheseconditionsthemosquitoproblemdrew
metropolitanattentionIn1925attherequestof
theGorgasMemorialInstituteofTropicalandPreven
tiveMedicineMrJosephHLePrincethedeanof
mosquitofighterscametoChicagoandsurveyedthe
entiremetropolitanareaHisconclusionsweresummed
upinonestatementTheprevailingproblemismostly
manmadeMrBoulahanissummarizedThebulkof
therecentgrowthofmosquitocontrolactivitieshas
beencenteredintheChicagometropolitanareawhere
agreatexodusofpopulationsintothesuburbshasoc
curredandleisuretimeexpressedinoutdoorrecrea
tionalactivitieshasincreasedsteadilySincesuburban
livingandoutdoorrecreationalactivitiesaremosten
joyableduringthespringsummerandfallseasons
theyaredependenttoagreatextentuponamosquito
freeenvironmentToobtainsuchanenvironment
thereisaclearneedforadditionalcontrolmeasures
Inviewofthemanydifferentsourcesinvolvedoutside
theareasaffectedchangesintheabatementlawsmay
alsoberequired1959

Theapproachtothisdevelopmentdiscussionmay
takeseveralroutesIn1901DrLOHowardpub
lishedhisexcellentbookonMosquitoesHowthey
livehowtheycarrydiseasehowtheyareclassified
howtheymaybedestroyedHetellsofmanypersonal
experiencesandrelatedtheobservationsofotherex
pertstoprovethatInmanyplacesinfestedwithmos
quitoesnothingcouldbeeasierthantoputastopto
thewholetormentingplagueInmanyothercasesthe
problemisamoredifficultonebutineventheworst
casesbyajudiciouseffortwhichshouldbeacommu
nityeffortandbytheexpendituresofagreateror
smalleramountofmoneymuchreliefcanbegained
InfactMrWJMathesonofNewYorkwasquite
rightwheninthesummerof1900justbeforecom
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mencingasuccessfulcrusadeagainstthemosquitoes
onthenorthshoreofLongIslandhewrotethatthere
seemedtohimtobenomorereasonforenduringthe
mosquitoscourgethaninallowingsmallpoxtoravage
communitiesasitusedtodobeforethedaysofJen
nerWorkagainstmosquitoesisbeingundertakenev
erywherebyindividualsandbycommunities

Insixtyyearswehavemadeoutstandingprogressin
someareasalittlelessinotherplacesandwehavenot
startedinmanymosquitoruledlandsMosquitoCon
trolislikePreventiveMedicineamustforPublic
WellbeingWhenamosquitobornediseaseburstforth
inthebloomofanepidemicDrJCGeigerstated
Thisisanotherexampleofdoingtoolittletoolate
Ourpanelshouldforceusthroughthisdismalsituation
andcarryusuptoamoreoptimisticplaneWecant
overlooktheimportanceofthisattitudehoweveras
wemoveforwardSixtyyearsagointhatageofop
timismDrHowardwroteSomeyearsagoIwas
visitingafamilyinthemountainsItwasduring
adryseasonandwaterwasscarceTherewere
noswampsnolakesorpoolsandthedrinkingwa
terwastakenfromspringsyetmosquitoeswereso
plentifulthatitwasnecessarytoscreentheporches
thatsittingoutofaneveningmightbepossibleIasked
wherethewatercamefrominwhichtheywashedtheir
clothesandtheyrepliedasexpectedfromarain
watertankwhichasithappenedwassituatedunder
theporchIinvestigatedthistankandfounditliterally
alivewithmosquitolarvaeApintofkerosenestopped
thebreedingandasthewaterwasdrawnfromafaucet
nearthebottomofthetankthekerosenedidnotin
jureit

Theindifferenceofthisfamilyastothesourceof
theirlocalmosquitopestorrathertheircombinedig
noranceofandindifferencetothissubjectofthebreed
ingplaceswasatthattimeanditwasnotsovery
longagocharacteristicofpeopleingeneral

Theonlypurposeforpreparingthesebackground
testimoniesistoevaluatetheRelationshipofPublic
WellbeingtoMosquitoControlDopeopleingen
eralwanttobewellEducationisthebuildingpro
gramonwhichourPublicWellbeingadvancesEdu
cationisthemeansbywhichourgoalscanbereached
OurPublicWellbeingisoftenthecauseofourMos
quitoproblemsThewaterforwashingclotheswasthe
sourceofmosquitoesin1895In1960thebucketof
rainwaterundertheporchwassavedforthehousewife
towashherhairItwasasourceofmosquitoestoo

Settlementofthelowlandswiththeresultingim
provementofthelandforagriculturalpurposesand
theinstitutionoffloodcontrolmeasureswhichhave
reducedthesizeoftheoverflowareashavecertainly
shrunkthebreedinggroundsofsomeofourpestmos
quitoesinArkansasButthedevelopmentofhome
spacesandtheestablishmentofvillagesandtownshas
alwaysbeenaccompaniedbywaterpollutionandthe
increaseinthenumberofartificialcontainersOneob
serverestimated70timesasmanybreedingsitesafter
thedevelopmentofaFloridarealestateprojectThese
conditionswerefavorabletoCulexquinquefasciatus
andrelatedspeciesandAedesaegypti

DrStanleyJCarpenterobservedthattheagri
culturaldevelopmentofthecountryseemstohave
broughtaboutverylittlereductionintheproduction
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ofAnophelesquadrimaculatusthechiefvectorofma
lariaintheSouthMassproductionofCulextarsalis
onerecognizedvectorofencephalitishasbeenrelated
tochangingconditionswhichresultedfromagricul
turalpractices

Thedevelopmentoftheoilindustryinmanyparts
oftheworldcreatedidealbreedingconditionsforsalt
marshmosquitoesasthedumpingofsaltwaterinto
smallstreamsbecameacommonpracticeSimilarcon
ditionshavebeenfoundincoalminingareas

DrCarrollNSmithEntomologyResearchService
USDepartmentofAgricultureOrlandoFloridare
spondedinhismostrespectedmannerLikesomany
otherentomologistsmostofmycommentsmustcon
sistofimpressionsratherthanstatisticsorotherposi
tivedataIhaveheardallkindsofclaimsaboutmos
quitoessandfliesandstablefliesaffectingthetourist
tradealongvariouspartsoftheeastcoastandIam
willingtobelievemostofthemAlthoughhuntersand
fishermenwillputupwithanenormousamountofdis
comforttopursuetheirhobbiesmosttouristsareout
forpleasureandtheywillnotstayinanareawhere
suchpeststakeallthepleasurefromswimmingboat
inghikingphotographyorjustplainloafingMany
ofthemwillnotevenstayiftheyhavetouserepel
lentstoobtainreliefIbelievethatatleastmoderately
goodmosquitocontrolisanabsoluteessentialfora
healthyeconomydependingontourismoroutdoor
recreation

Reliablefiguresontheeffectofmosquitoesonmilk
productionarealsofairlyhardtocomebyHowever
thedairyownerstellusthatsomanythingscanbring
aboutdecreasesinmilkproductionthatifonehalfof
themaretruemosquitoesmustcertainlybeofim
portanceWesprayedabarnwithaflyrepellentand
fortwodaysthecowswereskitterishinthebarnThe
dairyownergaveusstatisticsshowingasubstantialloss
inmilkproductionwhichheattributedtothedisrup
tionoftheequanimityoftheusuallyplaciddairycows
Ontheotherhandwesprayedtheentireareaarounda
dairyfarmfromtheairforhouseflycontrolandinci
dentallyachievedcompleteeradicationofbarnfliesfor
afewdaysDuringthesefewdaysmilkproductionin
creasedsharplyForallweknowotherfactorscould
havecausedthedecreaseandtheincreaseImentioned
butalldairymenagreethatanydisturbinginfluence
willdecreasemilkproductionwhereasanythingthat
contributestothecomfortofthedairycowisaptto
bereflectedinbetterproductionItseemsimpossible
thattheannoyancewhichmustbecausedbythousands
ofmosquitoesfeedingondairycattleatasingletime
wouldnothavesomeeffect
Iammostdubiousabouttheeffectofmosquitoes

onlaborInsomeplacesthereisalaborpoolwhich
mustworkorstarveandIbelievetheywouldworkno
matterhowhardtheconditionsareInotherplaces
andIbelieveOregonin1950wasoneofthesethere
wasmuchcompetitionforlaborandunderthesecon
ditionsIamcertainthatlaborerswouldnotwork
wheremosquitoeswerebad
Iwouldliketomakeonecommentonthepositive

sidebuthereagainthisissimplyanimpressionwhich
IcannotsupportwithdefinitestatisticsImmediately
afterWorldWarIIwehadaboominFloridawhich
wasparticularlymarkedalongtheeastcoastMany
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peoplewhohadbeenstationedatAirBasesorArmy
Camps wheremosquitocontrolhadgenerallybeen
carriedoutwantedtoreturntoFloridatoliveand
industrieswerelookingforplacesforexpansionAtthis
timemosquitocontrolinFloridaandparticularly
alongtheeastcoastwasexcellentandwhenindi
vidualsandbusinessessurveyedtheareaforplacesto
locateitwasnottoodifficulttofindfavorableplaces
freefrommosquitoannoyanceIampersonallycon
vincedthattheexcellentmosquitocontroloperations
playedapartinFloridasgrowthatthattimeand
thatdevelopmentwouldhavecomemuchmoreslowly
ifsaltmarshmosquitoeshadbeenuncontrolled
InTheMosquitoesofNewJerseyandTheirCon

trolDrThomasJHeadleepointsoutthatprobably
themostimportanteconomiceffectofmosquitoreduc
tionhasbeenintheincreasedvalueofvacationlands
alongtheseashoreItwasnomatterofchancethatthe
AsburyParkregionontheMonmouthCountyshore
andAbseconIslandinAltanticCountyweredeveloped
beforeothervacationspotsTherewerenosaltmarshes
closelyadjacenttoAsburyParkandAbseconIslandis
sweptbyprevailingseabreezeshenceneitherhada
seriousmosquitoproblem

OntheotherhandthereisarecordoftheBerkeley
ArmsHotelbuiltaround1880atwhichisnowSeaside
Parksaidtobethefinesthotelonthecoastbutkilled
itsfirstsummerbecauseahugeflightofmosquitoes
drovetheguestshomeItwaslocatedattheterminal
oftherailroadbothtoNewJerseyandPhiladelphia
wasfinancedbythePennsylvaniaRailroadandhadall
theprestigeofthatroadbehinditbutitneverrecov
eredfromthereputationgivenbythatfirstflightof
mosquitoesandwasfinallyabandonedandlater
burneddown

TodaythethrivingresortsofSeasideParkandSea
sideHeightswithanassessedvalueofalmostfourmil
liondollars1945adjointhelocationofthatillfated
hotelandbeartestimonytotheeconomicvalueofmos
quitocontrolforshoreresorts

DrHeadleeendshisinterestingtreatisebyshowing
howmalariaiscontrolledbybreedingofAnopheles
quadrimaculatusHisconcludingstatementisempha
sizedinitalicsThisexperienceleavesnodoubtinour
mindsthatmalariacanbereadilyeliminatedbythe
Anophelesmosquitowhichservesasavectorforthis
diseasebutthecontrolofsuchthingsasfowlpoxof
chickensencephalitisofhorsesandheartwormofdogs
byeliminationofthemosquitocarryingtheinfection
hasnotyetbeenworkedout

Inarecentdiscussionwithmedicalpersonnelwho
hadbeenintheBelgianCongoformanyyearsitwas
revealedthattheproblemsofPublicWellbeingwere
controlledbyanexcellentmedicalorganizationFila
riasisforexamplewaseradicatedfromLeopoldville
bytheuseofaerialdispersalofinsecticidesWitha
welldispersedpopulation127persquaremileand
lessthanonetenthlivingincitieslocalizedcontrol
programsarenotpracticalMobilesanitationgroupsas
sumethisimportantresponsibilityandvisitthevillages
onceayearbutinsomedistrictsmorefrequentvis
itsaremadedependingonthepopulationandrateof
diseaseThesesanitationgroupsaredirectedbyatleast
onemedicalassistantwhohasonenativeclerkandsev
eralhighlytrainednativeaidesUnlesstherecentre
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organizationoftheirgovernmentcausesanydrastic
changesinthisoperationalprogramortheproblems
whichitisgearedtomeetweareoptimisticaboutthe
futureofMosquitoControlanditsRelationshiptothe
PublicWellbeingoftheCongopeople

DrWilliamYChenoftheNationalInstitutesof
Healthsummarizedmanyscientificpublicationsfrom
CommunistChinaatthemeetingsoftheAAASinNew
YorkDrChenreportedgreatprogressinpreventive
medicineandsanitationTheircleanupcampaignin
theoncecrowdedanddirtycapitalcityPekinghas
resultedinthedeclineofthegeneraldeathrate
from141to74perthousandduringthepastten
yearsItmaybeofinteresttoexaminehowtheCom
munistsdidthisjobDrChensaidThefirststep
wastostartacampaigntoeliminatethefourmajor
pestsmosquitoesfliesratsandgraineatingspar
rows

Theyintegratedpublichealthworkwithmassac
tionbythesocalledpatriotichealthmovementMil
lionsofpeopleweremobilizedtokillthesefourpests
throughoutthecountrywithallavailableantivermin
chemicalsanddevicesincludingmanualswattingof
mosquitoesandfliesandmanualcombatofratsand
sparrowswithsticksandstonesTheynotonlymo
bilizedadultsbutalsoutilizedtheagedandthevery
young

Undersuchalloutwarlaunchedbymillionsofhu
manbeingsagainstverminandbirdsthehumansfi
nallywonthebattleandwereeventuallyabletopre
ventandcontrolmanycommunicablediseasesspread
bythesevectorsIthasbeenreportedin1959overa
billionsparrows15billionrats100millionkilograms
110000tonsoffliesand11millionkilograms12500
tonsofmosquitoeswereeliminated
Itwashumorouslyreportedthatmanysparrows

whichwereactuallynotkilledbyshootingorstriking
butwereconstantlychasedbythepeoplehourafter
hourfinallydiedofsheerexhaustion

Mostofourmemberswhohavebeeninthisbusiness
ofMosquitoControlformanyyearsareacquainted
withthebiologicalcontrolprogramwhichemployed
batsAlthoughitisreportedthatseveraltowersbat
towerswerebuiltinTexasabout1920theliterature
availableatthistimedoesnotincludescientificresults
ofthetechniqueImentionitonlytobringanother
exampleofmansattempttocontrolmosquitoestoim
provehisownwellbeingThis70foothightoweron
oneoftheFloridaKeyswasconstructedofcypressand
haswithstoodtheelementsformorethan30years
Althoughbatswerebroughttothetoweronseveral
occasionstheyfailedtoremainandinhabitthearea
Ingoodfaiththebuildershopedthatthiseffortwould
makeitpossibleforthemandotherstoliveonthis
islandandenjoylifeItwasDedicatedtogoodhealth
butfaileditspurposeAndyetthesepeopledidsome
thingabouttheproblemTheycantbeaccusedofdo
ingtoolittletoolate

Tolivetogetherintownsandcitiestohavesuc
cessfulagricultureandtohaveindustriesforemploy
mentarenecessarytoourstandardoflivingMosqui
toeshavelimitedmanshabitationofmanyregionsof
theworldandareclaimedtobeamongtheworstin
sectpestsaffectingmanandhisdomesticatedanimals
Theoptimistexplainsthatsanitaryconditionsdoim
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proveslowlyandmosquitoesofcertainspecieswilldi
minishandmaydisappearcompletelyWesubmitthat
thismaybenotedinverysmallsectorswhileother
areaswaitforthediscoveryofhowmanistolivewith
theinsectsnothowtoeliminatethem100whichlast
israrelypracticableanywayCanwewaitlonger
MostofusareconvincedthatPublicWellbeingmust
improvecontinuouslyandthiscannotbeaccomplished
wheremosquitocontrolisalwaysdelayeduntilnext
yearsbudgetorunnecessarywherenativesofthis
areahavebecomeimmunetothemorletthealliga
torsrepopulatetheareaunderournewprotectivelaws
andourmosquitopopulationswilldropor1000and1
otherexcusesMosquitoControlwillcomethisyear
orwhenwehaveanenlightenedPublicThisisour
challenge

MurrayThefirstspeakerwillbeMrRoyMcLain
afarmerHehasseenmosquitocontrolinactionfor
manyyearsIn1952theDeltaMosquitoAbatement
DistrictofwhichIammanagerfacedadilemma
BecauseofresistancewecouldnolongeruseDDT
ToxapheneDieldrinetcandbecauseofweather
conditionswehadunusuallylargepopulationsof
mosquitoesWhatwerewegoingtodoWedecided
togotothepublicandfindoutwhattheywishedus
todoThepresidentofourBoardandIwenttoa
highlyrespectedandcivicmindedleaderinourarea
RoyMcLainandaskedhimforhisguidanceHesug
gestedthatwecallameetingofmembersandleaders
ofcivicgroupsandpublicofficestodiscusstheprob
lemAtthismeetingwefoundoutwhatthepublic
wantedandwereceivedmanyvaluablesuggestions
whichhaveguidedourprogrameversince

RoyMcLainisacitrusolivegrapeandlivestock
producerHeispresidentofLindsayRipeOliveCom
panyandvicepresidentofSunkistGrowersIIehas
beenintheCaliforniaFarmBureauforseventeen

yearswasfirstvicepresidentforfouryearsandsecond
vicepresidentforfouryearsHeandthenextpanelist
JackChrismanarecurrentlyworkingonaprojectto
developahospitaldistrictintheareaaboutVisalia
Wehaveherepersonswhoareverycivicmindedand
whoaredoingwhattheycantohelptheircommunity
Theyareinanexcellentpositiontoguideusasmos
quitopeopleinourprogramwiththepublicRoy
McLain

MOSQUITOCONTROLANDAGRICULTURE
ROYRMcLAIN

Visalia

MrMcLainThankyouDonIhavewonderedin
thepastfewdaysjustwhyafarmerwasinvitedhere
totellyoupeoplewhoareadministratorsordirectors
ofthisparticularworkwhattodobutIwanttoget
therecordstraightononethingThestorystillfits
abouttheschoolboywhowrotetheessayaboutSoc
ratesItwasoneofthoseveryshortandverysimple
compositionsasschoolboyessaysusuallyarein
whichtheboywroteSocrateswasaGreekSocrates
wasawisemanSocratestoldpeoplewhattodoSoc
rateswasmurdered

ImnotheretotellyouwhattodoIamheremerely
todiscusswithyoufromanagriculturistsviewpoint
alittlebitofthismatterofmosquitocontrolCertainly



80

whenourdistrictwasformedpeopleexpectedre
sultsTimewentbyandresultswerenotquiteall
thatwereexpectedsocertainotherstepsandchanges
inprocedureshadtobemade

NowfarmersarepeopletooandIsometimes
thoughtthatmaybethiswasDonsobjectiveininvit
ingmeherealthoughIdidntknowwhetherornot
IcouldproveittoyouTheyhavethesameneedsand
desiresasotherpeopleTheywanttoseemosquitoes
controlledalthoughusuallyandthisisthefirstitem
ofproofIsubmitthattheyarepeopleitistheother
peoplesmosquitoesthattheywanttoseecontrolled
ThisisacommonpracticeandIthinkyouwillfind
ittrueamongurbanaswellasruralpopulationsI
amnotfullyacquaintedwithallofthefrustrationsthat
Iknowyoumustreceiveinyourdailytaskofcarrying
outyourcontrolprogrambutIjustwantyoutoknow
thatyouradversarysometimesbecomesfrustratedtoo
YoumustneverforgetthisDonmentionedthemeet
ingofthepublicthatweheldwhenheandhisstaff
becamealittlebitfrustratedYouknowmosquitoes
canbecomefrustratedtoobecausethestoryistold
aboutthemosquitothatwasflyingbythehighboard
fenceonedayandheheardhumanvoicesontheother
sideofthatfenceNaturallyhewasinterestedinhu
manssouphegoesandfliesdownontheotherside
Prettysoonasecondmosquitoflyingalongontheout
sideofthatfencesawthisfirstmosquitosettingon
thelimbofatreejustinsidethefencelookingvery
downcastAsthesecondmosquitoflewoverandsat
downbesidehimhesawthatthefirstmosquitowas
justshakingalloverreallytremblingandlookingbad
alloverHeaskedWellwhatsthematter Thefirst

mosquitoexplainedthesituationofhowhehad
heardvoicesofpeopleontheothersideofthefence
andflownovertofindthatitwasanudistscampHe
saidYouknowthefieldofopportunitywassolarge
Ijustdidntknowwheretobegin

ThisIunderstandcanhappentomeninmosquito
controlworksometimesthefieldissolargethatthey
hardlyknowwheretobeginThismatterofcontrol
oreradicationisofinteresttoallpeopleYourmost
difficultjobhoweverisnotwiththemosquitoesthem
selvesbutwithpeoplepeoplewhoarebreedingthe
mosquitoesorprovidingthewaterwheremosquitoes
breedEducationtobringaboutcooperationwithpeo
pleshouldbeyourmainobjectiveYoushouldavoid
tellingpeoplewhattodoSureyouhavecertainlaws
behindyouyouhavecertainopportunitiesinwhich
youcanbringaboutbylegalmeanstheforcingof
peopletodocertainthingsbutyouwillgetmuch
muchfurtherifyoudoitbycooperationThisisnot
alwaysaneasyjobLetmeassureyouthatIamwell
awareofthisPatienceisavirtuethatyoumustpos
sessifyouaregoingtodothisjobright
Ihavehadagooddealofexperienceoverquitea

numberofyearswithfarmersandIbelieveitistrue
thattheyarenotmuchdifferentfromurbanpeople
inmanyrespectsYettheproblemsthatfarmershave
aresomewhatdifferentandyoumustviewthemfrom
thisdifferentviewpointifyouaregoingtobesuc
cessful

AnotherstoryistoldaboutfarmersWehavefarm
advisorsasyouknowthatbringknowledgethatis
developedbytheexperimentstationstotherural
areasThisonefarmerwasbeingurgedbyhisneighbor
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toletthefarmadvisorcomeoutandshowhimhowto
docertainthingswhichhejustknewcouldbedone
betterThefarmerrepliedNoIdontwantthatman
onmyplaceatallIalreadyknowhowtofarmbetter
thanImdoingThisisabsolutelytruetherearemany
thingsthatwealreadyknowhowtodobetterthanwe
aredoingbutforsomereasonorotherwejustdont
quitegettothem

Indealingwithfarmersyouhavetoconsiderthe
differentareasandconditionsForinstancethearea
wherewearemeetingtodayhereinSouthernCali
forniahasbecomeametropolitanareaandthepro
gramoftheabatementdistrictheremightbecom
pletelydifferentthanitwouldbeinDonsdistrictupin
TulareCountywhichismorepredominantlyaruralor
farmingareawithonlysmallcountrytownsorrela
tivelyfewurbanpeopleintheareaSoyouhaveto
workwithfarmersonthebasisofwhereyouareand
theconditionswithinthedistrictwhereyouarelo
cated

AllpeopleruralandurbanalikeusewaterIthink
wewouldallagreethatwherewaterisIamtalking
particularlyaboutstagnantwaterthisisthepotential
breedingplaceformosquitoesandconstitutesthefirst
problemthatmustbedealtwithinanycontrolor
abatementproceduresthatyoutrytobringaboutI
liveinanareawheretherehavebeenwatershortages
WehaveheardaboutwatershortagesintheSanJoa
quinValleyandinSouthernCaliforniaformany
manyyearsandattimestheyhavebecomeacuteDon
happenedtomentionthatIwasincitrusalongwith
theproductionofotherfarmcommoditiesBecauseof
thelackofwateritwassaidthatcitruswasgoingto
gooutofproductionButIhavesaidbeforeandI
willrepeatagainthatinmyopiniontherehavebeen
morecitrustreeskilledbytheuseoftoomuchwater
eveninanareaofwatershortagethantherehave
beenbytheactualshortageofwateritselfThishas
beenbroughtaboutbypoorirrigationpracticessome
timescompletelazinessalackofplanningbynot
properlylevellingthelanditselfthecompositionof
thesoilsandbyonereasonandthenanotherThisis
somethingyouwillhavetounderstandifyouaregoing
totalkabouttheagriculturalpartofyourprogram
andtheagriculturalpeoplethatyouhavetodealwith

Thesoilsitselfmaybeofacompositionwhichdoes
nottakethewaterandwhetheritisinanorcharda
pastureoranalfalfafieldyoumayneedgypsumsulfur
orthesetypesofmaterialswhichwillflocculateand
loosenthesoilsothatwatercanpenetratedowninand
notstandonthesurfaceasanactualorpotentialbreed
ingplaceformosquitoesYoumustapproachallthese
matterswithcarebecausewhenyoutalkaboutrelevel
linglandtheuseofgypsumorsulfurorproperirriga
tionpracticesthefirstthingyoumaybetalkingabout
iswhatisthisgoingtocostthefarmerYouaretalking
aboutmoneyoutofhispocketYoujustdontgoout
andsayDothesethingstomorrowbutyouactually
workonaneducationalprogramwhichstressesthe
valuestobereceivedfromthecontrolprogramitself
Youfirsthavetoconvincehimandmakehimbelieve
inyourprogramLetmeassureyouthatmostpeople
inruralareasaswellasurbanalreadybelieveinthe
necessityforcontrolofmosquitoesButIcomehack
tothestatementIalreadymadesuretheywantthe
otherfellowsmosquitoescontrolledbutifitisgoing
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tocostthemsomemoneythenthisisthefirstbig
hurdlethatyouhavetogetoverItcanbedonehow
everandithasbeendoneinmanydistrictsandareas
whereaneducationalandcooperativetypeprogram
hasbeencarriedon

WeareveryproudinourareaoftheDeltaMosquito
AbatementDistrictunderDonsmanagementbecause
thedistricthasusedthisapproachIthinkwecansay
thatwhatspellsthesuccessofthedistrictitselfisin
workingwithpeopleOneoftheareasofcooperation
hasbeenwithdairiesWhereveryougointheUnited
Statestherearedairiesyouhavethemrightherein
OrangeCountyinametropolitanareaTheruralarea
inTulareCountywhereIcomefromisquiteadairy
ingareaandthesedairiespotentiallycreatesomeof
thegreatestsourcesofmosquitobreedingwehave
WorkhasbeendoneIhappentohavedonealittle
Ioperatedduringthewaryearsasmalldairyonmy
ownIputinadrainagesystemwhereinIutilized
gravitytodrainthewashingsfromthedairybarnsthe
holdingcorralandthemilkingbarnthroughamere
fewfeetofextensionofthecementdrainlineintothe

irrigationpipelineThisfertilizerthenwastakenout
ontothepasturesandthealfalfafieldswiththeirriga
tionTheDeltaDistricthasdevelopedabookleton
thismaybesomeofyouhavealreadyseenitIhave
acopyhereinmypocketIfyouhaventpickoneup
TheyareavailablehereThisshowstheactualvalue
whichonedairyaratherlargeoneputsforthinfer
tilizercontentoftherefusefromthedairyholdingbarn
andmilkingbarnPutonthegroundbythisdairyman
itamountedto7500inoneyearThisisofeconomic
interestthedollarsoutofhispocketthatIhavebeen
talkingaboutIfyoucanprovetohimwhereheis
goingtogetmoneyorsavemoneyormakemoney
bytheuseofthisfertilizerinthiswaythenyouelimi
natetheproblemofthestagnantholdingpondswhich
becomebreedingplacesformosquitoes

Therealsoareexamplesgivenhereofthreesmaller
dairieseachoneofthemwithmonetaryvalueshown
inthetablesinthisbooklettoprovethepointIfyou
establishtheprooffirstmostfarmerstodayifthey
aresuccessfulorgoingtoremainasafarmervery
longhavetotakealookattheeconomicsideofthis
thingbecausetheyarepracticalpeople

Inthefieldofagricultureitselfweknowsomeof
thefrustrationsthatyouhavebeenupagainstDon
mentionedinhisopeningremarkstheneedtochange
materialsinthecontrolprogramduetoresistance
thiscanbeunderstoodmostreadilybyfarmersThe
questionofsafetyofthematerialsyouuseisasim
portanttofarmersastopeopleincitiesOneofthe
greatestlosseswehavehadinagricultureisfromin
sectsandpestsWehavehadtochangematerialsjust
asyouhaveForexamplewestartedoutintheold
daysaboutfortyyearsagowithlimesulfurThenwe
wenttoDDTwhichyoufirstusedafterthewarBut
wehavegonefromtheretotartaremetictodieldrin
thenwehavegonefromthebaitspraystothephos
phateswehavegonefromfumigationtoparathion
andmethylparathionWehaveusedallofthesetypes
ofmaterialsinourproductionmethodsandallofthese
thingsthathavetobeusedinthemixesthatweuseto
protectourcropsfromtheinsectswhenformerlywe
workedwithverysimplematerialstodayaresome
thingwehavetolivewithWeevenusetheminareas
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suchaswearenowininSouthernCaliforniawhere
therearemanymillionsofpeopleandunderproper
methodstheycanbeusedwithcomparativesafety
Thechangesandtheuseofthesenewermaterials
havecomeaboutthroughthecooperationofpeople
firstintheresearchfieldinthemanufacturingfiield
inthesalesfieldandthenintheuserfieldinagricul
tureThesearethingsyouhavedealtwithyoushould
knowthatthefarmeriswellacquaintedwithyour
probleminthisparticularregard

Whyareweinterestedinthemosquitocontrolpru
gramTobesurefromtheeverydaywelfareofbeing
abletositonthelawnandenjoyaneveningtohavea
barbequeatyouroutsidepitandallofthesethings
Thisisimportanttoruralpeopleaswellbecause
ruralpeoplearelivingtodayinthatmannerwhichin
formertimeswellsaywasrestrictedtourbanpeople
Wearealsointerestedinwhathappenstohumansand
tolivestockMosquitoesareimportantinlivestockI
canrecallhavingvisitedotherareasofthenationI
willgivejustonebadexampleLetustakethedelta
areaofNewOrleansThedeltarunsaboutahundred
milesorsosouthofNewOrleansandisaheavilymos
quitopopulatedareainwhichitwasalmostimpossible
informertimeseventoworktherefortheworkmen
themselvestosaynothingofthehorseswhichwere
formerlyusedTherearemoretractorstodayalthough
therearestillplaceswheretheyhavetousehorses

Thereisthematterofencephalitisinhorseswhich
alsospreadstomanThiscomeshometomebecause
rightoutofaclearskyIhadasonthatwasputinthe
hospitalWhatdidthisdevelopfromAmosquito
carryingencephalitisactuallyputthesoninthehos
pitalforaperiodoftimeHecameoutofitallright
Butthisisofinteresttoruralpeoplejustasitisto
peopleanywhereinthisworldThispointsouttheim
portanceofyourjobWhenthesethingscomehometo
youyourecognizedtheimportanceoftheworkthat
youpeopleareengagedin

OneotherthingthatIwouldliketotalkabouthere
Inthisarearighthereifyouwilldrivearoundamong
someoftheseorangegrovesyouwillseesomedead
treesYouwillseegrovesrightinthisareawherefifty
percentofthetreesonatenortwentyacreblockor
afortyacreblockaredeadWhataretheydeadfrom
Theyaredeadfromavirusdiseaseaviruswhichwas
discoveredbackin1946bytheexperimentstationat
theUniversityofCaliforniaThisvirusisspreadfrom
treetotreebyavectorAmosquitoisabloodanimal
hesafterbloodandisnotavegetarianassuchThe
quickdeclinevirusoforangesisspreadbyavector
thatisavegetarianyetthecontrolprinciplesandthe
materialsthatyouuseagainstmosquitoesandthose
thatweuseagainstourvectorinmanywaystieto
getherHerewearetalkingabouttheinvestmentof
hundredsofthousandsofdollarsinanorangegrove
andthequestionofwhetheryouaregoingtoloseitor
saveitisinvolvedIdontknowwherethebreeding
placesforallthesevectorsareIdontknowallthe
typesofvectorsthatcanpossiblyspreadthisdisease
butwhenyoustarttalkingabouttheprogramon
pearsinwhichtheyinthelasttwoyearshavehada
seriousnewvirusproblemandcherriespeaches
strawberriesetcarenowbeingattackedbyvirus
diseasesandwhenyoustarttalkingaboutthechanges
ofmaterialswhichyouhavemadethesafetyofthe
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populationinvolvedwhereyouusethesematerials
youdohavetheunderstandingofthefarmersinthis
regardThemonetaryfactorscanbeprovenandthere
arewaysandmeansifyouwillstudythemashasbeen
doneintheDeltaMosquitoAbatementDistrictwhere
youcangoouttothefarmerandprovetohimby
factsandfiguresthateconomicallyitisinhisinterest
todothisthingtopreventthespreadofmosquitoes
Itismainlyamatterofpublicinformationeducation
followingaresearchprogramassuringthatyourfacts
andfiguresarecorrectthenyouwillgetthecoopera
tionyouneed

Thankyougentlemen
DrMurrayThankyouverymuchRoy
ThenextspeakerisJackChrismanJackiscurrently

MayorofVisaliaservinghisthirdterminthiscapacity
HehasbeenontheCityCouncilfortenoreleven
yearsHewasatrusteeoftheDeltaMosquitoAbate
mentDistrictforeightyearsIn1960hewaspresident
oftheLeagueofCaliforniaCitiesanorganization
thatincludesallofthecitiesbigandsmallintheState
ofCaliforniaNotonlyhashebeenextremelyinvolved
incityproblemsbutheisalsooneofthebiggest
cattlemeninourcountyalsoageneralfarmerHe
hasprovedhimselftobesoeffectiveinthingsofcom
munityinterestthathewasgivenaveryspecificjob
ofgoingtoWashingtonDCtoassistintheplanning
andbuildingofseveraldamsinourareaforflood
controlpurposesJackwilltalkonTheRelationshipof
MosquitoControltotheCitiesJack

MOSQUTOCONTROLAND
URBANINTERESTS

JACKCHRISMAN
MayorofVisaliaCalifornia

MrChrismanDondistinguishedguestsladiesand
gentlemenAfewhonorsthatDondidntmentionfor
exampleandIthinkitisrathersignificantthatnot
toolongagoIwasmadeanhonorarymemberofthe
CaliforniawhalewatchingsocietyIhadalways
thoughtthatyoucouldjustwatchwhalesbutIunder
standthattherearecertainrightsandprivilegesthat
gowithanorganizationlikethat

Firstpermitmetoexpressmyverysincerefeeling
ofappreciationforhavingbeenextendedtheoppor
tunitytomeetwithyoutodayandtosomedegreepar
ticipatewithyouinyourprogramInthepresenceof
alloftheseexpertsanddistinguishedgueststhatwe
havehereifIappeartobesomewhatnervousIam
remindedofthestoryofthebridegroomwhowas
askedifhewasnervousonhisweddingnightandhe
indicatedthathewasbuthewasawfullygladtobe
thereCertainlyIamveryhappytobehere

MyjobasIunderstanditistotalktoyouAnd
yourjobasIunderstanditistolistenButifyou
finishbeforeIdojustraiseyourhandReviewingthe
subjectmatteroftheveryfineprogramthathasbeen
arrangedforyouduringthisconferenceIcannothelp
butbesomewhatintriguedwiththeideathatIwas
goingtoparticipateinasymposiumMydictionary
definessymposiumasaconvivialfetecharacterized
bythedrinkingofwinemixedwithwaterbyintel
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lectualandenlighteningconversationandbymusic
dancingandotheramusementsAfterthatdefinition
IthinkIamratherinclinedtowanttomakemyre
marksbriefinorderthatwecangetonwiththe
symposium
Ithinkcertainlythatwhenweconsiderthematter

ofmosquitocontrolandurbaninterestsweinvadeof
necessityabroadareaoffactsproblemsandspecula
tionsRoyindicatedthatthescopeisindeedbroadI
amsomewhatremindedofthestoryofthefareastern
potentatewhogavehissononehundredconcubines
onhissonstwentyfirstbirthdayHissonwasheardto
maketheobservationthatitwasnotaquestionofnot
knowingwhattodowiththembutratheraquestion
ofknowingwheretobeginIthinkthatperhapswhen
weconsiderthisoverallprogramthatistheposition
whichallofusareinIthinkthatifwearegoingto
beobjectiveinourthinkingwemustrecognizethat
thoseofyouwhoareactivelyengagedinthefieldof
mosquitocontrolindeeddeservecreditfortheeffec
tivenesswithwhichyouhavedcneandaredoingyour
jobIthinkalsothoughthatwemustbecognizantof
thefactthatacoinhastwosidesGenerallyspeaking
thoughcontrolinmostareashasbeenveryeffective
theoverallproblemwhilereducedstillexists
Icouldgiveyouafewstatisticsandtheywillbe

veryfewbecauseIthinkyouwillagreewithme
thatyoucanusestatisticstosupportalmostanything
andparticularlystatisticiansHereinCaliforniafor
exampleourexpertstellusthatthisdecadepromises
anevengreaterpopulationexpansionthanwewit
nessedduringthepasttenyearsthatbythemiddleof
thisdecadeCaliforniawillbecomethemostpopulous
stateintheunionwithatotalinexcessofnineteen

millionpeopleBytheendofthisdecadewewillhave
approximatelytwentyfivemillionpeopleandby1980
therewillbeupwardsofthirtyfivemillionpeopleI
thinkitisratherinterestingtonotethatmorethan
twothirdsofthepeopleinourstatelivewithincities
whichencompasslessthantwopercentofourtotal
landareaBy1980ifourexpertsarecorrectthere
willbeapproximatelytwentyfivemillionpeopleresid
ingonlessthanfourpercentofthelandandour
othertenmillionwillrequireanevensmallerfraction
ofthetotalIthinkthatthisvastconcentrationofpeo
pleinsosmallanareaisaforcefulreminderofthetre
mendousproblemsofurbangrowththatarefacingus
Certainlyiftheeffectivenessofourmosquitocontrol
doesnotattheveryleastkeeppacewithourpopula
tiongrowththenwewillnothavedonethefulljob
forwhichyouladiesandgentlemenhavebeen
trainedbyyoureducationandexperiencetodoand
yourproblemsinsteadofdiminishingwillinreality
grow

HowthencanwebestdealwiththisproblemIt
occurstomethatwecanactuallyreduceourap
proachestotheultimatesolutionwewishtoachieveto
threeinnumber1Wecanadoptasocalledlaissez
faireprogramdonothingcertainlyIwouldnotinsult
yourintelligencebyelaboratinguponthismethod
2Wecanapproachthisproblemthroughapurely
legalpointofviewyouknowthelawisonyourside
andyouregoingtoshoveitdowntheirthroatwhether
theylikeitornotButIamsurethatyouwouldagree
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withmethatevenaCallicakoraJukescouldseethe
follyofthistypeofanapproach3Orwecanunder
takethecooperativeapproachandcertainlyifweare
theleastbitintelligenttheleastbitobjectiveinour
thinkingwewillrecognizethefullvalueofcoopera
tiveundertakingDuringtheeightyearsthatIwas
privilegedtoserveontheBoardofTrusteesofthe
DeltaMosquitoAbatementDistrictIwatchedwitha
greatdealofinterestandnosmallamountofprideas
ourprogramofmosquitoabatementwasundertaken
andprojectedbyprofessionallyqualifiedandcompe
tentadministratorsandtechniciansbydedicatedstaff
workersaidedandabettedbyaboardoftrusteesthat
hadtheinterestIthinktheknowledgeandsincerityof
purposetodevelopapolicysufficientlyflexiblein
naturehasenabledourtrainedpersonneltoachieve
theirofficialfunctioninahighlysuccessfulandeffec
tivemanner

Iwatchedwithconsuminginterestasfirstboth
thoseinoururbanaswellasinourruralareasappre
hensivelyandwithacertainamountofurgingex
ploredtheareaofcooperativeundertakingmuchas
onewouldtestthewaterinaswimmingpoolfirstby
stickinghistoeinandthenhisfootandthenfinally
findingthatthetemperaturewasnottoopainfulhe
immersedhiswholebodyCooperationislikethat1
dontthinkitcantoooftenbeachievedinonebig
supremeeffortbutinsmalldosesitcanbecomea
vitallivingtoolthroughwhicheffectiveachievement
canberealizedThroughcooperativeeffortIhave
watchedmanyproblemswhichattheoutsetappeared
almostinsurmountablebutIwatchedthoseproblems
surmountthemselvesalmosteffortlesslyAndthrough
cooperativeeffortIhaveseenmanysocalledprob
lemsthatmighthaveballoonedthemselvesalloutof
proportionbecometroublesomelittleincidentsthat
weresuccessfullyhandledinaroutinemanner
ThroughcooperationandcooperativeeffortIhave
watchedasIamsureyouhavewithinyourowndis
trictthebirthanddevelopmenttoaveryhighplane
ofurbanruralrelationsthathasmadeforeffective

mosquitocontrolandameasurablyeasierandmuch
moreeffectivereality

1feelcertainthatyouwouldagreewithmewhen
Isaythatthecaseforcooperativeundertakinghas
beenverywellestablishedandcertainlythroughout
thisentirefabricofaccomplishmentoneveryimpor
tantoneverysignificantthreadhasbeenutilized
timeaftertimetocompletethefinalwovenproduct
educationEducationinnotnecessarilyanacademic
sensealonebuteducationinapracticalsenseaswell
AndhereagainIthinkthecoinhastwosidesThe
educationalprocesshastobejustaseffectiveforthe
workerinmosquitocontrolasforthecitizenwhopays
thebillandgainsthebenefitEachcertainlymust
understandthewishesattitudestheresentmentsand
theproblemsoftheotherifthedesiredresultsare
goingtobeobtainedPatiencecourtesyconsideration
understandingareallvitallyimportantwatchwords
intheeducationalprocessLetmesaywithallthe
sincerityofwhichIamcapablethatinsomequarters
youwillhearthecrythateducationisexpensiveCer
tainlyeducationisexpensivebutignoranceiseven
moreexpensiveButIwouldhopethatyouwould

agreewithmethatignoranceinactionisafrightful
thingtobehold

Thankyou
DrMurrayThankyouverymuchJackThishas

beenextremelyinterestingtome
WehavegonefromthecountrytothecityNow

fortheinterestofbothcountryandcitywehavea
phaseofourprogramthatplaysaveryimportantpart
conservationtheconservingofnaturalresourcesfor
everybodyThereisaquestionwhetherthereisor
notarealconflictofinterestbetweenoramongdiffer
entgroupsCertainlywhereyouhavetheuseofwater
youmayhassuchconflictsConsideringwhathas
beensaiduptonowcooperationeducationandunder
standingthisiswhatweneedtogetinafieldsuch
asthisWeinmosquitocontroldontwantwaterbut
thosewholiketoshootducksorgofishingwantwater
Thereisaquestionofhowwecanpoolourknowledge
ourresourcestoachievesomethingthatwillfitall
desires

DrPaulSpringerChiefoftheSectionofWetland
EcologyattheUSFishandWildlifeServiceCenter
LaurelMaryland

MrChairmanladiesandgentlemenIappreciate
thisopportunitytospeaktoyouonthesubjectof
mosquitocontrolinrelationtoconservationAlso
IamlookingforwardtothetripthatIwilltakeafter
thismeetinginwhichIalongwithotherswillview
someoftheareasintheStateofCaliforniaonwhich

therearemosquitowildlifeproblemsBeforeproceed
ingwithmyassignedtopicIshouldliketomodify
oneofyourremarksMrChairmanIhopethatwhen
IfinishmytalkIshallhaveshownthatwecanhave
waterforwildlifeandstillaccomplishgoodmosquito
control

Whenaskedtospeakonthesubjectoftherelation
shipofmosquitocontroltoconservationIassumed
thatthismeantwildlifeconservationIwillrestrict
mytopicprimarilytothatbecauseitistheonlyfield
ofconservationinwhichIfeelatallwellinformed
Thetermconservationmeansdifferentthingsto
differentpeopleIliketothinkofitasthepreservation
andwiseuseofourresourcesThisdoesntmean

thelockingupofourresourcesbutrathertheiractive
maintenanceandeventheirpromotioninthefaceof
competinglanduse

RELATIONSHIPOFMOSQUITOCONTROL
TOCONSERVATION
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PAULFSPRINGER

ChiefSectionofWetlandEcology
USFishandWildlifeService

PatuxentWildlifeResearchCenter
LaurelMaryland

Therearefewpeoplewhowoulddenythatasfar
asmanisconcernedmosquitoesarepestsMosquitoes
havefewrecognizablevirtuesorvaluesandcertainly
fewsupportersunlessitbethetaxonomistsorthe
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insectmorphologistsorphysiologistsInasensethen
wecanlikenmosquitocontroltomotherhoodIbelieve
thatpracticallyeveryoneisinfavorofbothIn
motherhoodtheidealisthatthemotherbearachild
withoutdefectsandatthesametimeremainhealthy
Inmosquitocontroltheidealistoobtaineffective
controlwithnoundesirablesideeffectsTotheextent
thatwecanachievethisgoalthereshouldbeno
complaint

Nowletuslookintotheprosandconsofmosquito
controlinrelationtoconservationFirstletusconsider
thissubjectfromthepointofviewofelimination
ofmosquitoeswithoutregardtothemethodsused
andanysideeffectstheymayhave

Itmightbearguedthatmosquitocontrolisbeneficial
towildlifesinceiteliminatesvectorsofwildlife
diseasesThereareanumberofwildlifediseasesand

parasitesthataretransmittedbymosquitoesfor
examplebirdmalariabirdpoxencephalitisand
heartwormWeknowalmostnothinghoweverof
thebenefitofwildlifefromthecontrolofthese

diseasesandparasitesWedoknowthatanimalsof
manyspeciesareinuredtoafflictionsbytheseorga
nismsandseemtosurvivedespitetheirattacksEven
ifthediseaseorparasiteisalimitingfactorthere
maybecompensatingmechanismsForexamplecon
trolofonelimitingfactorcanresultinanotherone
exertingacorrespondinglygreaterinfluenceThere
isthepossibilityalsothateliminationofthefirst
limitingfactorcouldcausemembersofaparticular
speciesofwildlifetoattainahigherpopulationlevel
Ifthespeciesisdesirablethiswouldbeabenefit

Weknowverylittleabouttheharassmentofwild
lifebybitingmosquitoesThereissomeevidence
probablyassociatedmorewithbitingfliesthanwith
mosquitoesthatanimalsdisturbedbybitingmay
movetolessinfestedareasThereisnoquestion
thoughthatmosquitobitingisacauseforagitation
amonghumansThishasarelationshiptowildlife
sinceitisdifficultforonetoenjoywildlifeifheis
constantlyswattingmosquitoes

Anothertheoreticalbenefitofmosquitocontrolto
wildlifecouldbeareductioninsecondaryinfection
resultingfrommechanicalbreaksintheskincaused
bymosquitobitesWedoknowthatmostbirdsand
mammalshaveamoreprotectiveexternalcovering
thandohumansandthattheyalsomaybeable
toresistinfectionbetterthanhumansHencethe
benefitofmosquitocontrolhereatleastasfaras
ourpresentknowledgeisconcernedwouldseemto
beminor

Apossibledisadvantageofeliminatingmosquitoes
isthattheirreductionmightaffectfishbirdsand
otherwildlifethatfeeduponthemAlthoughelimina
tionofmosquitoescouldchangesomefoodchain
relationshipsthereisnoevidencethattheseinsects
areanessentialiteminthedietofanyanimal

Nowletusexaminetheprosandconsofthe
principalmethodsusedtoachievecontrolofmos
quitoesFirstletusconsiderenvironmentalcontrol
throughopenditchinganddrainageThecritical
factorhereisthedegreetowhichthewatertable
isloweredIfthisisnottoogreattheremaynot
beanyharmtowildlifeandthismethodactually
maybenefitwildlifebyprovidingbetterinterspersion
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ofsurfacewaterwithinamarshSufficientlowering
ofthewatertablehoweverdestroysthewetland
andchangesittoadrierenvironmentThenthe
wildlifethatutilizesthishabitatisreducedoris
eliminatedwithinthearea

Earthenorhydraulicfillingifitiscarriedout
effectivelyiscompletelydestructivetowetlandwild
lifeInadditionitmaycreatenewproblemsIn
manyareasphragmites sometimescalledreedcane
foxtailgrassorfeathergrassinvadesfilledareas
Standsofthisplantareveryattractiveasroostsfor
blackbirdswhichareoneofourlessdesirablegroups
ofwildlife

Impoundingformosquitocontrolordinarilyprovides
favorablehabitatforfishshellfishwaterfowland
otheraquaticwildlifeAlsotheerectionofdikes
providesbetteropportunitiesforpeopletoobserve
wildlifeLikeanyothermethodofcontrolhowever
impoundingcanaffectcertainspeciesofwildlife
detrimentallyForexamplewestilldontknowwhat
floodingdoestocertainspeciesoffishThedikes
mayinterferewiththeirmovementsinthemarsh
orchangehabitatconditionsAlsofloodingmaydrown
outthehabitatofcertainsongbirds

Amongbiologicalcontrolstheuseoffishisgen
erallyconsideredtobeasafeprocedureThesefish
alsoprovidefoodforotherkindsofwildlifeOther
typesofbiologicalcontrolincludetheuseofdiseases
andparasitesofmosquitoesAbiologicalcontrol
methodthathasbeenstudiedinCaliforniaisthe
useofbluegreenalgaeThepresenceoftheseplants
inpondsricefieldsandotherwaterareasmayprovide
asuitableconditionforfishandotheraquaticlife
Itshouldberecognizedhoweverthatsomeofthe
samespeciesofalgaethatrestricttheproductionof
mosquitoesaretoxictowarmbloodedanimals

Chemicalcontrolordinarilyhasnobeneficialeffect
onwildlifeThereareexceptionshoweverForex
amplebarnacleswhicharecrustaceansarevery
susceptibletoDDTApplicationofthischemical
controlsbarnaclesbuthasalessereffectornoeffect
onoysterswithwhichthebarnaclescompeteThus
destructionofthebarnaclesresultsingreaterproduc
tionofoystersWemustrecognizehoweverthat
chemicalsarepoisonandwemustbecarefulthat
theydonotkillsensitivefishandotheraquaticwildlife

Whatthenistheoveralleffectofpresentmosquito
controlprogramsonwildlifeTotheextentthatthese
programsresultincontrolofmosquitoesbutnot
wildlifeanditsfoodordonotdestroywildlifehabitat
theycanbeconsideredgoodInsomemosquitocontrol
programsharmtowildlifecanbetoleratedifitis
nottoogreatTheamountofdamagethatcanbe
sustainedisdifficulttodetermine Generallythis
questionisresolvedbyspeakingofdevelopingthe
thebestprogramasmeasuredbytheoverallpublic
goodItfollowsthenthatawellbalancedprogram
canbeachievedbygivingproperconsiderationto
thevariouseffectsInthisregardweshouldnever
overlookminorityinterestssinceoneofthebasic
tenetsuponwhichourcountryisfoundedisthat
wealwaystrytoconsidertheothermansviewpoint

Weshouldberealistictooandrecognizethat
almostallcontrolprogramswillhavesomeundesirable
aspectsTheproblemthenistogiveproperemphasis
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totheuseofproceduresthatareeffectiveandat
thesametimeassafeaspossibleGenerallyprograms
thatstressbiologicalcontrolorcompatiblemethods
ofenvironmentalcontrolarethemostacceptable
towildlifeworkersThisagreeswiththebasicprin
cipleofgoodmosquitocontrolmanipulationofthe
environmentsothatmosquitoesarenotproduced
orsothatiftheyareproducedtheydonotreach
theflyingstageThisissometimescalledsource
reductionBesidesimpoundmentothertypesofen
vironmentalcontrolthatcanbebeneficialtoaquatic
wildlifearecontrolledditchinganddewateringfol
lowedbyfloodingduringthefallwinterandspring

Somechemicalscanbeusedtocontrolmosquitoes
withcomparativesafetytowildlifeifrecommendations
arefollowedcloselyOthermaterialsaremoretoxic
andthereislittleornomarginofsafetyintheiruse
Totheextentthatchemicalsdonotharmwildlife
toasignificantdegreetheirusecanbeconsidered
compatiblewithwildlifeprogramsThereisanin
creasinglyprevalentviewamongmosquitocontrol
workersthattoxicmaterialsshouldberestrictedfor
emergencyorhighlevelcontrolorasasupplement
toenvironmentalorbiologicalcontrolThestudies
ofLlewellynMullaandothersinCaliforniahave
shownthatitispossibletointegratetheuseof
chemicalswithothertypesofmosquitocontrol

Althoughtheforegoingdiscussionanalysishasbeen
verygeneralitshowsthatthereisaconsiderable
areaofagreementbetweenmosquitocontroland
wildlifeconservationInthefutureweshouldexpand
thismiddlegroundratherthanemphasizethediffer
encesThismeansthatweshouldjoinranksand
workactivelytogetheronprogramstodevelopbetter
andsafermethodsofmosquitocontrolWecando
thisby1learningmoreaboutthebiologyofmos
quitoesandtheweaklinksintheirlifehistoryand
2appraisingtotheextentneededtheeffectsof
controlmeasuresonthewholeenvironmentincluding
theeffectsonfishandwildlife

DrMurrayThankyouDrSpringerIguessthat
fitsrightinwiththepatternwehavebeendiscussing
sofarTherewasratherapeculiarthingIwasback
inOhioacoupleofmonthsagotoseemyparentsMy
fatherisratheroldbutpeculiarlyhehasfarmore
haironhisheadthanINowpeculiarlywehavetwo
JohnMulrennanshereandonehasmorehaironhis
headthantheotherandtheyoungeronehastheleast

Buttogetbacktothissubjectofmosquitocontrol
andthepublicwehavetwomajorstatesintheunion
whichspecializetoaconsiderableextentinrecreation
Thereisalotmoreinthesestatesthanthatofcourse
forCaliforniaandFloridatendtoviewitheachother
inmanywaysAsformosquitocontrolIhaveseen
moreofthesituationinFloridaIknowwhatcanbe
involvedifthepubliccomestoanareasuchasoccurs
therewherepeopleintendtomovetothearealivein
thecommunitygetoutonthebeachesbutthenrun
intoaseveremosquitoproblemIthinkMrMulrennan
canexplainthereactionofthosepeopleandthephilos
ophyofthemosquitocontrolprograminthatareaas
theyattempttosolvetheproblemsofthepeopleMr
Mulrennan
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RELATiONSHIPOFMOSQUITOCONTROL
TORECREATION

JOHNAMULRENNANDirectorofEntomology
FloridaStateBoardofHealthJacksonville

MembersoftheAssociationIamatalosstoknow
exactlywhyIwaschosentodiscussthisparticular
subjectsincethiswillbethefirsttimeIhavehada
vacationandvisitedanyrecreationalareastospeakof
inabouttwentyyearsIwouldimaginethatthereason
foritisthefactthatasthechairmanhasstatedI
haveabaldheadedsonouthereandIamplanning
tovisitwithhimforacoupleofweeksItisunfortun
atethatheisbaldheadedbutmaybeitisgoodin
somerespectsIhavealwaysheardthatitisapoor
bullthatcannotmarkhiscalfButIhavealsoheard

thatabaldheadedmanisthemostvirilesomaybe
webothhavesomethingtolookforwardto
Iwilltrytodiscusssomethingaboutthecrownjewel

oftheNorthAmericancontinentwhichasyouprob
ablyknowtheentireStateofFloridaisonebig
recreationareaespeciallyaroundthecoastalareaof
theState

Therearetwothingswhicharenotcompatibleone
isrecreationandtheotherisobnoxiousarthropods
Todevelopandmaintainrecreationalfacilitiesunder
obnoxiousconditionsitismandatorythatbitingand
otherpestiferousanimalsbesuppressedtoanaccept
ablelevelTherecanneverbedevelopedasatisfactory
environmentforcomfortandrelaxationwithitsmany
supportingfacilitiesuntilthereisinoperationasuc
cessfulmosquitoabatementprogramexpertlystaffed
andefficientlyadministered

TheStateofFloridaintheearlydaysofherdevel
opmentexperiencedthebitterwiththesweetThe
devastatinghavocthatwasbroughtbyarthropod
bornediseasesandpersecutioninflictedbythebite
ofthemosquitoesmadedevelopmentalmostimpos
sibleAsrecentlyas1845whentheStatewasbeing
consideredforstatehoodbytheNationalCongress
JohnRandolphofVirginiaroseandstatedthatFlor
idawouldneveramounttoanythingthatitwasa
landofquagmiresswampsalligatorsandmosqui
toesItisabsolutelytruethatpeoplearenotgoing
intoanareawheretheyaregoingtobeannoyedby
housefliesbittenbymosquitoesorbeplaguedbyblind
mosquitoesmidgesandotherpestiferousanimals

IntheStateofFloridaImightsaythatwhenIgot
intothisworkwehadfourorganizedmosquitocontrol
districtsintheStateIn1949theStateinorderto
expandanddeveloptherecreationalfacilitiesand
bringandkeepmoretouristsforalongerperiodof
timegotintotheprogramwithStateAidandtoday
outofsixtysevencountiesinFloridawehavefifty
countiesthatcarryonactivemosquitocontrolpro
grams

IncomingacrosstheUnitedStatesfromtheAtlantic
CoasttothePacificCoastIhaveenjoyedthetripfor
thesimplereasonthattimewastakenofftovisitsome
oftherealrecreationalandshowplacesofthiscountry
andIhopetoseemorebeforeIleavethisStateToday
thepeopleofthisnationneedandareseekingrecrea
tionIthinkthatweallrealizeandknowthatthemedi
calprofessionhasstatedthatmorepeoplearedying
fromlackofrecreationandlackofexercisethanfrom

anyothercauseIthinkitbehoovesthisorganization
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todoeverythingintheirpowertobringaboutbetter
andmorecomfortablerecreationforthegoodofthe
citizensofthiscountrywhichmeansifwearetoac
complishthisitwillmeanworkingwithallofthe
differentinterestedgroupsandcoordinatingour
efforts

InFloridaIamnotonlyinchargeofallthemosquito
controlworkintheStatebutalsoasDirectorofthe
BureauofEntomologyIhavetheresponsibilityfor
theenforcementoftheStructuralPestControlAct
andtheenforcementoftheuseofhighlytoxicpesti
cidesinresidentialareasWehaveaCouncilwhich
ismadeupofpeoplefromagricultureandrelated
fieldswithwhomweareendeavoringtoworkout
regulationstoprotectthepublicHavingbeenbrought
uponafarmandhavingcomefromoneoftheoldest
citrusgrowingfamiliesinFloridaIamcognizantof
theirmanyproblemsIalsounderstandtheproblems
ofthecattlemenInFloridaweareworkingwiththese
groupsItmeansthatallmosquitocontrolworkers
mustworkwiththesevariousgroupssinceallofthese
activitiesareinterrelated

Wehavefoundthatinsomeofourcattleproducing
areaswheretremendousacreagewasputintoperma
nentimprovedpasturesthatintheclearingofthe
pasturesbythebulldozingofthestumpsthatterrific
mosquitobreedingareaswerecreatedinthestump
holesThespecificspeciesofmosquitohasbeenknown
tokilloverthreehundredcowsinonenightOurRe
searchCenterwasabletoworkwiththecattlemen

anddemonstratetothemhowtopreparethepastures
beforetheplantingoftheimprovedpastures

Wealsohavemosquitoproblemsinthecitrusgroves
insomeareasespeciallyalongthecoastalareaswhere
citrusgrovesareplantedinareasofhighwatertables

ThereforeIsaytothisgroupthattheonething
thatwemustalllearntodoistolivetogetherand
worktogetherInmanyareasofFloridathepopula
tionisgrowingoutintotheagriculturalareasandwe
willhavetothinkaboutmoreandbetterplanning
especiallyincertaintypesofagriculturebecausethese
peoplehavegottoliveandprogresstoproducethe
foodneededIthasbeenestimatedbysomeofthebest
authoritiesinthiscountrythatbytheyear2000ifwe
arenotabletobringmorelandintoproductioninthis
countrywemaybeinthesamepositioninthiscountry
thatmanyofthefareasterncountriesareinatthis
time

SoinconclusionIwouldsaythatweallhavea
bigjobtodoinworkingwiththemanydifferent
groupsaswellasthemunicipalitiesinbringingabout
betterarthropodcontrolCarefulplanningisinorder
tominimizecreatingproblemswhicharenowbeing
createdthroughpollutionItallmeansclosercoopera
tionwithagriculturewildlifeandotheragenciesif
theseaimsaretobeaccomplishedTherearemany
thingstobeseenandpreservedinnatureandIthink
weneedtoworkandplanmorecarefullyinthepreser
vationofnatureshandiworkandcreaturesthanhas
beendemonstratedbymanyofusinthepastWehave
bigproblemswithtoxicpesticidesandwemustbe
morecarefulintheirusealthoughwemustbealways
mindfulofagriculturesneedforthesepesticidessince
theyareneededinordertoproducethefoodandfiber
thatthiscountryisgoingtoneedinthefuture
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DrMurrayThankyouverymuchJohnArethere
anyquestionsordiscussionfromtheaudience

MrSteinerIdonthaveaquestionbutIwould
liketomakeacommentifImaytoenlightensomeof
theaudienceIagreewithMrMulrennaninthatsome
ofthefinestgrapefruitcitrusfruitcomefromFlorida
IhaveeatenagooddealofitButIwouldliketoalso
saythistoMrMcLainasanexplanationIhavebeen
aresidenthereandarealestatebrokerforsixteen

yearsIfyoulookoutsideandseetheselittlefruittrees
heretheseorangegrovestheyareandthiswhole
areawasalowtypeoforangegroveareacalleda
juiceorangeNowimmediatelybeforetheDisneyland
Corporationpurchasedthislandherethatweareon
thisacreagewassellingforeighttotwelvehundred
dollarsperacreincludinghousesbarnsetcTheyear
afterwardsitwassellingfromtwentythousanddollars
uptothepresentcostoffortythousanddollarsper
acreSowehaveorangegrovesinOrangeCounty
thatarebeautifulwellkeptsprayedandsoforth
Eventhesewereoncenicecleangrovesbutthereason
youfindthesegrovesintheimmediateareafromfifty
tosixtypercentdeadisthattheywereboughtupby
speculatorsfordepreciationandtheydontbotherto
doanythingwiththemBecauseasIsaidthecheapest
orangegroveyoucanbuyanywhereinOrangeCounty
isprobablyaroundtwelvethousandandinthisarea
uptofortythousanddollarsanacreThatiswhythey
aredyingout

MrMulrennanMystatementwasjustmadeinfun
IdroveupVictoriaDrivetheotherdayandIwillsay
thisthereisnoquestionbutthatsomeoftheprettiest
orangegrovesIhaveeverseenareinthatsection

DrMurrayWearerunningalittlebitshortoftime
andJackChrismanhastocatchanairplaneinalittle
overanhoursoarethereanyotherquestionsDis
cussion

Icertainlywanttothankthepanelistshereforpar
ticipatingfortakingtheirtimedevelopingthissub
jectTherecertainlywasstrongunanimityofdiscus
sionhereveryintriguingtomeCommanderHirst
hadsentmeapoemsinceheisquiteapoettosum
marizethisdiscussionIhavejusttimetoreadit

RelationshipofMosquitoControltoPublicWell
being

Malariastrikestheyoungandold
Wheremosquitoesareprolific

Andencephalitiscanbefound
FromPacifictoPacific

Wevelost40headofcattle
From2000intheherd

Yellowfevertook400from1000
Soweheard

Oncedenguehit6000folks
Just97dead

Thisispartofwhatwepaid
Sowecouldgetahead

AFloridadoctorpleadsaloud
MosquitoControlissilly

Sincemyhouseisairconditioned
IdontneedDDT



AMERICANMOSQUITOCONTROLASSOCIATION18THANNUALMEETING

Idontagreewithhimabit
Buthemustberetired

WhenIcantplayaroundatnight
Illhavetogetrewired

NowIcantquiteunderstand
Amanwhounderrates

ThisgloriousNorthAmerica
WecallUnitedStates

Wehaveaconstitutionhere
Ourfreedomsguaranteed

Onlyifwedoourpart
Whenevertheresaneed

Mygrandfatherlefthiscountry
Wherehehadlivedinfear

AndwhenIaskedhimWhy Hesaid
Causeitcanthappenhere

HesaidIfanythinggoeswrong
Wepeoplehavetheright

Thatwhenmosquitoesbotherus
Wewontstayhomeatnight

WeformaMosquitoDistrict
Leteveryonebelong

Weeradicatethoseflyingfleas
Beforetheydouswrong

Wellmakethatpublicservanteat
Hiswordsofrecentdate

Ourproblemsarequitesimplebut
Wedotoolittletoolate

Firstthingsfirstindistribution
Thereisnoknownsubstitution

ForPreventionThatisamust

TosavethePeaceatanycost
Mosquitoesdontmakeresolutions

Theyplantheirbloodyrevolutions
Tohappenalmostanydate

Sincesomeofthemwillworkquitelate
Andearlytoowherefolkshavehated

Toreleasefundstheyveappropriated
EachnightbeforeIgotosleep

Iprayforallofthosewhokeep
Theworldfreeindemocracy

Andopposingstrongautocracy
Ipraythatinourstrategy

Therellbenofalseeconomy
Andwiselywellincludetheline

ThatstatesAstitchintimesavesnine
Thenallourbudgeteerswillnote

Withpridethecomptrollerwhowrote
OurMosquitoControlmuststay

Sooureconomywillpay

PreparedforPresentation
JointMeetingsAMCACMCA

AnaheimCalifornia
1February1961

JOHNMHIRST
CDRMSCUSN

RECESS

ORGANIZEDMOSQUITOCONTROLIN
MINNESOTA
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AWBuzICKYDirector

MetropolitanMosquitoControlDistrict
StPaulMinnesota

ThankyouDrBickleyLadiesandgentlemenAt
thetimeofthelastjointmeetingoftheAMCAand
CMCAhereinLosAngelesabout1955IbelieveI
hadthepleasureofspeakingtoyoubrieflyonthe
possibilitiesforestablishingorganizedmosquitocon
trolintheStateofMinnesotaSincethattimeaDis
tricttheonewhichIrepresentnowhasbeenorgan
izedintheStateWhenIspoketoDickPetersabout
thecontentofthispresentationhesuggestedthatit
wouldbeofsomeinteresttoseehowourDistrictwas

establishedhowwearegettingalongandhowour
experiencesduringthepasttwoyearsmighthelp
otherneworpotentialmosquitocontroldistrictsin
theuppermidwestareaIampreparedtogiveyou
someinformationthatmightbeusefulfromthatstand
point

FororientationpurposestheStateofMinnesotais
dividedintothreemajorplantandassociatedanimal
communitiesThewesternthirdoftheStatewastypi
callylonggrassgreatplainsrollingprairieThenorth
eastthirdoftheStatewasandstilllargelyisconifer
ousforestandthesoutheastonethirdislargelyelm
oakmaplehardwoodforestatleastoriginallyThe
precipitationintheStaterangesfromapproximately
thirtyinchesinthesoutheasttoabouteighteeninches
intheextremenorthwestThisoccursmainlyasrain
stormsofvaryingintensityduringthemonthsofMay
throughSeptember

MorespecificallyourMetropolitanMosquitoCon
trolDistrictoccupiessixcountiesinthesoutheast
sectoroftheStateattheconfluenceofthreemajor
riverstheMississippiRivertheStCroixRiverand
theMinnesotaRiverVirtuallytheentireStatewas
glaciatedatonetimeandthesixcountieslieina
terminalmoraineareawhichisgenerallycharacterized
byarollingterrainandliterallythousandsofpotholes

depressioninthetillwhichweredroppedbythe
glaciersDrainageisratherpoorlydevelopedandone
oftheriverstheMinnesotahasveryextensivesemi
swampyfloodplainswhicharesubjecttoperiodic
inundation

TheDistrictencompassessixcountiesandtakesin
twentyeighthundredandfiftysquaremilesinthe
MinneapolisStPaulareaOneofthevitalprerequi
sitestotheestablishmentofanydistrictorsuccessful
mosquitocontroleffortofcourseisthemappingof
allknownmosquitobreedingsitesThisourDistrict
hasbeendoingforthreeyearsutilizingfirstaerial
photographstopographicmapsandveryintensive
onthegroundsurveysAlthoughwehavebeenen
gagedinthisworkintensivelyforthreeyearsthere
arestillmanymosquitobreedingsiteswhichatthe
presenttimearestillnotonourmapsWehavere
cordedfromthissurveyover39000separateanddis
tinctsitescomprising290000acreswithanaverage
ofapproximately76acresperbreedingsitesThe
averagenumberofsitespersquaremileintheDistrict
isfourteenwithseveraltownshipsaveragingover
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thirtysitespersquaremileWehaveverymanysec
tionswheretheentiresectionisonelargemosquito
breedingsite

Thisdensityofmosquitobreedingsitesisnotun
usualinfactitisrathertypicalofwhatwefindover
alargeportionoftheeasternhalfoftheStateMinne
sotaisknownastheLandofTenThousandLakes
andthatcertainlyistrueAndifthatstatementistrue
therearetensandtensofthousandsofsmallswamps
andotherlowareaswhichimpoundwaterduringa
heavyrainfallInovertwothirdsofthese39000sites
wehaveactuallyfoundAedeslarvaeoreggspresent
ApproximatelyonefourthoftheknownAedessites
areinpasturesandaboutoneeighthofthesitesin
wildlifesensitiveareasThiscreatesproblemsfromthe
controlstandpointbecausewehavetotakeofcourse
intensiveeffortstoavoidanyinjurytofishortowild
lifeandwecanthaveanycontaminationbyanytype
ofinsecticideonourpastures

Inthethreeyearswehavecollectedapproximately
thirtythousandsixhundredsamplesofsoilfromsus
pectedAedesovipositionsitesandthesewereproc
essedintheDistrictseggseparatormachineWe
foundthatsixtyfivepercentofthesethirtythousand
oddsampleswerepositiveforeitherAedeseggsoregg
shellsWefoundthismachinetobeaninvaluabletool
indistinguishingbetweenapotentialmosquitobreed
ingsiteandanactualbreedingsitebyfindingeggs
presentAtfirstweusedthistechniqueonaqualita
tivebasisWetooksamplesfromsuspectedsitesand
ranthemthroughoureggseparatormachinejustto
determinewhethereggsorshellwerepresentornot
During1960weusedthistechniquetocountthe
actualnumberofeggsfoundinsitesthroughoutthe
sixcountiesofourDistrictWewillfollowthisyear
afteryeartodeterminehowmuchwearereducing
thepotentialsofourAedesmosquitoesWefoundthat
wehavebeenabletoprocessonehundredsamples
utilizingafivemancrewinaneighthourday

AsforourmosquitoesinMinnesotatherehavebeen
variousresearchworkerswhohavedoneworkonthe
mosquitofaunaoftheStateThefirstdefinitivework
onthemosquitoesofMinnesotawasaUniversityof
MinnesotaTechnicalBulletinpublishedin1937by
DrWilliamOwenMorerecentlyDrARalphBarr
whopresentlyisinCaliforniapublishedaverycom
prehensivebulletinonthemosquitoesofMinnesotain
1958Additionalbutlesscomprehensivecontributions
totheknowledgeofMinnesotamosquitofaunahave
beenmadebyRileyandChalgrenPetersDaggyand
Rueger

ForthepastthreeyearstheMetropolitanMosquito
ControlDistricthasbeenmakingveryextensivelight
traplarvalandbitecollectionswithinandadjacent
totheDistrictOfthefortynineknownspeciesof
mosquitoesfoundintheStatethirtyeighthavebeen
recoveredintheDistrictWehavealsorecoveredand
addedtwospeciestotheknownmosquitoesofthis
StatefromourDistrict

In1960862ofallthefemalemosquitoescaughtin
ourlighttrapswereAedesvexansandin1959the
comparablefigurewas843forthisspeciesSecond
inimportancewasAedestrivittatusrepresenting56
ofthefemalemosquitoescaughtinlighttrapsin1960
215in1959Inhumanbitecollectionstakenatdusk
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vexansaccountedforfrom7080ofallthemosquitoes
caughtduringthepasttwoyearsandAedestrivittatus
wassecondwith1113ofallthemosquitoescaught

Presently13speciesofAedes5speciesofAnoph
eles5ofCulex3ofCulisetaandoneeachofMan
soniaandUranotaenianormallyareverysmallcom
ponentsofthehumanbitingmosquitopopulation
Aedesspeciesparticularlyvexansarethedominant
humanbitersthroughoutourDistrictandthroughout
theStateofMinesotaWeconsideritessentialinour

Districttomaintainanentomologicallaboratory
whereadultsandlarvaecanbeaccuratelyandrapidly
identifiedandspeciesandpopulationtrendrecog
nizedinordertodeterminethatcontrolfundsare

expendedagainsttheprimaryhumanbitersForex
ampleonourlargebreedingsitesthatrequireairplane
treatmentandconsiderableexpenditureoffundsa
sampleofthelarvaewhicharepresentinthewater
istakenandrunthroughourlaboratorytodetermine
infactwhethertheyareAedeslarvaeIftheyare
Aedeslarvaethesiteissetupforappropriateinsec
ticidalapplicationIftheyarenotAedeslarvaethe
treatmentisnotmadePerhapsinthefutureaswe
progressandhavemoresuccessincontrolofourAedes
wewillfollowthehistoryofmanyothercontroldis
trictsintheUnitedStateswherevariousspeciesof
CulexhaveassumedmoreimportanceastheDistrict
getolderPresentlywedonothaveenoughmoney
andCulexarenotimportantenoughtojustifyexpendi
tureoffundstocontrolthem

ThemajorpartoftheDistrictscontrolprogram
consistsoftheapplicationofDDTorfueloillarvicide
tositeswhereAedeslarvaearepresentImentioned
thataircraftapplicationsaremadeonlyonsiteswhere
AedeslarvaearefoundAlloftheknownAedessites

intheDistrictexcludingpasturesandwildlifesensi
tiveareasareprehatchtreatedwithDDTdustor
granulesinMarchandAprilWehaveadulticided
16500acresapproximatelyofpublicrecreationareas
withDDTmalathionmixtureinourDistrictsmist

blowersDuring1960wetreated267000acresof
confirmedmosquitobreedingsitesThisfigurein1959
was237000acresofconfirmedsitesWenormallyuse
onehelicopterandfromtwotofourfixedwingaircraft
tomakeouraerialapplicationsTheseaircraftare
notownedbytheDistrictbutareleasedfollowinga
bidprocedureWerequirethataveryadequate
amountofinsuranceismadeavailablewerequirea
performancebondandthesuccessfulbidderhasto
agreetoprovideuswiththoseaircraftandusonlyso
thatwehavehimatourcallwheneverhisservicesare
requiredWewillprobablytreatabout180000acres
fromtheairthiscomingseasonanditisprofitable
enoughforthecontractortomakehisaircraftavail
abletousexclusively

During1959ourbasicfieldcrewconsistedoftwo
meninavehicleandontheaverageeachcrewwas
abletoinspectandtreatifnecessarythatisiflarvae
werepresenttwentysixsitespercrewperdayDur
ing1960ourcrewsizewascuttoanaverageofone
andahalfmenpercrewandtheseasonalaveragewas
twentythreesitesinspectedandtreatedwhereneces
sarypercrewperdayAlthoughthisshowsadecline
ofthreesitespercrewperdaytheadditionalnumber
ofcrewswhichwewereabletoputintothefield
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increasedthetotalsitestreatedtoalmostathirdWe
wereabletoputfiftyfourcrewsintothefieldlastyear

Foranyneworcontemplateddistrictwithsimilar
fieldconditionsandplanningtousesimilarcontrol
methodsitwillbepossibleinthepreparationofpre
liminaryplanstocalculatetheapproximatenumbers
ofcrewsrequiredifthetotalnumberofmosquito
breedingsiteswereknownOurinitialsurveyofmos
quitobreedingsiteswasdonewithstereoscopicaerial
photographsandaplanimetertomeasuretheacreage
Thiswasdoneearlyinthewinterof1958

Ourexperienceinthefollowingtwoyearshasindi
catedthatthistechniqueaccountedforeightypercent
ofthebreedingacresnowonourmapsAerialphoto
graphsareverygenerallyavailablenowsothatthis
typeofasurveycouldbedoneinthewintermonths
togiveanapproximationofthecostofconducting
controlusingsimilartechniquesemployedbythis
DistrictWearealsomakingcostanalysestodetermine
justwhatitiscostingustokeepacrewinthefield
throughoutaseasonItmayormaynotcomeasa
surprisetoyouthatwefoundthatthebestaerialphoto
graphswereinthehandsofthecountytaxassessors
Wewerefortunateinbeingabletoutilizetheirmaps
tostartoffwith

AsforotherorganizedmosquitocontrolintheState
thereareeightyfivecommunitiesintheStateofMin
nesotawhoaredoingsometypeofadultcontrolThere
isaStateEnablingActwhichpermitsthevillageand
municipalitiestoexpendmoniestocontrolcertain
insectsunderthedirectionoftheCommissionerof

AgricultureItisarathersimplestatuteandeasyto
usebutithasoneseriousdrawbackinthatthemaxi
mumwhichcanbeleviedformosquitocontrolisonly
fiftycentspercapitaOurStateEnablingActpertain
ingtoourownDistrictalsohasthislimitationoffifty
centspercapitaOurpreliminarycostanalysisfigures
indicatethatitmaycosttwotothreetimesourpresent
budgettodothejobinthewaythatthepublicexpects
AtthetimethatweestablishedourDistrictnoone
hadanyideaastotheextentoftheproblemtobemet
anditwasonlyafterwehadbeeninoperationfor
sometimethatweaccumulatedfiguresthatwould
enableustoprovideareasonablecostanalysisPres
entlytheStatelawwouldhavetobechangedinorder
togetanincreaseTherewillhoweverbeamoderate
increaseavailabletousfornextyearsbudgetbased
onthefactthatthefiftycentspercapitataxisbased
onthelastfederalcensusThe1960censusfigures
werenotavailabletouslastfallatthetimethatthe
taxassessmentsforthiscomingyearweremadesowe
willhaveapproximately750000availabletousa
yearfromnowifourcommissiontaxestheirconstitu
entsattherateoffiftycentspercapita

Thefactthateightyfiveothercommunitiesinthe
Statehaveinterestenoughinmosquitocontroltobe
expendingfundsindicatesthatthereisveryintensive
interestinmosquitocontrolnotonlyinourDistrict
butelsewherethroughouttheStateIntheresortarea
inthenorthernpartoftheStatemanyoftheresort
ownersaredoingtheirownmosquitocontrolutilizing
eitheraerialapplicationofinsecticidesoftheirown
groundmachinesusuallyfoggersormistblowers
HoweverIdonotbelieveandcertainlythefigures
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thatwehavegeneratedsofarinourownDistricthear
thisoutthatamosquitocontrolprogrambasedon
larvicidingprimarilywithsomesourcereductionalong
withitisgoingtosucceedatfiftycentspercapitain
theStateThereasonthatweareabletoapproachit
inourDistrictisthatwehavealargepopulationcen
terwithamillionandahalfpeopleinMinneapolis
andStPaulIbelievethatinthefuturewearegoing
tohavetohavemoremoneyinordertodothejob
thatthepeopleinourDistrictdemand
Iwouldbegladtoansweranyquestionsonany

aspectofwhatIhavecoveredsofarorperhapson
somefeaturesthatIhavemissed

DrHedeenOnethingthatIwouldliketoaskyou
isdoyouhaveyour1960lighttrapfiguresforCulex
WearedowninSouthCookCountyIllinoisandfor
manyyearsvexanswayoutnumberedCulexIn1960
forthefirsttimepipienswentovervexans

MrBuzickyYesIhavethosefigureshereBobOur
1960lighttrapfiguresindicatethatCulexarelowTo
giveyouanexampleforCulexpipienswecollected
87femalesforCulexrestuans986Culexsalinarius
1417Culexterritans205outofatotalof200000odd
femalemosquitoescaughtwhereasvexansforemam
plenumbered172700

DrHedeenItwasjustthereversedownourway
WehadsixtypercentCulexofallourmosquitoes

MrBuzickyThatisamazingYoucanseethatour
AedesarebyfarourmostimportanthumanbitersOur
Culexarepresentlyofnopracticalconcerntous
Thankyouverymuch

DrBickleyThankyouDrBuzickyThenextpaper
isbyourfriendMrMulrennanfromJacksonville
WearegoingtohavesomepicturesIbelieve

MrMulrennanIndrivingacrosstheUnitedStates
fromFloridatoCaliforniaIwasimpressedwithone
signalongthewayResearchisthekeytoProgress
InmyjudgmentthatcertainlyisatruestatementI
havebeeninvitedtotellyousomethingofFloridas
researchprograminwhichwearetryingtolearnand
developbetterwaysandmeansofcontrollingarthro
podsthataffectthehealthandcomfortofmanInthe
StateofFloridaasyouheardyesterdayfromDrMer
rillinwhichhesaidthathetookhishatofftoFlorida
wedohaveaveryoutstandingresearchprogramand
areveryproudoftheprogramWeareveryproudof
thementhathaveworkedinthisprogramandalsoof
thesupportthatwegetfromthemosquitocontrol
workersofFloridabecausethisprogramistheirpro
gramWearealsoproudofthesupportthatweget
fromourStateLegislaturebecauseitiswiththattype
ofsupportthatwefinditpossibletohavearesearch
centerwhereyoucanfindtheanswersthatneedtobe
foundinthisworldofours

Wehaveabout150000ayearinfundsthatare
appropriatedbytheStateforresearchonarthropods
thataffectthehealthandcomfortofmanInaddition
tothatwehavearound100000inresearchgrants
fromtheNationalInstituteofHealthIwouldliketo
showyouthefacilitiesatVeroBeachwherethisre
searchisgoingonSlidepresentation
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APPLICATIONOFTHEDIFFUSION

PROCESSINMOTIVATING

FARMERSTOUNDERTAKE

MOSQUITOSOURCE
REDUCTION

HCPANCBURNHOWARDDUNPHYAND
EMBREEGMEZGER

Sinceitsveryfirstdayofoperationin1930theSo
lanoCountyMosquitoAbatementDistricthasbeenen
gagedinaprogramofmosquitosourcereductionBe
ingsituatedonthenorthernedgeoftheSanFrancisco
Bayamajorportionofthedistrictsenergieshave
beendevotedtothecontroloftwospeciesofsaltmarsh
mosquitoesAedesdorsalisandAedessquamigeron
roughly118000acresofmarshGraduallyhowever
overthepastdecadeamajorprogramshifthastaken
placetothepointwherenowatleastanequalamount
ofenergyandresourcesarebeingdevotedtothecon
trolofmosquitoesproducedintheagriculturalareas
ofthecounty

SolanoCountyispredominantlyanagriculturalarea
Themajorfarmproductsarecerealsseedsforage
truckcropsfruitandnutcropsandlivestockproduc
tionThecountycontains576640acresofwhich
423123aredevotedtofarmingOfspecialconcernto
thedistrictisthefactthat90000acresorapproxi
mately20percentoftheagriculturallandinthe
countyisunderirrigation

Theshiftinprogramemphasiswhichhascharacter
izedtheSolanodistrictissimilartothatexperienced
bymostoftheBayAreadistrictsandcameaboutas
aresultofacomparablepatternofevolutionaryde
velopmentthroughouttheareaPossiblyoneofthe
moreimportantreasonsforthechangeinprogram
emphasishasbeentherelativesuccessofthedistrict
incontrollingsaltmarshmosquitoesWithinatenyear
periodfrom1930to1940drainagechannelsweredug
dikeswerebuiltlowareaswerefilledtodestroymos
qnitosourcesandinsecticideswereusedtodestroy
theinsectsthemselvesTheCivilWorksAdministration

playedalargepartinhelpingtobringaboutthispro
gramsuccessbytheircontributionsofmenmoneyand
materialsIn1933and1934150menlaboredatthese
importanttasksHavinglargelyaccomplishedthis
originalprogramobjectiveitwaspossibletodevotea
largerefforttoothermosquitoproblemswithinthe
physicalboundariesofthedistrict

In1930theyearthedistrictwasformedthepopu
lationofSolanoCountywas40834Asofthe1960cen
susitis134597anincreaseofbetterthan300per
centAmajorportionofthispopulationincreasehas
beenurbanandindustrialincharacterItnaturallyfol
lowedthatwithmorepeopleworkinginnonagricul
turalpursuitsandlivinginnonagriculturalareasin
creasedcontrolemphasisneededtobefocusedonur
bansuburbanandsurroundingagriculturalmosquito
breedingsources

AsithasbeentrueofmanypartsofCaliforniawhile

1HCPangburnSuperintendentSolanoCountyMosquito
AbatementDistrict

2HowardDunphyHealthEducationConsultantBureauof
VectorControlCaliforniaStateDepartmentofPublicHealth

3EmbreeGMezgerEntomologistSolanoCountyMosquito
AbatementDistrict
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SolanoCountyspopulationhasbeenincreasingata
fasterratethanhastheruralpopulationthenumber
ofacresunderirrigationhasbeensteadilyincreasing
Withmorewaterbeingusedbyfarmerstoirrigate
theircropstherehasbeenagradualbutsignificant
increaseinthemosquitoproductionpotentialthrough
outmuchofthecounty

Mosquitoproductioninthesaltmarshareasofthe
districtwasandstillisprincipallytheresultofthe
recreationaluseoflandandwaterwhereasthemos
quitoesproducedinagriculturalareasaretheresult
oftheplannedutilitarianuseoflandandwaterThis
isanimportantdistinctionThedistrictboardoftrus
teesfeltthatinthecaseoftheformerdirectlegal
interventionwastheproperapproachhoweverinthe
caseofthelatterwhereafarmerslivelihoodcouldbe
jeopardizednonlegalmethodsweredeemedmoreap
propriate

Withtheprogramshiftineffectthedistrictsoon
becamedissatisfiedwiththeprogressitwasmaking
ingettingfarmerstoadoptmoreefficientlandand
watermanagementpracticesthatwouldsignificantly
reducemosquitoproductiononirrigatedlandsTo
speedupfarmeradoptionofthesepracticesadecision
wasmadetoundertakearesearchprojectdesignedto
judgetheapplicabilityofcertaineducationalmethods
inasourcereductionprogram
TheDiffusionProcess

Byandlargethetraditionalconcernsofmosquito
controlagenciesintheirapproachestosourcereduc
tionhavebeenwiththetechnologyofmovingearth
gradingfieldsandrelatedpracticesItgoeswithout
sayingthatimprovingoperationalmethodsequipment
andtechniquesusedinmosquitosourcereduction
programsaremajorconsiderationsItmustalsobe
acknowledgedhoweverthatwehavenotalways
beenasresourcefulandenergeticaswemighthave
beeninapplyingthenewerknowledgebeingmade
availablethroughthesocialscienceswhichifproperly
appliedcanincreasepublicunderstandingsupport
andparticipationinourabatementprograms

Actuallythespecificeducationalmethodweare
employingisperhapsbestdescribedasacombination
ofthecommonsenseapproachandthescientificap
proachtosolvingproblemsofhumanaffairsThe
basicelementsofthecommonsenseandscientific
approachesareessentiallythesametheobjectiveof
bothistosolveproblemsoneintuitivelytheother
bydesignInitsownwayeachapproachcallsfor
adefinitionoftheproblemformulationofahypothesis
aproceduretotestthehypothesiscollectionofdata
analysisandinterpretationofdatageneralizationof
resultsandaplanofactiontosolvetheproblem

Wehavealludedtotheproblempreviouslynamely
theeducationalprocessesbywhichfarmerslearnof
newideasinagriculturalscienceandmorespecifically
howfarmeradoptionofimprovedlandandwater
managementpracticescouldbeacceleratedRuralso
ciologistshavebeenespeciallyconcernedwiththis
particularareaofresearchandhavecometorefer
toitastheDiffusionProcess

Thebasicpremisesofthediffusionprocessmodel
weareemployingare
1Thatpeopleacceptnewideasaftertheyhave

havegonethroughaseriesofmentalsteps
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orstagesThesestagehavebeendescribedas
AwarenessInterestEvaluation Trialand

Adoption
2Thatpeopledonotadoptnewideasatthe

samepointintimebutratherafewwill
adoptnewideaswhentheyarefirstexposed
tothemsomewilladoptthemonlyaftera
periodoftimehaselapsedandsomewillbe
veryslowtoadoptthemorwillneveradopt
them

Ateachstageofthismentalprocessleadingto
adoptioncertaincommunicationchannelsarerela
tivelymoreinfluentialthanothersforexampleat
theAwarenessstagemassmediaaremoreimportant
assourcesofinformationthanareneighborsand
friends

Torefinethemodelfurtherwhenitcomestothe
adoptionofideasfarmersappeartofallintofive
categoriesWehavelabeledthesecategoriesInno
vatorsEarlyAdoptersEarlyMajorityMajorityand
NonAdoptersIfwecomparejusttwoofthesecate
gorieswefindimportantsocioeconomicdifferences
betweenthemTheInnovatorismorelikelytoown
alargefarmhavehighstatusbeactiveincommunity
organizationgethisinformationdirectlyfromcolleges
oragriculturalagenciesandinterestinglyisnot
namedasasourceofinformationbyotherfarmers
ontheotherhandtheNonAdopterismorelikely
tohavelessformaleducationbeolderbelessactive
incommunityorganizationsbelesscooperativewith
governmentalorganizationsandreadfewerpapers
magazinesandbulletins

MethodsAndProcedure

Inthisexperimentanattempthasbeenmadeto
borrowascientificresearchmodelofdiffusionand
applyittoagivenoperationsproblem

Withoursocietybecomingincreasinglycomplex
anyindividualorgroupinterestedinplanningfor
desirabletechnologicalandsocialchangeshouldhave
thebestpossibleunderstandingoftheprocessesby
whichpeoplebecomeawareofnewagriculturalpublic
healthandotherinnovationsandthecircumstances
underwhichtheytendtoapplythemtotheirown
pursuitsThisdesiretogainabetterunderstandingof
thefarmingpopulationwassharedequallybythe
SolanoCountyMosquitoAbatementDistrictRecla
mationDistrictHealthDepartmentIrrigationDis
trictRoadDepartmentFarmAdvisorsOfficethe
UniversityofCaliforniaatDavisandBerkeleythe
SoilConservationServiceandtheBureauofVector
ControlTheseagenciesthereforedecidedtounder
takeacooperativestudyofwaysandmeansby
whichtoworkmoreeffectivelywithfarmersAmajor
concernofthecooperatingagencieshasbeentoget
morefarmerstoadoptlandandwatermanagement
practicesthatwillconservethesevaluableresources
andatthesametimeminimizemosquitoproduction

Anotherconcernofthecooperatingagencieshas
beentolearnhowtheycandevelopanactionprogram
whichwouldtakeintoaccountthepointofview
attitudeandagriculturalknowledgeofthefarmer
inamannercompatiblewiththeprogramobjectives
oftheagencies

Asapartofajointplanitwasnecessarytoobtain
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certainfactsaboutthehumanpopulationthemos
quitopopulationthecropsgrownandthephysical
environmentinwhichfarmingispracticedinthis
area

Theareaselectedforspecialstudyislocatedinthe
northeasternsectionofSolanoCountyItincludesall
ofFremonttownshipandportionsoftwoothertown
shipsOneincorporatedmunicipalityDixonislocated
withinthestudyareaThiscommunityhasapopu
lationof2960andactsasaservicecenterforthe
surroundingfarmingpopulation

Recapitulatingtheeventswhichleduptothis
experimentin1958theSolanoCountyMosquito
AbatementDistrictaskedtheBureauofVectorControl
forassistanceinpreparingnewsreleasesforthelocal
DixonpaperItwasinitiallyfeltthatifaseriesof
carefullyplannedandwellwrittenarticleswereto
appearinthelocalpaperthiswouldhelpmotivate
morefarmerstoadoptimprovedlandandwaterprac
ticesAfterseveraldiscussionsitbecameincreasingly
apparentthattheobjectiveofgettingalargeper
centageoffarmerstoadoptsourcereductionmethods
wasdependentonanumberofinterrelatedfactors
onlyoneofwhichwasaneedbyfarmersformore
informationaboutthesemethods

AlsoitwasobviousthattheMosquitoAbatement
Districtwasonlyoneofthegovernmentalagencies
concernedwithagriculturecertainotheragencies
wereinfactmuchmoredirectlyconcernedthan
wastheMosquitoAbatementDistrictandsomewere
betteridentifiedwithfarmersintermsofguidance
andleadershipinagriculturalmatters

Finallyithadtobeacknowledgedthattheessential
censusandsocialdataneededtoplantheproposed
programcouldonlybeobtainedfromthefarmers
themselves

Afteranumberofbilateralconferencesbetween

theMosquitoAbatementDistrictandtheagricultural
agenciesaroughstudyplanwaswrittenandpresented
toalloftheagenciesatajointmeetinginOctober
1959

TheproposedplanincludedfivephasesForthe
purposesofthestudythesewerecalled1Prepa
ratory2Planning3DataCollection4Action
and5Evaluation

ThePreparatoryPhaseconsistedofactivitiesde
signedtobringtogetherallofthoseagencieswhich
hadadirectresponsibilityfororinterestinthe
conservationoflandandwater

ThePlanningPhaseincludedsuchthingsasdeciding
onthekindsoflandandwatermanagementpractices
thatwouldberecommendedtofarmersinthestudy
areaandthedesignofresearchinstrumentsnecessary
tocollectessentialdata

TheDataCollectionPhaseincludedinterviewinga
representativesampleoftheresidentpopulationin
thestudyareaandconductingasectionsurveyof
theentirestudyareathelatterrequiringrepresentative
larvalsamplingoneachofthe60studyfarms

TheActionPhaseoftheprojectwillincludetabu
lationanalysisandinterpretationofcollecteddata
andtheuseofeducationalmethodsandmaterials

whichwillbeeffectiveinpersuadingfarmerstoadopt
recommendedlandandwatermanagementpractices
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Oneoftheeducationalmethodstobeusedwillbe

thatofworkingwiththosefarmersknowntobe
especiallyinfluentialintheirrespectiveareasand
whomightbemoreeffectiveinpersuadingtheir
neighborstoadoptrecommendedpracticesOtheredu
cationalapproacheswillbeemployedbasedonearly
analysisofcollecteddataasthisphaseoftheproject
unfolds

TheEvaluationPhasewillbeconcernedwiththe

applicationofstatisticalmethodstodeterminethe
effectivenessoftheprogramintermsofhowclose
wecametoachievingouroriginalobjectivesandthe
relativeeffectivenessofvariouseducationalmethods

Thefirstthreephasesoftheprogramhavebeen
concludedonlytheActionandEvaluationPhasesre
maintobecompletedThesuccessoftheproject
willofcoursedependtoalargeextentuponthe
energyandresourcefulnesswhichcanbeappliedto
theActionPhase

Discussion

TheDistrictisoptimisticallyanticipatingthata
numberofthingswillhappenasaresultofthestudy
Certainsignsofprogressarealreadyinevidence
Oftheseveraloriginalobjectiveswebelievethat
onehasalreadybeensatisfactorilyfulfilledThespon
soringagencieshaveagreedonthelandandwater
managementpracticestoberecommendedtofarmers
inthestudyareaTheotherprimaryobjectivesall
relatetotheadoptionoftheserecommendationsand
theeliminationofmosquitosources

Wehavesucceededforthefirsttimeinbringing
togetherandpoolingtheresourcesoftheseveral
agencieswhichhaveconservationalgoalscompatible
withtheprimaryobjectiveofmosquitocontrolIn
discussinggoalswehavetriedtofocusonnewap
proachesandnewideaswhileatthesametimeem
phasizingthebasictechnologynecessarytothe
achievementofourobjectives

Itcanbesaidwithsomecertaintythatallofthe
cooperatingagenciesarenowmuchbetterinformed
aboutmosquitoesandtheircontrolthaneverbefore
Itishopedthatthisincreasedknowledgewillbe
translatedintoacontinuingsupportandunderstanding
oftheprogramobjectivesoftheMosquitoAbatement
DistrictOntheotherhandtheDistrictismoreap
preciativeoftheproblemsandobjectivesoftheother
agencies
Ifthesuccessachievedduringthefirstmonthsof

thestudyispredictivethenthefutureholdsgood
fortheremainingphasesofthestudyThisisourhope

VECTORCONTROLINTHENORTHWEST

LAVERNESMILLER

ProgramSupervisorVectorControl
OregonStateBoardofHealthPortland

VectorcontrolintheNorthwestwouldbeconsid
eredbymanyasintheTransitionalStageBythisI

EDITORNOTEMrPetersonspaperwasnotsubmittedfor
publicationandalargeportionofhispresentationwasillus
tratedwithslidesonthesubjectofRecentdevelopmentson
thecontrolofmosquitoesandotherbitingfliesinCanada
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meanwearebeginningtotieallphasesofvector
controlinoneareaofendeavorGrantedmosquitoes
presentover60percentofourproblemsbutwork
inotherphasesofvectorcontrolcantbedivorced
fromthestudyAbriefmentionofsomeoftheprob
lemsencounteredandstudiesundertakenwouldbe
desirableatthistime

AccordingtoUSDepartmentofAgricultureAgri
cultureHandbook46entitledMosquitoesofthe
NorthwesternStatesbyHHStageCMGjullin
andWWYateswehave39speciesorsubspeciesof
mosquitoesintheNorthwestThesevaryfromabund
antpopulationstorareIdonotbelievethatthisisthe
justalittlegeneralbackgroundontheNorthwestwould
jutalittlegeneralbackgroundontheNorthwestwould
beaproposTheNorthwesthasfourdistinctclimatic
beltsinwhicheachhasitsdistinctspeciesofmosqui
toesStartinginthewestthereisacoastalareaof
heavyrainfalldenseunderbrushandextensivesalt
marshesMovinginlandoverthecoastrangeormoun
tainsweencountertheinlandvalleywhichstillhas
aconsiderableamountofrainfallbutisintheheart
ofthetimberingandagriculturalbeltwhererainfall
contributestovectorproblemsofbothindustryand
agriculturaloriginVectorsassociatedwithsnowwat
ersinsomewesternstatesareencounteredinthehigh
areasoftheCascadeswhereaconsiderablenumberof

ourrecreationalareasarelocatedThehighlakesare
insomeinstancesunharvestedfromthestandpointof
gameandfishduetomosquitoannoyanceEastofthe
mountainsasemiaridareaisencounteredthisen
compassingnearlytheentireColumbiaBasinwhere
thepredominantmosquitoesarethoseoftheirriga
tionmosquitoesadirectresultofwasteirrigationor
overirrigatingintheagriculturallands

Studiesarebeingundertakenbyallstatesinthe
Northwesttodeterminethebestpossiblebiological
sourcereductionorchemicalmeanstocontrolthe
mosquitoproblems

Inadditiontomosquitoesanumberofbitingflies
occurintheNorthwestwhichareofprimaryimport
ancefromthestandpointofannoyanceThereare
CulicoidesandSimuliidaethatarequitepestiferous
BlueTonguethediseaseamongsheepofwhich
Culicoidesareindicatedasbeingthevectorhas
beendiscoveredinsomepartsofOregonandWash
ingtonCulicoidesalsotendtominimizetherecrea
tionaluseofsomelakesandstreamsduetothean
noyancefactors

TheBitingSnipeFliesarefoundinsomelocalities
Tabanidaefoundmostlyinthesemiarideastern

partsofthestatespresentaproblemTularemiaisa
diseasewhichistransmittedbythesebitingflies

ThediscoveryofseveralspeciesofPhlebotomusflies
inourColumbiaBasinisafactorbothofinterestand
ofuncertainimportanceTheseflieswerediscovered
inhabitingrodentburrowsintheEasternsectionof
thestate

DiseasesconsideredendemicintheareaareSyl
vaticPlagueTularemiaRockyMountainSpotted
FeverColoradoTickFeverBlueTongueofsheep
andotherdiseasesThestudyoftheserequirethatthe
completephasesofvectorcontrolbeconsideredrather
thanasinglephaseStudiescannotbeundertakento
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determinemosquitocontrolorotherinsectcontrol
alonebuttheentireecologicalpatternofthedisease
andthevectorassociatedwiththediseasehavetobe
considered

Projectsundertakenorbeingcompletedbyvarious
agenciesorcontrolprogramsintheNorthwestareas
followsthefirstprojectisacompletesurveyand
evaluationoftheCrookedRiverProjectanirrigation
projectoftheBureauofReclamationlocatedinCrook
CountyOregonThissurveyisajointFederaland
StateeffortThesurveywillcontinueforanumberof
yearstotrytodeterminetheeffectthatirrigatedwater
hasuponpopulationsofmosquitoesandtheeffect
thatdrainagewillhaveonthesepopulations

Thefirstyearofthesurveyhasbeencompleted
Duringthissurveytheprimarypurposewastodeter
minethespeciesofmosquitoesandothervectorspres
entaswellasthebreedingareasinvolvedBreeding
areaswereoutlinedonaerialphotossothatfuture
surveyscanbemadetoascertainanychangeinbreed
ingcharacteristicsorhabitatoftheprojectThisproject
blendsitselfwellintoasurveyofthistypeThearea
involvedisapproximatelytensquaremilesandiscon
tainedwithinaverylargesectionofsagebrush

Thefirstyearofthesurveywasmadewhilethe
constructionofthePrinevilledamtosupplyadequate
irrigationwaterfortheCrookedRiverProjectarea
wasunderwayThedamwascompletedinthefallof
1960andthereservoirwillbefilledinthewinterof

1961Additionalirrigationwaterwillbesuppliedto
aportionofthevalleyduringtheirrigationseason
of1961TheCrookedRiverProjecthasincludedin
theauthorizationdrainagesystemstoeliminateand
alleviatewaterresidualsintheendsofthelateral

canalsandendsofthefieldsItiscontemplatedthat
thesurveywillcontinueforaperiodoffiveyearsthe
firstyearbeingdevotedasitwasthegeneralpicture
ofvectorsaffiliatedwithirrigationtherelativeabund
anceandbreedingcharacteristicsThesecondyear
amorecompletesurveytodeterminetheeffectof
increasedirrigationonvectorpopulationsthethird
yeardevotedtodeterminingtheeffectoftotalirriga
tiononvectorpopulationsThefourthyearwillbe
devotedintodeterminingtheeffectofdrainageon
populationsofvectorsandthefifthyearwillbeto
determinetheagriculturalandpublichealthsignifi
canceofthevectorsassociatedwiththisirrigation

Thesecondprojectisthedevelopmentofvector
controlandsanitationmethodsinrecreationalareas

ThisisbeingstartedthisyearatWenatcheeLake
WashingtonAshasbeenstatedbeforethisproject
dealswithoneofthebigproblemsintheNorthwest
thatofvectorcontrolinrecreationalareasWefeel
certaintherecreationalactivitieswillincreaseinthe
futureasadditionalroadsarebuiltintothemountain

areasthusopeningupaconsiderablegreaterarea
forrecreationalactivities

Thethirdprojectisthelogpondresearchsponsored
byaNIHGrantofwhichyouwillhearmoreabout
tomorrow

Webelievethatourgreatestoverallunsolvedprob
lemisthatwhichexistsinlargerecreationalareas
wheremosquitoesotherpestiferousfliesanddomes
ticandwildrodentsareaproblemManyofthese
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recreationalareasaresituatedinareaswhichare
endemicformostoftheabovementioneddiseases

TheNorthwestMosquitoandVectorControlAs
sociationencompassesthestatesofOregonWash
ingtonandIdahoThisorganizationwasformedOc
tober1960Theofficersintheassociationare

PresidentDrRobertFHarwoodWashington
StateUniversity PullmanWashington

VicePresidentJackWarrenMosquitoControl
SupervisorLaneCountyOregon

SecretaryTreasurerRoyKWelchSanitarian
CourtHouseVancouverWashington

Theobjectivesandpurposesoftheassociationshall
betopromoteclosecooperationwiththosedirectly
orindirectlyinteresetdinthebiologyandcontrolof
insectsandrodentstoprovidefortheadvancement
ofmembersandtoextendanddeevloppublicinterest
inthecontrolofdiseasetransmittersandpestiferous
insectsdetrimentaltohumancomfortandanimalcom
fort

Irealizethattheobjectivesandpurposesofthis
organizationareratherbroadandcoveragreatfield
butwefeelaclosecooperationbetweenthosein
terestedeitherdirectlyorindirectlywithvectorcon
trolcanbeworthwhiletoanorganizationsuchas
thisTheresearchercanbenefitbyhavingadditional
eyesandarmsinthefieldtoreportandtofieldtest
researchlaboratoryresultsExchangeoncontrolmeth
odsbetweenthethreestatescanbeaccomplished
thuseliminatingmuchtimeandworkinworking
onproblemsthathavebeensolvedinotherareasof
thethreestatesSpecialproblemsinthefieldofvector
controlcanbecopedwithbyinvolvementoftheas
sociationasaunit

Theassociationprovidesforthreeclassesofmember
shipRegularmembershipwhichincludesallpersons
whoarespecificallyinterestedinthecontrolorbiology
ofinsectsorrodentswhodesireaffiliationwiththis
associationHonoraryMembersarethosewhorender
servicetovectorcontrolastoentitlethemselvesto
specialrecognitionThisrecognitionandmembership
isgiventothembytheentiremembershipofthe
associationSustainingMembersarethoseofacor
porationorcompanythathavegeneralinterestinthe
NorthwestMosquitoandVectorControlAssociation
withobjectivespurposesanddesiretocontributeto
theassociation

WeareveryenthusiasticintheNorthwestaboutthe
formationofthisassociationOurproblemsinthe
threestatesaresimilaranditisfeltthatthecoopera
tionofthemembersonproblemscanbebestsolved
inanassociationofthistypethaninanyotherway
Thepoolingtogetherofideasknowledgeworkand
timetospecialvectorcontrolproblemsintheNorth
westisbetterthanoneindividualworkingaloneon
hisownproblems
Ihavetouchedbutbrieflyonthevectorcontrolprob

lemsintheNorthwestEachphaseofvectorcontrol
couldbeamplifiediftimeallowed
Iwishtothankthisorganizationforthisopportunity

ofexpresingmyselfanddescribingsomeoftheprob
lemsthatweencounterinthevectorcontrolfield
intheNorthwest

Thankyou



RADIOCOMMUNICATIONS

AWBUZicKYDirector
MetropolitanMosquitoControlDistrict

StPaulMinn

Theadvantagesofatwowayradiosystemtoalarge
mosquitocontroldistrictaregreatRapidcommunica
tionbetweenthefieldforceanddistrictheadquar
tersenablesmanagementtoknowthestatusoffield
operationsatalltimesandtoprovidethemaximum
supportpossibletocontroloperationsIncaseof
equipmentbreakdownsvehiclesgettingstuckorother
emergenciesaradiocalltoheadquarterswillstart
remedialmeasuresatonceTwowayradioscutve
hiclemileageandsavetimebyeliminatingback
trackingandsearchingforlongdistancephonebooths
Savingoftelephonetollchargeswillnotpayfortwo
wayradiosforalongtimehoweverRadiosassistin
maintaininggoodpublicrelationsbyenablingmenal
readyinthevicinitytoservicecomplaintsandrequests
forassistanceAllfieldworkcanbescheduledmore
effectivelybutespeciallythatinvolvingaircraftAir
craftapplicationscanbemademoreefficientlyand
missesobservedfromthegroundcanbecorrectedat
oncewhiletheplaneisstilloverthesiteAircraftcan
bedivertedfromaportionofthedistrictwhere
weatherconditionsarenotsuitableforapplyinginsec
ticidestoanotherwheretheyaresatisfactoryArt
GeibinanarticleintheMarch1960issueofMosquito
Newslistedtheseandotheradvantagesofatwoway
radiosystemwithwhichIheartilyagreebutwillnot
repeat

TheMetropolitanMosquitoControlDistrictradio
setupin1961willconsistofabasestation19mobile
radiosmountedindistricttrucksandsevenportable
radioswhichareusedinaircraftandforshortrange
groundtogroundcommunicationThebasestation
isa250wattunitlocatedadjacenttobutseparate
fromourcentralcountysheriffsradiosetupOuran
tennaissidearmmountedonthesheriffsradiotower
thussavingusthecostoferectingourowntowerThe
basestationisconnectedtoaremotecontrolconsole

inDistrictheadquartersbyaprivatephonelineA
footoperatedtransmitswitchfreesthedispatchersor
radiocoordinatorshandforwritingAseparateCivil
DefenceConelradalertisalwaysonreceivewhilethe
twowayradiosystemisinuseThebasestationrange
isatleast70milesAsoundproofroomforthedis
patcherisnotnecessaryunlessthenoiselevelinthe
roomisunusuallyhigh

Themobileradioshaveanoutputof60wattsand
arangeupto40milesTheyemployatransistorized

ALTERNATESESSION

WEDNESDAYFEBRUARY1130PM

HOTELMEZZANINE

OPERATIONALPAPERS

ELGEVESHAUSENPresiding

powersupplyforbothtransmitterandreceiverand
operatefromthe12volttruckelectricalsystemNo
heavydutygeneratorswerefoundnecessaryandbat
terylifewasnotjeopardizedTheradioswitcheswere
hookedtotheignitionswitchofthetrucksonormally
themotorwasrunningwhiletransmittingwhichis
thetimeofgreaterpowerdrainWehavetheMotorola
TpowermodelT53GKT1100Bwhichisnotthemost
expensiveminiaturizedtransistormodelbutwhichis
economicalandgivescompletelysatisfactoryservice
Theseunitsaresimpletousewithonlyavolumeand
squelchcontrolonthereceiverandatransmitbutton
onthehandheldmicrophone

Theportableradiosare5wattMotorolaunitsdry
batterypoweredweighing175lbsRechargeablewet
cellbatteriescanalsobeusedonthesameunitin
placeofdrycellsItwasanticipatedthatthedrybat
terieswouldrequirefrequentreplacementbutdur
ingthefirstseasonofuseonlythreebatteriesinthe
sevenunitsrequiredreplacementTheportableradio
wassecurelystrappeddownbehindthepilotina
PiperPA18Awithoneleadtoanexternalantennaand
onetoalipmikeandearphonesinthepilotshardhat
Therewasnoconnectionwiththeaircraftelectrical
systemsoFAArecertificationwasnotnecessarynor
wasshieldingrequiredAllconnectorswereofaquick
removabletypesotheunitcouldberemovedfromthe
aircraftandusedforgroundtogroundcommunication
Ahandmicrophoneandwhipantennawasattached
forgrounduseThefivewattportablessomounted
intheaircraftperformedwithcompletesatisfaction
Transmissionrangedependedonthealtitudeofthe
aircraftbutwasnormallymorethanwerequiredup
to40milesfromaircrafttobasestationononeocca
sionInstructionscouldbegiventhepilotwhilehe
wasairbornebythebasestationamobileradioina
truckaportableradiohandcarriedatthesiteofthe
operationoraircrafttoaircraftThisarrangement
permitsthegreatestflexibilityintheuseofourradio
equipmentThedistrictleasesaircraftannuallyso
permanentinstallationofradiosintheplanesisnot
feasible

Allourradioequipmentisunder24hourmainte
nancecontractsothatrepairsaremadeassoonas
neededSeveraltypesofmaintenanceplansareavail
abledependingontheneedsdesiresandbudgetof
theuserForaboutfourandonehalfmonthsduring
thewintertheDistrictgoesofftheairtosavemoney

TheMetropolitanMosquitoControlDistrictapplied
forandwasassigneditsownfrequencyinwhatis
knownasthehighbandrangeat158760McOurli
censewasappliedforunderFCCRulesandRegula
tionsPart10PublicSafetyRadioServicesLocal
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GovernmentRadioServiceNootherlicensecanbe

grantedwithin75milesand30KCofthisfrequency
Itisbesttobeassignedyourownfrequencybutwhere
allbandshavealreadybeenassigneditmaybeneces
sarytoshareafrequencywithotherusersEachopera
torwhotransmitsfromabasestationisrequiredto
obtainarestrictedradiotelephoneoperatorspermit
Noexaminationisrequiredbuttheoperatormustcer
tifythatheisnonsubversiveUsersofmobileand
portabletransmittersdonotrequirethisoperators
permit

Foracontroldistrictinterestedinradiocommunica

tionsIwouldfirstrecommendtalkingtolocalusers
suchaspolicesheriffscivildefensefirechiefstruck
ingfirmstaxicompaniesetcforbackgroundinforma
tionTheseagenciesareinvariablyhelpfulbecause
everyonewantsustodoabetterjobAsktechnical
representativesofthelargerreputableradiofirmsto
callonyouTheywillgiveyouinvaluableinformation
onthebesttypeofradioequipmentforyourlocalcon
ditionsandforyouravailablemoneyWehavefound
thattheirrangeandpowertablesareinvariablycon
servativeandwereceivefarbetterreceptionthanwe
hadanticipatedYouareundernoobligationtouse
theirservicesApplicationstotheFCCforanassigned
frequencyrequirethreetofourmonthsforprocess
ingRadiocompanyrepresentativeswillofferassist
anceinhelpingtoselectanavailablechannelandto
makeouttheapplication

Radioequipmentcanberenteddirectlyfromthe
majorcompaniesbutsuchanarrangementisrarely
themosteconomicalfromtheDistrictsstandpoint
Suchcompaniesplantoamortizetheequipmentin
aboutthreeyearsmustpayalltaxesontheradios
andmakeareasonableprofitFrequentlyradioscan
bepurchasedonamatchingfundbasiswithlocal
CivilDefenseunitsbutthesearrangementstakea
longtimetoconsummateOneofthemosteconomical
arrangementsforradioservicewouldbeahookupinto
anexistingcountyradionetifsuchisavailable

Thefollowingsuggestionswillmakeformoreeffi
cientuseoftwowayradioequipmentItisveryim
portanttokeeptransmissiontimeforeachmessageas
shortaspossibleparticularlywherealargenumberof
unitsareinusePersonnelmustbetrainedtocompose
theirmessagewiththisinmindbeforebeginningto
speakCodingthemostfrequentlyusedmessagesis
veryhelpfulThe10seriescodesusedbypoliceand
truckersareusefulandothercodescanbedevisedAll

receiversshouldnormallybeintheonpositionEach
truckisassignedanumberwhichisalsoitscallletter
Thedispatcherorradiocoordinatorisakeymanwho
mustbeaquickthinkerandbegivenfullauthorityto
makedecisionsandgiveordersAlltransmissionsto
thebasestationfromthefieldmustproceedonlyafter
thedispatcherhasgivenpermissionsinceanother
personnotheardbythefirstmayalsobecallingthe
baseItisusefultomapoutdeadspotsinthedistrict
whereforsomereasonreceptionandtransmissionmay
bepoorTransmissionsfromsuchareasshouldbe
avoidedandthedispatchernotifiedastothetime
avehiclewillbeinsuchanareaWherethemobiles

arecallinginfromextremerangeitwouldbedesirable
totransmitfromahighspotratherthanfromthefar
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sideofahillWheretransmissionsfromadistance

arerunningintotroublearadioatanintermediate
pointcanactasarelayThegreatvalueofatwoway
radiosystemistobeabletocommunicatepromptly
withkeypeoplethroughoutthedistrictsothedis
patchermustknowwhenamanisawayfromthe
truckThemanreportstothedispatcherhislocation
andtheestimatedtimehewillbeawayfromtheradio
Similarlythemanreportsinwhenhereturnstothe
truck

TheMetropolitanMosquitoControlDistricthas
foundthatitstwowayradiosystemisaninvaluable
communicationstoolandencouragesotherDistricts
presentlywithoutradiostoinvestigatethefeasibility
ofinstallingasystemsuitabletotheirneeds

OBSERVATIONSOFTHEUSEOFFOGGING

BOYDLAFFERTYSuperintendent
CapeMayCountyMosquitoExtermination

CommissionNewJersey

In1946andinthebestHollywoodtraditionfogging
burstuponuswithgreatfanfareandaflourishof
publicitytrumpetsAveryseverepolioepidemicbroke
outduringthatyearinSanAntonioTheToddFog
MachineTifacoveredthecitywithfogMagazines
newspapersandnewsreelscertainlytoldtheworld
aboutitIn1947whenafreightercontainingammo
niumnitrateblewupinTexasCityTexascausing
widespreaddamagewithattendantpotentialepidemic
thenewspapersagaintoldoftheTifasspectacular
abilitytocontrolinsectsonthewingEvenSaudi
ArabiahitthefrontpagesKingIbnSaudsfaithful
MoslemsontheirholypilgrimagetoMeccahadtheir
stagingcampsfoggeduptoandincludingtheHoly
KhaabaitselfYearafteryearsomehappeningtook
placethatincitedthenewsgathererstooverflowwith
suchfavoritesunnyCaliforniawordsasstupendous
fantasticandcolossal

Duringthissameperiodandwithnofanfarewein
CapeMayCountyquietlyoratleastasquietlyaswe
arecapableofbeingwentaboutourownmosquito
controlbusinessdealingwiththeminorcrisesthat
oftenarisewheniratecitizensareannoyedbythe
CulicidaebuzzbuzzandbiteInkeepingwithourtra
ditionofsearchingforandusingthenewestandmost
efficienttoolsforcontrollingmosquitoeswepurchased
ourfirstTifafogmachinefromtheToddShipyards
Corporationin1946Thiswasageardrivenjoband
onoccasiontheteethonthegearswouldletgowith
anawesomerattleThiswasbutoneofanumberof

growingpainsinherentinnewtypesofequipment
Constructivecriticismgiventothemanufacturerby
manyworkersthroughoutthecountryresultedina
modifiedunitthatisToddspresentdaylargelysatis
factoryfogger

Itisnotthepurposeofthispapertopresenthighly
technicalinformationDataontherelativevalueof

differentsizesoffogdropletsthekillingpoweroffog
atvariousdistancesandotherpertinentfactshave
beenpresentedtoyouinpapersbymanyablework
erstonameafewNormanMacDonaldFBrescia
DickinsonMerrit HoughRDGlasgowDonCol
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linsMoHirstLaMerHochbergJLyellClark
AWABrownDLWatsonandHMSpeechly
thereareothersactuallytheirnamesarelegionI
thinktheirfindingsareproofthatfoggingwherethe
terrainpermitsisaneffectivemethodofadulticiding
Withsuchawealthofusefulinformationitwasemi

nentlyfittingthatthecompilersofthematerialinthe
AMCABulletin2GroundEquipmentandInsecti
cidesforMosquitoControlshouldonpage60advise
mosquitocontrolpersonneltouselargefogmachines
incommunityresidentialorbusinessareaswherespot
tingistobeavoided

OurfirstTifasweremountedonanytrucksavail
ablebutusuallyonpickupsThisofcoursemade
thisatwomanoperationwithonemanoperatingthe
unitandtheotherthetruckManycommissionsstill
usethismethodOthershaveresortedtomanydiffer
enttypesofcontrolsoperatedfromthecabthisto
enablethedrivertocontrolthetruckandthefogunit
atthesametimeaonemanoperationWehave
achievedthisbyusingjeepswherethedrivercan
reachtheessentialcontrolswithhisrighthandThese
unitsaremountedonaCJ5Jeepwithspecialhelper
springsandheavydutytiresAheavydutytankis
madeandfittednexttothedriverthisbeingequipped
withbaffleplatesandnecessaryfittingsforloading
andunloadingThesetanksaremadesothatthedriver
hasaclearvisionatalltimesandtheyholdfrom125
galsto140galswhichisenoughmaterialforone
dayssprayingofsevenhours

AfewslideswillbeshownshowingtheseJeeps
atworkstressingtheonemanoperationandareas
wetreatAlso8x10photographsofthesemounted
Jeepscanbeviewedbyanyoneuponrequest

Wehadourexperiencestoowiththeaptlynamed
PlumbersNightmareWhenusingthesewehad
themattachedtoaFordtruckortractorThisventuri

typeagglomerationofpipesfittingsetcoftencaused
abackpressureontheengineresultinginashortened
lifeforthevalvesTodaytherearerefinedexamples
ofthisequipmentforuseonmanytypesofengine
exhaustlinesandevenforlawnmowers

Ourmosquitocontroloperationsarecarriedto
everyportionofthecountyCapeMayCountyis
largelyaresortdistrictandofnecessitywehaveto
sprayorfogurbansuburbanandruralareas

Wepayagreatdealofattentiontospecialized
regionssuchasparkspicnicgroundsplaygrounds
andthelikeInmanyoftheseareaswedonotfind
itconvenienttousethevehiclecarriedunitsIn

spotsthatarehardtoreachwithconventionmethods
weuseaportablehandheldpulsejetfoggerThe
SwingFogAlthoughthissturdylittleunitisofall
steelconstructionitislightandhasperformedquite
satisfactorily

During1960weusedarelativelynewpieceof
equipmentTheSeeFogWehavethisunitmounted
onatruckwithremotecontrolslocatedinthecab
TheSeeFogbreaksuptheinsecticideliquidinto
fogsizedropletsbytheuseofsteamratherthan
byahighvelocitystreamofheatedairusedinthe
TifasThisofcoursenecessitatesawatertankas

wellasagastankTheunitproducesaverydense
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fogpossiblybecauseofalargenumberofscreening
sizezmicrondropletsOurobservationsthroughout
theseasonledustobelievethatthecostofoperation
andthepercentagekillareapproximatelyequalfor
boththeTifaandtheSeeFogTheseconclusions
havenotbeenreachedthroughhighlytechnicalcom
parisontestingWedidnothavethetimetorun
testsatmanydifferentperiodstoeliminatethemany
variablesinherentinsuchworkandwerealizemore
suchexperimentinghastobedonebeforepositive
statementscanbemade

EachoftheseunitshasitsspecialadvantageWith
theTifawecanfogrightuptoanautomobileparked
atthecurbshutofftheunitandcommencefogging
immedatelyattheotherendofthecarAslight
laginsuchcontrolisnoticeableintheSeeFog

Theverydensityandvolumeofthefogproduced
bytheSeeFogismorethanweareusedtoand
instreetsadjoiningthefoggedareathereisaptto
bemoreobscuringfogthanissafeforanunobserved
driverOntheotherhandinmoreopenareaswhere
wedonothavethepossibletrafficproblemthe
SeeFogappearstolaydownalargervolumeoffog
thathugstheearthsomewhatbetterthantheTifa
Hereagaintherecanbevariablesthatwearenot
awareofThistypeofFoggerwillalsobeincluded
intheslidesaswaspreviouslymentioned

HowtroublefreehavetheseunitsbeenRelatively
littletroublehasbeenencounteredinanyofour
unitsbecauseofourmaintenancepolicyWeinsist
onthemanufacturersrecommendationsbeingcarried
outtotheletterInmostcasestheirmanualscontain
adequateinformationtokeeptheunitsrunning
smoothlyIwantandohaveequipmentthatIcan
eatoutoforoffofTokeepourfourlargefogging
unitsandtheirvehiclesspotlesslycleancostsus4250
amonthforlaborThatthiscleanlinessplusother
propermaintenanceprocedurespaysoffcanbe
attestedtobyreferringtoourpartsreplacements
costsWehavethreeTifasatwoyearoldathree
andasixyearoldFortheseourpartscostusless
than5000andourequipmentalmostneverfailed
usForthisreasonwehavenotfelttheneedto
convertanyofourTifasfromgasolinetoLPgas
ashavesomanyotherusersWerealizeofcourse
thatinhotterclimatessuchachangemightbead
vantageous

ThereisonedisadvantagetousingLPgasin
ourterritoryThegassuppliersinourstaterequire
thatyouusetheirfittingsandgaugesEventhough
theyaresuppliedfreewiththepurchaseoftheir
gasyouareconfinedtotheuseofthatparticulargas

Atthispointitmightbewelltokeepinmind
anotherimportantitemShouldyouconvertfrom
gasolinetoLPgasfiredequipmentbesuretonotify
yourinsurancecompanyofthechangeAlthough
theratesarethesametheymightnothonora
claimonapieceofequipmentthathasbeenconverted
withouttheirknowledge

Inourterritorywehaveanumberofcommunities
andarmedforcepoststhatownfoggersForexample
thereare21TifasbeingusedbysuchgroupsThey
frequentlycometousforadviceonhowbestto
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maintaintheseunitshowtofollowthebesttechnique
ofoperationandhowbettertocorrelatetheirefforts
Wehavefoundthatthemostefficientwaytohelp
thesepeopleistoholdaschoolmeetingonceayear
Manufacturersorsuppliersofvariouspiecesofequip
mentsendmentothisschooltomeettheoperators
anddiscusswiththemtheforegoingmattersThis
pastseasonwehadover50interestedpartiesattend
ourschoolanditwaspronouncedquitesuccessful
OurCommissiongaragemaintainsanyrepairson
thesemachinesfreeofchargeofcourseexcluding
thereplacementofpartsWehavefoundthrough
experiencethatbyrequestingthese21ownersof
foggerstobringintheirequipmentwhenitactsup
iteliminatesalotofheadachesDuetoinexperienced
operatorsthemachinescanbeveryeasilyfouled
upanditismucheasierandcheaperforusto
keepupthemaintenanceonthem

Awordhereaboutourownfoggingmethods
ourunitsdonottraveloversevenmilesperhour
usuallyaboutfiveOurTifasoperateatarateof
20gallonsanhourWefogwhenwehaveaninversion
conditionasaruleusuallyintheearlmorningand
intheeveningWhenwehavetheextraheavyinflux
ofsummervisitorsweusuallyfogfrom200AMto
1000AM

Mostofthislastseasonweusedaninsecticide

comprising5DDTand3ofa20 strengthpyre
thruminnumbertwofueloilDuringthelasttendays
ofourseasonweused3malathioninthesamecarrier

oilBothwereeffectivethelatterverymuchso
Nowwecometothecruxofthewholeproblem

Howhaveourtaxpayersthemosquitoesfodderre
ceivedourfoggingForsomeyearsweusedacom
binationoffoggersandmistblowersthetaxpayers
couldntseethemisttoowellandtheyaskedfor
foginsteadWehadtoreplacethemisterswith
fogmachinesWenowhavethreeTifasthreeSwing
fogsandoneSeeFogLastyeartheseunitstravelled
20423milesemittingfogallthewayOurpeople
werehappyaboutittheywereprovidedwithvisible
andspeedyreliefandtheirinterestextendedtoother
phasesofouroperationtheygaveustheirdollar
voteIn1946theygaveus12864forourentire
projectLastyeartheyprovideduswithalmost
115000Wefeelthatfoggingplayedabigpartin
thisvoteofconfidenceNowinconclusionIwill
showtheslidesthatIpreviouslymentioned
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MARSHCONTROLEQUIPMENTINMARIN
GPAULJONESManager

MarinCountyMosquitoAbatementDistrict
California

InMarinCountymarshsprayinghasvariedfrom
thehorseandbuggysprinklingcantechniquetothe
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useoftheaeroplaneAround1907voluntarycontri
butionswereusedtofinancemosquitocontroland
atthattimedieseloilwastransportedtothemarsh
byhorseandbuggyandthenappliedbyasprinkling
cantotheinfestedareasAfterthisphaseoflarva
cidingcamethespraycanandtheorganizationof
theDistrictintheyear1915Theoriginalspray
cansusedwerecarriedbytheoperatorsinthesame
wayyouwouldcarryaknapsackUsuallyahandle
attherightsideoftheoperatorwasconnectedby
leverstoapumpmountedinsidethetankThepump
dischargedspraymaterialdieselorkerosenethrough
ahoseandnozzleontothebreedingwatersThe
nozzlewasapetcocktypevalvewhichwhenturned
partwayondischargedtheliquidintoasprayif
turnedallofthewayonitdischargedtheliquid
inastraightstreamTheseparticularspraycanswere
hardtoputontheoperatorsbackwhenfullpar
ticularlyiftheoperatorhadtoremovethefull
canfromhisbackwhenhewasawayfromtheloading
vehicleAftertheknapsacksprayercamethepressure
typespraycanwithwhichyouareallfamiliar

Twowheeldrivevehiclesareofpracticallynouse
forreclaimedsaltmarshmosquitocontrolduring
theSpringandearlySummerEvenduringtheSum
merandFallmonthstwowheeldrivevehiclesare
ofnouseinunreclaimedmarshareasBeforethe

jeepcameintouseinMarinandduringthediesel
oileratruckswithtankcapacitiesupto500gallons
wereusedtohauldieseloilfromtheDistrictDepot
totheoutlyingmarshareasThetruckswouldpark
onahardroadsomewherenearthemarshlandthat
wastobelarvicidedOperatorswouldthencarry
thedieseloilintothemarshbreedingareaswhere
itwasappliedbyhandsprayerFulldrumsofdiesel
oilplacedinthemarshesduringthesummermonths
foruseintheSpringwereshotfullofholesby
hunters

UseofDDTandthejeepvehiclecametoMarin
CountyaboutthesametimeThefirstjeepswere
equippedwithdualwheelsontherearandthey
carrieda50gallondrumwithpowersprayerValves
pipeandhosepermittedtheoperatortofillthejeep
supplytankfromfieldwatersourceswiththespray
pumpBymixingDDTemulsifiableconcentratewith
waterfromthesourcebeingtreatedoutputofthe
operatorincreasedenormouslyTheoperatorwith
thehandcancarriedemulsifiableconcentrateinto
thebreedingareasandmixedhisinsecticideashe
neededitInMarinCountythisnewermethodof
operationatthattimereducedoperatorpersonnel
fromapeakof20parttimemenduringtheSpring
monthstofiveregularallyeararoundemployees
AboutthetimethatthejeepsandDDTcameinto
thepicturetheairpressuretypespraycanalso
cameintocommonuseThisnewerlightertype
spraycanmadeiteasierontheoperator

Jeepswhenloadedcannotoperateinsoftwet
marshgroundwithouttheuseofdualwheelseven
thentheygetstuckquiteoftenTheDistrictssix
jeepshavebrokenaxlesbecauseofthedualwheels
probablythreeorfourperyearatthemostWe
feelthatthisisacheappricetopayforbeingable
topowersprayasourceasagainsthandspraying
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TheDistrictsSeniorOperatorsarecombinationme
chanicsandheavyequipmentoperatorsandforthis
reasontheonlycashoutlaytotheDistrictisthe
costoftheaxle

In1960theDistrictpurchasedasetofFlotation
tiresandwheelsfromtheTerraEngineeringCom
panyofMontereyCaliforniaforonejeepinthe
hopethatthesetireswouldreplacetheuseofdual
tiresandwheelsTheseeightply1100x12tires
andwheelscanbemountedonajeepinthematter
ofminutesWheninactualmarshoperationthe
tiresaredeflatedtoeightpoundspressureThejeep
handlesnormallyathighwayspeedswhenthetires
areinflatedto24poundspressureAsparkplug
adapterwaspurchasedsothatthetirescanbe
inflatedinthefieldhoweveritisnotusedifthe
areabeinglarvicidediswithinamileortwofrom
aservicestationThesetireshavebeenputtouse
inourmarshesandtheyhavepermittedthejeep
totravelwherewehavebeenabletotravelwith
ourdualwheelvehiclesTherearemilesofdrain

ditchesinthemarshhaylandsoftheCountywhich
needlarvicidingduringtheearlyspringmonthswhen
thehayisshortandthegroundwetInthepast
somefarmershavenotwantedustodriveonthis

landwithourregulardualwheelequipmentItis
hopedthatFlotationtireswillremedythissituation

InMarinCountyandinpartsofuncontrolled
SonomaCountytherearelargeopenmarshareas
whichcannotbelarvicidedeconomicallybyeither
handlabororbyjeeppowerequipmentevenwhen
equippedwithflotationtiresTheseareashavebeen
controlledbyhelicopterinthepastandbyconven
tionalaircraftatthepresenttimeLarvicidingby
helicopterhasbeendiscontinuedbecauseofthe
additionalcostascomparedtotheconventionalplane
Itisfeltthatbetterpenetrationoftheinsecticide
throughthepickleweedintothewaterisobtained
byhelicopterhoweverthisbenefitisnotworththe
increasedcostofapplicationThelastacreagecost
forthreegallonapplicationbyhelicopterwas100
ascomparedwithpresentcostof25peracre
byconventionalrentedplaneThesecostsarebased
onlargeacreagesandshortrunsTheconventional
planehasalsobeenusedduringtheSpringmonths
tosprayroughmarshesassmallas15acresinsize
Iwillclosebysayingthatsourcereductionisstill

pushedinourDistrictSince1948theDistricthas
beencooperatingwiththefarmerstheSoilConserva
tionDistricttheFloodControlDistrictandthe
UnitedStatesDepartmentofAgriculture Many
sourceshavebeeneliminatedandmanyprevented
fromcomingintobeingDistrictcooperationhascon
sistedofpartialfinancingonsomeprojectsbutmostly
wefurnishDistrictdraglinetimelaborandtechnical
skill

THEECONOMICASPECTSOFSOURCE

REDUCTIONONLIQUID
AGRICULTURALWASTES

GEORGERWHITTENAgriculturalEngineer
DeltaMosquitoAbatementDistrict

Therearetwoviewpointstobeconsideredinap
proachingthedairydrainproblemBecauseofthe
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highpotentialformosquitobreedingandlackof
accessibilitywhichischaracteristicofanaverage
dairydrainmosquitoabatementdistrictshaveavital
interestinfindingasolutiontothisaggravating
problem

Thedairymanbecausetheproblemisonhisdoor
stepcannotavoidconsideringtheodorproblem
whichannoysneighborsandtheunsightlymessin
hisbackyardgivesthemilkconsumingpublicapoor
impressionofthesanitarymethodsheuses

Thekeytothesolutionofcourseisthedairy
farmerHeistheonewhowillpayforanyimprove
mentsonhispropertyandsohemustbeconvinced
thatthemoneyheexpendswillbringhimsomereturn

Wehaveproofthattheliquidmanurewhichup
untilnowhasbeengenerallyconsideredawaste
productisinsteadabyproductandthevaluein
dollarsandcentscannotonlydefraythecostof
thesystemnecessarytohandlethematerialsbut
ondairiesmilking100cowsormorecanactually
beusedasanadditionalsourceofincomeThelever
whichwenowhaveinthiseconomicvaluecanindeed

movemountainsmountainsofliquidmanurefrom
thatweedymosquitoandflybreedingswamp50feet
fromthemilkingbarnoutontothecropareaswhere
itwillincreaseproductivity

IntheDeltaMosquitoAbatementDistrictwefeel
thatanautomaticsystemsuchasthefourdescribed
inthepamphletrecentlypublishedbythisdistrict
entitledTheEconomicValueofLiquidManure
isthemostfeasiblemethodforhandlingthisproblem
availableforuseatthistime

Becausethephysicalfacilitiesnecessarytoutilize
thistypeofsystemarenotpresentonmanyofour
dairieswehavehadtocompromisebydeveloping
anintermediatetypeofsystemwhichcouldbeused
bydairieswhichwerenotyetreadytoutilizeafully
automaticsystemThisintermediatesystemconsists
ofacollectingreservoiratleastsixfeetdeepwith
sharpbanksandwithadriveareaaroundtheoutside
wideenoughtoallowpowerequipmenttotreatthe
reservoirwithinsecticidesorweedicides

TheDeltaMosquitoAbatementDistrictownsa
largehydraulicpumpmountedonaJeeppickup
whichisrentedtothedairymenat400perhour
topumpoutthesereservoirswhentheyfillThe
reservoirshouldbelargeenoughsothatpumping
isnotnecessarymoreoftenthanonceamonthThe
liquidmanureisdispersedalongwithirrigationwater
wheneverpossibleThisoperationwillbedemon
stratedattheDeltaMADFridayafternoontothose
whowilltakethetourWhilethisdoesnotsolve

thedairydrainproblemcompletelywiththesetools
wehavemadeconsiderableprogressinthelasttwo
yearsinourdistrict

Forthehandlingofotherliquidagriculturalwastes
IwillreferyoutoapaperbyRalphLRicketts
ExtensionAgriculturalEngineerUniversityofMis
souriColumbiaMissourientitledLagoonsForDis
posalofWastesFromHogFeedingFloorIunder
standthissametypeofsystemisusedonchicken
wastes



CONCURRENTSESSIONONCHEMICALS

MrSmithIamafraidthatIdontrecognizeallof
thefacesherethisafternoonIncasethereissome
confusionastomyidentityIamGordonFSmith
nottobeconfusedwithTennesseeValleysGordon
ESmithandIbelongtoCalifornianottheTVA
IdontknowjustwhyIwaspickedforthisjobex
ceptthatIgainedsomewhatofareputationasa
whipcrackeratanothermeetingsogentlemenplease
giveyourpapersbebriefandtrytostaywithinyour
timelimitsifpossibleWewilltrytoallowfifteen
minutesperpapersinceonehasbeencancelled
PleaseleaveyourmanuscriptswithMrLauretwho
isrecordingthissession

WewillthenbeginwiththepaperonCarbamate
InsecticidesasPotentialMosquitoControlAgents
tobepresentedbyMrGeorghiou

MrSmithThankyouDrGeorghiouIamheart
enedtoknowthatsomebodyisworkingoncarba
matessincewehavealreadystartedknockingthe
phosphatesoffinCaliforniaThepaperonChemical
ControlResearchonChironomidshasbeencancelled
soIwillcallonJohnEPortertogivethepaperen
titledFurtherCommentsontheSusceptibilityof
AedesaegyptitoDDTintheMiamiFloridaArea

FURTHERCOMMENTSONTHE

SUSCEPTIBILITYOFAEDES

AEGYPTITODDTINTHE

MIAMIFLORIDAAREA

JOHNEPORTERBURTONREVANSAND
GEORGEKOZUCHI

USQuarantineStationUSPublicHealthService
MiamiBeachFloridaandNewOrleansLouisiana

AbstractAedesaegyptilarvaeoftheFgeneration
rearedfromspecimenstakenatfivedifferentareas
ofMiamiFloridashowedvaryingdegreesofsuscepti
bilityorresistancetoDDTin1960testsusingthe
standardWHODDTtestkitmethodsTheyrange
fromlarvaeintwoareaswithanLD50of0029ppm
and0028ppmrespectivelytolarvaefromanother
areashowingindicationsofresistancewithanLD50
of022ppmIntermediatetotheseextremeswere
larvalpopulationshavinganLD50of0138ppm
ItnowtakesuptothreetimesasmuchDDTtoobtain

anLD50aswasreportedbyEvansetal1960for
aegyptifromMiami

MrSmithThankyouMrPorterIknowsomeof
youmayhavesomequestionstoaskbutIwouldap
preciateitifwedidnttaketimeduringthesessions

WEDNESDAYFEBRUARY1130PM

HotelMezzanine

SUBMITTEDPAPERSONCHEMICALS

GORDONFSMITHpresiding

todosoPerhapsyoucancatchthesegentlemenlater
andquerythemThenextpaperwillbeInheritance
ofInsecticideResistanceinCorvallisStrainsofCulex

tarsalisCoqgivenbyDrPlapp
Printedelsewhere

MrSmithSomeofthisworkthatisbeingdoneon
inheritanceismostinterestingtomeIthelpstoan
swersomeofthequestionsthatIhavehadonfield
resultsingoingbackandtryingsayDDTagainst
mosquitoesinpriorDDTresistantareasNextwe
havethepaperonLaboratoryStudieswithOrganic
CompoundsfortheControlofAdultsofAedestaenior
hynchusWiedbyANDavisandJBGahanIt
willbepresentedbyDrDavis

PrintedinMosquitoNews

MrSmithHowtoxiccantheygetIhaveper
mittedsomeextratimeforthenextpaperbyDr
MullaIthinkthatwhathehastosayisgoingtobe
veryinterestingWearerunningintothisproblem
withinsecticidesmoreandmoreandIfeelthatbio
logicalcontrolhasbeentoolittleinvestigatedGo
aheadMir

MOSQUITOCONTROLINVESTIGATIONSWITH
EMPHASISONTHEINTEGRATIONOF

CHEMICALANDBIOLOGICAL

CONTROLINMOSQUITO
ABATEMENT

MIRSMULLA

UniversityofCaliforniaCitrusExperimentStation
Riverside

MosquitocontroltechnologyinCaliforniaispre
dominantlyorientedtowardabatingpestandvector
mosquitospeciesintheirbreedinggroundsResidual
orspacesprayaerosoltreatmentsagainstadultmos
quitoesareemployedonlyoccasionallyDispersalof
adultsoverlargeareasfromtheirlimitedbreeding
groundsrendersuchadulticidingpracticesunfeasible

Atthepresenttimeavarietyofapproachesare
stressedinsuppressingorabatingmosquitolarval
populationsSourcereductionmeasuresareinvariably
institutedwheneversuchmeasuresareeconomically
feasibleandpracticalClearingofvegetationand
employingmeasurestoaltertheenvironmentinsuch
awaytomakeitunfitformosquitobreedingare
alsopracticedwheneverpossibleStimulationsand
preservationofbioticcontrolagentsinoptimumen
vironmentsmayalsoaidinthereductionorelimination
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ofmosquitolarvaeDuetothetemporarynatureof
manybreedingsourcesandunsuitableconditionsfor
predationinotherstheuseofpredatorssuchas
mosquitofishaquaticinsectpredatorsandothers
havealimitedbutimportantplaceintheoverall
mosquitocontroltechnologyinCaliforniaIthasbeen
observedthatpredatorsdonotusuallyyieldrapid
andcompletereductionofmosquitolarvae

Thehighstandardsformulatedformosquitocontrol
expectedbythepublicinCaliforniacanhardlybe
achievedalonebythemanipulationofdensity
dependentbioticcontrolagentsThisisratherin
contrasttothecontrolofsomeagriculturalpestswhere
moderatetogoodcontrolisconsideredsatisfactory
Thegenerallagbetweenthepoulationbuildupof
mosquitoesandtheirpredatorsalsocontributetothe
inadequancyofdensitydependentbioticcontrol
agentsNotwithstandingtheseweaknessestheinte
grationandcoordinationofbiologicalandchemical
controlmayleadtoimprovedmosquitocontroltech
nology

Formaintainingmosquitopopulationsbelowthe
tolerancethreshholdlevelitisimperativetoresort
totheroutineuseofchemicallarvicidesChemical

larvicidingprogramconstitutebyfarthegreatest
segmentofmosquitocontroltechnologyinCalifornia
Researchtowardthedevelopmentoflarvicidesas
substitutesformaterialsusednowhasbeenexpanded
Problemssuchasbeepoisoningbymosquitolarvicides
residuesonfoodandforagecropsincurreddueto
mosquitolarvicideshavealsobeenstudiedThetox
icityofseverallarvicidestothemosquitofishGambusia
affinisBaird Girardwasstudiedinthefield

Thestudiesreportedhereinweresupportedbyth
ConsolidatedFresnoKernandWestsideMosquito
AbatementDistrictsinCaliforniaFieldstudieson
theevaluationoflarvicidesandonthetoxicityof
larvicidestothemosquitofishwereconductedin
cooperationwiththeKernMosquitoAbatementDis
trict

unemicatLarvtczaes

Breedingsourcestreatedformosquitocontrolin
CaliforniaareofmanytypesIrrigatedagricultural
landduckclubssloughsreservoirsandindustrial
wastewaterconstitutesomeofthemajorbreeding
sourcesFrequenttreatmentsappliedtopermanent
breedingsourcesresultedinhigheroperationalex
pensesOperationalcostscanbereducedbyemploying
residualmaterialsorgranularformulationsofless
stablematerialswhichwillprolongthepersistenceof
suchmaterialsCurrentlythereisagreatneedfor
thedevelopmentofstablelarvicideswhichcould
beusedforthetreatmentoflargebreedingsources
wheretheresidualeffectivenesswouldcutdownthe
numberoftreatments

Inurbanandsuburbanareasthesourcesareusually
smallbutnumerousMostofthesourcesaretemporary
innatureandrequiretreatmentswhichwillyield
quickandshorttermcontrolUnstablematerialssuch
asmalathionparathionBayer29493G30494and
manyotherswouldproducethedesiredresultsIn
theseurbanandsuburbanareasmaterialswithlow
mammaliantoxicityorgranularformulationsofother
materialsshouldbeconsideredforapplicationResi
dualmaterialscouldalsobeusedadvantageouslyin
suchtemporaryniches

TABLE1

RelativebiologicalactivityofnewinsecticidesagainstfourthinstarlarvaeofasusceptiblestrainofCpipiens
quinquefasciatusasdeterminedinthelaboratory

MethylParathion
Bayer38108
Parathion
SD4402
G30494

Bayer29493
Dieldrin

Bayer34042
Bayer25198
Aldrin
Guthion

PlacementofToxicantsintoVariousAbritraryCategoriesofActivity
FairActivity LowActivity

LC0031007PPM LC0081021PPM LC02315PPM
HighActivity ModerateActivity

LC000530026PPM

EN18133
Endrin

Bayer29492
Bayer38156
Ronnel

EthylGuthion
Bayer22408
DowK6951
DDT

AC5727
DowK6882
G28029
Thimet

Bayer30749
Bayer25141
Dibrom
GC3582

MethylTrithion
CoRal
GC4072
DDVP
Malathion
Trithion

Bayer38920
Dow22023
GC3583
DowK7740

Delnav
VC13
B8999S
Dowco139
Ethion
Dekafos

1DDTmalathionandparathionareincludedforcomparison
2ThematerialsarearrangedindescendingorderoftheiractivityattheLC90levelAmaterialatthetopinanyonecategoryisthe

mostactiveonewhilethatatthebottomofthecategoryistheleastactiveone
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LaboratoryStudiesAlargenumberoforganochlo
rineorganophosphorusandcarbamateinsecticides
wereevaluatedagainstfourthinstarlarvaeofasus
ceptiblestrainofCulexpipiensquinquefasciatusThe
relativeeffectivenessofthematrialsasmosquitolarvi
cideswasascertainedandthisinformationwasutilized

inarrivingattheapproximatedosagestobeused
infieldtreatmentsDetailedinformationontheevalu

ationoftheselarvicidesispresentedelsewhereMulla
etal19601961

Forconveniencethematerialsevaluatedinthe
laboratoryareplacedinvariouscategoriesdenoting
theirrelativeeffectivenessinthelaboratoryTable1
Duetothedevelopmentofresistanceinmosquitoes
tosomeoftheorganochlorinecompoundsthesema
terialscannotbeusedinmanyareasofthestate
Alsotheoccurrenceofpersistentresiduesonfood
andforagecropsduetolarvicidaltreatmentswith
organochlorineinsecticidesdiscouragestheuseof
thesecompoundsTheinformationontheirbiological
activityismerelypresentedforrecordpurposes

Materialswithhighactivitywerethosewhichhad
activitiessimilartothatofparathionAgreatbulk
ofthematerialsevaluatedinthelaboratorymanifested
activitiessimilartothatofDDTMaterialswitha

fairdegreeofactivityagainstmosquitoeswerethose
withactivitiessimilartothatofmalathionMaterials
categorizedunderlowactivitywouldberequired
atrelativelyhighratesforeffectivelarvicidaltreat
mentsForextensivefieldevaluationonlysomeof
thematerialsinthefirstthreecolumnsmeritcon
sideration

Selectionofachoicemosquitolarvicidewillbe
determinedbytheconditionsunderwhichthetreat
mentswillbecarriedThedesirabilityofshortterm
orlongtermcontroltoxicresiduesproblemsonfood
andforagecropssafetyconsiderationstoapplicators
andbeneficiallifeandeconomicsofthetreatments
aresomeofthefactorswhichwilldictatetheselection
ofanefficientlarvicideItshouldbepointedoutthat
thereisnosinglematerialwhichwouldmeetall
theserequirementsSelectionofthreeorfourlarvicides
tobeusedforspecificpurposesundercertainsets
ofconditionsseemstobeinorderInthismanner
itispossibletoachieveanimprovedandsoundmos
quitocontroltechnologyinCalifornia

FieldStudiesSeveninsecticidesweresubjectedto
fieldtrialsduringthepastseasonThetrialswere
runagainstfourthinstarlarvaeofCulextarsalisina
duckclubandartificialmosquitobreedingponds
Thematerialswereevaluatedatthreetofivedosages
eachandtherangeofbiologicalactivitydetermined

Bayer25198provedveryeffectiveandyielded100
killofthelarvaeattherateof005lbacreina
duckclubAt0025lbacrethismaterialproduced
98mortalityofthelarvaeBayer38156wasslightly
moreeffectivethanBayer25198Theformermaterial
produced100killofthelarvaeattherateof0025
lbacrehoweverthismaterialwhenevaluatedin
olivevatsandbreedingpondsdidnotproveeffective
Furthertestswiththismaterialareneeded

CompoundGC4072produced100killofthelarvae
at020lbacreCompoundK6882wasevaluatedin
aduckclubandalsotheartificialbreedingponds
Intheduckclubitkilled93and100ofthelarvae
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attherateof010and020lbacrerespectively
Inthebreedingpondsitresultedin99killofthe
larvaeat010lbacre

Dowco139andDkafoswererelativelyineffective
At04lbacreDowco139resultedinapproximately
80controlofthelarvaebothintheduckcluband

thebreedingpondstrialsDekafoswhenevaluated
inthebreedingpondsproduced95and98killat
theratesof08and16lbacrerespectively

Parathionwasevaluatedatsixdosagesfrom0002
to005lbacreinthebreedingpondsComplete
mortalityofthelarvaewasobtainedatalldosages
Suchahighlevelofactivityofparathionwasnot
expectedParathionat01lbacreiswidelyused
asamosquitolarvicideinCaliforniaItseemsthat
thisdosageprovidestoowideamarginofreliability
ingettingmosquitocontrolWhetherthishighsus
ceptibilityoflarvaetoparathionisgeneralormerely
alocalphenomenonwillbefurtherinvestigated

GranularFormulationsResearchonthebasicas

pectsofgranularformulationsofmosquitolarvicides
wascontinuedinthefieldandlaboratorySeveral
papersonthissubjectdealingwiththefundamental
factorsinfluencingtheeffectivenessofgranularpara
thioninmosquitocontrolhavebeenpublishedMulla
1960abMullaandAxelrod1960 Advantagesof
granularmaterialsinmosquitocontrolhavealsobeen
includedinthesepapers

Studiesontheroleofcarriersingranularparathion
werecompletedinthepastseasonVariousgranular
carriershavingdifferentparticlesizeswereevaluated
CeliteVolclayKWKattapulgitevermiculitecorn
cobcalniteandEmtalgranulesallprovedvery
effectiveThereweresomeslightdifferencesinthe
speedofreleaseofparathionfromthesecarriersbut
suchdifferenceswereoflowermagnitudeBentonite
didnotproveasgoodastheothersAlfalfagranules
releasedverysmallamountsofthetoxicantintothe
water

Thevariouskindsofattapulgitegranulessuchas
ALVMARVMAALVMandAARVMandthose
containingvariousamountsofvolatilematerial010
VM10VMand20VMwerefoundtobeequally
goodTherewereslightdifferencesbutthesewere
consideredtobeintheorderofexperimentalvaria
tions

ToxicityofParathionSprayandGranulestoHoney
BeesAnexperimentwasconductedinthesouthern
SanJoaquinValleytodeterminetheeffectofparathion
sprayandgranulesonhoneybeesforaginginan
alfalfaseedfieldThematerialswereappliedbyair
attherateof01lbacreactualparathionParathion
sprayresultedinappreciablekillofthebeeswhile
thegranulartreatmentcausednonoticeablemortality
ofthebeesItcanbesaidthatlossofbeespollinators
andotherbeneficiallifeinagriculturalfieldscanbe
avoidedorgreatlyreducedbyusinggranularmaterials
formosquitocontrol

ResiduesonFoodandForageCropsTheresidue
oftoxicantsonforageandfoodcropsincurredduring
mosquitolarvicidaltreatmentsinagriculturalfields
orinthevicinityofsuchfieldsiscausingconcern
amongmanymosquitoabatementagenciesInforma
tiononthissubjectisnotsufficienttoprovideguidance
formosquitocontrolagenciestoavoidunnecessary
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toxicresiduesonagriculturalcropsInprovidingsuch
informationstudiesonthepersistenceofresiduesof
parathionandBayer29493onalfalfahaywereiniti
ated

Bothmaterialswereappliedat01lbacreactual
toxicantBothsprayandgranulartreatmentswere
employedTheresiduesweredeterminedbythecholi
nesteraseinhibitionmethodandbybioassayingagainst
mosquitolarvae

Theinitialresiduesforparathionspraywerefound
tobeover20ppm1ppmresiduetoleranceis
establishedforparathioninoronmanycropsResi
duesover1ppmweremaintainedforaboutaweek
aftertreatmentInitialresiduesofabout20ppm
werefoundinthehaytreatedwithBayer29493spray
Theresiduesofthismaterialdeclinedandreached
toabout07075ppmoneweekaftertreatment

Nodetectableresidueswerefoundonthecrop
treatedwithgranularparathionandBayer29493
Thisinformationongranularmaterialsagainpoints
outthatmanyproblemsarisingfromresiduesonagri
culturalcropscanbeavoidedbytheapplicationof
granularmaterialsDuetolackofnoticeableresidues
onplantsinthegranulartreatedfieldstoxichazards
ofthelarvicidestobeespollinatorsandnaturalene
miesofcroppestscanbegreatlydiminishedItis
thereforepossiblethatasoundlarvicidalprogram
canbeundertakenwithoutdisruptingtheequilibrium
levelofagriculturalpestsandtheirnaturalenemies
ToxicityofInsecticidestotheMosquitoFish

TABLE2

Degreeofsafetyof16insecticidesatvariousdosagestothemosquitofishGambusiaaffinisinthefield

Safe

Bayer25198
AC5727
Dowco139
DowK6882

Bayer29493

Bayer25198
AC5727
Dowco139
DowK6882

Bayer29493

AtProbableMaximum

MosquitoLarvicidingDosages
Moderately Highly

Toxic Toxic

malathion

parathion
IDT

Bayer25141
MethylTrithion
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EN18133
GC3583
SD4402
GC4072
Dekafos

Bayer38156

Allothers
inthis

category

DegreeofSafety

InfrequentApplications

RepeatedApplications

Safe

Twoorthreeapplicaiionsatleastonemonthapartmadeperperson
2Applicationsmadeatsemimonthlyormonthlyintervals

Sixteeninsecticideswereevaluatedfortheirtoxicity
againstthemosquitofishGambusiaaffinisBairdand
GirardThetrialswereconductedinsouthernSan
JoaquinValleyinbreedingpondsconstructedby
theKernMosquitoAbatementDistrictThefishwere
cagedintreatedwaterfor24hoursorlongerand
themortalityrecordedFiftyfishwereusedperpond
perintervalofreadingthemortalityResultsofthis
studywillbepublishedelsewhereMullaandIsaak
1961buttheyaresummarizedforconveniencein
Table2

Theeffectivenessofmostofthenewmaterials
asmosquitolarvicideshasbeenstudiedinthefield
Mullaetal19601961 Thesematerialswereevalu

atedagainstthefishataprobablemaximumlarviciding
dosageandalsoprobablemaximumdosagewhich
maybeusedforthecontrolofagriculturalpests
Theselatterdosageswerefourtimesthelarviciding
dosages

CertainmaterialssuchasBayer25198AC5727
Dowco139DowK6882andBayer29493werenot
toxictothefishbothatthelarvicidingandagricultural
pestcontroldosagesThesematerialsevenifapplied
repeatedlywouldprobablycausenonoticeablere
ductioninfishpopulation

Whenappliedatlarvicidaldosagesmalathionpa
rathionDDTBayer25141andMethylTrithionmani
festedmoderatetoxicityagainstthefishAtthese
dosagesthesematerialswouldcausemoderatetofair
reductioninfishpopulationsiftheyareusedinfre

Bayer25198 malathion
AC5727

Dowco139
DowK6882

Bayer29493

Bayer25198
AC5727
Dowco139
DowK6882

Bayer29493

AtProbableMaximum

AgriculturalPestControlDosages
Moderately Highly

Toxic Toxic

EN18133
GC3583
SD4402

Bayer38156
Bayer25141
MethylTrithion
GC4072
Dekafos

parathion
DDT

Allothers
inthis

category
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quentlyAtthehigherdosagesallthesematerials
withtheexceptionofmalathioncausedhighmortality
ofthefishThesematerialshavingmoderatetoxicity
atlarvicidaldosageswouldprobablyreducefishpopu
lationsmarkedlyiftheyareappliedtothewater
frequentlyInformationontheeffectofmoderately
toxicmaterialsonfishpopulationsinareaswhere
repeatedlarvicidaltreatmentsaremadehasnotbeen
ascertained

OthermaterialssuchasEN18133GC3583SD
4402GC4072DekafosandBayer38156manifested
hightoxicityagainstthefishevenatthelarvicidal
ratesInfrequentorfrequentapplicationsofthese
materialswouldtotallydestroythefishpopulations
presentatthetimeofthetreatment
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MrSmithMirwecantletyougetawaywithout
askingonequestionDidyoumakeanyobservations
onpredatorsotherthanmosquitofishinthesestudies

DrMullaYesIforgottomentionthatwedid
makeobservationsonallrelativeconditionsmayfly
anddragonflylarvaetadpolesandthelikeThosesix
materialswhichIindicatedonthechartassafe
againstthefishwerealsosafeagainsttheseother
predatorsSothatisagoodnote

MrSmithIthinkitistimetotakeashortbreak

nowLetustakeafiveminutebreakandstartagain
promptlyatfiveafterthree
RECESS

REVIEWOFINSECTICIDERESISTANCEIN

KERNMOSQUITOABATEMENTDISTRICT
LEWISWIsAAKEntomologist

KernMosquitoAbatementDistrict
BakersfieldCalifornia

Thepurposeofthisreportistodiscussandreview
withyousomeoftheworkcompletedbytheKern
MosquitoAbatementDistrictinbiologicallyevalu
atingthreedifferentinsecticidesonfieldcollectedmos
quitolarvaeThethreeinsecticideschosentodetermine
tolerancelevelorresistanceareDDTMalathionand
ParathionForthesakeofbrevitythereportwilldeal
principallywiththeuseofParathion

Fifteenseasonhavepassedwhereintheneworganic
insecticideshavebeenusedbythisDistrictHowmuch
DDTandhowmanyacresweresprayedwiththis

compoundbeforetherewasrecognizedindicationof
geneticresistanceActuallythenumberissurprisingly
smallabout12tonscoveringasnearascanbedeter
mined70000acresduringtheyears19461947and
1948OtherDistrictsintheSanJoaquinValleyaswell
asthisonestruggledthroughthenextthreeyearswith
avarietyandcombinationofchlorinatedhydrocarbons
buteachofthesefellquiterapidlybythewayA
totalof68000poundsofthechlorinatescovering
nearly200000acresoverasixyearperiodwasused
bytheKernDistrictbeforethischemicalgroupbe
cameuselessasalarvicidetobothCulextarsalisand

Aeriesnigromaculis
Aswecompletedthechangeoverfromthechlor

inatestoMalathioninurbancontrolandEPNinrural
controltherewaslittlereasontodoubtthatwewould
nothavearepeatperformanceofourpastexperience
withDDTWiththispastordealandtheaddedpossi
bilityofcrossresistanceourhopeofeventhreeyears
usewiththephosphategroupwasdimtosaythe
leastButasmanyofyouknowwehavenowcom
pletednineyearsoflarvicidingwiththeorganophos
phateshavesprayedintheneighborhoodof500000
acreswhichamountstomorethanseventimesthe
numbersprayedwithDDTbeforeitswayoutso
whatisourrelativepositionnowifthereisacorrela
tionbetweenacressprayedandthepotentialexistence
ofatoxicanttomosquitolarvaeThereareofcourse
toomanyvariablefactorstoeffectadirectrelation
shipbutitisinterestingspeculation

WhenParathionwasfirsttestedinthisDistrictin
1951theLC90bylaboratoryanalysesonCulex
tarsaliswasonepartParathionto200millionparts
wateror005ppmonastrainhighlyresistanttoall
chlorinatedhydrocarbonstestedWedonothave
comparisonLC90figuresonanonresistantstrainfor
Parathionatthatperiodbutwedohavethemfor
EPNMalathionandMetacideanditwasfoundthat
ittookthreetimesasmuchofthesematerialsonthis
strainonanLC90basisasitdidonanonresistant
strainAsmentionedtheselarvaehadsurvivedre
peatedtreatmentswithavarietyofchlorinatedhydro
carbonsandwereresistanttoDieldrin100timesDDT
105timesandHeptachlor1300timesCertainlyif
therewasanyweaknessinthestrainithadbeen
eliminatedThoseremainingwerelargeandgenerally
heavywithfatbodyItwasnottoosurprisingtofind
themmoderatelytoleranteventothephosphategroup
Howeverthistolerancecannotbedirectlyidentified
withselectiveresistancebutrathervigortolerance

MORTALITYRATECULEXTARSALISTO

PARATHION

KlipsteinDuckClubArea
PPM110011671200

010067 005

1951 100 90

1953 100

1955 99 99 94

1958 100 97

1959 100 77 57

1960 100 96

003

69

77 38

82 62

58 30

23

75 30

12501500133311BIL

002 001

30

004

80

95

87

79

58

68

105
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By1953thisvigorwasdilutedbynearly13or
aboutwhatitwasonanonresistantstrainastested
withMalathionandEPNin1951Thetolerancelevel
remainedrelativelyconstantthenforthenextfive
yearsoruntil1958whenarecord106000acreswere
sprayedwithParathionSeventypercentwasforcon
trolofCulextarsalisAsyouseeintable1webegan
toseesomeindicationofresistanceinthelower
dosagesEventhoughwesprayedoverdoubleour
pastfiveyearaveragethatseasontheCulextarsalis
populationwasnotsubjectedtointensivepressure
becauseofthefloodedconditionthroughoutmostof
theDistrictIn1959ouroperationswereonlyhalf
whattheywerein1958andwewereabletoexerta
greatdealmorepressureontheCulexpopulationThis
factisperhapsthereasonforthesharpincreasein
tolerancetoParathionasisshownintable1This
leveloftolerancemaywellhavecontinuedexcept
thatbythebeginningofthe1960seasonwehadexpe
riencedourseconddryseasontwoconsecutiveyears
withlessthanthreeinchesrainfallIrrigationwaste
waterwasataminimumandtheriverbottomwas
dryAsaresultthefemaleCulextarsalisinearly
earlyspringwerereallyhardputtofindenoughsuit
ablewaterforovipositionandtheearlycropoflarvae
wereconcentratedbyreasonoflimitedsourcesThe
plightofthefemaletarsaliswasfurthercompounded
thatspringbyanextendedperiodofcoolweather
Oursprayoperatorswerenotpressedfortimeand
whentheydidfindsourcesoflarvaethetreatment
wasthoroughtosaytheleastForlackofabetter
reasonitismycontentionthereforethatlarvaefrom
overwinteringresistantstockwashitsoseverelyat
thattimethatdirectprogenywereintheminority
whenthesetestsweremadelaterthatseasonIfsome
oneelsehasatheoryastothereasonforthesudden
dropinthesusceptibilitythatseasonIammorethan
anxioustodiscussitwithhimIprobablyshouldalso
addthatourDistrictissurroundedbyuncontrolled
areasoverhalfitsbordersandweundoubtedlyhave
aninfluxofnonexposedstockeachseasonThepat
ternandextentofthisimmigrationisnotfullyunder
stoodbutundoubtedlyplayssomepartinouroverall
tolerancelevel

Thetolerancedropweexperiencedwithlaboratory
evaluationsin1960wasstronglysupportedbyfield
trialscompletedinourexperimentalplotstwomiles
fromwherethelarvaewerecollectedforthedatein
table1Hereweexperienced100controlofCulex
tarsalisat01poundsperacreorsaiddifferently1
poundin100acres1poundin200acres1poundin
500acres1poundin667acresandat1poundin1000
acresweobtained100controlonetimeand84at

anotherInalltrialsweaveragedbetterthan10larvae
perdipAt0005or1poundper2000acreswedid
notexperienceanycontrolofcoursebutthenwedid
notexpectanyat1poundin100acresIntheseplots
thereisnointerferencefromvegetationeachplotis
separatefromtheothersothatthereisnochanceof
contaminationfromanotherplotnoranychanceof
dilutionandthedriftisnegligibleTheseresultscould
neverbeduplicatedonafieldcontrolbasisbecauseof
theforementionedfactorsweencounterinfieldspray
ingbutitdoesgiveusaninsightastothepotential
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toxicityofthismaterialiftherewerenomechanical
interferences

Judgingfromtheseresultsaloneonemightsurmise
thatresistanceisnotanimmediateproblembutthere
isalwaysoneflyintheointmentOneregioninthe
Districtwhichisinfluencedneitherbydroughtnor
floodisourCountyandCitysewerfarmHereduring
theactivebreedingseasonitisnecessarytospray
nearlyeverydayeitherbygroundequipmentorthe
airplaneTheCulexpopulationbothtarsalisandquin
quefasciatusisunderconstantpressureAlthoughwe
appeartobegetting100controlandadultcounts
andservicecomplaintsarenegligiblefromthatarea
ourlarvalpopulationremainsrelativelyhighweek
afterweekWhatisworsetolerancelevelhasnotgone
downthisyearbutactuallytookariseBothspecies
ofCulexareabletotolerate2to3timesmoreParathion

thanCulextakenfromotherpartsoftheDistrictwhere
pressureisagreatdeallessLarvaefromthisareaare
amuchheartierstrainthoughduetothenatureof
theirfoodsupplythedifferenceinsusceptibilityisnot
greatenoughtoascertainspecificallywhetherthis
isgeneticresistanceormerelyvigortolerancebutit
doeslooklikethebeginningofresistanceInthis
respectParathionresistanceismoredifficulttopin
pointthanresistanceinthechlorinatedhydrocarbons
Wedoplanonpursuingthisevidencewithmorevigor
nextseasontoascertainourexactpositioninthat
region

InconcludingIwouldliketomentionthatwedo
haveresistancetoMalathionincertainoftheurban

sectionsIntheruralareaswhereonlyParathionhas
beenusedexceptforhandapplicationsthereisno
evidenceofMalathionresistanceineithergenusDDT
resistancehasdroppedquitenoticeablyintherural
areasthepastfiveyearsbutitsuseisprecludedby
severalunfavorablefactorsfamiliartoallofus

STATUSOFSUSCEPTIBILITYOFADULTEYE

GNATSTOINSECTICIDESANDFACTORS

CONTRIBUTINGTORESISTANCEINTHE

COACHELLAVALLEYCALIFORNIA
GPGEORGHIOUANDMSMULLA

UniversityofCaliforniaCitrusExperiment
StationRiverside

Toxicitydataobtainedonacolonyoftheeyegnat
Hippelatescollusor TownsendfromtheCoachella
ValleyCaliforniarevealedahighlevelofsuscepti
bilitytoseveralorganophosphoruscompoundsbut
surprisinglylowsusceptibilitytodieldrinlindaneand
DDTGeorghiou Mulla1961Thecolonyem
ployedinthesetestshadbeenestablishedin1957ie
morethan10yearsaftertheintroductionofsynthetic
organicinsecticidesintheareaandtherewerereasons
tosuspectthattheinsensitivenessofthetestpopula
tiontochlorinatedhydrocarboninsecticideswasdue
toselectionpressurefromthesecompoundsrather
thantonaturaltoleranceinthespecies

PracticallyeverycropintheCoachellaValleyis
PaperpresentedattheJointMeetingoftheAmericanMosquito
ControlAssociationandtheCalfiorniaMosquitoControlAs
sociationAnaheimCaliforniaJanuary30February21961
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treatedwithinsecticidesAlthoughmosttreatments
areappliedtofoliageacertainamountoftheinsecti
cideundoubtedlyreachesthesoilduetodriftorrun
offorwhenthecropresiduesareplowedunderIn
additiontothesetreatmentswhichareaimedatagri
culturalpestslargeareasoflandhavebeentreated
since1952withaldrinorDDTbytheCoachellaVal
leyMosquitoAbatementDistrictfordirecteyegnat
controlItwasthusverylikelythatacontinuousselec
tionpressurewasexercisedbytheinsecticideresidues
onallstagesoftheeyegnatthesoilresidueaffecting
thesoilinhabitingpreimaginalstagesandthefoliage
residuessuppressingtheadultswhichspendagood
partofthedayintheshadeaffordedbythevegetation

Toverifythehypothesisconcerningresistancethe
susceptibilitylevelsofthe1957colonyweredeter
minedvisavisthoseofacolonyestablishedforthis
purposefromgnatscollectedinanuntreatedareanear
ElToroOrangeCountyCaliforniaComparativetests
werealsorunonfieldgnatscollectedintheCoachella
ValleyandinOrangeCountyAlltestswereperformed
onadultinsectsbyacontactmethodalreadyde
scribedGeorghiou Mulla1961

TheresultsobtainedindicatedthattheOrange
Countypopulationwasverysusceptibletodieldrin
lindaneandDDTLCvaluesof00120017and
023gscm2respectivelywhiletheCoachellaVal
leypopulationexhibitednearlycompleteimmunityto
dieldrinandresistanceratiosof50and11foldto

lindaneandDDTrespectivelySusceptibilitytopara
thionintheCoachellaandOrangefieldpopulations
wasalmostidenticalLCvaluesof0014and00073
gscmrespectivelyindicatinglittleornocross
tolerancetothiscompoundasaresultofresistanceto
chlorinatedhydrocarboninsecticides

Theseresultsindicatethatfutureresearchoneye
gnatcontrolshouldberesistanceconsciousandmust
beorientedtowardtypesofcompoundswhichhave
beenshowntoinduceonlylimitedandshorttermre
sistanceinthetreatedpopulation

Detaileddataonthisworkaregiveninamoreex
tensivepaperpublishedelsewhere

References
GeorghiouGPandMSMulla1961Amethodandresults

ofscreeninginsecticidesagainstadultHippelateseyegnats
JourEconEntInpress

STUDIESONCHEMICALATTRACTANTS

TOHIPPELATESEYEGNATS

ROBERTWDORNERANDMIRSMULLA

UniversityofCaliforniaRiverside

Thestudyofinsectattractantsisaninterestingone
andtheresearchmaninthisfieldhastocovera

greatnumberofphasesrangingfrominsectphysiology
toanalyticalchemistryWewillattempttocovera
numberoffacetsoftheresearchoneyegnatattractants
inwhichwehavebeenengagedforthepastfew
years

Olfactometry
TheolfactometerdesignedbyMullaetal1960a

foruseinfieldevaluationofchemicalattractants

andfairlyeasyevaluationofalargenumberof
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samplesNeverthelessthereisafourmonthsperiod
eachyearwherethefieldpopulationofeyegnatsis
notsufficientlyactivetoallowtestingItislargely
forthisreasonthatwehavespentagreatdealof
effortindesigninglaboratoryolfactometersInorder
tointelligentlydesignanolfactometertheresponse
oftheeyegnattoanumberofphyiscalfactorshad
tobeinvestigated

Theresponseofeyegnatstolightofdifferentwave
lengthswasinvestigatedDornerandMulla1961
anditwasfoundthateyegnatsareattractedby
lightofawiderangeofwavelengthsBlueandgreen
lightwasmosteffectivebutthewholespectralrange
forHippelatesgnatsiswellknownItpermitsarapid
fromultraviolettoyellowwascapableofattracting
eyegnatsOntheotherhandgnatsrespondedvery
poorlytoorangeandredlight

Theoptimumtemperaturerangealthoughknown
inageneralfashionfromfieldobservationshadto
bereinvestigatedunderlaboratoryconditionsIt
turnedoutthatthetemperaturewhicheyegnats
selectifgivenachoiceisintimatelylinkedwiththe
moisturecontentoftheatmosphereThusinanatmos
phereof93relativehumiditytheoptimumtempe
raturewas39CWhileat1relativehumidity
30CwasthepreferredtemperatureIntermediate
valuesfortheoptimumtemperaturewerefoundfor
humiditiesbetweentheseextremes

EyegnatsareattractedbyairflowOurstudies
inthelaboratoryshowedthateyegnatsareattracted
byairmovementuptoaboutsixmilesperhour
Theyflyupstreamatspeedsupto2mphandcrawl
upstreamatspeedsbetween2and6mphAthigher
windvelocitiesthegnatsapparentlycannotmoveup
windanymore

Whethertheresultsofourlaboratorystudieson
theresponseofeyegnatstovariousphysicalfactors
applytofieldconditionsaswellisnotknownat
thepresenttime

Despiteourextensiveworkaimingatcreatingopti
mumphysicalconditionsforlaboratoryolfactometry
wehavenotbeensuccessfultodateindesigningan
olfactometerusableunderlaboratoryconditionsEven
ourfieldolfactometerusedunderlaboratoryconditions
didnotpermitevaluationofattractancyItwould
appearthateyegnatsinconfinementreactdifferently
fromgnatsinthefield
NaturalAttractantMaterialsforEyeGnats

Theuseofrottenliveroreggaseyegnatattractants
iswellknownAlthoughnothingcanbestatedwith
certaintyitmaybereasonablyassumedthatthese
andotherdecayingproteinsMullaetal1960b
formchemicalattractantswhicharesimilarinnature
ifnotidenticalThechemistfacedwiththeproblem
ofisolatingachemicalattractantfromdecayingpro
teincanthenessentiallychoosetheonewhichisbest
suitedforexperimentationWhenitwasfoundMull3
etal1960bthateyegnatsgroundupinwater
withmortarandpestlecontainanattractantforeye
gnatspossiblyanevenmorepowerfulonethanegg
baititwasthoughtthatthisattractantmightwell
bechemicallydifferentfromtheonecontainedin
decayingproteinHowevernotallsamplesofground
upeyegnatswereequallyattractantandthesuspicion
arosethatageingofthesampleseventhoughonly
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forafewhoursmightinfluencetheirattractancy
Averycarefulinvestigationoftheinfluenceofageing
ontheattractancyofgroundupeyegnatpreparations
wasthenundertakenGnatstransportedtothefield
aliveandgroundupimmediatelypriortotesting
yieldedahomogenatewhichshowedonlyveryslight
attractancyButafterageingforafewhoursthe
preparationsshowedasmuchattractancyasstandard
eggbaitThusitwouldseemthatmuchofthe
attractancyofgroundupeyegnatsisduetoproducts
ofsomedecompositionWhataboutthesmallamount
ofinitialattractancyWhileonlyisolationofthe
attractantcouldprovideanunambiguousanswerall
theevidencethatwehavegatheredsofarseemsto
indicatethattheinitialattractancyalsoisdueto
productsofproteinmetabolismThusthereisno
apparentadvantagetotheuseofeyegnathomogenates
overthecurrentlyuseddecayingeggsforattractant
isolationstudies

AttractantIsolationStudies

Wehavebeeninvolvedinattemptstoisolatechem
icallytheeyegnatattractantfromrotteneggsfor
severalyearsandtheproblemisoneofgreatcom
plexityAtthepresenttimeweareslowlyaccumulating
aneggattractanthopingtogetenougheventually
forchemicalanalysis

Earlyworkshowedthattheattractantcanbeex
tractedinalkalinemediumbutnotinacidorneutral
mediumThisleadsonetoconcludethattheattractant

isanamineWeweresomewhatsurprisedtherefore
whenweinvestigatedtheattractancyofourextracts
atvariouspHvaluesandfoundthathighpHvalues
inactivatedtheattractantreversiblyThisiscertainly
notthekindofbehavioronewouldexpectfroma
simpleamineWhatkindofacompoundmightfit
thebehaviorpatternoftheattractantTakingall
theevidenceintoconsiderationitwouldappearthat
theattractantcouldhardlybeanythingbutapoly
amineorapolyaminoacidPaperchromatographyof
theeggextractwithbutanolaceticacidagaingave
resultsconsistentwiththeideathattheattractant
isapolyaminocompoundItturnsoutthatthe
numberofknownnaturallyoccurringrepresentatives
ofthesecompoundsrelatedtoproteinmetabolismis
relativelysmallandweareintheprocessoftesting
alltheonesavailabletousNowofcoursethere
isnoassurancethattheattractantisacompound
whichhaseverbeenisolatedbeforeOurpreliminary
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resultsfromthesescreeningexperimentsindicatethat
spermidineatriaminocompoundisanattractant
foreyegnatsHoweverevenatoptimumconcentra
tionitisnotaspowerfulanattractantaseggbait
Furthermoreourtestsshowagreatandquiteun
explainedvariabilityintheattractancyofspermidine
ClearlymuchfurtherworkisrequiredFromallin
dicationsitwouldappearthatspermidineisnotthe
attractantfoundinrotteneggsbutacompoundsuffi
cientlyrelatedtotheeggattractanttoconfusesome
ofthegnats

RoutineScreeningofCompoundsforAttractancy
Routinescreeningofstockchemicalsforattractancy

toaninsectspeciesisoneoftheoldestandeven

nowquantitativelythemostimportantmeansofob
tainingchemicalinsectattractantsInthepasttwo
yearswehavescreenedseveralhundredcompounds
mostlysuppliedtousbytheUSDepartmentof
AgricultureforthepurposeNoneofthematerials
showedsufficientattractancyforeyegnatstobeof
anypracticalvalueHoweverthegeneraltrendof
ourresultsisencouragingDuringthefirstyearof
ourscreeningprogramonly15ofallthechemicals
testedshowedanyattractancyatallDuringthesecond
yearwetestedmostlysubstancesstructurallyrelated
totheonesthathadshownsomeattractancyinthe
firstyearwiththeresultthat50ofthesubstances
testedshowedlowgradeattractancyThuswhile
noneofthesesubstancesevenapproximateusefulat
tractantsitwouldseemthatweareslowlylearning
aboutthestructuralrequirementsforattractancy
Conclusion

Whilethemajorobjectivesofourprojectnamely
tofindasuitablechemicalattractantforeyegnats
hasnotbeenachievedasyetwefeelthatweare
zeroinginonthetargetfromseveralsides
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Itisnowevidentthatmicrosporidiansbelongingto
thegenusThelohaniacommonlyparasitizemosquito
larvaeinCaliforniaThefollowingspeciesofmosqui
toeshavebeenfoundnaturallyinfectedinthefield
CulextarsalisCoquillettCpeasSpeiserCapicalis
AdamsCerythrothoraxDyarCthriambusDyar
AedesmelanimonDyarAsquamigerCoquillett
Culisetaincidens ThomsonCinornataWillis
ton andAnophelespseudopunctipennisfranciscanus
McCrackenItappearsthattheThelohaniafoundin
theselarvaearehostspecificforalthoughdifferent
speciesofsomeofthehostsarefrequentlyfound
closelyassociatedinthesameaquatichabitatsinno
instancehavetwodifferentspeciesoflarvaebeen
foundinfectedbythesamespeciesofparasite

ThebiologiesofThelohaniaparasitestheirhost
parasiterelationshipswithmosquitoesandtheir
modesoftransmissioninthefieldarelittleknownIt
hasbeenfoundinCaliforniathatthelevelsofinfec
tionoccurringinnaturalpopulationsofhostlarvae
varygreatlydependingupontheparticularspecies
ofmosquitoesinvolvedPopulationsofCtarsalis
havebeencommonlyfoundwithlevelsofinfection
rangingfrom5to15 thissamelevelofinfection

hasalsobeenobservedinAfranciscanuswhilepopu
lationsofCincidenswithwellover50ofthelarvae
infectedhavebeenexaminedIncontrastwiththese
thelarvalpopulationsofCapicalisAmelanimon
andCinornatawhichhavebeensampledusuallyhad
lessthan1oftheirindividualsparasitized

Thelohaniaparasitesapparentlyinvadethehemo
coeleofthelarvalhostIndividualswithfrankinfec

tionsbecomedenselypackedwithsporesbythetime
theydeveloptothefourthinstarandareusuallyrec
ognizedinthefieldwithlittledifficultytheseindi
vidualsinvariablysuccumbtotheirinfections

AttemptstotransmitThelohaniainfectionsto
healthylarvaeinthelaboratorybyexposingthemto
sporesandinfectedtissuesfromnaturallyparasitized
hostshavebeenunsuccessfulIthasbeenfoundhow
everthatinfectedadultfemalemosquitoescarrying
sublethalinfectionsareabletotransmittheparasites
totheirprogenytransovarially

LarvaeofCtarsaliscollectedinMaderaCounty
Californiawerefoundinfectedwithacytoplasmic
polyhedrosisvirusInfectedlarvaewereswollenwith
anaccumulationofhemolymphinthethoraxand
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ABSTRACT

theyassumeddistortedcurledpostureswhenhanging
fromthewatersurfaceSubsequentlyitwasfound
thatthesecharacteristicsyndromesdonotbecome
evidentuntilinfectedlarvaedeveloptothefourth
instarwhendensedepositsofcuboidalinclusion
bodiesformincertainareasofthethoraxandhead

ofthemoribundhostsThevirusapparentlyishighly
pathogenicasdiseasedindividualsusuallysuccumb
beforepupationtakesplaceInthelaboratoryithas
beenpossibletotransmitthevirustohealthylarvae
byexposingthemtoinfectedtissuesfromdiseased
individuals

Severalbacteriahavebeenisolatedfrommoribund

larvaemostofthesearegramnegativefacilliandit
isthoughtthattheywerefacultativepathogenswhich
accidentallygainedaccesstotheirhoststissuesThe
bacteriahavebeenculturedonartificialmediaand
willbestudiedinthelaboratory

CURRENTLOGPONDMOSQUITO
RESEARCHINOREGON
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OregonStateBoardofHealthPortland

Logpondscompriseatypeofaquatichabitatcom
moninthelumberingregionsofthePacificcoastand
InlandEmpirewheretheyareusedinconnectionwith
lumberandplywoodmillsforthesortingandstorage
oflogsSurfaceareasrangefrom025acretoover100
acresdepthsfrom4toover30feetbutmostlyfrom
8to10feetPondbasinsaresteepsidedwithlittle
ornoshoalwaterThewaterischaracteristicallydark
incolorfoulinodorandhasahighdissolvedand
suspendedorganicmattercontentAboutninetenths
ofalllogpondssupportpopulationsofmosquitolarvae
frequentlyverylargeonesseveralhundredtomore
thanthreethousandpersquarefootWheresuchheavy
breedingconcentrationsoccurclosetoinhabitedplaces

providedthemosquitoesaremanbitingformswhich
notallofthemare adifficultcontrolproblemarises

Applicationofinsecticidestologpondsformosquito
controlisoftendifficultandfrequentlyonlypartly
effectiveThelargesizeofmanyofthemprecludesthe
useofordinarysprayinganddustingequipmentfrom
thebankasdoesthefactthatthereareseldomaccess
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roadsaroundmorethanapartoftheperipheryof
thepondfrequentlythelargepilesoflogsknownas
colddecksalmostcompletelysurroundpondsBoats
cannotbeusedbecausethewatersurfaceiscovered

withlogsanddividedbyboomsAirplanespraying
oftendoneisdifficultanddangerousbecauseofthe
proximityoftallmillbuildingssmokestacksguy
wiresboomsparsandhighcolddecksWherelogs
arestoredinbundlesusually1015feetindiameter
theupperlogsprotrudefromthewaterandeffectively
shelterlarvaeinthespaceswithinthebundleCold
deckedlogsespeciallywhenthedeckisbuiltinthe
pondshelterlarvaeinchinksbetweenthelogsatwater
level

Higlypollutedlogpondwatersrapidlyinactivate
mostinsecticidesItisnotuncommonforsuchwaters
tobecomeharmlesstolarvaewithin48hoursneces
sitatingresprayingwithinaweek

Useofinsecticidesonlogpondsisalwaysapoten
tialdangerfromtheviewpointofwaterpollutionA
standardpracticeinthelumberindustryistodump
ieemptymillpondsonceayearusuallyduring
the4thofJulyholidayforthepurposeofrecovering
sunkenlogsrepairingdikesandremovingaccumula
tionsofbarkfromthebottomThismeansthataslug
ofinsecticidescarryingwatervaryingfrom10acre
feetinthecaseofasmellpondto1500ormorefora
largeoneemptiesintotheneareststreaminashort
timeSpraycloudsespeciallythosefromairplane
sprayingarelikelytodriftovernearbystreamsMany
millsarelocatedonthebanksofstreamsforconven
ienceinobtainingwaterforpondandmillsupply
OnthePacificcoastmostsuchstreamscontaintrout
steelheadandsalmonandthepossibilityofwiping
outasteelheadorsalmonrunisalwayspresent

Finallyresistancetoorganicinsecticidesisbecom
ingnoticeableinOregonlogpondmosquitoesespe
ciallyintheSalemarea

Becauseofthemanydifficultiesassociatedwiththe
useofinsecticidesemphasisinlogpondmosquito
studiesisbeingplacedonnaturalisticmeansofcontrol

Speciescompositionoflogpondmosquitopopula
tionsislargelydeterminedbythedegreeoforganic
pollution McHughWilsonandMillersubmittedfor
publicationPolysaprobicpondsattractonlyCulex
peusCulexpipiensandCulisetaincidensAtalower
degreeofpollutioncorrespondingroughlytothe
alphamesosaprobicofLiebmann1951thesethree
speciesoccurwithCulextarsalisCulexterritansand
MansoniaperturbansAtastilllowerdegreeofpollu
tionapproximatelythatofLiebmannsbetamesosa
probiconlyCulextarsalisandCulisetaincidensare
foundprobablyMansoniacanoccurinsuchsituations
alsoInpondsinwhichlogshavebeenstoredforover
twoyearsinwhichmineralizationoforganicmatter
islargelycompletepopulationsofCulextarsalisand
Anophelesfreeborniandofthelatteraloneoccur

Itiscuriousthatpolysaprobicpondslocatedclose
togethermayproduceonlyCpeusonlyCpipiensor
bothtogetherEastoftheCascadespolysaprobic
pondsoccurwithoutmosquitopopulationstheseare
probablythosethatwouldbeattractivetoCPeusonly
occuringinanareainwhichthisspeciesdoesnotexist
Aspracticallyalllogpondsreceivingadditionalpollu
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tionfrompulpmillwasteorsewageproduceCpipiens
onlyitispossiblethatsulfurornitrogencompounds
abundantinsuchwastesmayrepelCpeusselectively

NeitherCulexpeusnorCulexpipiensemergingfrom
logpondsappeartobitemanatleastinOregonThis
observationisbasedonhousetohousesurveysmade
incommunitiescloselysurroundingpondsproducing
onlythesespeciesonquestionsaskednightshiftem
ployeesworkingonorclosetosuchpondsandon24
mannightsofbitingcollectionsmadeadjacentto
pondsproducingonlythesetwospeciesCulisetain
cidensoccasionallypresentingenerallysmallnum
bersoverthewholerangeofpollutionalsoappears
tobiteinfrequentlyAmoreextensivestudyofthe
bitinghabitsofthesethreespeciesisplannedforthe
summerof1961shouldtheearlierobservationsbe
confirmeditwouldappearthatlarvicidaltreatmentof
polysaprobicpondsisunnecessary
Ifpolysaprobicpondsproduceonlynonbiting

mosquitoesthenthepossibilityexistsofaddingaddi
tionalorganicmattertomesosaprobicpondstocon
vertthemintopolysaprobiconesSeveralsuchponds
haveinfactbeenobservedTheKochLumberCom

panySandyOregonservesalsoasthesewageoxida
tionpondforthetownofSandyitssolewatersupply
beingtheeffluentfromtheprimarysewagetreatment
plantThispondproducesonlyCpipiens

Inthreecasesinwhichpondsreceivedwastefrom
paperpulpingmills onesulfateprocesstwosulfite
processonlyCpipienswereproducedFewponds
howeveraresosituatedastoreceivedirectdischarges
ofsuchsubstancesandthecostofhaulinglarge
amountsofthembytanktruckorothercarrierwould
beprohibitiveThemostpracticalwayofachieving
ahighlevelofpollutionistoutilizeonlysmallponds
twoacressurfaceareaorlessforhandlingandsort
inglogsandtorelyoncolddecksforlogstorage
Duringthepresentstudiestherehasbeenencountered
nocaseinwhichmanbitingmosquitoeshavebeen
producedinsmallpondsincontinuoususeduringthe
mosquitobreedingseasonVirtuallyallCtarsalis
MansoniaandAnophelesbreedingoccursinlargestor
agepondswithrelativelylowdegreesofpollutionor
insmallpondsattachedtomillswhichhaveceased
operationsduringthebreedingseason

Theeffectoffresheningpollutedlogpondshasbeen
observedinanumberofcasesIneverycasethishas
resultedinreplacementofpresumablynonbitingspe
ciesbyCtarsalisorAnophelesandthispracticeis
notrecommendedexceptinsituationsinwhichit
mightopenthewayforcontrolbylarvivorousfishes

Fishhaveoftenbeenusedinmosquitocontrolin
impoundedwatersFewlogpondscontainfishother
thanbullheadsAmeiurusspwhichalongwith
bullfrogshavebeenwidelyintroducedintomesosa
probicpondsNeitherbullheadsnorfrogshaveany
antilarvalvalueMostCentrarachidfishesbasscrop
piessunfishandsomeothertypes carpsuckers
daceredsidedshinerssticklebackscanliveinmeso
saprobicpondsbutdonotreproducethereprobably
becauseoflackofnestingsitesandalsobecauseeggs
andfryaremoresensitivetolowoxygenthanare
adultfishIneverycaseinwhichfishesotherthanbull
headshavebeenfoundinlogpondsthepondhasbeen
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connecteddirectlywithapondorstreamandinsuch
casescompleteeliminationofmosquitobreedinghas
oftenresultedRedsidedshinersRichardsoniusbal
teatusandsticklebacksGasterosteussppwerethe
mostefficientlarvivorousfishesinsuchsituationsNo
fishesfrogsorotheraquaticvertebratescansurvive
inpolysaprobicponds

ThemosquitofishGambusiaaffinishasbeenwidely
introducedintomesosaprobiclogpondsduringthe
presentstudyBothCaliforniaandthecoldacclima
tizedUtahstrainshavebeenusedThesefisharevery
effectiveinsmallponds05acreorlessandinlarger
pondsiftheshapeisnarroworirregularGambusia
prefertoremainclosetotheshorewhichlimitstheir
usefulnessinlargerpondsinwhichmuchofthesur
faceisover100feetfromtheshoreline

PondsinwhichonlywesternredcedarThuja
plicatalogsarestoreddifferfrompondsstoringother
speciesintheirattractivenesstoovipositingmosqui
toesAlthoughthesepondsmayhaveahighdegreeof
pollutionasmeasuredbybiologicalandchemicaloxy
gendemandtotalandvolatilesolidscolorsoluble
carbohydratesandfreeCOtheyattractonlythose
speciesCtarsalisAnophelesandCterritansus
uallyfoundinmoderatelypollutedareasThisisnot
becauseofanyrepellingeffectoftheodorofcedar
itselfastheadmixtureofsmallnumbersoflogsof
otherspeciesorthecirculationofwaterfromponds
storingotherspeciesissufficienttoencouragebreed
ingofCpeusCpipiensandCulisetaincidensNo
biologicalworkhasasyetbeendoneontheseponds
butitispossiblethatsomeconstituentofcedarwood
inhibitsthegrowthofmicroorganismsthatwould
otherwisebreakdowntheprimarypollutants wood

sugarsaminoacidsfattyacidsterpenesdiffusing
fromthewoodintodecompositionproductsattractive
tofoulwatermosquitoes

Studiesonthechemistryoflogpondwatermadein
thecourseofthisstudywillbereportedelsewherethe
needforbrevitypermitsonlyafewobservationsof
particularinterestThedarkcolorofsuchwatersis
derivedmostlyfromsolubletanninswhichformag
gregatesoflargerthancolloidalsizeafterentering
solutionpracticallyallcolorisremovedbyamillepore
filterwithaporediameterof05micronMostcolor
isproducedbythebarkaloneasitdoesnotdevelop
anydegreeinpondsstoringbarkedlogsorveneer
peelercoresAllsuchwatersareacidpH4869
andthisacidityisalmostallduetofreeCOshaking
oraerationrestorespHtosourcewaterlevelsvery
rapidlySolublecarbohydrates fromwoodsugars
starchpectinsetcrangefrom23128ppmThe
offensiveodoroflogwatersisunfortunatelydifficult
toanalyzeitisprobablythefactordetermining
selectivemosquitoovipositionbutcontainsadefinite
pineyelementderivedfromtheterpenesofwood
andbarkwhichexistpartlyinsolutionpartlyasoily
surfaceslicksSulfurandnitrogencompoundsdonot
appeartobeimportantconstituentsoflogpondwater
exceptwhereadditionalpollutionfromsewageorpulp
millsisafactor

Ofparticularinterestisagroupofhighlypolluted
pondsinwhichnobreedingwhateveroccursalthough
thelevelofpollutionasmeasuredbychemicalindi
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catorsfallswithinthegeneralpolysaprobiclevel
Thesepondsallusedforstorageoflargenumbersof
logsofsmalldiameter8inchesorlessandobserva
tionssuggestthatsuchlogsmayexudelargeamounts
ofterpenesdifferinginqualityfromthoseoflarger
logsThatkindsandpercentagecompositionof ter

penesvaryintrunkbranchesandneedlesofconifers
isknownGuenther194852It maythereforeprove
feasibletousesuchsubstances ascrudesulfatetur
pentineinsmallquantitiesasarepellantto prevent
mosquitobreeding
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EVALUATIONOFHEALTHHAZARDSOF
PESTICIDES

WILLIAMMUPHOLTPHD
ScientistDirectorUSPHSSanFrancisco

IntheinterestofconservingtimeIwillnotattempt
tocoverthemoreobvioushealthhazardsofpesti
cidesIassumeyouallknowthatyouwilldieif you
drinkenoughparathionandalsothatif aworkmanis

carelessinhowhehandlesthemoretoxicpesticides
heisendangeringhishealthRatherIwilldevote
whattimeIhaveavailabletothemoredifficultprob
lemofevaluationofthemoresubtleeffectsthat may
beassociatedwithlongcontinued exposuretolow
concentrationsofpesticidesDotheycausecancer
orotherdegenerativediseasesWhatisthedanger
thatanadverseeffectwillshowupsometimelater
Canindirecteffectsthatreduceapilotsefficiency
resultinanairplanecrashWemustbecautiousin
jumpingtoconclusionsonsuchquestions

FirstweshouldconsidersomebasicprinciplesIn
generaltheeffectsofexposureeitherasacutethose
thatarereasonablyshortlivedresultingeitherin
deathorcompleterecoveryinthecourseof afew
weeksperhapsorchronicthosethat arepermanent
oratleastfromwhichrecoveryisveryslowEither
typeofeffect acuteorchronicmayresultfroma
singlerelativelylargedoseorfromaseriesofexpos
uresorcontinuousexposuretosmalldosesovera
longerperiodoftimeThelattermaybeconsidered
acumulativeeffectanditmayinsomecasesbedif
ferentfromtheimmediateeffectofalargedose

Itiswellknownthattheorganicmercurycom
poundsmayproduceinmanadelayedeffectthatis
chronicbutmaynotbecomeapparentuntila con

siderableperiodoftimeafterexposureOfcoursethe
sameclinicalcoursemaybeginduringcontinuedex
posureThemechanismofthedelayedactionofthe
organicmercurycompoundsisnotfullyknownStor
FrointheCommunicableDiseaseCenter
BureauofStateServicePublicHealthServiceUSDepart
mentofHealthEducationandWelfareAtlantaGeorgia
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ageofacompoundinarelativelyinactiveformand
itssubsequentreleaseconstitutesonemechanismof
delayedeffectsThaisphenomenonissometimesseen
inchronicleadpoisoninginmanandmaybedemon
stratedinDDTpoisoninginsmallanimalsFitzhugh
andNelson1947Inmanthisphenomenondoesnot
occursincebothstorageandmetabolismaretoolow
toproducetheeffect

Whatevertheformofpoisoningitispossibleto
relyonthegeneralprincipleoftoxicologythatpoison
ingcanbeexpectedtooccurmostquicklymostfre
quentlymostseverelyandmostdiverselyinthose
subjectswhoseexposurehasbeenmostintensivees
peciallyifithasbeenprolongedTheimportanceof
thisprinciplecannotbeoverestimatedwhendealing
withthosespecialinterestgroupswhofearthein
sidiousdelayedeffectsoflowgradeexposureclaim
ingthattheymaygounnoticedforyearsandthen
eventuallyeruptinsomeformofdegenerativedisease
orchronicconditionwhenitistoolateItissimply
unreasonablethatsuchdelayedeffectswouldbedif
ferentinanysignificantwaythanimmediateeffects
oflargerdosagesoverasimilarperiodoftimeThere
foreifwecontinuetokeepundermedicalobservation
individualswithrelativelylargecontinualdosageswe
shoulddetectanypossibledelayedeffectatleastas
soonandprobablymuchsoonerthanitwouldoccur
inindividualswithlowerexposure

ThisthenisthebasisuponwhichthePublicHealth
ServicehasbaseditsprogramWelookfirstforim
mediateeffectsofheavyexposuresinexperimental
animalsandeventuallyinmanThissetsthepattern
ofsignsandsymptomsaswellaspathologythat
weexpecttofindinanypoisonedsubjectNextwe
lookforeffectsthatmayshowuponlyafterprolonged
exposuretosublethaldosagesInexperimentalani
malsthisprolongedexposuremayextendovermore
thanonegenerationsothateffectsonreproductionor
evengeneticeffectsmightbeobserved
Ibelieveitissafetosaythatinsuchlongterm

studieswehaveneverobservedeffectsthatdiffered
inanyfundamentalwayfromthemoreimmediate
effectsofthesamepesticidesOfcoursethisdoesnot
meanthatsuchdifferenteffectsmaynotoccurinman
AsSeevers1953haspointedoutstudiesinman
providetheonlysureguidetotoxicityinmanThere
forewehaveconductedexperimentsdesignedtoob
serveanysuchdelayedeffectsinthosemenwhohave
hadtheheaviestcontinualexposuretopesticides
namelymenwhomanufactureandformulatethe
materialandmenwhomixorapplyitandarethus
exposedoccupationallyItisourplantorepeatob
servationssystematicallyfromtimetotimeandcon
tinuallytobeonthealertforanyunexpectedeffects

OurWenatcheeFieldStationconductedanexperi
mentoverathreeyearperiodthatillustratedthisap
proachSumerforcletal1953andHayesetal
1957 Severalhundredindividualswereclassified
intosevengroupsonthebasisoftheirpotentialex
posuretothepesticidesusedintheorchardsaround
thepredominantlyapplegrowingvalleyofWenat
cheeWashingtonThesegroupsrangedfrommixing
plantpersonnelwhowereconsideredtohavetheheav
iestandmostcontinualexposurethroughseveralles
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serdegreesofoccupationalexposuretoresidentsliv
ingnearorchardsbutwithnooccupationalexposure
andendingwithacontrolgroupofresidentswho
livedentirelyoutsideanagriculturalareaMonthly
bloodsamplesfromthesepeoplewereanalyzedfor
cholinesteraseactivityandtheywereinterrogated
monthlyregardinganypossibleminorcomplainteven
torecordingtheuseofeyeglassesoratoothache
Asexpectedevidenceoftoxiceffectswerefoundmost
frequentlyandmostseverelyamongthoseknownto
havethemostsevereexposureandwereleastcommon
inthosewithleastexposureInfacttherewasno
significantdifferencebetweenthecontrolslivingout
sidetheareaandtheresidentslivingintheareabut
withnomeasurableexposure

ItisnowwellknownPearceetal1952thatDDT
anditsmetaboliteDDEisstoredinfattytissuesof
manaswellasexperimentalanimalsHayesetal
1958haveshownthattheamountdepositedinthe
fatisadirectfunctionofexposurewhetherthatbe
restrictedtodietaryintakeorincludesoccupational
exposureThisofcourseisanotherexampleofthe
principleexpoundedaboveMoreoverHayesetal
1956fedhumanvolunteersupto35mgofDDT
200timestheordinarydietaryleveldailyforayear

andfoundnoclinicaleffectsdetectableeitherbythe
menthemselvesorbycarefulphysicalexamination
andlaboratorytestingThesameresultswereob
tainedinafollowupstudyinwhichtheexposurewas
continuedfor21monthsofDDTdosageand27months
ofpostexposurefollowup

Ofconsiderableimportancewasthefindingthatthe
depositinthefatreachedequilibriumafteraboutone
yearatanygivendosageofDDTandafterthat
continuedintakeofDDTatthesameratedidnot

furtherincreasethestoragelevelAfterexposurewas
stoppedthestoragelevelreducedonlyverygradually
Observationsarecontinuingonthesemen

Thisexperimentwascorroboratedundernatural
conditionsbyOrtelee1958 whoexamined40for

mulatingplantworkersandmeasuredtheexcretion
ofDDAintheirurineTheresultsshowedthat26of

thesemenhadabsorbedDDTatarateequaltoor
higherthanthatofthevolunteerswhoingested35
mgperdayThesemenhadbeenexposedatthis
rateforfromsixmonthsuptosixandonehalfyears
butshowednoapparentilleffectsasjudgedbymedi
calexaminationstheirownreportsortheirworkat
tendancerecordsThereweresomefewwhohad
slightlyreducedneutrophilcountsThesignificance
ofthisisnotyetclearbutthesemenarealsobeing
carefullyfollowed

Undersomewhatdifferentconditionsofexposure
Fowler1953lookedforpossiblesubtleeffectsof
exposuretoagriculturalchemicalsamongthegeneral
populationofanareainMississippiwherethese
materialsareintensivelyusedHecomparedschool
attendanceandmortalityrecordshospitaladmissions
andillnessofthealmostexculsivelyagriculturalarea
oftheYazooMississippiDeltawithsimilarrecords
fortheStateasawholeforyearsbeforeandafterthe
introductionofmoderninsecticidesNoevidence
couldbefoundthatpesticideswerethedirectorin
directcauseofanychronicdiseaseoracontributing
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causeindiseasesgenerallyrecognizedashavingother
etiologiesDeathratesdecreasedinasimilarwayfor
boththeDeltaareaandtheStateasawholeintuber

culosisdysentarypneumoniaanddeathsfromall
causes

TheDeltaareashowedadeclineindeathratefor

diarrheawhiletheStateasawholeshowedaslight
increaseForcancertheDeltashowednochange
whiletheStateasawholeshowedanincreaseOnly
inheartdiseasewasthereapronouncedriseinthe
Deltacountiesandthiswassimilartotherisere
cordedfortheStateasawholeRatesforcertaindis

easesparticularlycommunicablediseasesshoweda
higherfigurefortheDeltathanfortheStateboth
beforeandaftertheintroductionofmoderninsecti
cides

Goldsmith1960intestimonybeforetheGover
norsSpecialCommitteeonPublicPolicyRegarding
AgriculturalChemicalspointedoutthattheoverall
mortalityforanypopulationfollowedforasufficient
periodoftimeispreciselyonethousanddeathsper
onethousandpersonsThatistosayifwereducethe
deathratefromdiseasesthatcharacteristicallyaffect
youngerpeopleatleastasmuchifnotmorethanolder
agegroupsthenwemustofnecessityeventuallyin
creasecorrespondinglythedeathrateamongolder
peopleThereforewemustbeextremelycarefulin
attemptingtointerpretanyincreaseindeathrates
duetochronicdiseasessuchascancerorotherdis

easesthatarecharacteristicofmoreadvancedage
Afteralleveryonemustdieofsomecauseeventually

Goldsmithfurtherpointedoutinrelationshipto
cancerasanexamplethatonecannotspeakofall
canceranditspossiblerelationshiptoanycommon
factorratheronemustspeakofcancerbyspecific
sitesCancerofthetracheabronchusandlunghas
beenincreasingandcancerofthebreastisremaining
ratherconstantCancerofthestomachwhichmight
withsomelogicbeassociatedwithchemicalsinfood
hasbeendecreasingWorkwithexperimentalanimals
isnecessaryandimportantbutexceedinglydifficult
totranslateintohumansignificancebecauseofthe
currentlyextremelycomplicatedthoughlimitedstate
ofourknowledgeofrelationshipsbetweenvarious
typesofcancerespeciallyindifferentspeciesObser
vationsonmenwiththeheaviestcontinuedexposure
asdescribedabovebyFowlerisapttobeourmost
reliablesourceofinformationforsometimetocome

Goldsmithwentontopointoutthatdiabeticmor
talityintheUnitedStatesisdecreasingslightlypos
siblyduetoearlierdetectionandimprovedmanage
mentincontrolandtreatment

Coronaryheartdiseaseisincreasinginfrequency
butisrelativelylesscommoninfarmersagroupwho
mayhaveoccupationalexposurestoagricultural
chemicals

Itseemssafetoconcludethattheevidencetodate
boththatresultingfromaspecificsearchandthat
basedonmoregeneralstatisticsfailstoimplicate
agriculturalchemicalsasacauseofanysignificant
riseindeathratesormorbidityfromanychronic
disease

Tocompleteoursearchforevidenceofpossible
illeffectsofpesticidesonhumanswemustlookfor
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effectsthatarereasonablyrareandthereforemight
wellbemissedbyreviewofstatistics

Onthepositivesidewewouldberemissifwe
didnotmentionthefrankcasesofpoisoningandof
deathresultingdirectlyandclearlyfromexposureto
pesticidesIsuspectyouareallreasonablyfamiliar
withsomeofthestatisticsandevaluationsofthese

casesthathavebeenpresentedinvariousplacesbya
numberofpeople

Thenumberissmallbutregardlessofthefrequency
adeathorevenadisablingillnessisofgreatimport
ancetotheindividualsufferingitandtohisimme
diatefamilyandclosefriendsItisforthisreasonthat
nearlyeveryoneconcernedisveryinterestedandis
makingasincereefforttoreducethefrequencyofthese
casestostilllowerlevels

Webelieveitwisetogiveseriousconsiderationto
allresponsiblereportsofillnessesordisfunctionsthat
appeartoresultfromexposuretopesticidesWehave
gonetoconsiderablelengthstoinvestigatesomeof
themThustherewasthesuggestionthatexposure
toorganicphosphorusinsecticidesmightbeinterfer
ingwiththeabilityofcropdustingpilotstopilot
theirplanesefficientlyThefirstreportswerethat
TEPPwhichwasknowntoproducepinpointpupils
mightbeinterferingwithvisionWearrangedfor
certainpilotstovolunteerforvisionteststhatinvolved
instillationofTEPPdirectlyintotheireyesduringthe
offseasonUpholtetal1956

Thefirstresultsbaseduponinstillationintoboth
eyesshowedmiosisadecreaseinlightperception
andanincreaseddepthoffocusbutnochangein
depthperceptionNextwetriedinstillingtheTEPP
inoneeyeonlyandfoundunmistakableevidenceof
lossofabilitytojudgedistancesunderdynamiccon
ditionseventhoughmoreorlessstatictestsofstereop
siswerenegativeMorerecentlyQuinbyetal1958
reporetdthatapilotwhohadbeenapplyingTEPP
andwashavinggreatdifficultyinlandinghisplane
foundthathisvisionclearedwhenheclosedoneeye
andhelandedwithoutfurtherdifficulty

HolmesandGaon1956havereportedpersistent
mentaleffectsfromexposurestoorganicphosphorus
compoundsShouldtheseprovetoresultfromoccu
pationalorotherexposuretoinsecticidestheycould
wellcontributetoseriousaccidentsTheToxicology
SectionoftheCommunicableDiseaseCenterisac
tivelyinvolvedinanattempttoevaluatethispossi
bilitybutitisnotsimpleForonethingitobviously
doesnotoccurwithallheavyexposuresandthere
foreselectionofcasesforstudyisaprobleminitself
Unfortunatelytheyhavenothingtoreportasyetbe
yondtheratherobviousfactthatifitoccursatall
itiscertainlynotseriousinahighproportionofex
posedindividuals

Finallysomerecognitionisnecessaryofvarious
typesofallergicreactionsTheseorrelatedtypesof
hypersensitivityhavebeenreportedformanydifferent
compoundsThereforeitwouldactuallybesurprising
ifnonewasfoundforpesticidesorauxiliarymaterials
usedintheirformulationTheseatypicalreactions
rangefrommildandtransientskinrashesthrough
asthmatictypesofreactiontothesevereandeven
fatalblooddyscrasiasincludingaplasticanemiaUn
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fortunatelythereisnosimpleandcompletelyreliable
waytoassociatesuchreactionswiththeircausein
everycaseEvenapositiveskintestproperlydone
canbemisleadingThereforewearenotapttoget
anygoodstatisticsonfrequencyofoccurrenceof
suchreactions

Inspiteofourlackofbasicunderstandingorgood
statisticsitisnonethelessclearthatifsuchallergic
reactionsweretypicalinsteadofatypicalinfacteven
iftheywereatallcommontheassociationofcause
andeffectwouldbeobviousandcouldnothavebeen
missedwiththeeffortthatscientistshavemadeto

lookforsucharelationshipItseemssafetosaythen
thatinspiteoftheseriousnessofsuchreactionsto
theindividualsdirectlyconcernedtheyaresufficiently
infrequenttobeofminorimportancefromthestand
pointofupsettingthebalanceofnatureoreven
fromthebroadstandpointofpublichealthingeneral
ascontrastedwiththehealthofeachindividual

Thesethenaresomeofthemoresubtleeffectsthat
wehavebeenlookingforinourevaluationofthe
ealthhazardsofpesticidesWedonotbelievethe
pictureisalarmingbutwedobelievewemustremain
constantlyalert
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Introduction

Researchinvolvingmosquitoesandrelatedinsects
appearstohaveproceededatanunparalleledrate
during1960Upwardsof550publicationsbyapproxi
mately1000authorsappearinginmorethan125
scientificjournalsprovidessomeindicationofthein
ternationalinterestandprogressinthisfield

Anexaminationofthecontentsofthesepublications
revealscertaininterestingtrendsFirstofallthere
hasbeenamarkedupsurgeinattentiondevotedto
themosquitoborneencephalitidesparticularlyfrom
thepointofviewofecologyEquallystrikingisthe
rateofdiscoveryofnewvirusesofmosquitoesanum
berofwhichhavestillnotbeenrelatedtohuman
disease

Withmalariaeradicationprogramsfocusingtheir
principalattentiononthedestructionofvectorswith
residualinsecticidesinsecticideresistancehasbecome
aneverincreasingproblemthusacceleratinginvesti
gativeeffortstodiscovercountermeasuresThisinturn
hasledtosignificantadvancesinpreviouslyunder
developedareassuchasmosquitogeneticsasapplied
toinsecticideresistanceBythesametokenthemagni
tudeandscopeoftheresistanceproblemprecipitated
during1960thegreatestinternationaleffortever
madetodevelopneweffectivecontrolmethodsin
cludingbiologicalaswellasinsecticidalmeans

Althoughcomparativelyfewinvestigatorsconducted
studiesconcerningSimuliumCulicoidesandrelated
formssubstantialprogresswasmadeduringthepast
yeartowardsabetterunderstandingoftheirecology
andcontrol

Exceptforseveralpersonalcommunicationsin
whichprepublicationdatawaskindlysuppliedthe
materialcoveredhereinisrestrictedtoworkpublished
during1960Furthermoreitislargelyconcernedwith
mosquitoeswithsomecoverageofsandfliesandblack
fliesLimitationsintimeandspaceprecludethein
clusionofallimportantresearchfindingsreporteddur
ingtheperiodcovered
Mosquitoes

MalariaIntheareaofmalariaresearchtheexperi
mentaltransmissionofPlasmodiumcynomolgibas
tianelliifromrhesusmonkeystohumansubjectsby
AnophelesfreeborniEylesetal1960 isparticu
larlynoteworthyandraisesthepossibilityofanextra
humanreservoirofthediseaseinmanAftermanyun
successfulattemptsbyanumberofinvestigators

InvitationPaper17thAnnualMeetingoftheAmericanMos
quitoControlAssociationandtheCaliforniaMosquitoCon
trolAssociation1961
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YoeliandMost1960succeededinobtainingthree
successiveconsecutivecyclictransmissionsofPlas
modiumbergheiinAnophelesquadrimaculatusA
aztecusandinyoungwhiterats

Ofconsiderableinteresttothoseofuswhoforyears
havebeenstudyingfactorsinfluencingthesuscepti
bilityofmosquitoestomalarialparasitesistheobser
vationthatthezygoteofPlasmodiumgallinaceumis
passivelyincorporatedintothemidgutepitheliumof
Aedesaegyptiandapparentlypossessesnoinnatemo
tilityatanytimefollowingfertilization Howard
1960Thatzygotesarecaughtininterepithelial
spacesduringtheprocessofalterationinepithelial
cellshapewasdemonstratedwithpolystyrenelatex
spheresTheexperimentalinfectionofAaegyptiwith
exoerythrocyticstagesofPgallinaceumbyWeath
ersby1960hasprovidedadditionalevidencethat
malarialparasitismoftheinvertebratehostpreceeded
parasitismofthevertebratehost

Movingoutofthelaboratoryintothefieldevidence
hasbeencollectedtoshowthattherecentdeclinein

theprevalenceofindigenousmalariainJapanisas
sociatedwithachangeintherelativeabundanceof
memebrsoftheAnophelessinensisgroupOtsuru
andOhmori1960 Theysucceededinclassifying
threetypesaccordingtoeggcharactersandsuggested
thatmalariaepidemiologyintheFarEastberein
vestigatedfromataxonomicpointofviewThein
tensityoftheinfectivityformosquitoesofuntreated
orinadequatelytreatedPlasmodiumfalciparumdur
ingtheprimaryparasitemiasandthelongperiodof
lowgradeintermittentparasitemiashasbeenshown
tobeofgreatimportanceinthemaintenanceofthe
diseaseinendemicareasJeffrey1960

Aninterestingdevelopmentfollowingthefailureto
discoverbreedingareasofmalariavectorsfoundin
housesinonesectionEasternClineTownofFree
townSierraLeoneandtheircontinuedpresenceeven
afterlarvicidingandresidualsprayingwasthecollec
tionbyThomas1960of85vectorsfromtrainsdur
ingJulyandAugustof1959Thisworksuggested
thattheimportationofmosquitoesmightbeofim
portanceinmalariatransmissioninthisareawhere
theincidenceofmalariawassignificantlyhigherthan
intheremainderofthecontrolledarea

VirusesResearchonmosquitobornevirusesreached
anewhighduring1960Thistopicwasgivenspecial
attentionintheformofasymposiumpresentedatthe
lastjointmeetingoftheAmericanSocietyofTropical
MedicineandHygieneandtheAmericanSocietyof
Parasitologistsandwillbesoincludedinthepresent
meeting

The1959outbreakofEasternencephalitisEEin
NewJerseystimulatedincreasedattentiontotheepi
demiologyofthediseaseandtheecologyofpotential
vectorsTwentytwoofthe30isolationsofEEvirus
fromnaturallyinfectedmosquitoesincriminatedCu
lisetamelaneuraastheenzooticvectoramongwild
birdhosts Chamberlain1960 Mosquitolighttrap
recordsofFortDixNewJerseyforthepastfiveyears
suggestedthatacorrelationmayhaveexistedbetween
theunusuallyhigh1959Cmelaneurapopulationand
theconcommitantoutbreakofEE Flemingsetal
1960LikewiseHayesandcolleagues1960bnoted
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anapparentcorrelationbetweenthetypeofmosqui
toeswhichwerethemostabundantininlandand
coastalregionsandthetypesofhostsstrickeninthese
regionsMorerecentlyhostpreferencestudieswith
CmelaneuraattheTauntonMassfieldstationhave
confirmedthatthisspeciesfeedsprimarilyonbirds
butthatitwillalsofeedonmammalsandevenon
reptiles Hayes1961 Culexpipiensalsoshoweda
highpreferenceforbirdsbutCulexsalinariusfed
aboutasmuchonmammalsasonbirds

EEviruswasisolatedfromCulexrestuanscollected
inNewJerseyduringtheencephalitisoutbreakHayes
etal1960candfromapoolof13Aedesvexansin
ConnecticutWallisetal1960Ontheotherhand
Favorite1960reportedtheabsenceofdetectable
EEvirusinthemosquitopopulatoinofFloridaduring
aseasonalperiodwhenfewequinecasesattributable
toEEwerereportedThefindingof30percentim
munesEEamongthewildbirdpopulationledhim
toconcludethattheinfectionwasofrecentandlocal
originEvidencecollectedinMassachusettswithfour
flocksofsentinelchickensshowedthathighlevelsof
enzootictransmissionofEEviruscouldoccurwith

outinvolvinghorsesorhumans Hayesetal1960a
Thatotherstatespossessthepotentialforoutbreaks
ofthisdiseaseisexemplifiedbyNewYorkstatewhere
allbuttwoofthe16speciesofmosquitoesknownto
besuspectibletoEEvirusandtotransmititinthe
laboratoryoccurandwherethevirushasbeenisolated
recently Collins1960

InvestigationsconcernedwithWesternencephalitis
WEandStLouisencephalitis SLEhavebeen

characterizedbyanintensifiedstudyofvectorecology
Severalinterestingfindingshaveresultedfromthe
workofHessandassociatesoftheEncephalitisSec
tionoftheUSPublicHealthServiceatGreeleyColo
radoandfieldstationsAtGreeleyitwasobserved
thatvisualandchemicalstimuliplayedanimportant
roleinattractingbloodseekingCtarsalisAfterthe
mosquitoreachedthefoliageoftreeswhereitsavian
hostswereavailablelowconcentrationofCOno
longerplayedaroleinitsorientationwithinthevege
tationcanopyDow1961

SeasonalobservationsonthenulliparityofCtar
salisintheGreeleyareaindicatedthatinthefalla
physiologicallydifferentpopulationofadultsdevelops
whichdoesnotseekbloodmealsBlackmoreand
Dow1961Hibernatingmosquitoesseemedtobe
almostentirelyofthistypeThechancesthatthey
couldserveasoverwinterreservoirsofencephalitis
virusesseemsthereforetobeveryremoteItwasalso
observedintheGreeleyareathatCtarsaliswasrare
orabsentinhigherelevationswherehightransmission
ratesforWEoccurredinsentinelchickensBlack
moreetal1961suggestingthatsomeothervector
mayberesponsibleforthishighaltitudetransmission

Elevenof15isolationsofWEvirusfrommosqui
toesintheEasternUnitedStateswerefromCmela
neura Chamberlain1960SLEviruswasisolated
oneightoccasionsfromCquinquefasciatusduringan
epidemicofStLouisencephalitisinCameronCounty
Texas BrodyandBrowning1960

OverafiveyearperiodinCalifornia764virusiso
lationsweremadeofwhich433wereWE186were
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SLEand145TurlockMeyersetal1960Allthree
viruseswereisolatedfromCtarsalisandCpeusWE
andTurlockviruseswerefoundinCpipiensDuring
thissameperiodoftimethepredominantspecies
foundinnearlyallcollectionstationsinfourstudy
areasoftheCentralValleyofCaliforniawereCtar
salisCpipienscomplexCpeusandAfreeborni
LoomisandMeyers1960 Howevertherewere
importantdifferencesintherelativeabundanceof
thesespeciesfromareatoareaVirusinfectionsin
mosquitoescouldusuallybefoundinanareaoneto
twomonthspriortothefindingofhumanillnessLong
shoreetal1960
Ithasbeensuggestedthatapossiblerelationship

betweenencephalitisvirusactivityandthedateofthe
springsoiltemperatureinversionmightprovidethe
earliestseasonalindicationofapotentialincreasein
mosquitobornevirusBenningtonandSherman1960
Grahamandcoworkers1960showedthataposi
tivecorrelationexistedbetweenthepercentageof
timesCtarsalislarvaewerefoundaloneandthenum
berofcasesofWEreportedinhorses

InstudiesconductedattheColumbiaWildlife
RefugenearOthelloWashingtonitwasfoundthat
densevegetationprovidedsatisfactoryrestingsites
forCtarsalisthroughmidJulyHarwoodandHalf
hill1960Mammalianburrowsandrockfissurespro
videdshelterforCtarsalisandAfreebornithrough
outthesummerof1959WhileCtarsalispreferred
burrowsingroundcontactforrestingAfreeborni
showedapreferenceformammalianburrowsEvi
dencehaslikewisebeenproducedtoshowthatinthe
Minnesotaregioncavesandmanmadestructures
onlyrarlyaffordedhibernationsitesforCtarsalis
Priceetal1960kccordingtoHarmstonandcol
leagues1960 theprincipalspeciesbasedonrela
tiveabundanceofadultsovertheentireseasonnear

sevenlogpondsinDouglasCountyOregonduring
1956wereCtarsalisCpeusandCpipiens

Inadditiontotheinvestigationsconductedinthis
countrymanynewvirusisolationsweremadein
otherpartsoftheworldduring1960BetweenAugust
of1953andDecember1958842581mosquitoescol
lectedinTrinidadbypersonneloftheRockefeller
FoundationRegionalVirusLaboratoryyielded94
strainsofvirus Aitken1960AstrainofMayaro
viruswasisolatedfromMansoniavenezuelensisthe
firstrecordofisolationofthisagentfromwildcaught
mosquitoesAitkenetal1960Andersonetal1960
reportedtheisolationofKairivirusanewagentfrom
severalspeciesofTrinidadianmosquitoesandde
tectedthepresenceofneutralizingantibodiesinthe
seraofanimalsandhumansoftheareaWitwaters

randvirusapparentlyanewagentwasisolatedfrom
apoolof20CulexrubinotuscollectedatGermiston
LakenearJohannesburgSouthAfrica McIntoshet

al1960Thepresenceofneutralizingantibodiesin
serafromresidentsindicatesthatthisagentmayhave
apotentialroleinhumandiseaseGermistonvirus
wasalsoisolatedbythisgroupfromamixedpool
ofCulextheileriandCrubinotusandfromapoolof
CrubinotuscollectedatGermistonUnionofSouth
AfricaKokernotetal1960Twoclinicalcasesof
infectionwiththisvirushavebeenobserved
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DengueviruseswereisolatedbyHammonandcol
leagues1960fromwildcaughtAedesaegyptiand
CulextritaeniorhynchusinManilaandAaegyptiin
BangkokConcurrentcasesofanewlyrecognized
severefebrilehemorrhagicdiseaseofchildrenwhich
appearedinepidemicforminManilain1956andin
Bangkokin1958appearedtoinvolveAaegyptias
thevectoronthebasisofstudiesbyRudnickand
Hammon1960Sindbisviruswasisolatedfroma
poolofCulexvishnuiCkhazaniCmimulusCbi
taeniorhynchusandCspcollectedinMysoreState
inIndiatoprovidethefirstevidenceofthepresence
ofgroupAarthropodbornevirusesinIndia Shahet

al1960
Severalinterestingexperimentaltransmissionstud

ieseachconcernedwithadifferentviruswerecon
ductedduringthepastyearHurlbutandThomas
1960carriedPhlebotomusfevervirusthrough34
serialpassagesinCulexunivittatusAgradualincrease
intiterwasobservedtothepointthattheviruswas
300timesmoreinfectiveforthemosquitoThevirus
producedtheinfectioninmosquitoesuponparenteral
introductionbutnotwhentakenintothealimentary
canalofthehostExperimentalmousetomousetrans
missionofSemlikiForestSFvirusbyAedestogoi
wasdemonstratedbyNyeandLien 1960 This

speciesmaintainedhighlevelsofSFvirusforatleast
31daysBoorman1960foundthatUgandaSyellow
feverandSemlikiforestvirusesappearedinthehemo
lymphofAaegyptiabout10minutesaftertheinfec
tivebloodmealdisappearedafteraboutthreehours
andthenreappearedabout48hourslaterInmosqui
toeswithinfectionsofoveronedaydurationthe
virusinthehemolymphrepresentedusuallyfrom
00110percentofthetotalintheinsectTheTamil
nadstrainofWestNilevirusisolatedfromCvishnui
inSathuperiintheNorthArcotDistrictofMadras
StatepropagatedinCpipiensfatigansCvishnui
andAalbopictusfollowingparenteralintroductionof
thevirusVarma1960

InanintriguingstudybyLaMotte1960involv
ingtitrationofJapaneseBencephalitis JBEvirus
invarioustissuesofmembersoftheCpipienscom
plexandCtarsalisitwasdemonstratedthatthe
abdominalpartofthegutwasthesiteofinitialvirus
multiplicationSubsequentlyviruswasdetectedinthe
hemolymphandvarioustissuesThemaintenanceof
highvirusconcentrationinthesalivaryglandssug
gestedthatvirusmultiplicationoccurredinthisorgan
Mosquitospeciesusedexhibitedhighinfectionrates
andtransmissionrateswithJBEvirusandtherewasa
definitecorrelationbetweenthevirusdoseimbibed

andthepercentageofmosquitoesinfectedThomas
andEklund1960succeededininfectingCtarsalis
withWEvirusfromexperimentallyinfectedgarter
snakesandtransmittingthevirusto1dayoldchicks

BiologyandEcologyTherehavebeenanumber
ofnoteworthycontributionsinthefieldofmosquito
bionomicsandecologyduringtheperiodunderre
viewTechniquesforestimatingtheageofmosquitoes
basedchieflyonchangeswhichtakeplaceinthe
ovarieshavebeenconfirmedandrefinedRosayand
Barr1960Supplementaryinformationwasgained
fromexaminationofthegutspermathecaeandrem
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nantsofmusclesInmatingexperimentsconductedat
differenttemperaturesParkerandRozeboom1960
showedthatCfatiganswasmoreactivethanC
pipiensatalltemperaturesbutwaslessinhibitedthan
CpipiensatthehighesttemperatureItwaspointed
outthatthiscouldbeameansoflimitingtheestab
lishmentofCpipiensinwarmerareaswhereitwould
havetocompetewithmoreactiveCfatigansCon
ductingfurtherexperimentswiththiscomplexTekle
1960foundthattheadultsofbothsubspeciesre
quiredcarbohydratesoracombinationofcarbohy
dratesandbloodtocarrythemthroughthewinter
HibernatingCpipiensfemalesoutlivedCfatigans
femalesbecausetheywereabletoutilizetheirfat
reserveswhereasCfatiganscouldnotThismayoffer
oneexplanationfortheabsenceofCfatigansin
colderregionsInstudieswithAaegyptiandAnigro
maculisJudson1960hasfoundthatverylowlevels
ofdissolvedoxygenwererequiredtoinduceahigh
degreeofhatchingwhereasevenaslightloweringof
theoxygenlevelwhileeggswerefloodedproduceda
powerfulhatchingstimulusHenotedthatthelatter
seemedtorepresentthenaturalmodeofstimulation

Migrationstudiesofsaltmarshmosquitoescon
ductedbypersonneloftheVeroBeachEntomologi
calResearchCenterFloridahavecontributedmuch
toourunderstandingofsaltmarshmosquitohabits
anddispersalMethodsofstudyingthemigratory
exodusinAedestaeniorhgnchushavebeendescribed
Provost1960andevidencehasbeenobtainedthat

thisspeciesmaybecarried30to60milesfrombreed
ingareasinSouthernFlorida HardenandChubb
1960ItwasfurthernotedthatAtaeniorhynchus
sometimesfedonnectarbeforetheexodusandmated

duringitHaeger1960bThedirectionofmigrating
populationscouldbecorrelatedwithwindvelocities

Amajorcontributiontowardsabetterunderstanding
ofmosquitobionomicswasthefiveyearjointstudy
byWeitzoftheListerInstituteandtheDivisionof
MalariaEradicationWorld Health Organization
1960ofbloodfeedingpatternsofAnophelesmos
quitoesthroughprecipitintestsThisinvestigationthe
largestofitskindevenundertakencovered51species
and56377testsofwhich939percentyieldedposi
tiveresultsAlsousingprecipitintestsDowne1960
determinedthatAedesmosquitoescollectedinthe
OttawaValleyhadfedonfarmanimalshumansro
dentsraccoonsdeerandprobablyfoxesbutthatvery
fewspecimenshadfedonbirdsPreferenceshownby
themosquitoesforamammalianhostwasfoundto
berelatedtothesurfaceareaofthehost

Newlaboratoryrearingmethodshavemadesome
speciesmoreamenabletoexperimentationundercon
trolledconditionsForexampleHaeger1960aand
Ramachandran1960 inseparatelaboratorieshave
devisedmethodsformaintainingMansoniaspecies
ThesetechniqueshaveenabledHaegertoundertake
studiesonplantpreferenceforegglayingandlarval
attachmenttoplantandartificialmaterial

BiteReactionHocking1960hasreviewedthe
physiologyandbehavioraswellasthebiologyand
ecologyofmosquitoesasoneofseveralgroupsfalling
inthecategoryofnorthernbitingfliesWorkingon
thebitereactionmechanismincertainspeciesHudson
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etal1960showedthatthesalivaryglandsofAedes
stimulansarethesourceofanantigenwhichproduces
typicalbitereactionsinlaboratoryrabbitsandhu
mansUsingtheuniquetechniqueofcuttingthesali
varyducttheydemonstratedthatthesalivamaycon
tainananestheticcomponentsincebiteswithout
salivaweremorepainfulFurthermorethetypical
bitereactionwasnotproducedwhenthesalivaryduct
wascutMcKeilandClunie1960producedareac
tionequivalenttothatcausedbymosquitobitewith
extremelyminutequantitiesofdialyzedAaegypti
extractfromwhichtheninhydrinstainingpeptides
hadbeenremovedAcetoneextractsofaegyptiwere
showntocontainatleast4fractionscapableofpro
ducingskinreactionsinsensitivevolunteers

CytologyandGeneticsThepastyearhasalsoseen
theapplicationofcytologyandgeneticstoproblems
ofspeciationandinheritanceofinsecticideresistance
respectivelyThevalueofdifferencesinchromosome
complementsastaxonomicaidshasbeendemonstrated
Breland1960 Likewisechromosomemapsofthe

larvaeofseveralstrainsofAaegyptipreparedby
Mescher1960showedcharacteristicvariationwith
respecttosizeofsalivaryglandnucleianddiameterof
chromosomesTheinheritanceofDDTresistancein

severalresistantstrainsofAaegyptihasbeenstudied
withtheuseofmarkergenesonthetwoautosomes
Brown1960bEvidencehasbeenobtainedthatthe

inheritanceofDDTresistanceinaPhilippinepopula
tionofCpipiensfatigansisprobablyduetoselection
forasingledominantgeneRozeboomandHobbs
1960

OfspecialinterestwasthediscoverybyCraigetal
1960ofaninheritedfactorwhichcausesapredomi
nanceofmalesincertainstrainsandinprogenyof
singlepairsofAaegyptiThisfactorappearedtobe
transmittedonlybymalesandwasnotduetodifferen
tialmortalityatleastinpostgameticstagesThisfind
ingsuggeststheinterestingpossibilityofthemassre
leaseofmaleproducingmalesincontroloperations
Lavenhasdemonstratedthatsympatricspeciationmay
takeplaceinCulexmolestusbymeansofcytoplasmic
sterilityfactorsafindingwhichhasrecentlybeen
substantiatedusinggeneticmarkersKitzmiller1961

InsecticideResistanceBy1960thecontinuoususe
ofinsecticidesinmalariaeradicationandotherpro
gramsresultedinnolessthan35speciesofmosquitoes
developingresistancetooneormoreinsecticides
Brown1960aInthiscountryBlakesleeetal1960

reportedDDTresistanceinlarvaeandadultsofAno
phelesquadrimaculatusfromtheUSArmyChemical
CenterinMarylandLikewiseastrainofthisspecies
wasdiscoveredatClarkHillReservoirGeorgiaof
whichbothlarvaeandadultswerehighlyresistantto
DDTfollowingeightyearsofcontrolwithDDTlarvi
cidalapplications Mathisetal1960Adieldrin
resistantfieldstrainofAquadrimaculatusfromCleve
landMississippiwhencolonizedbyWeinburghand
Fay1960 showedhighdieldrinresistanceField
observationsinMoroccoshowedashighas85percent
survivalofAlabranchiaecapturedinDDTtreated
dwellingsSaccaandGuy1960 Specimensfrom
bothtreatedanduntreatedareasexhibitedahigh
degreeofirritabilitytoDDTtreatedpapersThirty
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percentofthetestpopulationincertainvillageswas
unaffectedbyoneandtwohourexposuresto16
dieldrinpapersAnophelessubpictuscollectedfrom
thefieldintheLahoreDistrictofWestPakistanby
MaldonadoCaprilesandNasir1960showedresist
ancetoDDT4hoursexposuresto4DDTgiving
54mortality

Raoetal1960notedthatinafewvillagesin
ThanaDistrictBombayStateIndiawheredieldrin
resistancehadbeendetectedinAculicifacesinOcto
ber1958agradualreversiontowardssusceptibility
hadoccurredbyOctober1959Thenumbersofre
sistantsandsusceptiblesinthepopulation75and
25 respectivelyhadexactlyreversedinthisperiod
oftimeSimilarlyBelios1960reportedaslightre
cessionofphysiologicalresistanceofAsacharoviin
GreecetoDDTprobablyduetothediscontinuance
ofairlarvicidingsince1956Healsofoundthisspecies
tobemuchlessanthropophilicthanbeforeBeliosat
tributedcontrolfailureincertainareastobehavioris

ticresistancewhereinDDTirritabilityledtoexophily
Itwasnotedthatsomeofthesusceptibleindividuals
weredrivenoffsprayedpremisesduetoDDTirrita
bilityandcouldsurvivelongenoughformalaria
transmissiontooccurinareaswithlargemobilegroups
Duringthethreeyearsfollowingthesprayingofhouses
withdieldrinintheTavetaPareareainEastAfrica
itwasobservedbyGilliesandSmith1960that
Anophelesfunestuspreviouslyoneofthemostpreva
lentspeciesdisappearedalmostcompletelyfromthe
outdoorcatcheswhileArivulorumpreviouslytaken
insmallnumbersshowedanincreaseofaboutseven
timesaboveitsformerlevelAlthoughdieldrincaused
someirritationinAgambiaeitwasfoundtoproduce
ahighmortalityinthisspecies DraperandSmith
1960

Hechtetal1960a workinginMexicofoundA
albimanustobemoreDDTirritableandmoresus

ceptibletoknockdownthanAquadrimaculatusand
AaztecusBloodfedAalbimanusandAquadrima
culatuswereapproximatelyonehalfasirritableasun
fedfemalesDDTanddiazinonwerethemostirritat

ingtoAalbimanusofeightinsecticidestestedby
ViguerasandCorzo1960 Infurtherstudieswith

AalbimanusAaztecusandAquadrimaculatus
Hechtetal1960bconcludedthatfactorsotherthan
differencesinluminositydirecttheflightsofDDT
irritatedmosquitoesintheirescapefromsprayed
housesAcriticalexaminationoftheliteraturefailed
torevealanyconvincingproofastotheexistanceof
behavioristicresistanceiecasesinwhichthephe
nomenaofirritabilityandavoidancearereportedto
haveappearedortohavebeenintensifiedonlyasa
resultofcontinuedinsecticidepressureMuirhead
Thomson1960

TurningourattentiontoresistanceinculicinesFox
etal1960collectedAaegyptilarvaefromnatural
rockholesinAguadillaPuertoRicoandfoundthem
tobehighlyresistanttoDDTdieldrinandlindane
Anotherstrainofthisspeciesestablishedfromthe
fieldatIslaVerdaPuertoRicowasreportedtobe
resistanttoDDTlindanedieldrinmalathionDip
terexdiazinonandBayer21199inthelarvalstage
andtoDDTanddieldrinasadultsResistancelevels
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offieldpopulationsofamalathionresistantstrainof
Culextarsalisandaparathionresistantstrainof
AedesnigromaculisinCaliforniadeclinedfrom1958
to1959Lewallen1960 InTexasadultCulex
fatigansCsalinariusandAedessollicitansreared
fromlarvaecollectedfromanumberoflocalitiesalong
theGulfCoastexhibiteddieldrinresistanceHowever
larvaeofCsalinariusandAsollicitanswerehighly
susceptibletothisinsecticideaswellastoBHCand
DDTCfatigansalsoshowedDDTresistanceMicks
etal1960a

1960wasayearofmoreintensiveinvestigationson
thebiochemistryofinsecticideresistanceparticularly
inculicinelarvaeChattorajandBrown1960showed
thatlarvaeofthreeDDTsuspectiblestrainsofA
aegyptiwhenexposedto1ppmDDTfor24hours
containedapproximatelyonetenthtoonefourthas
muchDDEaslarvaeofthreeDDTresistantstrains
HoweverinthenaturallytolerantPanangstrain
therewaslittlecorrelationbetweenDDTresistance
andDDEcontentLarvaeofastrainofAaegypti
fromMalayaselectedwithmalathionforeightgen
erationsincreasedinmalathiontolerancebyfivetimes
andincreasedonlyslightlyintheirtoleranceofpara
thionordiazinon BrownandAbedi1960Their
crossresistancealsoincreasedbyfivetimestoSevin
and30timesnormaltoDDTandDDDA40fold
DDTresistancewasdevelopedintheF2ofastrainof
AaegyptifromPenangwhenthelarvaeweresub
jectedtoselectionpressurewithDDTAbediand
Brown1960aThisresistancerapidlyrevertedto
susceptibilityonrelaxationofpressureAthirdappli
cationofselectionpressurehoweverinduceda200
foldresistancewhichwascomparativelystableon
relaxationofpressureTheresistancewasspecificto
DDTAbediandBrown1960bdiscoveredthat
whenlarvaeofDDTresistantstrainswereexposedto
DDTtheyexcretedlongstreamersofperitrophic
membrancewhichcontainedabout5gammaDDT
and05gammaDDEpermilligramofmembrane
Larvaeofsusceptiblestrainsevenwhentheysur
vivedexcretedlessthanonefifthasmuchmem
braneDDTandDDEItwasshownbyWeidhaas
andSchmidt1960thatlarvaeofAquadrimacu
latusAtaeniorhynchusandAaegyptididnotex
creteDDTexceptwhenexposedtoconcentrations
abovetheminimumLCThetoxicactionofDDT
AquadrimaculatuswasdifferentfromthatonA
aegyptiResistancetoDDTinastrainofAtaenior
hynchuswasnotrelatedtotheuptakeorexcretionof
theinsecticideTheexposureofAaegyptilarvaeto
LC50concentrationsofDDTforvariousperiodsof
timeresultedinaselectiveincreaseinthealanine
levelofaDDTresistantstrainafter4to8hourscon

tactwiththeinsecticideMicksetal1960b
Inthefirstinvestigationofitskindbytakingequip

mentintothefieldinGreeceTurkeyandItalyPerry
1960foundingeneralthatthedetoxicationpoten
tialofDDTresistantanophelineswasamesaureof
theratioofDDEtoabsorbedDDTratherthanofthe
ratioofDDTrecoveredNodefinitecorrelationcould
beestablishedbetweenthedetoxicationofDDTand
resistanceintheanophelinestested

Inoneofseveralstudiesdealingwithmechanisms
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oforganophosphorusresistanceinculicinelarvae
MatsumuraandBrown1960foundthatlarvaeof
themalathionresistantFresnostrainofCtarsalis
whencomparedwithanormalstraindetoxifiedmala
oxonfasterandproducedmorewatersolublemetabo
litesthereoftheincreasebeinggreaterincarboxyes
terasethaninphosphataseactivityandtheresultbe
ingalowerinternallevelofmalaoxonafteradministra
tionofmalathionFollowingadministrationofpara
oxontomosquitolarvaechromatographicresultsin
dicateddifferencesindetoxificationratebetweenre

sistantandnormalstrainsMengleandLewallen
1960DarrowandPlapp1960showedthatacol
onyofCtarsalis60timesresistanttomalathionwas
alsoresistanttomalaoxonandthediethylhomologof
malathionalthoughtoalesserdegreeAsidefrom
slightresistancetoCoRalnoresistancewasfoundto
anyotherofaseriesof14organophosphorusinsecti
cidesLarvaeoftheresistantandsusceptiblecolonies
degradedmalathionataboutthesameratelargely
throughtheformationofcarboxylicacidderivatives

ChemicalControlThedevelopmentofinsecticide
resistancegaveimpetustothesearchforeffectivein
secticidesforbothmosquitolarvaeandadultsStudies
byRaiandLewallen1960aontheresidualtoxicity
ofmalathiongranulestoCpipiensquinquefasciatus
larvaeinamudwatercomplexinthelaboratory
showedthatmalathionappliedatoneand10pounds
peracrewaseffectiveovera3dayperiodBayer
29493wasfoundtobetheoutstandinginsecticide
testedagainst4thinstarlarvaeofAnigromaculisand
CtarsalislarvaeinirrigatedpasturesLewallenand
Gjullin1960Granularformulationswereaboutas
effectiveasspraysagainsttheselarvae RaiandLe

wallen1960bInvestigationsbyMiles1960showed
thatprefloodapplicationsofgranulardieldrinat025
lbacreandpostfloodapplicationsofgranularDDT
at15lbacregavealmostcompletecontrolofmos
quitolarvaeinChinookMontanaGranularhepta
chloranddieldrinemulsionwereeffectiveincontrol

linglarvaeinlogpondsinDouglasCoOregonfor
13and14weeksrespectively Ogdenetal1960
PreliminarytestsattheTauntonMassfieldstation
withdieldrinresiduallarvicidehavegivenpromising
resultsforthecontrolofCulisetamelanurainswamp
habitatswhichserveasenzooticfociforeasternen
cephalitis Hess1961

Inworkwithnewformulationsofanoldlarvicide
RogersandRathburn1960havereportedgoodre
sultswithgranularParisgreenforthecontrolof
chlorinatedhydrocarbonresistantsaltmarshmosquito
larvaebybothgroundandairequipmentLikewise
theresultsofaoneyearfieldtestingprograminVir
giniaconductedbyCarteretal1960provedthat
15percentParisgreenonvermiculitepelletsisa
valuableassettomosquitocontrolprogramsWhen
breedingareaswiththirdandfourthinstarlarvaewere
sotreatedlivinglarvaewererarelyfoundonthefol
lowingday

IncooperationwiththeWorldHealthOrganization
theOrlandoLaboratoryoftheUSDAhassteppedup
itsprogramofscreeninginsecticidesforuseagainst
adultmosquitoesLaboratorytestswith19insecti
cidesasresiduesonplywoodpanelsat100mgmsq
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ftagainstAquadrimaculatusadultsshowedHercules
AC5727misopropylphenylmethylcarbamatetobe
themosteffectivegiving10024hourmortalityafter
15minuteexposureonpanelsagedfor24weeksLa
Brecqueetal1960Malathionusuallygave100kills
after30minuteexposureandDDTafter30to60min
uteexposureMalathionfogsdispersedbyairplane
overresidentialareasinFloridawerehighlyeffective
inkillingcagedAtaeniorhynchusDavisetal1960
DosagesofsilicaaerogelDriDieaslowas50mg
sqftproducedhighmortalitiesinadultfemaleA
quadrimaculatusCfatigansandsusceptibleand
DDTresistantAaegyptiexposedtotreatedfilter
paperforonehourMicks1960

Anoteworthydevelopmentinmalariacontrolwas
thedevelopmentofgammaBHCCerecloranew
longactinglindaneformulationFieldtrialsbyHock
ingandothers1960showedthatthisformulation
agammaBHCresincombinationretaineditseffi
cacyforatleastsixmonthsevenonsurfacesoflow
sorptivepowerTheopinionwasexpressedthatthis
approximatestheidealinsecticideforsprayingnative
hutsinmalariacontrolFacingasomewhatmoredif
ficultproblemofvectorcontrolthefailureofdifferent
insecticidestoproducesignificantreductionsinfilaria
sisinFijihasledBurnett1960tothesuggestion
thatmassdrugadministrationmaybethemostprom
isinglineofattackThefactthatthereareseveralvec
torsandfairlylowinfectionrateshaveprovidedsome
basisforthisapproach

Importantadvancesinadultmosquitocontrolwith
DDVPasaresidualfumiganthavebeenmadebythe
TechnicalDevelopmentLaboratoriesoftheCDCin
SavannahGeorgiaAsolidtypeofformulationof
DDVPhasbeendevelopedwhichwhenplacedin
hutsofapproximately1000cubicfeetwasableto
providesatisfactorykillsofAquadrimaculatusadults
forperiodsof12to16weeksAmechanicalvapor
dispensingsystemforaircraftdisinsectionwasevalu
atedinaDC7aircraftThirtyminutetreatmentofthe
aircraftpassengercompartmentwithfullventilation
producedkillswhichwouldbeeffectiveagainstA
aegyptiandAquadrimaculatusatvaporconcentra
tionsof015and025microgramofDDVPperliter
ofair

BiologicalControlAsidefromthecontrolofmos
quitoeswithchemicalsbiologicalcontrolhasbeen
helpfulinsomeareasInKanoNigeriatheintroduc
tionofTilapiafishintoborrowpitsbyService1960
wasofvalueinbringingaboutalarvalreductioneven
whenPistiaaweedovergrewthepitsEhrlichand
Spielberg1960observedthatanutriapopulation
wasabletokeeptheNaamanrivercourseandadja
centpondsintheAcreDistrictofIsraelclearofvege
tationforthreeyearsThisdecreasedsubstantiallythe
amountofinsecticideneededincreasedsprayingef
fectivenessandnonewbreedingsitesformosquito
larvaewerecreatedThisareahadpresentedaserious
probleminmalariacontrol

AtthelastannualmeetingofthisAssociationLaird
1960discussedmicrobiologyandmosquitocontrol
SincehismentionofaWorldHealthOrganizationpilot
projectinbiologicalcontrolofAedespolynesiensisin
theTokelauIslandsintheSouthPacificusingthe
fungalparasiteCoelomomycesstegomyiaeseveral



120 29THANNUALCONFERENCE CALIFORNIAMOSQUITOCONTROLASSOCIATION

otherparasitesofmosquitolarvaehavecomeinto
viewRiouxandPech1960collected33larvaeof
AgambiaeparasitizedwithCoelomomycesgrasseia
newspeciesintheNorthChadareaofFrenchEqua
torialAfricaTheynotedthatthelarvaewerealways
intenselyparasitizedthroughouttheirlengthMorere
centlyLum1960hasdescribedtheinfectionof
PsorophorahowardiiwithCoelomomycespsorophorae
KellenandLipa1960havenotedthepresenceofa
microsporidianparasiteThelohaniacalifornicainC
tarsalislarvaeinwhichtheyinvadedtheadiposetis
sueandwerehighlypathogenicLessthan2ofthe
infectedlarvaereachedadulthoodinthelaboratory
TheselarvaewerecollectedintwoCaliforniacounties
Thepresenceofaparasiteofthissamegenusbutun
identifiedastospecieswasfoundbyWelch1960a
inlarvalpopulationsofAedescommunisinforestpools
inChurchillManitobaThismicrosporidianlikewise
killedthehostbyinfectingthefatbodypreventing
pupationItwasresponsibleforareductionoffrom
311inthelarvalpopulationWelch1960bnoted
furtherthatapproximatelytenpercentofthelarvae
werekilledbyaparasiticnematodeHydromermis
churchillensisnspMortalitywasashighaseighty
percentinindividualpoolsThecommercialmicro
bialinsecticideThurcideincorporatingBacillusthur
ingiensisBerlinerwasfoundtobeunsuitableforthe
economiccontrolofAnigromaculisCtarsalisand
CpipiensquinquefasciatusKellenandLewallen
1960

TheOrlandolaboratoryUSDAinitiatedaninterest
ingprojectconcernedwiththecontrolofadultmos
quitoesbyotherthanchemicalmeansPupaeoflabo
ratoryrearedAnophelesquadrimaculatuswereex
posedto12000rofgammaradiationinacobalt60
chamberMalesfromthesewerereleasedonislands
intheLakeOkeechobeeareaattherateof2000to
4000persquaremileperweekTheseislandsare
naturallypopulatedbyAquadrimaculatusFollowing
indicationsthatinititalreleaseswerehelpfulinreduc
ingthepopulationofthisspeciesduringthewinter
monthsabuildupoccurredduringthefollowing
springandsummerEffortsarebeingmadetodeter
minethecausesofthemorerecentfailuresandfur

therstudiesareinprogressWeidhaasetalinms
SandFlies

During1960bloodsuckingfliesofthegenusCuli
coidesandtoagreaterextentSimuliumalsowere
studiedfromthepointofviewofecologyandcon
trolJones1960workedoutmassproductionmeth
odsforthecolonizaiionofCulicoidesvariipennissono
rensisObservationsweremadeonthebreedinghabits
ofCulicoidesspeciesinthePanamaCanalZone
Breeland1960 Throughextensivesoilsampling
Rogers1960showedsignificantCulicoidesproduc
tiontobelimitedtothenarrowperipheralareasof
Floridasaltmarsheswhicharefilledorimpounded
formosquitocontrolStudiesoftheflightrangeof
CulicoidesimpunctatusinScotlandbyKettle1960
showedthatcontrolareasneededtobeextendedfrom
a200yardradiusarounddwellingsto ofamile

ormorethustendingtorequirecommunitycontrol
inplaceofindividualpremisecontrolWall1960
demonstratedthat01lbofdieldrinperacrewas
completelyeffectiveincontrollingCulicoidesmelleus

insmallintertidalplotsatCapeCodMassachusetts
DDTemulsionat10lbacregavethebestlarval
controlinsmallplotsinsaltmarsh
BlackFlies

InstudiesofSimuliumFredeenandShemanchuk
1960foundtheimmaturestagesofninespeciesin
79of341collectionsfrom69irrigationcanalsand
18adjacentriversandstreamsinirrigatedareasof
southernSaskatchewanandAlbertaintheyears1950
to1958Laboratoryexperimentsshowedthatallinstars
oflarvaeofSimuliumvittatumandSvenustumcould

obtainadequatenutrimentfromparticlesassmallas
BacillussubtilisFredeen1960Thisfindingsug
gestedthatsewagebacteriaenteringarivermayserve
asfoodforblackflylarvaeTwospeciesofSimulium
larvaewerefoundattachedtothelarvaeofdragonflies
instreamsnearSalisburySouthernRhodesiaand
LokojaNigeriaLewis1960Instudiesofadult
SimuliumLewis1960madesomeinterestingob
servationsofovarianchangesinrelationtoageand
bitinghabitsofSdamnosumintheSouthernCame
roonsandLiberiaThatsomespeciesofSimulium
andceratopogonidsshowmarkedhostandhabit

preferenceshasbeenreportedbyBennett 1960

WolfeandPeterson1960studyingblackflypopula
tionsintheregionofBaieComeauQuebecfrom
1954to1956observedthatthefliesweremostactive
approximatelyonehourbeforedawnandsunsetEs
sentiallynoblackflyadultsemergedfromstreams
withinanareasprayedwithDDTat3imileintervals
in1956untilthemiddleofJulyWestetal1960
Incontrastemergenceofadultsinnumbersbeganin
unsprayedareasaboutJune10An11solutionof
DDTinoilappliedat022lbsofDDTperacreto
anareaof10squaremilesbyStearmanplanesreduced
thenumberofblackfliesforaperiodofmorethan
10days PetersonandWest1960Studiesofthe
naturalenemiesofblackfliesbyPetersonandDavies
1960inOntarioandbyPetersoninUtah1960
revealedcertainlarvalTrichopteratobethemost
importantpredatorsofsimuliidlarvaewhiledance
fliesweremostfrequentlyinvolvedinpredationof
theadults

Simuliumcolumbaczenseablackflywhichbreeds
intheDanubewasfoundasdeepas10metersbelow
thewatersurfaceinthelarvalandpupalstagesand
thelarvaewerealsofoundat26metersLazarevitch
andZivkovich1960Althoughlaboratoryinvestiga
tionsbytheseworkersrevealednotoxicsubstances
intheheadandthoraxoffemaleblackfliesasingle
proteasecouldbeextractedThisproteasewheninoc
ulatedintothemucousmembraneofthebittenanimal
causedaninfiltratedoedemawhichledtosuffocation
oruremiaofthehostDeathofcattlewasalsonoted

tobeduetoaspirationofthesefliesblockingrespira
torytractsandcausingasphyxia
Itisobviousfromthisreviewthat1960hasbeen

markedbymanysignificantresearchdevelopments
whichhaveleddirectlyorindirectlytoamuchbetter
understandingoftheecologyandcontrolofmosquitoes
andrelatedinsectsAtthesametimeitisapparent
thatmanynewproblemshavearisenforwhichthe
solutionswillrequiremorethaneverbeforeourcom
binedglobaleffortsCertainly1961promisestobe
anevenmoreexcitingandfruitfulperiod
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AbediZHandBrownAWA1960aDevelopmentandre
versionofDDTresistanceinAedesaegyptiCanJGenet
Cytol2252261

AbediZHandBrownAWA1960bPeritrophicmem
braneasvehicleforDDTandDDEexcretioninAedes
aegyptilarvaeBullEntSocAmer6152

AitkenTHG1960AsurveyofTrinidadianarthropodsfor
naturalvirusinfectionsAugust1953toDecember1958
MosquitoNews20110

AitkenTHGDownsWGAndersonCRandSpence
LP1960MayarovirusisolatedfromaTrinidadianmos
quitoMansoniavenezuelensisScience131986

AndersonCRAitkenTHGSpenceLPandDowns
WG1960KairivirusanewvirusfromTrinidadianforest
mosquitoesAmJTropMed97072

BeliosGD1960DDTresistanceinAsacharoviandcontrol
inGreeceRivdiMalariol39119

BennettGF1960OnsomeornithophilicbloodsuckingDip
terainAlgonquinParkOntarioCanadaCanJZool38
377389

BenningtonEEandShermanIL1960Anoteonreported
casesofencephalitisandsoiltemperatureinColoradoMos
quitoNews203438

BlackmoreJSLaMotteLCandHessAD1961Natural
historyofWEEandSLEvirusesatdifferentelevations

BlackmoreJSandDowRP1961Seasonalobservations
onthenulliparityofCulextarsalisInmanuscript

BlakesleeTEKellerJCBullockHRBarnesWW
andBlackburnVL1960DDTresistanceinAnopheles
quadrimaculatusfromtheUSArmyChemicalCenterMary
landMosquitoNews20311313

BoormanJ1960Observationsontheamountofviruspresent
inthehaemolymphofAedesaegyptiinfectedwithUganda
SyellowfeverandSemlikiForestvirusesTransRoySoc
TropMedandHyg54362365

BreelandSG1960Observationsonthebreedinghabitatsof
someCulicoidesandotherHeleidaeinthePanamaCanal
ZoneDiptera MosquitoNews20161167

BrelandOP1960RestorationofthenameAedeshendersoni
CockerellanditsevaluationtofullspecificrankDiptera
CulicidaeAnnEntSocAmer53600606

BrodyJAandBrowningG1960AnepidemicofStLouis
encephalitisinCameronCountyTexasin1957AmJTrop
MedandHyg9436443

BrownAWA1960aPastpresentandfutureininsecticide
resistanceofmosquitoesMosquitoNews20110115

BrownAWA1960bGeneticsofDDTresistanceinseveral
strainsofAedesaegyptiBullEntSocAmer6154

BrownAWAandAbediZH1960Crossresistancecharac
teristicsofamalathiontolerantstraindevelopedinAedes
aegyptiMosquitoNews20118124

BurnettGF1960FilariasisresearchinFiji19571959Part
IIIExperimentincontrolofadultmosquitoesJTropMed
andHygs63208215

CarterRGGilbertHLandLambJT1960Areport
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TRUSTEESCONCURRENTSESSION

Gentlemen

Asyouundoubtedlyknowthissessionhasbeen
especiallyarrangedforthepurposeofprovidinga
meansofpresentinganddiscussingmattersofmutual
interesttotrusteesandcommissionersofcontrolareas

TheAssociationhasforsometimebeenawareofa

desireonthepartofadministratorsforsuchanop
portunityatthenationalconventionlevelandinaugu
ratedthisplanattheBostonmeeting

Itishopedthatmeetingssuchasthismaybecome
progressivelymoreprofitableasamediumofexchang
ingviewpointsandexperiencesinthehandlingof
variousadministrativefunctionsConceivablysome
thingmaybesaidordevelopedinthesediscussions
whichcouldleadtoachainofcorrespondenceamong
participants

Thesubjectmatteroftodayssessionhasbeenso
licitedfromfourgentlemenwhohaveofferedtomake
variouspresentationsatthistimeandisbynomeans
indicativeofthescopeoffutureprogrammingUn
doubtedlybroaderinterestinsuchsessionswillindi
cateadesirefordifferentapproachesandmoredi
versifiedmaterial

Inthisconnectionitisrequestedthatyouregister
yournametitleandaddressonthesheetbeingcir
culatedsothatyoumaybecontactedlateronforyour
viewsrelatingtoprocedureandsubjectmaterial

Thespeakerforouropeningpresentationwillbe
ChristianVieserHeisthefirstPresidentoftheTexas

MosquitoControlAssociationwhichwasformerlythe
GulfCoastMosquitoControlAssociationandhasbeen
amemberoftheJeffersonCountyMosquitoControl
AdvisoryCommissionsince1955

GentlemenpermitmetopresentMrVieserwho
willintroduceandleadadiscussiononthesubjectof
OrganizationofNewDistrictsinNewTerritory
coveringtheneedfornecessarylegislationtaxrevenue
andbasicorganizationaltraining

ORGANIZATIONOFNEWDISTRICTSINNEW

TERRITORY

CHRISTIANAVIESERAdvisoryCommission
JeffersonCountyMosquitoControlDistrict

NederlandTexas

MrScheelandfellowcommissionersAfterhaving
anopportunitytohearyournamesandtheplacesthat
youcomefromIrealizethatmanyofyouhavebeen
inthisbusinessagreatdeallongertimethanIhave
andwhenMrScheelsaysthatwhateverwetalkabout
heretodayisnotintendedtocoverallofwhatweknow
aboutmosquitocontrolbutisjustabeginningofit
certainlymostofyouhaveabroaderknowledgeof
managementandorganizationinmosquitocontrolas

THURSDAYFEBRUARY21961

CHARLESFSCHEELPresiding

IseeitthroughoutthecountryattheAMCAmeetings
Itbehoovesmetolimitmyselftosayafewwordson
theorganizationofnewdistrictsinnewterritories

Wemustassumefirstthatwearesalesmenand
thatwearegoingoutandsellacountyandpossibly
astateonthefactthatmosquitocontrolisarealistic
thingandthatthepubliccangainfromitWehave
todealwiththepublictheyarereallyourbosses
theyprovidethetaxmoneyandIdontliketosay
thisbutsomeofthebiggestscepticswehaveare
rightinthepublicandtheyhavetobesoldTheyhave
tobeaffordedgoodpublicrelationsandtheyhaveto
begiventheopportunitytounderstandwhatmosquito
controlisandthatafteryouestablishmosquitocon
trolyoustilldonthavea100surethingandthatis
youarenotgoingtogetridofallthemosquitoesat
onetimeYoucancontrolthemyoucanabatethemto
acertainextentandyoucanmakelifemoreenjoyable

Ingoingoutandtryingtodevelopnewterritories
newplacesregardlessofwheretheyareyouhaveto
establishaneedeventhoughthemosquitoesareob
viousandarebitingeveryoneYouhavetoletpeople
knowthatthereisaneedformosquitocontrolYou
havetoletpeopleknowthatbymeansofacontrol
programyoucangreatlyalleviatethemosquitoin
cidenceYouhavetoletthemknowthatoutdoorjobs
orthatpeopleontheoutsidecandomuchbetterwork
ifyouhaveacontrolprogram

Withthepropercontrolorabatementprogram
medicalexpensedeclinesYoucutdowntheexpense
asaresultoflessencephalitisandmalariaPeoplewho
workoutintheopenaresubjecttobitesfromdisease
carryingmosquitoesandareacostburdentoindustry
oremployerthroughhospitalizationandmedicalcare
aswellashavingtoreplaceapersononsickleaveA
mosquitocontrolporgramwillinameasurehelp
reducethoseexpensesincidentaltomalariaencepha
litisandrelatedmosquitobornesicknesses

Youmustalsorealizethatinthiscountryweare
doinganincreasingamountofoutdoorlivinginfact
ourhomestodayarebuiltalittlebitdifferentlythan
theyweretwentyyearsagotheyallhaveanareaor
zoneforoutsiderecreationIfyouandyourwife
yourfriendsandyourkidswanttoenjoytheoutdoors
moreyouhavetosellthepeopleontheknowledge
thatagoodcontrolprogramwillgivethemmoredays
ofoutdoorlivingfreefrommosquitoincidence

Anotherpointthatyouneedtoselltopeopleown
ingagreatdealoflandisthatitwillincreasetheir
propertyvaluesWhenyougooutandpromoterecla
mationdrainageandmodificationstorecoverthe
landespeciallymarshyormosquitobreedinglands
yougetmoreforapieceofpropertylandwhichmay
havebeenworthonly250peracremaythenbring
1000onacreSometimespeopledontliketheidea
ofmoretaxesbutyouhavetoshowthemthatitis
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profittothemwhentheysellthatimprovedproperty
forwhateverpurposeyouincreasethetaxreturns
thereforetherevenueforthecountyincreasesandis
goodforyoubecauseyouareabletogetmoretax
moneyforcontrolwork

Anotherthingthatmosquitocontrolwillbringis
improvedsanitationintheruralsectionsSomany
timesandIknowyouhaveexperiencedthiswhen
acityisgrowingitreachesoutandgrabstherural
areasandbringstheminandthepeoplesayYou
chargeustaxesbutyoudontprovideussanitation
ThatissomethingthathastobeworkedoutCer
tainlyitisnecessarytoprovidegoodsanitarycon
ditionsforacommunitybecauseifyouaregoing
tohaveagoodcontrolprogramthensanitationisone
ofthethingsthatmustaccompanyit

EveryonebenefitsfrommosquitocontrolThereare
manyintangiblebenefitswhichwecannotdiscuss
todaywhichcouldbeusedtoshowthepublichow
theycouldbenefitfromamosquitocontrolprogram

Thenonceyouhavethepublicsoldandinterested
youhavetohavepeopletoworkwithYouhaveto
getsomepeopleinteresetdenoughtowanttoorganize
YoueitherhaveaStatethatalreadyhasmosquitocon
trollawsoryoudonotAssumingthattheStatehas
noexistinglawsforsuchcontrolworkyoucanalways
findthatworkingthroughorganizationwithinyour
citythereisalwaysawaytoaffordtemporaryfinanc
ing

InPortArthurTexasin1950underthedirection
ofDrPaulRMeyerMDwhenhewasChairman
oftheHealthSectionofthePortArthurChamber

ofCommerceDrMeyerheadedadrivetoraisefunds
totryoutmosquitocontrolonatemporarybasisand
therebyletpeopleknowthatitwouldworkThey
couldnttakethatmoneyfromtaxestherewasno
placeinthetaxstructurethatmosquitocontrolmoney
couldcomefromsoitwasraisedbysolicitationThis
showsthattemporaryfinancingisimportantandif
peoplereallylookaroundtheycanfinditYoucan
alwaysgototheCityorCountyAttorneysandget
allofthefreelegaladvicenecessarytopromotea
controlprogram

Thenyoumustselectleadersleadersthatarepush
ersleadersthatareimportantpeoplethatarereally
willingtodosomethingYoucanalwaysfindsomeone
thatisreadytovoteyourwaybuttheywillnothelp
youcarryitoutYounotonlyhavetohavepeoplethat
arereadytohelpyouinstituteaprogrambutstay
withituntilitworksYoucansolicittheaidofmany
organizationscivicserviceclubswomensclubs
PTAsthatareinterestedandwillgiveyoumoral
supportaswellasabigboostifyouhavetogotoa
StateLegislatureforanacttoestablishacontrolpro
gram

Thenyouhavetohavesometypeofpermissive
legislationIntheStateofTexaswehaveenablingor
permissivelegislationIntheStateofCaliforniaand
NewJerseytheirmosquitocontrollawsareoldthey
arequiteextensiveandtheyevenspelloutindetail
thefunctionsoftheDistrictsOursareverygeneral
sothereforeittakesthemanagementofthecommis
sionersinthiscasewhetheryouareatrusteeora
memberofanadvisoryboardittakesyouringenuity
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andyourintelligenceandyourbusinessabilitytohelp
organizeandmanageamosquitocontroldistrict

Nowastothetypeoflawstherearegenerally
speakingIwantedtogetalittlemoreinformationon
thisquestionofthedifferenttypesoforganizations
thatexistinthiscountrywhenIarrivedatthisCon
ferenceIdidntknowitbuttheAMCAhasjust
finishedpublishingBulletinNo4OrganizationFor
MosquitoControlItistheresultofthreeyearsof
researchbypeoplewhohavetakenlawsofevery
statehaveanalyzedthemhavesetthemdownand
itwouldbeofgreatvaluetoyoutogetacopyof
thisbookletIfyouknowofsomeplacethatwantsto
organizeadistrictformosquitocontrolreferthem
totheAmericanMosquitoControlAssociationfor
BulletinNo4Ihavefoundthatafterreadingthis
publicationmyowninformationandthoughtsonthis
subjectwerenottoofaroffGenerallythethings
thatIthoughtaboutmosquitocontrolandhadex
periencedareexpressedherebecauseyouwillfind
similarityofconditionsthroughoutthecountry

Toreturnwhenyoustarttoorganizethemostim
portantthingisyourlegislationYouwantlegislation
thatwillpermitthecontrolworktobehandledlocally
Youwantalthoughyouusuallyhavetotakewhat
thelegislaturepassesbutyouusuallywantlegislation
thatleavestheauthorityoftaxlevyingthemanage
menandorganizationatthelevelofthelocaldistrict
Averyfewcitiesasacityhaveanabatementdistrict
Usuallydistrictsarecountydistrictsandareworking
inconjunctionwithstateorganizationsItishighly
recommendedthatanykindoflegislationthatis
passedfavorsthelocalgovernmentthatitbeinthe
handsofthelocalpeopleYoucangetmorecoopera
tionthiswayThephilosophytodayisthattheState
interferestoomuchwiththelocalpeopletheFederal
GovernmentlikewiseSotogoalongwiththisyou
arebetterofftohavecontrollawsthatareadministered
bythepeopleineachlocalityordistrict

ThenthereisthequestionoffinancingThefinanc
inghasmuchtodowiththeprogramYoushouldhave
financingthatwillprovideforacontinuingprogram
YouhavetomakeestimatesofcostThereisalways
enoughpeopleavailableinthehealthdepartments
ofthestateandinotheragencieswhoarecapable
ofmakingsuchestimatestosetupaprogramand
forecastthecostofitToillustrateapointinthe
StateofTexaswehavefivecentsperhundreddollar
valuationInJeffersonCountywehavehighvalua
tionbecauseithassomuchindustryanditproduces
forusattherateoffivecentsperhundreddollarvalua
tionabout176000peryearThatincluded4for
delinquenttaxesaswellasabout8000thatthe
countytakesforadministrationcollectingthetaxes
makingupthepayrollandsoforthYourfinancing
musthavearangesothatthecountywhichdoesnot
havehighvaluationcangetsufficientmoneytobe
abletooperateyetthelargercountieswithahigh
valuationdonotneedsuchahightaxrateArate
shouldalwaysbeflexiblesoastoprovidesufficient
moneytocarryonanadequateprogram

Thereareothertopicstobediscussedinthispro
gramhereThetaxmoneyandmosquitocontrolinthe
urbansprawliscomingupandifwetalktoomuch
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onorganizingmosquitocontrolinnewterritorywe
wouldbegettingintosomeoftheothertopicsBut
Ibelievethatyouasindividualswhoarepartofthe
governingbodyshouldtaketimetoseeyourneighbor
ingcountiesandstatestohelpsellthemonmosquito
controlbecausethemorecontrolthereisaroundyou
themorebeneficialitwillbetoyou

WeinTexashavemosquitocontrolonlyinthecoun
tiesthatbordertheGulfofMexicoThereareseven
teencountiesinthatstretchfiveofwhichhavevoted
toorganizemosquitoworkbutfourofthoseare
actuallyinoperationNowwehave254countiesin
theStateyoucanseethatthemajorityofthecoun
tiescouldnthavemosquitocontroliftheywantedto
Theonlyplacetheycouldgetmoneyforoperations
wouldbeaspartofasanitationdistrictorpartofa
healthdistrictWhenyoudothisyouarejustan
orphanjustastepchildandthemosquitocontrol
districtwillnotoperateproperlyWeatthepresent
timearehopingthatthemosquitocontrollawscan
beamendedtoreadsothatanycountyintheState
ofTexascanhaveamosquitocontroldistrictthatis
inneedofitWearetryingtoraisethetaxratelimita
tionfromfivecentsper100valuationto25cents
perhundreddollarmaximumThiswillhelpthesmall
andlargecountiesandifwedothatwewillhave
thebasisandbeginningofsomerealcontrolworkin
Texas

IbelieveIhavereachedthepointwhereIhave
saidallIcanwithoutrepeatingmyselfThankyou

MrScheelChrisIthinkthatisaverycompre
hensivecoverageandIwouldliketoturnthismeeting
overnowtoageneralandinformaldiscussionAre
thereanyquestionsyouwouldliketoaskMrVieser
Ifhedoesnthavetheanswershecangetthem

QuestionWouldyourepeatthenameofthebulle
tin

MrVieserYesthisBulletiniscalledOrganiza
tioninMosquitoControlIthasjustbeenpublished
bytheAmericanMosquitoControlAssociationas
BulletinNo4Ithastablesinherethatshowthe

differenttypesoflawsandamountsofmoneyex
pendedineachStateItshowstheDistrictsforeach
Stateandgivesahistoryofmosquitocontrolthe
typesofcontrolthatexistthroughoutthedifferent
Statesinmanyinstancesexplainingthetypesoflaws
andcontrolsetupindetailItcoststwodollarsand
TedRaleywillbegladtosellthemtoyouItisco
incidentalthatitjusthappenedtobepublishedat
thistimeanditisaverygoodthingbecauseittreats
allofthesetopicsthatwehavejustbeentalkingabout
Therearecopiesavailableandyoucangetthemat
thedesk

QuestionIknowyoudothingsbiginTexasand
youmentionafivecenttaxrateIjustwonderhow
thatcompareswithotherareasItsoundsawfully
highparticularlyinindustrialterritory

MrVieserIhaveatablehereintheBulletinthat

says
Arkansas70100valuation
California15400100
Florida15100

Idaho50
Illinois234250
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Louisiana50
Minnesota2050 percapita
Montana50
Nebraska50
Nevada20
NorthCarolina350
Ohio500
Oregon150and40
Pennsylvania2
Texas5
Utah10
Virginia2535
Washington40

Thosearetheonesthathavelegallimitationson
taxratesforeach10000assessedvaluationthatmay
beusedformosquitocontrolinthestatesmentioned

MrMcFeelyThatlistoffiguresmeansverylittle
toanybodybecauseitdependsonthewaytheyvalue
thepropertySoitisnotsignificantandgivesusno
informationatallaboutthatItprobablyallworks
outaboutthesameThevaluationsarealldifferent

MrScheelGentlemenbeforeyouspeakwould
youkindlyidentifyyourselvesforthematterofre
cording

HaroldGrayIhavesomethingtosayaseditorof
thatbulletinItwasdesignedforjustyoupeopleto
giveyouafairlyspecificideaofnotonlywhatwas
beingdonebutwhatcanbedoneIwouldliketoask
thespeakerWhydontyougetsomethinginyour
StateEnablingActsothatyoucancombinealotof
thosemicroscopiclittlecountiesthatyouhaveFora
bigStatelikeTexaswhydoyouhavesomanylittle
countiesManyofthecountiesinthisStatearea
thousandsquaremiles

MrVieserIamsorryfranklyTheyaresmallbut
theyareindependentIwillassureyouofthattotry
toconsolidatethemwouldmeanyouhadarealfight
onyourhands

MrReesofBallonaCreekMADUnlessImisunder
stoodyourfiguresthereyousaidTexashadarateof
5100valuationAndwhatwasitforCalifornia
Thatitstartedat15to40

Thatisagreaterrorbecauseweoperateoneof
thelowesttaxrateoperationsonearthIthasbeen
of1upto1perhundreddollarvaluation

MrVieserIseeWewillhavetosaythenthatthe
bookstandstobecorrectedThankyouverymuch

PhilButcherMaybeIcanexplainsomeofthatin
TexasIamfromOrangeCountyTexasandweget
tofivecentsButsaytheyvaluethelandat60000000
theytake15ofthatandgiveus5ofthefifteenSo
wegetabout30000peryearinOrangeCountyTexas
formosquitocontrol

MrVieserYesSoitdependsuponhowthevalua
tionismadeinthecountyThesearejustthetaxrates
actuallymaximumpermissibletaxrateswhichI

wasreadingtoyou
QuestionInregardtoOrangeCountywhatisthe

populationofOrangeCountysothatwecancutthat
incomefromassessedvaluationdowntoapercapita
ratioWehave50percapita

MrButcherWehave49000populationinOrange
CountyTexas
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MrVieserThatwouldbeabout30000for49000
peopleSothereyouhaveyourratio

MrSmithDeltaMADTheCalifornialawasI
understanditisfifteencentslegallythattheBoard
canlevyTheninanepidemicorsomethingifyou
needmoreyouasktheBoardofSupervisorsandthey
givepermissionoryoucanputittoavoteinyour
districtforahighertaxratethan15upto40f

QuestionDoyouhaveamaximum
HaroldGrayYesThatisthepointCharlieSmith

wastalkingaboutFifteencentsandfortycentson
approvalThefiguresgivenintheBulletinarethe
MaximumPermissiveTaxRatesButyoudontalways
usethem

FresnoWestsideDistrictDidIunderstandthegen
tlemantheretosaythatwehadtovoteonthis15etax
rate

MrSmithFifteencentsistheregularmaximum
ratethattheDistrictBoardcanlevyoranythingunder
thatbutifyouwantmorethenyouhavetogotothe
BoardofSupervisorsandtheycanallowyouthatOr
iftheywontgranttherateyouhavetherecourseof
puttingitontheballotforthepeopletovoteon

FresnoWestsideWeoperateona30rateofas
sessedvaluationWeareanewDistrictWestarted

twoyearsagoandwereoneofthesemoreorless
povertydistrictsWehave1325squaremilesoffairly
richterritorybutourassessedvaluationisverylow
WedonthaveanymetropolitanareasinourDistrict
andwehadtoborrowmoneytostartWeborrowed
fromtheBankofAmericaandwegothelpalltheway
throughfromtheBoardofSupervisors

MrVieserThankyouverymuchIhopewean
sweredthegentlemansquestion

MrSteinerOrangeCountyIwouldliketohave
clarificationonthisCaliforniasituationIamnot100

sureifIrememberthefiguresornotbutalthoughthe
taxratelimitthatmaybesetbytheDistrictis150
theStatehasasubventionfundintheamountof
400000OhIunderstandthathasbeencutout
AnywayinOrangeCountyourrateis008100
valuationAndIunderstandthattheTaxAssessorhere
inOrangeCountytakes25oftheactualvalueofthe
realestateforassessmentpurposeswhichIunderstand
isveryhighIthinkwehavethelowestraterighthere
inOrangeCounty

SpeakerIthinkabetterwaytoapproachthissub
jectwouldbetogivethesquaremilesinyourdistrict
andhowmuchmoneyyougetNowweareallspeak
ingadifferentlanguageItmeansnothingsomuch
onadollaroranythingitalldependsonthelevyon
valuationofpropertyWhyshouldweinIllinoislearn
abouthowtaxesareleviedinCaliforniaIfhewould
sayWehave76squaremilesandwegetsomuch
money150000Ithinkyouwouldhaveitclarified
ifyouwoulddothat

MrScheelHaroldGraydoesthisBulletinindicate
onwhatpremisethesefigureswereset

MrGrayWedidnottrytoconfoundandconfuse
youbygoingintosuchvariationsIfyoucangethold
ofanoldcopyofHermsandGraysMosquitoCon
trolthereisalittlebroaderdiscussionofthetaxbase
ButIthinkyouwouldhavethreebasicfigures1
thecostpersquaremile2thecostpercapitaand

3thecostperhundreddollarsassessedvaluation
Butallofthoseagaincomebacktotheproposition
howmuchistheassessedvaluationandwhatisthe
realvaluation

Insomestatestheyhaveameansofstateequaliza
tionofassessmentsbylocalcountyorcityassessors
InCaliforniaourStateBoardofEqualizationissup
posedtobringallcountiesuptoapproximately40of
therealvaluationActuallyIdontthinkverymany
areashighaseven35 andsomeofthemhavebeen
downevenaslowas10 eventhoughtheBoardis
stilltryingtoequalizeitThusyouhavetotryto
figureoutsomeunitofmeasureandIthinkthatthe
bestthingthatyoucandoistotakethosethreefigures
ofareapopulationandassessedvaluationandtryto
figureoutwhereyouarefromthat

MrScheelThankyouHaroldIthinkwehave
exploredthismatteroflevyprettyextensivelyIwould
liketosuggestthatwegetintoanotherphaseofthis
organizationalsetupifyouwouldliketoposeany
questionsonitwithMrVieserhere

MrVieserSupposenowwechangetothebesttype
oforganizationImyselfwouldsaythatIthinkwe
havethebesttypeoflocalorganizationandyouthink
youhavethebesttypeSupposesomeonestartsitoff
onwhathethinksisagoodtypeWhatwouldyou
wanttosayisthebesttypeoflocalorganization

RoyHolmesEastsideMADInordertogetadis
trictstartedthefirstthingyouhavetodoistake
themoutandhavethemhelpyouirrigatesomenight
Aftertheyhavebeenoutthereallnightalongto
wardsmorningtheywillgettheirneckssodoggone
soreandtheyllbesodoggonetiredoffigthingmos
quitoesthattheywillwanttoknowhowtheycanget
somecontrolThewaywedidwastotakethemdown
intotheTurlockDistrictwheretheyhadplentyof
themwehadsofewincomparisonthattheymight
havethoughtwedidntneedcontrolandalsotook
themupintoSanJoaquinCountyandthenwedidnt
haveanytroubleatallinorganizingadistrict

Butwedidnthaveanytroubleinfinancingevery
bodyistalkingaboutfinancingbutthatwillcome
aboutnaturallyassoonastheyfindouttheycanget
mosquitocontrolthenitwillcomeaboutsomeway
orotherIftheyfindtheywantitafterabitofdiscus
siontheyaregoingtogetit

WhenIstartedinonthisDistrictquitebyacci
dentnotthatIknewanythingaboutmosquitocon
trolforIdidntIknewthatwehadmosquitoesand
plentyofthemIcouldntkeepmeninmyorchard
topickpeachesbecausethemosquitoesweresothick
Manyofmyneighborshadorchardsandtheyhadthe
sameproblemsIhadsoIwenttoChetRobinsonwho
wasourmanagerintheneighboringDistrictwe
werentannexedasyet andaskedhimhowitcould

bedoneWehadtogobeforetheBoardofSuper
visorsandtheSupervisorstoldustobringinour
neighborsandseeiftheywanteditWebroughtthem
inandwehadonlyonedissentingvoteAndthree
dayslaterIgotanoticesayingthatIwasordered
toserveontheBoardofDirectorsorTrusteesThats
howIgotstarted

MrVieserThankyouIsthereanyoneelsewho
wouldliketotalkaboutthebesttypeoforganization
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Youhaveaquestion
MrBobbeSouthCookCountyIllThequestion

thatcomestomymindishowdoyougetmosquito
abatementdistrictsorganizedinneighboringstates
wheretheydonthaveastatuteprovidingforsuch

MrVieserIbelievethatisarealtoughjobYou
havetogooverthereandtalktotheleadersinthe
otherpartofthatstateandgettheminterestedprefer
ablyinthoseareaswherethemosquitoincidenceis
theworstIfyougetpeopleinthoseparticularregions
orterritoriesinterestedenoughsothattheyworkto
wardenablinglegislationitwillhelpGettothetype
ofindividualwhowillnotonlytalkaboutitbutwill
helpgetthelawsputthroughandhelpyouworkwith
themlateronNotjustthetypeofpersonwhogetson
thebandwagonandthenwhentheworkcomes
aroundtheyturnaboutandwalkawayfromit

MrBobbeWehaveaproblemintryingtodoa
jobWehavewaterwaysthatextendbetweenourdis
trictandtheStateofIndianaanditisjustimpossible
todoacompletejobontheeasternperimeterofour
district

MrVieserWehavesimilarproblemsinourdis
trictbecausethecountiestothenorthofusdont
havemosquitocontrolandtheirmosquitoescome
overtoustoo

MrBobbeImightaddawordaboutwhatwethink
ofourdistrictalongthelineofyourpreviousques
tionWehaveoneparagraphthatwehavehadin
existencesinceourdistrictbeganitsoperationsI
happentohavebeenamemberoftheoriginalboard
andittookusagoodmanynightstofigureoutthe
phrasingofthisoneparticularsentenceWearestill
abidingbythatrulingThepolicyofourdistrictisto
effectivelyandeconomicallyabatethemosquitonui
sanceusingmodernscientificandpracticalmethods
ofcontrolappliedinanorderlyandsystematicman
nergivingdueconsiderationstotherightsofproperty
ownersresidentsandpoliticalsubdivisionsinthedis
trictIthingthatthatonesentencedescribesour
wholeoperation

HoweverthereisonethingthatIwouldliketosay
aboutthatparagraphwesplitaninfinitive

MrVieserThankyouIsthereanyotherphasethat
youwouldliketodiscussOfcourseyouaregoingto
haveotherspeakersandyouwillhavequestionsthat
youwanttoaskthembutisthereanythingelseyou
wouldliketodiscussalongthelineoforganizationof
newdistrictswhatisthebesttypeoforganization
anysuggestions

HaroldGrayMightIindicatethatIdontbelieve
thatthereisanybestkindoforganizationbecause
therearesomanyvariationsinthetypeofstructure
instategovernmentwhichwillpassyourenabling
actsTherearedifferentpoliticalphilosophiesand
differenttypesofpeoplewhothinkincertainways
thatmayinfluencetheconditionsIwillsimplysay
thatthebesttypeofDistrictisonewhichminimizes
purelypoliticalconsiderationsSecondlythebestkind
ofdistrictistheonethatworks

MrVieserIbelievethatbringsthispartofthe
discussiontoacloseandIwanttothankyougen
tlemenforthisopportunitytocomebeforeyou

MrScheelChristhatwasveryablycoveredand
wecertainlyhadahealthyresponsetothesubject
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Ifthereareanyfurtherquestionstobeaskedeither
ofhimoranyofthosewhohavespokenpleasegetin
touchwiththemYouhavetheiraddressesandyou
knowhowtoreachthem

OurnextleaderisDickGirkinswhoisSecretary
TreasureroftheToledoAreaSanitaryDistrictand
hasbeeninthatcapacityforsixyearsHeisSecretary
TreasureroftheGirkinsElectricCompanyandamem
beroftheAirportAdvisoryCommissionintheCityof
ToledoAlsohewasaformerAirForcecombatintelli
genceofficerfortheUSAirForcesobecarefulhow
youconfronthimwhenhecompleteshispresentation
IwouldliketopresentDickGirkinswhowilllead

thediscussiononthesubjectofPublicRelations
MrGirkinIhavejustashorttalkthismorning

thisbulkofpapersismerelytohelpansweranyques
tionsyoumayask
ImightsaythatIcertainlyappreciatethisoppor

tunitythismorningtoappearbeforethisgroupof
trusteesorcommissionersordirectorsorwhatever
nameyoumaybeknownbyIinvariablybecomea
littlenervousinaddressingagroupsuchasthisandI
amalwaysremindedoftheadvicethatMarkTwain
oncegavetoaveryfrightenedspeakerHesaiditmay
helpifyoukeeponethinginmindJustremember
theydontexpectmuch
Iwanttoprefacemyremarksthismorningwitha

littleonourowndistrictOurdistrictwasorganized
in1947byaninitiativepetitionWearetheonlydis
trictintheStateofOhioInfactwearetheonlydis
trictwithinahundredandseventymilesofusFor
youpeoplewhoarebotheredwithforeignmosquitoes
wehaveforeignmosquitoestoo

Ourdistrictwasorganizedwithadirectorappointed
bytheJudgeoftheCommonPleasCourtTheDirec
torisadirectappointeeanonpoliticalappointeeand
hassolejurisdictionsoleresponsibilityfortheactivities
ofthedistrictHeisresponsibletonooneexceptthe
JudgeoftheCommonPleasCourtThereisnoBoard
thathasanyauthorityheisthesoleauthorityHeis
onafixedsalaryHeisallowedtoappointanassistant
directorandasecretaryandatreasureralsoona
smallsalary

WehaveanAdvisoryBoardwhichwehavemain
tainedourselvesandformulatedourselvescomposed
ofinterestedcitycitizensandweareusedstrictlyas
advisorsintheadvisorycapacityonspecificproblems
Wealsohaveamemberofalegalfirmontheboard
amemberoftheCityCouncilamemberoftheCounty
CommissionersamemberofanengineeringfirmWe
usethesepeopleasweseefitWehavenoregular
advisorymeetingsButIwantyoutobearinmindthat
theentireresponsibilityforactivitiesrestsinthehands
ofonemanItisacontinuingappointmentaslongas
thejobissatisfactoryThereisnopoliticalinfluenceor
patronageproblemsWecanhireandfireasweplease
forwearenotundercivilserviceThemajorityofthe
districtpersonnelhavebeenwithussincetheinception
ofthedistrictwhichmakesforaverydesirablesitua
tioninregardtocontrolandexperience

Incidentallywehaveataxratethatgoesallover
themapOurtaxassessmentisbasedontheamount
ofbenefittobegainedinthecontrolareaThusthe
fringeareasaroundtheoutskirtsofourdistrictpaya
lessertaxratethanthepersonsinthecenterofthe
districtintheresidentialareaTheindustrialordown
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townareapaysaminimumtaxratesinceitisallrated
onthebenefitstobederivedfromthecontrolprogram
Iwouldhatetogetstartedonadiscussionoftaxrates
suchaswehaveSufficetosaywehave152square
milesandwehadataxincomelastyearof242000
WearenotapoordistrictIwillsaythatWehave
sufficientoperatingfundstoadequatelydoourjob
Wealsohavesufficientfundstosetsomemoneyaside
whichwehavebeendoingoveraperiodofyearsfor
thelargecapitalexpendituresgoingintopermanent
controlmeasures

WhenCharliesuggestedthesubjectforthislittle
discussionIwasjustabitlosttoknowwhattobring
youinthewayofinformationthatcouldpossiblybe
ofvaluetoyouandthatcouldpossibleprovokealittle
discussionPublicRelationsLetusstopandthinka
minuteWhatdoesitmeantoagroupwhoseprimary
aimsotospeakistheobliterationofthepeskylittle
thinglikeamosquitoInconsultingWebstersdiction
arywefindhisdefinitionofpublicrelationsasfol
lowstheactivitiesofacorporationuniongovern
mentorotherorganizationbuildingandmaintaining
soundandproductiverelationswithspecialpublics
suchasemployeescustomersandstockholdersand
withthepublicatlargesoastoadaptitselftoits
environmentandtointerpretitselftosociety

Asyoucanseefromthisdefinitionwereallyhave
twoareasfromwhichtodiscussthisproblemWehave
theactualrelationswiththepublicorthetaxpayer
orthestockholderasyoumightcallitand2wehave
theemployeerelationsLetustalkabouttheminthat
order

Weveryreadilyadmitthatwithouttaxpayersthere
couldnotbemosquitocontrolorabatementdistricts
thereforewemustfirstofallsatisfythemthatthe
workwearedoingisimportantenoughtojustifytheir
continuedfinancialsupportLetuslookatafewof
themethodsthatwecanusetoacquaintthemwith
ourproblemsandaimsNumberoneofcourseis
newspapersAcontinuingnewspaperpublicrelations
programisgoodespeciallyinreferencetospecific
projectsthatyoumightbeundertakingInourcase
wherewehaveanisolateddistrictandcanhavemos
quitoesfromasfaras170milesawaywherethereis
nocontrolandcominginonusunexpectedlywecan
warnthepublicofsevereproblemssuchasmayresult
fromfloodingIfwecanwarnthepublicofitthatthey
aregoingtohaveproblemsandwhytheyaregoingto
haveproblemswearegoingtobeonmuchbetter
termswithourtaxpayersItisgoodtoexplainwhy
suchthingsaregoingtooccurandwhywearegoing
tohavealittleinfluxofmosquitoesonceinawhile

Alongthatlinewehavebeenverysuccessfulin
recruitingaspecificreporterwehappentobeatown
ofonenewspaperandhavegivenhimspecificback
groundonthewholeproblemandthendoallofour
newspaperpublicitythroughhimThatwayyouwill
getnohalfbakedcommentsanduninformedcom
mentsonvariousproblemsthatmayoccurWehave
foundthatthatisaverysatisfactoryarrangement
OfcoursewealsohaveradioandTVspotannounce
mentswhentheyarepracticalkeepinginmindthat
yourradioandTVstationshavetoallowsomuch
specialservicetimefreetimewithinascheduled
periodWealsousetoagreatadvantagecivicgroups
churchesschoolsbytheuseofspeakersandfilmsto
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educatethepublicinwhattheycandotohelpcontrol
mosquitoes

Wehavebeensuccessfulinafewothermethods
Oneofthemistheinclusionofsmallpamphletsbro
churesinwiththeutilitybillthephonebillthelight
billWedontdothisregularlybutwedoitatvarious
timessuchasearlyspringwhentheremaybesuch
problemstryingtoacquaintthepublicwithwhat
theirproblemsareaswellaswhatourproblemsare

ItisnotenoughthatweusethemethodsthatIhave
justoutlinedtoacquaintourpublicwithourproblems
wemustusethemwithdirectionItmustbeona
plannedbasiswithallofthepicturebeinggivenwith
anyofthemediasuggestedHowmanytimeshave
youseenanewspaperstoryforinstancethatappears
andgivesthereadingpublicacompletelydifferent
storyfromthatwhichisactuallythetruepicture
AgainIreiteratetheimportanceifpossibleoftaking
areporterfromyourlocalpaperorpapersintoyour
confidenceevenhavinghimattendsomeof yourboard
meetingsIknowalotofyouwillthrowupyourhands
atallowingnewspaperreportersintoboardmeetingsif
possiblebutthereisatimewhenthatthingis very
valuable

Filmsforpresentationtovariousgroupshavebeen
agreathelptousinputtingourmessageacrosstothe
publicTherearemanyexcellentfilmsavailable on

mosquitocontrolbutourmostsatisfactorymethod
hasbeentheuseofafilmwhichweproducedin our

owndistrictofconditionsinourowndistrictWepro
duceditincolorandweareusingitcontinually par
ticularlyintheschoolsWehaveafineprogramof
educationintheschoolsItissurprisingwhatthekids
candoincleaningupthelittletroublespotsinthe
backyardtheoldtirestheopencansand soforthIt

isagoodideatogetthemeducatedtotheproblemsof
controlearlyBymakingyourownfilmitcan more

accuratelypicturethespecificproblemsinyourown
arearatherthanafilmmadefornationwiderelease
Isincerelyrecommendthatanyofyouwhohavefacili
tiesshouldexplorethismethodofdisseminationof
informationonmosquitocontrolUseitbecause as

someoneoncesaidonepicturecanbeworthathou
sandwords

Nowletusexploretheemployeerelationstheem
ployeepartofpublicrelationsWhenIstartedthink
ingaboutthisthingIfoundthatpossiblyyourem
ployeesareyourbestsourceofpublicrelationsIt
seemstomefirstandforemostthatthepeoplewho
workwithusmustbesoldonmosquitocontrolThey
mustbepeoplewhoareconvincedthatourproblemis
ofimportancetosocietyandthattheirpartinthis
programisvitaltothesuccessofthewholepicture
AsHaroldGraysaidinhisexcellentaddressTuesday
morningwemustgetbacktotheerawheremenand
womentakeprideintheirworkThismayseema
littleidealisticinthisdayandageItisupto youmen

inyourindividualareastoinstillinyouremployees
somesemblanceofthisprideinworkmanship

Anotherareainwhichwemustworkwithourper
sonnelisintheareaofsalaryIfeelthatitisimportant
toyouremployeesthattheyknowprettywellwhere
theyaregoinginthematterofincomeSomesortof
establishedsalaryscheduleshouldbesetupby your
districtwhichwillenableouremployeestohave afair

ideaofwhattheyareworkingforortoward money
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wiseThisstillseemstobeapowerovermostofus
whatwillbethefinalorfutureresultsofmylabor
today

Thethirdareainwhichwemustgiveconsideration
isacloseliaisonbetweensocalledmanagementand
laborThiscallsforsomesortofgrouporganization
whichwillenableyouremployeestofeelthatshould
problemsarisetheyhavearootthatallowsthemto
communicatetheirproblemtothesocalledmanage
mentIamnotadvocatingunionisminmosquitocon
trolworkIammerelysayingthatanemployeesasso
ciationofsomenaturebeallowedtofunctionThis
givestheemployeesafeelingthattheyarepartofthe
teamandthatyouarewillingtodiscussproblemswith
themWeranintothisprobleminourowndistrict
severalyearsagowhenthepublicemployeesunion
attemptedtoorganizeouremployeesWegavethem
prosandconswemetwiththemandwesubtlysug
gestedthattheymightwantanorganizationoftheir
ownratherthantheemployeesunionIntheirown
meetingtheydecidedthattheywouldnotjointhe
unionaftermuchpressurebytheunionbutwould
formtheirownemployeesassociationWithsmall
monthlyduestheirownofficersthattheycouldcon
troltheycouldthuscontroltheirownactivitiesThat
hasthrownouttheunionattemptandhasworkedout
verysatisfactorilyforusinbringingoutthelittle
problemsbeforeusbeforetheygrowintobigproblems
Ifyoucansolvetheselittleemployeerelationsprob
lemsatanearlystageyouwillfindthatyouhavea
muchbetterworkingorganization

AnotherareainwhichIthinkitisimportanttohave
thekindofemployeesyouwouldwanttohavein
frontofthepublicasyourrepresentativesconcerns
thematterofeducationoftheemployeesGeorge
Huttonaformersuperintendentofoursyearsago
startedaneducationalprogramofourswithinourown
districtatwhichtimeheinstitutedayearlyeduca
tionalmeetingoftwodaysduringthewinterwhenthe
boyswerenttoobusyAtthesemeetingswebrought
inpeoplefromtheStateHealthDepartmenttheHigh
wayPatrolfirstaidpeoplealltoprovideageneral
employeeeducationalprogramthatwillbringthem
uptodateonourfeelingsonmosquitocontrolIn
thatwaytheycometofeelweareinterestedinthem
andtheybecomeinterestedinus

Lastlyletmesuggestthepropermaintenanceof
yourphysicalequipmentyourlandjeepsbuildings
trucksheavyequipmentandsoforthcangoalong
waytowardgivingyouremployeesandincidentally
youyourselvesajustfeelingofprideinyourdistrict
Afterallifapersonisproudofhisjobandhisplaceof
businessyougenerallyfeelthatitwillshowupfavor
ablyinhisworkInarecentarticleinaleadingbusi
nessweeklyIcameacrossthefollowingremarkA
corporationmayspreaditselfoverthewholeworld
andmayemployahundredthousandmenbutthe
averagepersonwillusuallyformhisjudgmentofit
throughhiscontactwithoneindividualIfthisper
sonisrudeorinefficientitwilltakealotofkindness
andefficiencytoovercomethebadimpressionEvery
memberofanorganizationwhoinanycapacitycomes
intocontactwiththepublicisasalesmanTheimpres
sionheorshemakesisanadvertisementgoodorhad

Inclosingletmesaythatitisimportanttotellour
storybytheusualmethodstoourpayingpublicbut
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letmereemphasizetoallofusthegoodpublicrela
tionstobegainedbyanemployeegroupwhichis
proudofitsorganizationandtheworkthatisbeing
doneThankyou

MrScheelThankyouDickIthinkyoutouched
uponaverysensitiveaspectofourresponsibilities
andIamsurethattherearemanycommentsthat
couldbeoffereduponthisorquestionsthatshould
beraised

SpeakerfromthefloorMrChairmanIthinkthisis
thebestpartofthemeetingofallthesessions

SandySteinerOrangeCountyMADCouldIask
howmuchareadoesyourdistrictcoverintheStateof
Ohio

MrGirkinItis152squaremileswhichofcourse
isjustalittlebitoftheStateofOhioonlyapinpoint
Nothereisnoothermosquitoabatementdistrictinthe
StatethereisnoneinMichiganexceptatLansing
whichis180milesnorthofusThereisasmalllocal
operationatMonroeMichiganwhichisstrictlya
smallmunicipaloperationwithfoggingTheclosest
controltothewestistheChicagoareaandthereis
noneclosersoweareinanisolatedarea

DavidRaiderApproximatelyhowmanyemployees
haveyou

MrGirkinWehaveseventeenfulltimeemployees
duringthesummerwewillrunupto5460including
thetemporaryemployees

FrancisCreadonDesPlaines111Whatdoyoupay
yoursummeremployeesatwhatdoyoustartyourfull
timeemployeesandwhatdoyoupayyournon
technicalemployees

MrGirkinOursummeremployeesandletmestate
thisthemajorityofoursummeremployeesareacome
backpropositiontheyarecollegekidsandtheywill
startoutintheirfreshmanyearandworkwithusevery
summerthroughtheirsenioryearIbelievethatatthe
presenttimewearestartingtemporaryemployeesat
140anhourpermanentemployeesstartoutat300
amonthwithsixmonthincrementsIcanttellyouthe
exactfiguresbuttheywillgoupto6000Wehave
afiveyearscheduleandalltheemployeesknowthat
aparticularjobeveryyearwilltakeacertainincrement
increaseifthejobisperformedrightTheyknowat
thebeginningoftheirjobthatiftheirfunctionisright
eveninthatsamejobtheywillgetasteadyincrease
toacertainlimitTheyalsoknowthatifthereispro
motionavailablewhatthesalaryprovisionsarefor
thatjobThatisallgeneralinformationtotheem
ployeesTheyknowwheretheyaregoing

MrScheelDickhowdoesthatcomparewithsimi
larworkinthecommunity

MrGirkinItcomparesfavorablynaturallywith
otherCityemployeejobsWearenotconnectedwith
theCityatallbutwehavetocorrespondwiththe
normalcityratesItdoesnotcomparewithindustrial
ratesinToledoToledoisinahighindustrialsalary
scalebutitdoescomparewiththeCityemployeesand
othercountyemployees

MrCarlsonMinnWehavebeencomparingwage
ratesaroundthecountrybuttheunionorganized
ourdistrictandourstartingwageis205anhourOur
fulltimepeopleget5000ayearandtheygoonup
fromthereastheygetmoretechnicalSowearepaying
outprettygoodwagesbutyoutalkaboutToledoI
wasmakingasurveyofothercountryemployeesand
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wediscoveredthatToledohasoneofthelowestscales

formunicipalworkersinthewholecountryPerhaps
thisisthereasonwhyyourmosquitopeopleareso
underpaidIdontknowwhatwewouldbepayingif
wedidnthavetheunionbutitseemsprooftome
thathavingtheunionhasraisedourwagescalescon
siderablyWhetherthisisgoodorbadIdontknow
Itistooearlytotellbutyoucanmakeaprettygood
caseforgoodwagesifyougetgoodpeoplebecause
youcangetthatmuchmoreworkdone140anhour
doesseemratherlow

MrGirkinThosewagesareforcollegekidsWe
havenoproblemWehaveanexcessofapplications
everyyearInadditiontothesewagescalesthereare
somefringebenefitsnottoomanynotlikethereare
inindustrialemployment

MrBobbeCookCountyIllIncidentaltotheunion
problemwewereorganizedaboutayearagobythe
municipalunioninChicagoandthenlastmonththe
menvotedthemselvesoutofitThereisanindication
thatsometimeslaborisnottooprounionTheywere
veryunhappyabouttheunionitdidthemnogoodand
apparentlydidthemsomeharmbecausetheyhadto
payduesTheirwagescalewasnotaffectedatall

Forourwageswehaveanascendingscalethat
operatesonastepbasisovertenstepsForthevarious
categorieswehavedifferentstepsThelowestscale
forbeginningoperatorsisabout3800peryearatthe
startThatsamescalecangoashighas5000overa
periodofyearsifthemandoesntadvancewhichis
unusualbecausetheyalwaysdoadvanceupintothe
operatorscaletopossiblytheforemenlevel

Myquestionactuallywasaboutpoliticalinfluences
Thisisarathertouchysubjectbutperhapsweshould
notdiscussitbutIfeelthatanythingthatisbroughtin
theopencanbenefitallofusInCookCountywere
centlyhadapoliticalsituationwherethemajorparties
changedThenewchangebroughtaboutachangein
ourprogrambecausewearebasicallypoliticallyap
pointedmembersoftheboardThepartythattook
overourpoliticsnowfromtheNovemberelectionhas
seenfittoprojectthemselvesintoourprogramYou
mentionedthatinToledoyoumanagedtoavoidthis
becausethecountyjudgeactuallydoestheappointing
Whatifthepartyshouldchangethereandtakeover
wouldnotthataffectyouroperationasithasours

MrGirkinThereitgetsbacktomyoriginalpremise
oflettingthepeopleknowwhatisgoingonTheyhad
anelectionherethisNovemberofcourseinwhichthe
presentcountyjudgewhohasbeenacountyjudge
fortwentyeightyearswasseriouslyindangerofbeing
thrownoutItsohappensthathisopponentwasa
fraternitybrotherofmineThusthroughconnections

knowinghimwebriefedhimonthewholeprogram
andontheimportanceofcontinuingtheprogramas
itwasWegothisassurancesinformallythatshould
hebeelectedthattheprogramwouldcontinueasa
nonpoliticalprogramWehaveandIamcrossingmy
fingersyettorunintoanypoliticalappointmentsin
anyofourjobsorinanyofouroperationsWetried
tocoverthatthisyearbecausetherewasaserious
threattotheincumbentjudgeButwewouldhavehad
noproblemhadeitheronebeenelected

MrBobbeIthinkthatthatiswhereyouyourself
didaveryprominentjobIsaidthatpoliticschanged
butactuallyitdidntpeoplechangedalthoughthe

29mANNUALCONFERENCE CALIFORNIAMOSQUITOCONTROLASSOCIATION

samepartystayedinpowerWehadacountyjudge
therebeforewhowasanextremelyhonestmanwho
isnowthegovernorofIllinois

MrGirkinIthinkhonestydoesntreallyhaveany
thingtodowithitwhenanewmancomesinhehas
hispoliticalappointmentsandyoucantcontrolmos
quitoeswhenyouhavedifferentpeopleworkingit
everytwoyearsYouhavetohaveacontinuityof
employers

MrBobbeHowthencanwegetasolutiontothis
socalledproblemWefeelthatpatronageisgoingto
rearitsuglyheadinourworkinCookCountyandwe
wouldliketotrytobeabletoavoidthat

MrGirkinTheonlysolutionthatIknowofistotry
topassenablinglegislationinordertomakeyour
organizationautonomousThatisidealisticitistrue
butthatistheonlysolutiontogettingawayfromlegal
patronageifyouareinvolvedinit

FloorcommentIthinktheeasiestwayistheunion
Ifyouhaveaunionyoucanthavepoliticalpatronage
ifyouhaveaunioncontractandseniority

MrBobbeTheunionthatwehadinCookCounty
andourareawasprettycloselylinkedwiththelocal
politics

MrGirkinIthinkherewearegettingintolocal
situationsthatwonthelpinprovidinganswerstothe
group

DrMeyersJeffersonCountyTexIthinkIcould
answeryourquestionsItprobablyrequiresconsider
ablechangeIthappensthatIhadsomethingtodo
withdrawinguptheenablinglegislationthatwassub
mittedtothelegislaturecreatingthedistrictsthe
authorityforeachcountytovotethemselves

Thewaythatwedidthatwasthatwerequiredfirst
thattheappointedadvisorycommissionersservewith
outsalaryThereforeitwasnotapoliticalplumbNo
oneinparticularwanteditandnooneinparticular
soughtit
Ithinkthatreallyanswersthequestionastohow

youavoidthepoliticalproblemIncidentallyour
directorishiredtheoreticallybythecommissioners
courtwhichisthecountyorganizationbutheisre
sponsibletotheadvisorycommissionwhointurnare
responsibletothecommissionerscourtWehirethem
andwefirethemonlybyrecommendationsbutthey
actuallyhavetheauthority

MrMaynardSanMateoCountyCalifYouspoke
earlierofaprogrambywhichyoukeptawareofpoten
tialinfluxofmosquitoesfromtheoutsideareaThis
soundstomesomethinglikeanearlyfloodwarning
systemCouldyouenlargeuponhowitworksand
exactlywhatisinvolvedHowdoyoukeepawareof
thesituationDoyourmenworkoutsideofthe
district

MrGirkinWehaveconsiderablefloodplainareas
producingfloodwatermosquitoesfromoutsideofthe
districtWeknowprettywellfromtheflooding con

ditionswhatisgoingtohappenoveraperiodoftime
iftheprevailingwindisinacertaindirectionIcant
gointothetechnicalaspectsofitastohowtheydoit
IamnotthatfamiliarwithitAllIknowisthattheydo
itnoteverytimenoButifwehaveaheavyrainfall
weknowthattheremightpossiblybeaninfluxof
whitemosquitoesfromaparticularsectionThatisin
effectwhatwehaveandincidentallytheboysdo
workoutsideofthedistrictTheywillgooutside
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withinreasonwithoutanyproblemButifthereisa
pointwhereweknowthereisgoingtobeanunneces
sarynuisancethenwewilladvise

MrBobbeIwouldjustliketoremarkonDr
MeyerscommentsThemembersofourboardare
servingwithoutpayWeareappointedbythecounty
judgeThepatronagesystemdoesntcaretoomuch
forthetrusteejobsbutandperhapsMrMcFeelycan
correctmebutIthinkwehaveabout100employees
inourdistrictsaroundChicagoand100jobsisalotof
patronage

DrMeyerTheyhavenothingtodowhatsoeverwith
theemployeesItwasanunderstandingthatwehad
withthemwiththeCommissionersCourtthatall
hiringandfiringwouldbedoneentirelythroughthe
mosquitocontrolitselfTheyhaveabsolutelynothing
todowithit

MrBobbeThatisbasicallythewayweoperatebut
itjustdoesntseemtoworkoutthatway

MrSmithDeltaMADIamgoingtoputyou
gentlemenonthespotInreferencetopublicrelations
doyougentlemenastrusteeswhenthereisacom
plaintreferredtoyoudoyoureferittoyourmain
officeordoyoutrytotakecareofityourselfIam
appointedbytheCityCouncilofWoodlakewithout
politicsofanykindIfIgetacomplaintIknowour
chiefoperatorIdonottellthemtocallourmain
officeinVisaliaIaskthemtheirnameandapproxi
matelywheretheyliveIcatchtheoperatorwhenhe
comesinatnoonandtellhimtotakecareofit
WhereasIunderstandsomeofthetrusteesreferthem
toVisaliaatthemainofficeTheSuperintendenthasto
catchtheoperatoratnoontoreferhimtothecom
plaintItellthepeoplethatIamnotsurewhichday
theoperatorwillbeintheirareabuthetakescare
ofitassoonashecanIthinkthatisbetterpublic
relationsthanreferringthemtothemainoffice

MrGirkinThankyouIwouldliketogiveyoumy
ownimpressiononthatifImayWehaveduringthe
summermonthstemporaryhelpagirloperatorwho
handlesalltheincomingphonecallsAthersideshe
hasamapapinmapwheresheplotsthecomplaints
Wefindthatismuchmoresatisfactorytorouteallof
ourcomplaintsthroughoneparticularofficeNowe
donthavedepotsjustthemainoffice

Wehaveaplannedscheduleofadultfoggingduring
theadultseasonwhenwearejustkillingadultsWe
funneleverythingthroughthemandthenwecansee
bythepinsonourmapswherethecomplaintsare
comingfromIfaparticularsectionisreceivingaheavy
numberofcomplaintsandourscheduleoffoggingor
treatmentoperationsdoesnotincludethatsectionwe
canalterourscheduleWehavefoundthatisvery
unsatisfactoryfordifferentpeopletotakecomplaints
andtrytodosomethingaboutitrightawayMaybe
youcantMaybeyourcrewsaresomeplaceelseand
itmaytakeadayorsoOurprocedurehasbeento
channelallcomplaintsthroughoneoperatoroneper
sonandthenitismucheasiertocontrolIdontmean
tosaythatyourideaiswrongbecauseseveraldiffer
encesofdistanceandworkassignmentsmaybe
involved

MrSteinerOrangeCountyMADIwouldliketo
answeraquestioninourpositionifyouareinterested
Asatrusteeandwehavetwentythreetrusteesonour
boardrepresentingtwentythreecitiesIrepresentthe
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coastalareaofNewportharborWhenIgetacallthey
personallylookmynameupinthetelephonebook
andtheytellmetodosomethingaboutthesesocalled
mosquitoesorfliesthenIsimplytellthemthatIam
notthepersonwhoactuallydoestheabatementof
mosquitoesIammerelyatrusteerepresentingNew
portBeachbutIdoaskthemwheretheproblemarea
istakenoteofitandcallourdistrictmanagerJack
KimballandtellhimaboutitIalsotellthepeople
thatIhavenothingtodowithitsothattheywontbe
callingmedayandnighttotellmeaboutmosquitoes
andfliesandgnatsthatyouhavetocalltheDistrict
OfficeinGardenGroveButIdomakeapointofitto
makeJackKimballawareofthesituationandcheck
withhimEverymonthhesuppliesuswithcomplete
reportsofeveryareathatanuisanceisreportedIn
ourbulletineverymonthwegetareportofeveryarea
anditsnumberofcomplaintsthenumberofservice
callsthenumberofcallsmadeinanswertothere
questsetcsothateverymanontheBoardknows
whathappenedintheDistrictduringthemonthHe
alsoindicateswhathehasdoneorhismenhavedone
inserviceonthesecalls

MrScheelWedostillhavealittletimebutthank
youverymuchDickGirkinIfthereisanythingthat
comestoyourmindlateronwemayhavesometime
tospare

OurnextspeakerisMrMcFeelyHehasbeena
trusteeoftheDesPlainesValleyMADIllinoissince
1927whenthedistrictwasestablishedandhasbeen
itspresidentsince1951Hehasalsobeenaregional
directoroftheAmericanMosquitoControlAssociation
IbelieveIamsafeissayingthatMrMcFeelyisthe

oldestmosquitocontrolmaninthebusinessborn
someeightyfiveyearsagoinIndianaHemaintains
akeeninterestinnotalonetheDesPlainesValley
groupbutthenationalassociationaswellItgivesme
considerablepleasuretointroduceMrMcFeelywho
willpresentandleadthediscussiononthesubjectof
ManagementoftheFieldForce

MrMcFeelyMrChairmanandsoldiersinthe
armyofthecommongoodIwillcallyouthatforthe
nonceanyhowIwillnottakeupmuchofyourtime
tellingofmylongandamazingcampaignagainst
mosquitoes

HoweverwhenIgotmadatthemosquitoesmylittle
daughterthreemonthsoldwasvulnerabletothem
andIgotawfullymadaboutitThishascostthetax
payersfederalandlocalaboutsixmilliondollarsin
thelasttwentysevenyearsIfIhadonlygottenmad
enoughaboutmakingmoneyformyselfImighthave
beenveryopulentindeed

NowIwouldliketoaskthetrusteesherearethere
anylawsinyourstatethathaveanythingtodowith
theuseofpoisonsThatiswhatourbusinessisthe
useofpoisons

FloorspeakerTherearenostateswheresuchlaws
donotapply

MrMcFeelyIhavefoundsomeevidencethatthere
areaboutsixteenstatesintheUnitedStatesthathave
strictlawsregardingtheuseofinsecticidesespecially
theagriculturalinsecticidesLastyearinBostonwhen
weweretheretherewasamovementonandtheState
Legislatureworkedonittohavealawadoptedthere
tolicensepeoplethatusethesepoisonsIjustreceived
alettertwoweeksagofromtheSecretaryofStateof
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Massachusettswhosaidtheywereunabletogetit
adoptedbecausetherewassomuchoppositiontoit
Sadtorelatetherewasinfluencefromthemosquito
controlpeopletoitIthoughtitwasaverystrange
thingthattheyshoulddothatbuttheydidOfcourse
thegreatestinfluenceagainsttheadoptionofthatlaw
wasthecommercialpeoplethatscatterpoisonsonthe
treesandkillcockroaches

Oneofthemostimportantthingsfortrusteesisto
seethattheydonotdoharmtothecommunityorthe
floraorfaunaWehadanexperimentin49000acresof
theforestpreservessurroundingChicagoinconjunc
tionwiththeStateauthoritiesabouttenyearsago
Theycametotheconclusionthatwewerenotharming
thefloraorfaunaSincethentherehasbeenagreat
increaseinthenumberofmenthatspraytreesfor
certaininsectsthatareharmingthemNobodyhasany
controloverthematallTherearealsoprivateopera
torsinmosquitocontrolinourregionIsupposethat
occursalloverthecountryNobodyhasanythingto
sayaboutthemNowIwouldliketoaskofyouwhat
youdointhatregardThatisourchiefbusinessinmy
opinion

Hasanyonehereanythingtosayonwhattheyknow
aboutthepoisonsandwhathaveyoutosayaboutthe
useofthemThereisnoanswerIamverysorryin
deedTenyearsagowhenIwaselectedpresidentthe
boardinstalledanewsystemEverythingthatweuseis
arecordEveryformulationormixturemustbemade
inthepresenceofthetechnicaldirectororthesuper
intendentofthefieldforceHemustsignthisrecord
anditisindetailIntheblankthathesignsisthe
amountofthepoisoninitandtheamountofthe
solventandotherthingsandwhereitistobeused
andwhenOfcoursethatisaprotectiontoussothat
ifanythingshouldhappenalthoughnothingeverhad
wewouldknowjustwhatwehaddoneAmItounder
standthatnoneofthesetrusteeshaveanysuch
arrangementsasthat

MrDeBenedettiSanJoaquinCountyMADIama
littlebitfamiliarwithinsecticidesIcarryastatepest
controloperatorslicenseYourrulenumber1theFed
eralGovernmentthePureFoodandDrugpeople
TheyareveryverystrictYourformulationhastobe
releasedbeforeyoucanuseitThenyougetitfrom
theStatethenfromthecountylevelanditisvery
verystrictintheStateofCaliforniaastowhatyou
usewhereyouuseitandhowyouuseitandthe
amountYouarepolicedverythoroughlyYoucant
justgooutanduseanythinganytimeanyplaceIthas
tobereleasedforaparticularinsectithastobe
passedbythePureFoodandDrugpeopleithasto
beapprovedbytheStatethroughtheStateDepart
mentofAgricultureandweareforeverlastinglyre
quiredevenonourcontainerspackagestospecify
whatweusehowmuchwearegoingtouseandwhat
wearegoingtouseitforTheStateofCaliforniais
veryverythoroughoninsecticides

MrMcFeelyDoyoudoyourownmixingDoyou
mixityourownwayatheadquarters

MrDeBenedettiYouareonlyallowedtopurchase
itinthefirstplacealreadymixedonlytoacertain
toxicityThenyouareallowedtouseonlysomuchas
determinedbytheDepartmentofAgricultureand
thepeoplewhomanufactureitwhomustgetapermit
touseitAndinmostcasesyoucantuseitwithouta
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permitYoumusthaveareleasefromtheDepartment
ofAgriculture

MrMcFeelyIjustdontunderstand
MrMcLeodMrChairmanmayIanswerthisques

tionLetmewearanotherhatentirelyItismy
responsibilityintheelevenwesternstatesforthe
NiagaraChemicalDivisionofFoodMachineryand
ChemicalCorporationtoseethatthesematerials
whichareusedinanysensewhatevermeettherequire
mentsunderwhichwehavetooperateintheinsecti
cidebusinessThereare1876lawsOftheselawsa
largeproportionofthemduringthelast5yearshave
comeundertheMillerAmendmentasMrDeBenedetti
pointsoutTheseareinterstatecontrolledbytheFood
andDrugAdministrationundertheUnitedStates
DepartmentofAgricultureTheseapplyprimarilyto
agriculturalcropsagriculturalcropswhichmovein
interstatetrafficandmostofthemdoinonewayor
anothermustcomeundertheselaws

Inadditiontothiseachstatehasorhasnotand
youarequitecorrectinyourstatementthatthereare
statesinwhichtherearenostatelawsapplyinghow
evertheFederallawdoesapplyevenwithinthose
statesItsupercedesthestatelawNowwhatMrDe
BenedettiwasexplainingforourCaliforniaisunique
becauseCaliforniahadthisbeforetheFederalGovern
mentstarteditActuallywehaveaStateBureauof
ChemistrywithintheStateDepartmentofAgriculture
withwhomeverycompoundsoldthatcontainsany
pesticideanyfertilizeranychemicalforusemustbe
registeredwiththemThelabelwhichisgoingonthat
containermusthavealloftheinformationrequiredby
theStatebytheFederalGovernmentbothdepart
mentsThislabelmustbeapprovedandanactuallabel
hastobetransmittedtothem

Theuseofthesematerialsisfurtherrestrictedand
isdifferentwithineverycountyofCaliforniabecause
wehaveanAgriculturalCommissionersystemThe
AgriculturalCommissionersissuepermitstoallofthe
pestcontroloperatorsorusersofthesematerialsBut
againyouarerightsirbecausethemosquitoabate
mentdistrictdealingwithanentirelydifferentphase
fromtheagriculturalinurbanbutnotruralareasfaces
nosuchrulesorregulationsexceptthatthepestcontrol
operatororthemosquitoabatementdistrictmust
operatewithinthelegalstructureofthecountythe
StateandthenationNowthisiswhatwehavein
CaliforniaThisisnotapplicableeverywherebecause
youarerighttherearesomestateswherestateand
countylevelofcontroldoesnotexist

MrMcFeelyIwillgiveyoualittleexampleof
whatthisgentlemanmeansifIunderstanditA
womanmighthaveasickchildandshegetsadoctor
andhewouldgiveherabottleofmedicinealongwith
thedirectionsIfshewoulddisobeythedirections
shecouldgivethechildtoomuchNowthispoisonis
deliveredtoyourheadquarterswhatyoudowithit
thenisdecidedthereItisnotdecidedbyanybody
elseintheworldbutthefellowthatismixingitIsnt
thattrue

Aswiththemotherthatgivesherchildtoomuch
medicineitisthepersonhandlingthematerialYou
havetotrustsomeoneatyourheadquarterstomixit
IsntthattrueThatiswhatImeanttosayHasany
bodyconsideredthat

MrSteinerAsatrusteeonmyboardforinstance
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weformulatepolicyWehaveabsolutelynothingtodo
withchemicalsWehaveanentomologistwhoisre
sponsibleforthisIdontknowanythingaboutchemi
calsandhavenothingtodowiththataspect

MrMcFeelyYesyoudoYouhavetheresponsi
bilityYouarethepoweronthesevitalthingsYou
cannotescapethatbysayingthatyouturneditover
tosomebodyelseYoumustseethathedoesit
properlyYoumusthaveasystemAndnowmayI
havethetemeritytotellyouwhatwedoIdontknow
ifImentioneditbeforeEverythingthatweusewe
knowexactlywhatisinitandwhereitisusedandthe
spreadingofitAnditcannotbedonebyanyoneunless
theyareresponsibleforitIfeelthatshouldbedone
ineverymosquitocontrolorganizationHavepeople
thatyoutrustthetechnicaldirectororchiefengineer
whateverhistitleisshouldberesponsibleforit

MrMerchaudMercedCountyMADIdontthink
thereisadistrictintheentireStateofCaliforniathat

doesnthaveacompleterecordontheirspraying
operationsespeciallyintheruralareasbecausewe
aretiedupwithsomuchredtapethatwehavetodo
itWecantellyoufromthetimewestartedwhatwe
sprayedwherewesprayedwhatproportionwe
sprayedandeverythingelse

SpeakerOneotherthingontheCalifornialawsthe
othertwogentlemencoveredthemverythoroughly
withoneexceptionwealsohaveaFishandGame
Commission

GeneralresponseLetsnotgetintothat
MrMcFeelyItiscontrolledwiththemanylaws

aboutitbutactuallyitistheuseofthethingthat
countsandisaveryimportantaspect

Wellwehavetalkedaboutinsecticidesandwhen
westartedourcampaignforcontrolofmosquitoesin
CookCountyIllinoistherewereagreatmanypeople
thatcamearoundwiththeirownideasonitOneof
themwasthatweshouldhaveawomensclubgo
aroundwithabigfishpoleandaspongeonitwith
whichtheycouldreachupandgetthewateroutof
theguttersAnothermanthoughtthatifwewould
punchholesineverytincanthatthatwouldreduce
themosquitoesFortunatelyweengagedamanwho
dieduntimelyJLyellClarkmaybesomeofyoumet
himattheseconventionsearlierHeplayedalarge
partinstartingtheAmericanMosquitoControl
Association

Wewereputonanofficialbasisandwerethebene
ficiariesoftheWPAwhichwasagreatthingforus
Theyexcavatedsixhundredmilesofdrainageinour
Districtmostlylateralsandalsointhehinterland
andthoseditchesarethereyetYoupeoplewhohave
beenorganizedlatelycanonlyhopeforanotherbig
depressionwhenyoucangetsomeWPAmentodo
yourworkandhavetheFederalGovernmentpayit

NowwecangotopublicrelationsOfcoursethere
isonesurewaytostandwellintheeyesofthepublic
Ihavebeenintroducedasamosquitocommissioner
Nownobodyinthisbusinesscaneverbeaggrandized
byhistitlehereWhileamosquitoisnotconsidered
adisasteritisconsideredajokeanditisanawful
laughattheRotaryCluborotherplacesMaybeyou
gentlemenhavehadthatexperienceMosquitoMan
whatcouldbemorebelittlingthanthatWemustbe
ofgoodheartbecauseweknowthatwearedoinga
noblejobandtheperfectwayforgoodpublicrela
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tionsistodoagoodjobIfyoudontthereishardly
anythingyoucandotoprovideproperpublicrelations
Youmighthireanewspapermanandspreadtheright
propagandaaroundbuttheevidenceagainstyou
wouldbeverygreatandwhatyousaidwouldnthave
anythingtodowithitifyouwerentdoingagoodjob

Wehavefoundinsome34yearsthatwehaveno
troublewhateverIhadsuspectedthattherewould
beanuprisingagainstusbecausethemosquitoesdid
annoypeopleButwehaveneverhadanytrouble
whateverWehaveaDistrictthatis76squaremiles
andalargehumanpopulation300000Andlastsum
merwehadtheamazingnumberofcomplaints180
andthetechnicaldirectorwasquitedisturbedabout
itItwasanincreaseofabouttenovertheyearbefore
Butsomeofthemwerefromcranksandothersfrom

peoplewhoeitherwerebittenbyagnatoracock
roachorsomethingandblamedusSowehavehad
verygreatsuccessandwehavehadterrificsuccess
withourfoggingoperationsOfcoursewecouldntdo
anythinglikethatupuntilthetimeoftheDDTepoch
theonlywaytofightthemosquitowasinitsinfantile
lifeAfterhewasonthewingnothingcouldbedone
aboutitexcepttoputupthescreensandgetaswatter
Nowwecankillthemonthewinganditisvery
successful

Wehaveabout26municipalitiesSomeofthemlike
OakParkinIllinoishasabout70000peopleinitNow
besideskillingthemosquitoesthepubliclikestosee
usdoingitOnceinawhiletheycomplainoftheodor
intheoilorsomeneuroticisdisturbedbythenoise
ofthemachineThisisnotsomethingthatisunique
withIllinoisthisissomethingwhichmightinterestall
ofyounotlikeacactuswhichisuniqueineachstate
andyoucantarriveatanyinformationaboutitWe
havefourorfivetrucksouteverynightwhenthetraps
showthatwearegoingtohaveaclimbinmosquitoes
Wehaveaforemanwhoisaverycompetentman
andhehasatwowayradioandthusknowswhenany
oftheotherdriversareintroubleandcangohelp
themWealwaysnotifythepoliceifwearegoingto
fogintheirtownandtheonlytroublewehaveis
smallboysearlyintheeveningrunningintothefog
Oftenwehaveapolicemanalongtokeeptheboys
awayfromitFortunatelywehaveneverhurtanyof
themIamoftheopinionthatwehavedonesome
thinginthateffortsincetheendofthewarthatwe
havesoakedthatcountrywithDDTWehadan
interestingcaselastsummerWehave29000catch
basinsandeversincewehavebeenoperatingwehave
alwayssprayedthosecatchbasinsMosquitoesdidlive
inthereanddidmultiplythereLastyearthespecial
motorcycleswehadtodothisbrokedownandwhen
theywentaroundandcheckedtheyfoundtherewere
nomosquitoesinthesethingsTheconclusionseems
tobevalidthatwhatwehadpouredinthereoverso
manyyearswasthereyetThenIrecalledthatabout
fifteenyearsagoatameetinginAtlanticCityapro
fessorfromCornellUniversitywhohadwrittenbooks
aboutmosquitoeshadreportedthishehadmadean
experimentandcometotheconclusionthatDDTwas
cumulativeresiduallyNobodypaidanyattentionto
thatoldmansideathatIhadeverheardofWe

thoughtthatjustassoonasyouputtheDDTonthere
youwerethroughwithitIaminclinedtotheopinion
thatwearenotOneofourgreatsuccessesnowin
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ourregionisthatwehavegotthatstuffsplatteredall
overthe76squaremilesofourdistrictHaveanyof
youanythingtosayaboutthat

QuestionAreyoustillusingDDT YesWhere
weareinCaliforniawedontWevegototherresid
ualssuchastoxapheneandothersbutchangenow
andthentofollowthroughButwecantuseDDTin
agriculturalareasanymoreitgoesintothedairycows
andintothemilkandbutterandwehavejusthad
tostopusingit

MrMcFeelyJustafterDDTwasreleasedforcivil
ianuseafterthewartheUniversityofIllinoisthe
AgriculturalDepartmenthadanexperimentThey
killedthemosquitoesinthecattlebarnwithDDTand
itwasagreathelptothecattleTheygotoutanice
bookonwhatamagnificentthingthiswasbutbefore
theydistributedthisbooktheyfoundoutthatthe
DDTwasrightinthecowsmilkSowemaybedoing
somegreatdamage

Wehadarecentexperimentonwhatinsecticides
willdoMaybeyouveheardofthefireantAmiser
ablecreaturethatwasdiscoveredfirstonthegulfcoast
ofAlabamaItiswayupnorthnowdamagingcrops
andwhenitbitesapersonitcausesablisterThey
recentlyadoptedaconsiderablesumtocontrolthis
littlethingthefireantThenwithinafewmonths
theyfoundoutthattheinsecticidetheyhadusedon
thecoastofAlabamaandthegulfhadgottenintothe
shrimpsSopeoplewhothrowaroundpoisonsare
underaverygraveresponsibility

RoyHolmesTheremaybeasimilaritybutIamnot
HaroldGrayIamgoingtoget upherewheresomeof
youdeafpeoplecanhearWehaveanotherreason
whywecantuseDDTinCaliforniaThemosquitoes
havebuiltupatolerancetoDDTorresistanceso
thatnowweuseotherinsecticidessuchasmalathion
andparathionButDDThasbeeneliminatedbymost
ofusseveralyearsagoWehaveaveryuniquedistrict
becauseinthepastseveralyearswehaveneverhad
acomplaintaboutmosquitoesWhenevertheycallup
itismerelytoreportthattheyhavemosquitoes

SpeakerThereasonwequitDDTisbecauseifthe
milkinspectorsfindanyDDTintheirsamplingthey
willthrowoutthewholeloadandthefarmersreally
complainsowequitDDTandChlordane

MrMcFeelyWedonthaveanyfarmersaroundour
district

MrBobbeIcametothismeetingoriginallysothat
Icouldgetsomeinformationandhelpasatrusteeand
IthinkIvegotsomethingoutofitsofarButformy
personaluseIfeelthatasatrusteeIhaveonlytodo
withtheoveralloperationoftheDistricttheexpendi
tureofpublicfundsandattendanceatthemeetings
monthlyIdontcareahootabouthowmuchDDT
theyputdownwevegotefficienttechnicalpeople
thatareresponsibletousforthatIftheyceasedoing
thejobwellgetridofthem

MrGrayYouareabsolutelyright
MrScheelIthinkwehavehadaveryexcitinghalf

hourhereandIknowthattherehavebeensome
thingsgleanedofbenefitandofacontroversialcharac
ternodoubtashasbeenevidencedhereIknowthat
wecancarrythistobedwithustonightandcontinue
itinourdreamsThankyouMrMcFeely

OurnextspeakerisDrMcLeodHeisformerly
TechnicalVicePresidentofSunlandIndustriesand

nowManagerofPublicRelationsandproductpromo
tionfortheWesternAgriculturalDepartmentofNi
agaraChemicalDivisionofFoodMachineryand
ChemicalCorporationHeisanauthorityonboththe
controlofinsectsandoninsectphysiologyandheis
currentlySecretaryoftheBoardofTrusteesofthe
Fresno CaliforniaMosquitoAbatementDistrictI
amnowpleasedtopresentDrMcLeodwhowillin
troduceandleadthediscussiononTaxMoneyObliga
tionsofTrusteesDrMcLeod

DrMcLeodIamquiteamusedatthistypical
AmericangatheringDickGirkinsgivesyouaveryfine
exposeofpublicrelationswhichismyofficialjob
andIgiveyouadiscussionwhichisobvioustoevery
bodyButthisisatypicalmeetingPublicRelations
Dickifyouwantadefinitionofitwhichismuch
easierthanWebstersyoucansaythatpublicrela
tionsistheartoftreatingthepublicthewayyoudo
nottreatyourrelations

Ittakesanindividualwithalotofpresumptuous
nessandalotoftemeritytogetupbeforethisgroup
andtellyouwhattodowithregardtoyourobligations
asareceiveroftaxmoniesItispresumptuousIam
surebutIthinkthatifyouwillstopandconsidera
momentwithmeyouwillknowthataswellrecog
nizedastherulesforusingtaxderivedfundsarecon
cernedtherearesomegrayareasThesewehaveex
ploredatsomelengthMostofthepreviousspeakers
havereadilycoveredthefieldwhichIshouldcover
anywayandwewillsimplygoonandleaveoutthe
toxicologyandtechnologybecauseIamquitein
agreementwithyouthatthisisafieldformanage
mentWeasagrouparepolicydeterminersnot
managersThisisaverysharpline

Thereisnoargumentthateverybodyhereisasso
ciatedwiththeexpenditureoftaxfundsandwhat
rulesdoyoufollowIjudgethatmanyboardmem
bersifnotallofthemarebusinessmenprimarily
Theyarenottechnologistsandabusinessmanis
merelyoneofthoseunfortunateindividualswhose
dailyroutinesanddecisionsarecomplicatedonlyby
securingareturnoninvestmentwithintheparameters
oflegalrestrictions

NowinCaliforniaatleastthepowersofadistrict
areastoundingWehavemosquitoabatementdis
trictswealsohavefiredistrictswehavehospitaldis
trictsandwehavefairdistrictsandsoonadinfini
tumNowthesedistrictssetupunderCalifornialaw
reposeinthegoverningbodyaboardoftrusteesdi
rectorsorcommissionersorwhateveryouwanttocall
themthesepeoplehaveanautonomythatisnoten
joyedbymostpoliticalgroupsAnautonomyinbeing
selfdeterminingNowthisisCalifornia

Whataresomeofthesemajorpolicydecisionsthat
wouldbeinvolvedintheexpenditureoftaxfunds
Attheoutsetletmepointoutthatthisisarecitation
ofwhathasbeenfollowedintheFresnoDistrictfor
severalyearsItisnotarecommendationacondemna
tionofproceduresinotherareasnorisitamaster
planWeleavethosetothegreatwhitefatherThere
maybesomeareashoweverwhereanexchangeof
ideascouldleadtoanimprovementandthisisthe
justificationforthispresentationofthisaspectof
mosquitocontrol

Nowfirstwithrespecttomembershiponaboard
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oracommissionWeintheFresnogroupfeelvery
stronglythatacceptanceofanappointmentcarries
withittheobligationtoattendmeetingsregularly
Wherecompensationforattendanceatboardmeet
ingsisinvolvedtheattendanceandparticipationat
suchmeetingsareamustofcourseFailuretoattend
atleastseventyfivepercentoftheboardmeetings
shouldresultintheresignationofsuchamemberso
thatappointmentofanothermembermaybemade
Thisisourfeelingthisattendancematterisanobliga
tionconnectedwiththeexpenditureoftaxmoniesI
amunwillingtocommitmydecisionstomyvery
muchlybelovedcolleagueswithoutknowingatleast
whatisbeingcommitted

Nowsincetheexpendituresofmoniesinvolvesa
crosssectionofsomekindofanareaboththemajor
vocationsandthesubareasinvolvedshouldenjoy
representationasfaraspossibleWedonotfeeland
thisIhaveseenyoudiscussalittlebitintheFresno
MosquitoAbatementDistrictthatpoliticalexpedi
encypopularitynoreconomicstatusshouldsuper
cedeinterestbusinessabilityandintegrityinthe
selectionofdirectorsofthemosquitoabatementdis
trictContinuityisbothdesirableandnecessaryin
policydeterminationsofaboardthisweseeCon
tinuityiswellprovidedandwehavediscussedit
howdirectorsareappointedandthroughwhatsys
temsandschemes

Considerableproportionsofourbudgetsarespent
insalaryIthasbeenquitecustomaryandwasex
ploredherethismorningforgroupsinthesame
categorytobesurveyedandlonglistsofsalaryfor
eachcategorywithinthedistrictarescannedWhile
welookatthesefiguresonanationwideandstate
widebasiswetieourcompensationtothelocallabor
marketforcomparableabilityWetietoitandwe
havetoafterallhowwouldyoucompeteforlabor
withoutmeetingthelocalmarketsofarasthelabor
marketisconcernedWhatwedoistieoursalaries

tocomparablecountyjobsWhenthereisanupgrad
ingoccurringoverthegeneralcountytomeetacost
oflivingincreaseweupgradeourpeopleWefollow
thatprocedureanditistiedtothegeneralcounty
level

Wealsofeelquitestronglyaboutthemisuseofour
fundstoinfluencelegislationeitherdirectlyorin
directlyForthisparticularreasonitisconsidered
essentialthatwehaveadetailedbudgetofanyorgani
zationtowhichwemaypayduesormakeanykind
ofcontributionTheseactivitiesandtheactivitiesof

anyorganizationofwhichyouareapartneedcareful
scrutinyastotheirobjectivesproceduresexpendi
turesandmembershipYouarewellacquaintedmany
ofyouwiththelistoforganizationsthatarenotde
sirableorganizationsandcertainlyitwouldbevery
easyunderpressuretoagreetousedistrictfundsfor
membershipinanorganizationwithoutknowingin
detailwhatthatorganizationisgoingtodonorwill
theirobjectivesremainstaticOnemustbeeveralert
andonguardlesttheytakeyouasapolicydeterminer
intoaregionwhereyouwouldnotliketobefound
inthepubliceye

Nowvolumescouldbewrittenaboutrecordsand
reportsCertainrecordsappeartobeindispensible
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wehaveagreedonsomethismorningThereshould
beamonthlyrecordofoperationsandexpenditures
inwritingforeachboardmembertostudyandques
tionThisIthinkisoftheutmostimportanceThis
shouldbecorrelatedwithanannualbudgetAll
vouchersorchecksshouldbesignedbyatleastone
boardmemberWhenhesignsthathehasaresponsi
bilitywhetherornojustasyousaysirMrMcFeely
youpointedthatoutrealwellAnannualreportsum
marizingtheactivitiesandaccomplishmentsofthe
districtshouldbepreparedforeachBoardmember
andsuchofficerscountycityoranyoneelseasmay
beinterested

Itisalmostsuperfloustomentiontheneedforan
annualauditbyacompetentaccountantbutthese
firmsfrequentlycanbeofgreathelpinsuggesting
financialandoperationalrecordsslightchangeswhich
simplifyyetclarifytheresponsibleaccountingtothe
taxpayer

Finallythereisanattitudeofpostureincumbent
uponboardmembersasguardiansanddispensersof
taxmoniesTheirsismorearesponsibilitythanan
authorityAbatementofnecessitylikecrimepreven
tioncarriestheneededauthoritybuteveninmos
quitoabatementworkpatienttolerantunderstand
ingattitudeinpubliccontactsratherthanpompous
austeritywillsolveanawfullotofproblemsbefore
theyarise

Withanexplodingpopulationurbansprawlinto
suburbanareasadjoininginmanyinstancesagricul
turallandthereareincreasingproblemsandincreas
ingfundsfromskyrocketingassessedvaluationsAlert
boardmemebrscanreducethetaxrateformosquito
abatementinmanyareaswithoutimpairingefficiency
ItcanbedoneandwehavedoneitThistooisa
functionandonecontrarytowhatseemstobecom
monphilosophyinmanyareasofgovernmentIna
societywherespecializationofgovernmentgoeshand
inhandwithtechnicalprogressthemosquitoabate
mentdistricttrusteewilldowelltoconsiderpolicies
fromthestandpointofataxpayeraswellasaboard
member

MrScheelThankyouDrMcLeodOpentodis
cussion

DrMeyerAccordingtoyourtalkitseemsasif
handlinganddisbursementofthefundsemanates
withintheprerogativeoftheboarditself

DrMcLeodWithfinalapprovaloftheexpendi
turesthatisso

DrMeyerThatisnotthecaseinourareaWeset
upthebudgetwhichissenttotheCommissioners
Courtfortheirapprovalthefundswhicharederived
fromtaxesareundertheircontrolTheyaresetaside
especiallyformosquitocontroldistrictsthemselves
butthedispersalthepurchasesmustgothroughthe
countypurchasingagent

DrMcLeodThisisamatterofrecordwithusWe
actuallyhavecountyfundsandwegotoourcounty
counselifthereisanyquestioninregardtothisthing
buttheactualwarrantsareproducedinourownmos
quitoabatementdistrictofficetheyarebroughttous
tosignandtoMrDavisandwedispersethose
withoutinterferenceIcommendtoanytrusteewho
findshimselfinyourpositiontheexplorationofthe
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Californiasystemsothatyoumayhave moredirect
controloveryourfundsHewhocontrolsthe purse
stringshasaprettydarngoodcontroloverthe per
sonnel

DrMeyerActuallywedohavetheindirect con

trolanditisnoproblemasfarasweareconcerned
butwedonothavetosignanychecksWedohave
torequistionthepurchasewhichhastogothrough
usbutthedispersalandpaymentofthosehastobe
paidbythecountyagenthimself

DrMcLeodWhichofcoursebringsthescrutiny
ofyourrequistionunderamanwhomay ormaynot
appreciatetheproblemswithwhichyouare con
fronted

DrMeyerNoWedonthavethatsetupButit
doesgothroughthecountyauditorwhokeepsacur
rentrecordsothatwearelimitedintheamountof
fundsthatwecoulddispenseandwearecontrolled
bythebudgetwhichwehavetoprepareandhaveto
approvebeforeweareeligibleforspendingit

DrMcLeodOfcourseourexpendituresalsoare
reviewedbytheCountyAuditorNowwetoopre
pareabudgetIthinkthisisavitalpartYouhave
tomakeabudgetofsomekindYoucantoperate
withoutitCertainlyifyouareinthebusiness your

experienceshouldbesuchthatyouareabletopre
pareareasonablygoodbudgetOurproblemhasbeen
thatunfortunatelyinourareaweareinarapidgrowth
areaabiggrowthareaandourassessedvaluation
hasskyrocketedsothatwehavehadtolookcritically
atabudgetthatisincreasingabove ourneedsand
havetorecommendreductionsInthatconnection
oneofthethingsthatcomesupisifyoudecideto
reduceyourtaxtakebyafractionyouimmediately
runintoveryseriousdiscussionwiththecountybook
keepersbecausethemachinesdonthavefractions on

them

MrSteinerIwouldliketomakeanothercomment
onthisdivisionofresponsibilitiesanddutiesofthe
trusteesandthemanagementAcoupleofyearsago
atoneofourboardmeetingsamanappearedwith
thepermissionofthemanagerThismanhaswritten
severalletterstosomeofthetrusteesthathehas come

incontactwithandaskedpermissiontocomebefore
theboardandbringhiscasetoussincehe wasfired
byourmanagerWeheardhiscaseanditcameout
thathehadtakentimeduringthehoursthathe was

supposedtoworkforthedistrictandtookthetruck
andwentoverandworkedforsomeorangegrowers
sprayinghisorchardItseemsthatJackKimballour
managerhadwarnedhimonceortwiceaboutthis
orhadgivenhimpermissiontogothereafterwork
butdidntgivehimpermissiontotakeourequipment
andsoforthWhateverthewholesituationwasJack
finallythoughtitnecessarytofirehimTheBoard
membersbeingsoftheartedsaidLetslistento
himgivehimachanceHegaveusastoryabout
havingafamilyandsoonnaturallyItwasaboutto
cometoavoteastowhetherwekeepthismanand
givehimanotherchanceornotThenIgotupwith
othersandinsistedthatifwerehirethismaninthe
faceofthemanagersdecisionthenwehavetofire
themanagerIfthemanagerhasfounditnecessaryto
firehimandwewhocomethereonceamonthfor
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twoorthreehoursshouldreinstatethismanweare
settingaprecedentforeverybodyfromnowonthat
isfiredshouldcometousthenwemayaswellget
ridofthemanager

DrMcLeodHaroldonthebasisofyouryearsof
seniorityinmosquitocontrolwhatisyourcomment

HaroldGrayIhaveaquestionprimarilyIthink
youhavenoticedarecentdecisionoftheStateSu
premeCourtinwhichgovernmentincludingthe
Statecannowbesuedbyanindividualcitizeneven
whentheyareoperatingunderwhatisknownasgov
ernmentalfunctionsascontrastedtoproprietaryfunc
tionsIwonderifitwouldnotbeworthwhiletohave
somecommentfromyouonthatandastomeansof
protectingtrusteesorcommissionersbyinsurance
againstalotoftheseliabilitieswhichIthinkcanbe
doneonalmostanythingexceptsometypeofcrimi
nalactivitywhereyoubreakthelawssomewhat
knowingly

DrMcLeodYouarequiterightHaroldThisarea
ofresponsibilityonthepartofatrusteeoradirector
oracommissionerseemstobeoneofthegrayareas
ofwhichwehavetalkedThislegislationwhichHar
oldmentionedmakesitparallelingovernmentgroups
toexactlywhathappensinacommercialgroupThat
isthatthedirectorsareresponsibleforthemanage
mentandifthedirectorsdispersethefundsthenthey
havetheresponsibilityforthemanagementofevery
detailHowmuchtheycanendowthatmanagerwith
dependsuponthepersonalabilitiesofthemanager
ButthepointthatHaroldmakesandthisIfeelisa
goodoneforanyonetotakehomethatisadirector
youshouldhaveinsuranceagainstthistypeofthing

WehadasleepingbeautyincidentallyEdhada
sleepingbeautyontheforceandEdDavisourmana
gertalkedtousaboutthispreviouslyhavingwarned
themanseveraltimesandfiredhimAndthatman
neverevenhadaninterviewwithusThatisEd
Davisbusinessandthatiswhathegotfromthe
trusteeseveryoneofthem

NowbacktoHaroldsquestionabouttheinsurance
Ithinkthathereisanareaofgreatimporttousasin
dividualsorindividualtrusteesItcertainlyisherein
CaliforniabecauseofthisrulingthatHaroldmentions
nowYouasatrusteearesusceptibletosuitinexactly
thesamewayasyouareasadirectorofacorporation
Forthatyoucanhavecertainbrandsandtypesof
insuranceThisisnotexpensiveandtomywayof
thinkingisanecessityinamosquitoabatementdis
trict

SpeakerfromChicagoDrMcLeodIhavebeen
goingtothesemeetingsforaboutthreeyearsand
whenItellmyneighborsbackinRiversideinChicago
thatIamgoingtoamosquitomeetingtheylaughat
meIamalwaysinterestedinknowingwhatmyasso
ciatesdoandsinceyouareallonboardsoftrustees
Iwouldliketotakeabouttwominutesandaskwhat
allofyougentlemendoForexampleIaminthelife
insurancebusinessandwhenIsayIamgoingto
thesemosquitomeetingstheylaughatmeCould
wetakeaminuteandfindoutwhatsomeofyou
peopledoprofessionallyWhatdoyoumakeyour
livingat

RepliesIamawalnutgrowerGrapegrowerReal
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estatebrokerRetiredPurchasingagentSalesmana
gerFarmersLifeInsuranceCountyTreasurerVege
tablefarmerSteelfabricatorStationerRetiredCor

porationemployeePediatricianVeterinarianRetired
andtiredPetroleumRetiredmerchandiserSanita
tiondirectorLocksmithSchooladministratorPhar
maceuticalsInsuranceSanitationdirectorOsteopath
RetailmerchantSalesmanAutopartsConstruction
engineerRealestateFuneraldirectorSanitaryEn
gineerTransportationPublichealthCitrusgrower
FarmerPublicaccountantAutomobilesInsurance
brokerPhysicianPublichealthGeneralcontractor
AndourChairmanIknowistheretiredSuperintend
entoftheWesternElectricofChicagoMostlybusi
nesspeople

DrMcLeodNowthereisonequestionthatwe
didntfullyanswerandIwouldlikeashowofhands
andthisisgoingtobedifficultbecausetherewillbe
severaltrusteesfromonedistrictshowingtheirhands
butIwouldliketoknowbyashowofhandshow
manydistrictshandletheirownfundsItisfairlyclear
thatofthoseheremostdistrictsdohandletheirown
fundsItisarathersmartthingtohavebecauseif
youaregoingtobeimposeduponforacertainre
sponsibilitythenauthorityonfiscallinesisrather
necessary

QuestionCouldyousaysomethingaboutexpense
accounts

DrMcLeodOhyesWhowantstodiscussexpense
accountsWifeorsecretaryUnderthenewIRS
lawsyouhavetobeextremelycarefulHavewean
accountantAnaccountantinthegroupwhowould
liketosaysomethingaboutexpenseaccountsLets
haveaneasternexpressionHowdoyouhandleyour
expenseaccountsforthistriphere

DrMcLeodAllrightgentlementhenextques
tionifyouhaveone

MrLeeTurlockMADIwouldliketoaskyou
Doctorinyourdistrictdoyouhavethisliabilityin
suranceyet

DrMcLeodYeswedoisntthatrightEdYes
for1000000Thatisforanythingthathappens
withintheDistrictanyoperationalactivities

MrVieserJeffersonCountyWouldyouhavethe
rateorpremiumonwhatthatmilliondollarcoverage
is

DrMcLeodEdtellthemexactlywhatourpre
miumcoverageis

EdDavisMgrFresnoMADThatmilliondollars
justcoverseverythingOurpremiumrunsabout
250000anditcoversuptoonemilliondollarson
anytypeofaccidentoranythinggeneralliabilityIt
coverscropdamageautomobilepropertyorany
thingItprovidesblanketcoverage

SpeakerLetmeaskaquestionthereThatdoesnt
covercertaintypesofinsecticidesasyoumayapply
them

DrMcLeodYesIamafraiditdoes

MrDavisNowedonothaveitunderLloydsWe
haveitunderUnitedPacificanditrunsabout2500
ayear

DrMcLeod2500premiuminUnitedPacificIn
surancecoversusforallofouroperationalactivities
undertheFresnoMosquitoAbatementDistrict
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QuestionDoesthatalsocoverthetrusteestoand
fromthemeetings

MrDavisYesIftheyareonthewaytoandfrom
themeetingitcoversthemalso

DrMcLeodAtrusteeinallofhisactivitiesinfact

wehavebeensubpoenaedandsuedandalltherest
inthecaseofanautomobileaccidentandweare

coveredbythatinsuranceIcommendittoyour
thinkingineverymosquitoabatementdistrict

MrVieserYouweresayinghowdowecoverthe
expensesforthismeetingCanItalkaboutthat

OuraccountantandImaybeabletoshowyou
saysthatwecanmaketheseexpendituresthatare
reasonablebutwemustbringbackandthisisthe
embarrassingpartofthewholethingasignedre
ceiptNowthehotelbillissignedanditshowspaid
Pardonmebutthisisntworthatinkersdambe
causeyoustillhavetogetthisreceiptsignedbythe
personwhoreceivedyourmoneyforpayingthehotel
billNowthatisfunnySowegooutheretoadinner
andwehappentohavedonesolastnightWewent
toKnottsBerryFarmandwegottotalkingandthe
ladyputdownalltheordersononeticketandit
cameupto655Therewerethreeofussowesit
downandfigureouthowmuchisourpartOnewas
185andanother285andtheothertotallingupto
655Sowehadtohavethreeseparatereceiptswith
ournametheamountofmoneythedatetheplace
thetownitsallrighthereanditsaysJefferson
CountyTexasNowifwesendthisinthisistheway
wegetourmoneybackWehavetobringbacka
signedreceiptWhenwesentourplaneticketinthat
istheonlythingthatdoesnothavethissortofre
ceiptbecausethatismarkedontheticketAndithad
betternothaveanyFederalTaxonitbecausethey
wontpayitWeevensignavouchercertifyingthat
wemadethisexpenseandsoonandsoforthtothe
bestofourability

NowedonothaveaperdiemallowanceWeare
permittedreimbursalofexpensesbuteventhenthere
isalimitationontheseexpensesButwehavetoturn
insignedreceiptsforeverythingTheyjustwantto
keepushonestthatsall

MrScheelDidyouwishsomeonetotrytoprovide
ananswerforthisthingor

MrVieserNoIwouldjustliketofindouthowall
ofyoudoit

DrMcLeodWellthisisobviouslysubjectedtothe
vagariesofacountygroupwhoserequirementsare
bornewithintheirowndistortedabliitiestobringup
certainrequirementswithinthatcountybasedon
actualhappeningsinthepastinmanyinstancesI
wouldsuspectthataswesurveyedeventheCali
forniacountieswewouldfinddivergencesinthekind
ofexpenseaccountswesubmitOursisaverytoler
antcapitolofworldagribusinessWemerelysubmit
expendituresdetailedastolodgingastomealsand
soforthandthetotalsumisputinasanexpenseac
countThecountysomehowbelievesthattheleaders
intheFresnoMosquitoAbatementDistrictwouldnot
misusetheirfundsmuchmorethandoesmyown
Corporation

QuestionIwouldliketoaskaboutthatandso
forth
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DrMcLeodThatinvolvesthehotandcoldrun
ningmaidsir

DrManningYouaskedabouttheeastThecom
missionobtainedourplaneticketsforusThatwas
ononevoucherThentheygaveusexpenseaccount
moneysomuchforlodgingmealsetcasyousaid
Ifthereisanythingleftovertheywillseethatthey
getitback

SandySteinerIwouldliketoexplainourprocedure
whichisprobablythesameassomeoftheothersI
havebeenontheboardnineyearsandIhaveat
tendedfourconventionsIhavegonetoBerkeleyand
MontereyandMarysvilleToMarysvilleIwentwith
ourentomologistbutweareallowedfirstraterail
wayfareintransportationexpenseswhetherwetake
aplaneorwhatIfItakemyownautomobileIwill
getcreditforthecostoftherailwayfareThenweare
allowedregistrationfeesourhotelexpensesandac
tualcostsexpendedIfIbuyyouadrinkduringthe
supperIimagine1amallowedtoputitinThenwe
turnthisintoourmanagerandhewritesoutacheck
whichispassedonbytheboardThiscomesuptothe
boardmeetingandtheymustpassuponitIftheyfind
itexcessivewhytheycouldturnitdown
Iamsorrytosaythatbeingalocalboardandhav
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ingtwentythreetrusteesonitIamtheonlyone
presentIwanttosaythatthereareonlytwobusiness
menonmyboardoftrusteesMyselfandanotherreal
estatemanalsoadoctorwhomightbesoclassified
Therestofthemareallcountyandcityemployees
mayorscouncilmenengineersandsoonPerhapsthe
reasontheyarenothereisthattheymaybebusywith
theirotherdutiesortheydontwanttospendthe
fivedollarregistrationfeefromcountyfundstocome
inbutIamsorrytosaythatIamtheonlyonerepre
sentingtheCountyofOrange

DrMcLeodThankyouverymuchSandyIthink
gentlemenintheinterestsoftimeIwillthankyou
allforyourparticipationinthisdiscussionandI
wouldliketoextendtoyouapersonalinvitationtobe
withusonthebusatFresnowhenwewilltrytoshow
youtheurbansprawl

MrScheelThankyouverymuchDrMcLeodI
thinkthisconcludesoursessionthismorningunless
thereissomeoneinthegroupwhohasanitemof
interestthathewouldliketothrowinandthathasnt

beentoucheduponThoseofyouwhocameinafter
wepassedaroundthislittlerosterorregistration
sheetwouldyoupleasefillinyournamesowehavea
recordofitThankyouverymuch
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ThewesterntreeholemosquitoAedessierrensis
Ludisfrequentlyaseverepestduringtheearly
springmonthsinresidentialandrecreationalareas
whichcontainorareadjacenttocertainspeciesof
maturetreesespeciallynativeoaksandcultivated
olives

DistributionSincetheoriginaldescriptionofthis
mosquitobyCoquillett1902fromasinglefemale
collectedinWilliamsArizonaithasbeenreportedin
52outof58countiesinCaliforniabyFreeborn
Bohart1951andbysubsequentrecordsonfileby
theBureauofVectorControloftheCaliforniaState
DepartmentofPublicHealthinArizonaNevadaand
OregonbyDyar1922inOregonbyReeves1940
inWashingtonbyBoddy1948andStageetal
1952 andinBritishColumbiabyTwinn1949

DescriptionThesizeofthissmallmosquitovary
ingfrom3to5mminlengthseemstobeclosely
correlatedwiththenumberoflarvaedevelopingina
treeholeFieldandlaboratoryobservationsreveal
thatthesmalleradultsareproducedbytreeholes
containingahighconcentrationoflarvaeThesmaller
specimensofthismosquitoreadilyenterresidences
bypassingthroughordinary16meshwindowscreen
ingThefemalesbitereadilyinthedaytimeandata
seasonoftheyearwhenothermosquitoesarefewin
numberorinactiveThemalesareattractedtoverte

bratehostsincreasingtheimpressionofmosquito
attackReeves1940Lowe1933

Althoughthelarvaeinadenselypopulatedenviron
mentseemtomaturemoreslowlyduetotheirsmall
sizetheyreachthepupalstageinaboutthesame
lengthoftimeasdothosewhicharenotovercrowded
Inthepupalstagethedifferenceinsizeisveryno
ticeablewithsomeofthepupaebeingonlyabout
onefifthaslargeasotherswhichapparentlyisdue
toenvironmentaswellassexReeveshasobserved

thattheextremelysmallpupaeuniformlyproduced
malesandthatthelargeonesproducedfemalesand
Hallhasobservedthatthefirstemergenceofabrood
iscomposedprincipallyofmales

RobertFPortmanManagerButteCountyMosquitoAbate
mentDistrictBiggsCalifornia
2LeonLHallManagerFresnoWestsideMosquitoAbatement
DistrictFirebaughCalifornia

TheauthorswishtoexpressappreciatontotheBoardof
TrusteesoftheButteCountyMosquitoAbatementDistrict
whomadethisprojectpossible

BIOLOGYANDCONTROLOFAEDES

SIERRENSISINCALIFORNIA

ROBERTFPORTMANANDLEONLHALL23

TheButteCountyMosquitoAbatementDistrict
BiggsCalifornia

Thelarvaeareeasilydistinguishedinthefieldfrom
thoseofotherCaliforniaspecieswiththeexception
ofOrthopodomyiacalifornicaTheobytheirre
strictiveoccurrenceintreeholesTheydifferfrom
allotherCaliforniaspeciesbytheirlonganalgills
andbytheirpeculiarsnakelikemovementthrough
thewaterReeves1940hasalsofoundthelarvae
ofCulexquinquefasciatusSayandCulisetainci
densThomintreeholesbutthisisnottheirnor
malhabitat

LifeHistoryandHabitsThefemalescommonly
laytheireggsintheliveoakQuercusagrifoliaNee
andthecommonvalleyoakQuercuslobataNee
Reeves1940liststheholesin15speciesoftreesas
wellasarockpoolabarrelandawateringtrough
alllocatedbeneathtreesaslarvalhabitatsPersonnel

oftheAlamedaCountyMosquitoAbatementDistrict
Californiahavefoundthelarvaeincemeteryflower
containersPersonnelofthisDistricthavefoundthe

larvaeinholesinthecultivatedoliveOleaeuropaea
LinnintheeucalyptusEucalyptusglobulusLa
billandinthemadroneArbutusmenziesiPrush
Theyhavefoundthelarvaeincrotchesabovethe
groundandatthebaseoftreetrunksandinother
waterholdingreceptaclescontainingleavesbarkand
twigsincludingaconcreteirrigationboxanoldau
tomobiletireandacommodeinawoodeddumpsite
Numerousfieldobservationsshowthatthismosquito
doesnotnecessarilyhaveapreferencefortheholes
ofanyparticularspeciesoftreeandwilllayitseggs
atorjustabovethewaterlevelofalmostanyac
cumulationofwaterinareceptaclewhichcontains
woodyplantdebrisandleachingsThepredominance
oflarvaeoccurringintheholesofanyonespecies
oftreesisapparentlyduetothefactthatthereare
moreholesavailableforovipositioninthatspecies

Aportionoftheeggslaidthepreviousspringhatch
within48hoursinthewaterprovidedbythefirstfall
rainsFreeborn1926statesthatthereissomeevi
dencethattheeggsmaydropoffofthesidesofthe
holeafteraperiodofdesiccationorasanalternative
methodthelarvaemayhatchwithouttheinterven
tionofactualwettingandfallintothewaterbelow
Reeves1941statesthatonlyaportionoftheeggs
inatreeholehatchatonetimeandthatseveralsuc
cessivewettingsanddryingswillresultinalikenum
berofbroodsFieldobservationsindicatethatduring
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thelatespringwhenthelevelofthewaterinthehole
isloweggsmaybelaidnearthebottomandthat
thefirstrainsofthenextfallinundatingthesebottom
eggsandwashingothersoffthesidesoftheholepro
ducethefirstfallbroodLaterrainswashoffaddi

tionaleggsandbyraisingthelevelofthewaterwill
inundatemoreoftheeggslaidathigherelevations
includingthoselaidtwoormoreweeksearlierinthe
sameseasontherebyproducingsuccessivebroods

Mostofthelarvaearelightgrayinappearanceal
thoughothersaredarkTheirundulatingmotion
throughthewaterisverycharacteristicofthespecies
Partofthetimetheylieinthedebrisatthebottom
oftheholewithonlytheiranalgillsandasmallpart
oftheirabdomensvisiblewhendisturbedwhilefeed
ingatthesurfacetheyswimrapidlytothebottom
andeitherassumethispositionorliemotionless
Whenfeedingatthesurfacethebodiesofthelarvae
frequentlyassumeaverticalUshapewiththe
siphonatoneendoftheUpuncturingthesurface
andthemouthbrushesattheothersweepingitThe
veryrapidmotionofthemouthbrushespropelsthat
armoftheUinacirclewiththesiphonactingasa
pivotLarvaldevelopmentwhichisveryslowunder
naturalconditionsrequiresduringthewinterfrom
2to5monthshoweverReeves1940foundthat
inthelatespringunderoptimumconditionsoftem
peratureandrainfallAedessierrensismaycomplete
itslifecycleinasshortatimeas14daysObserva
tionsmadeinButteCountyshowthatlarvaecansur
viveforaconsiderablelengthoftimeundersemi
aquaticconditionsSeveralinfestedtreeholeswhich
wereunderobservationdriedtoamoistmudcondi
tionwithintwolaysafteraheavyrainfourthinstar
larvaewereobservedinsomeandfirstinstarlarvae
inothersOnanotheroccasionwhenwaterwasadded
toalarvalsampleinacardboardcartonwhichhad
driedduringaperiodof13daystoamoistmudcon
ditionthethirdandfourthinstarlarvaeagainbe
cameactive

Themosquitoeswithfavorableweathercondi
tionsstarttoemergeearlyinFebruaryandcontinue
toemergeuntilthelatterpartofAprilafewhave
beenfoundemerginginlateJuneInolivegroves
utilizingsprinklerirrigationsystemsandinthelower
mountainstheemergencemaycontinueintoJuly
Manyoftheviableeggsnothatchingduringone
seasonsurvivethedrysummerandhatchthenext
fallandwinterproducingtheinfestationsofthefol
lowingspring

ControlMethodsAedessierrensiswasasevere

pestformanyyearsinBidwellParkChicoCali
forniaalargewoodedrecreationalareacontaining
manylargeoaksandothertreesMostofthetrees
werequiteoldandcontainedmanyholesandcavities
whichservedasexcellentlarvalhabitatsDuringthe
winterof19505anattemptwasmadetoeliminate
theselarvalhabitatsbycleaningfillingwithsandand
cappingthemwithcementThiscontrolmethoddid
notprovetobeeconomicallyfeasibleduetothelabor
requiredandthegreatnumberoftreesinvolved
thereforeitwasdiscontinued
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TheAlamedaCountyMosquitoAbatementDis
trictCaliforniafoundthatittookseveralyearsafter
effectivetreatmentofthetreeholesfortheinfesta
tiontorecurButinsomecaseswherethetreeholes
weremerelyfilledwithadrysandcementmixture
withoutcarefulchippingandcleaningofthehole
newrotwouldoccurandafewlarvaewouldappear

TheKernCountyMosquitoAbatementDistrict
Californiafoundthatexcellentcontrolwasob

tainedinanolivegrovebytreatingtheholeswith
smallquantitiesofdry50percentDDTwettable
powderThereforeduringthewinterof195152a
programoftreatingtreeholeswithinsecticidewas
initiatedinButteCountyThetreeholesinanum
berofheavilyinfestedolivegrovesweretreatedwith
awettablepowderspraycontaining04poundof
DDTpergallonAstheworkprogresseditwassoon
foundthatdrycavitiesinthetreeswhichwouldnot
holdwaterprovidedrestingplacesnotonlyforAedes
sierrensisbutotherspeciesofmosquitoesCrotches
andhollowsatthebaseoftheolivetrunkshidden
bydensesuckergrowthorcoveredwithleavesand
debrisfrequentlycontainedwaterandlarvaeThere
afterallpotentialandinfestedlarvalhabitatsaswell
asmosquitorestingplaceswerethoroughlysprayed

Theuseofpowersprayersrequiredanexcessive
amountoflaborinhandlingthehosesdrivingthe
vehiclesandcleaningthefilterscreenswhichfre
quentlycloggedwithwettablepowderdepositsKnap
sackandcompressionsprayersprovedmuchmore
efficientespeciallywhenanemulsionspraycontain
ing04poundofDDTpergallonwasusedLater
theconcentrationofDDTinthespraywasreduced
to02poundpergallonandanadjustablenozzlewas
usedinsteadofafixedfanspraynozzleAsummary
ofthreeseasonscontrolworkinsouthernButte
Countyduringwhich116686treesweretreated
showedthefollowingaverages1884treeswere
treatedpergallonofsprayand4557treeswere
treatedpermanhourusing241gallonsofspray

ExperimentalEvaluation Theresultsobtained

fromtheDDTtreatmentoftreeholesduringthe
winterof195152indicatedthatthismightbeafeas
iblemethodforthecontrolofAedessierrensiswhich

infestedmanyofthe4600acresofcultivatedolives
andhundredsofthousandsnativeoakandothertrees

inButteCountythereforeexperimentsweresetup
todetermine1Thedegreeofinfestationintrees
containingpotentialbreedingsites2Whethersam
plesofbottomdebrisandsidescrapingsfromtree
holeswouldindicateinthelaboratorythepresence
ofaninfestationandifinfestationwouldrecurin
treatedtreeholes3Thelongevityoftheresidual
toxicityofDDTsprays4IfAedessierrensiswould
layeggsinsimulatedtreeholes

1Asurveyof165treeswasmadeinatypicalma
tureuntreatedolivegroveinwhichAedessierrensis
hadbeenapestproblemeveryspringAsimilarsur
veyof129treeswasmadeinthreeseparateareas
containingthenativeCalifornialiveoakQuercus
agrifoliaThefindingsofthetwosurveysareshown
below
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INFESTATIONINTREESCONTAINING

POTENTIALAEDESSIERRENSIS

BREEDINGHOLES

OliveTrees OakTrees
No No

Treeschecked 165 100 129 100

Treeswithpotential
breedingholes 141 85 72 56

Treeswithwaterinholes 120 73 43 33

Treeswithholes

containinglarvae 53 23 22 17

2EarlyinDecember1952six1acreplotseach
containing100treeswereselectedinfourwidely
separatedolivegrovesThreeoftheplotswerelo
catedintwogroveswhichcontainedmanyexcellent
larvalhabitatsandhadbeeninfestedpriortotreat
mentwithaspraycontaining02poundDDTper
gallonduringthepreviouswinterSampleswere
takenfromtwooftheseplotsonDecember3and
fromtheotheronthe11th1952Theotherthree
plotswerelocatedintwountreatedgrovesknownto
beinfestedandcontainingmanylarvalhabitatsSam
plesweretakenfromtwooftheseplotsonDecember
4andfromtheotherplotonthe11th1952Ineach
ofthesixplotsthe10treeshavingthemostpotential
larvalhabitatswereselectedOnesamplewascol
lectedfromeachofthe60selectedtreeseitherfrom
atreeholeoracrotchwhicheverappearedmost
likelytobeinfestedEachsampleconsistingofscrap
ingsfromthesidesanddebrisfromthebottomofthe
treeholewasplacedinanindividualwaxedzpint
cartonIfrainwaterwaspresentintheholeorcrotch
enoughofitwasaddedtothecartontofillittwo
thirdsfulliftheholewasdrytapwaterwasused
Inspectionsofthecartonswhichwerekeptinthe
laboratoryweremadedailythroughFebruary15
Waterwhichevaporatedfromthecartonswasre
placedbytapwaterThetreeholesfromwhichthe
collectionsweremadewereexaminedperiodically un

tilMayinordertoconfirmthelaboratoryfindingsNo
larvaeappearedinanyofthe30treatedplotsamples
norinanyofthetreeholesfromwhichtheywere
takenLarvaeappearedin12ofthe30untreatedplot
samplesandintheircorrespondingtreeholesThese
resultsindicatedthatinfestationdidnotrecurthe
followingwinterorspringintreatedtreeholes

3Duringthewinterof1953treeholesinolive
groveswhichhadbeeninfestedpriortotreatmentdur
ingthewintersof195152and195253withsprays
contaniing02and04poundofDDTpergallonwere
usedtoevaluatethelongevityofthetoxicityofDDT
residuesintreeholesTwowatersamplesweretaken
fromeachoffivetreeholesineachoffiveolivegroves
whichhadbeentreatedduringthewinterof195152
andineachoffiveolivegroveswhichhadbeentreated
duringthewinterof195253makingatotalof100
samplesThewatersamplesfromeachtreeholewere
oftwotypesonefromthesupernatantwaterandthe

otherafterthedebrisintheholehadbeenstirredup
intothewaterThesamplesobtainedwereemptied
intoindividualwaxedcartonsandtakentothelabora
torywhere10fourthinstarAedessierrensislarvae
wereplacedineachofthemTheselarvaehadbeen
obtainedfromuntreatedtreeholesSimilarcontrols
weremadeusingwaterdevoidoflarvaefromun
treatedtreeholesandlarvaefromthesamesourceas
usedfortheothersamplesCountsofthesurviving
larvaeweremadeafterthethirdandseventhdays
thefindingsareshownbelow

LONGEVITYOFDDTRESIDUETOXICITY

INTREEHOLESTOAEDESSIERRENSIS

Daysof
Exposure
Fallof
1953

0

SupernatantWater3

7

0

StirredWater 3

7

Exposed
TOTALLARVAE

Surviving
at7days

NumberofLiveLarvae
Sprayed Sprayed
195152 195253 Not

5DDT25DDTSprayed

250

41

4

250

12

7

250

88

25

250

24

12

130

129

129

130

128

125

500 500 260

11 37 254
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Fieldobservationsmadeinthespringof1955inthe
fivetreatedgrovesdidnotrevealthepresenceof
Aedessierrensis

4Simulatedtreeholes3of4inchesindiameter
and12to18incheslongweremadefromtheinter
nodesofbamboostalkswiththenodesformingthe
topsandbottomsA inchentranceholewasprovided
bydrillingthroughthesidewallabout4inchesbelow
theuppernodeAcaptofacilitatefillingandexamina
tionwasformedbysawingthroughtheinternode
about2inchesabovetheentranceholeTenofthese
simulatedtreeholeshalffullofwaterwerehungin
treesofaninfestedolivegroveonMarch151953
Periodicexaminationsweremadeforeggsandto
maintainthewaterlevel

OnMay2570dayslatertheywereremovedEx
aminationshowedthatnineofthesimulatedtreeholes

hadcollected38clustersofsinglylaideggsplus80
separatesingleeggstotaling1090eggsAlltheeggs
weredepositedwithin05inchofthewaterlineOne
simulatedtreeholecrackedandwasdiscarded

SummaryandConclusionsTheaquaticstagesof
thewesterntreeholemosquitoAedessierrensis
Lud whichfrequentlyisaseverespringpestin
someareasofCaliforniaarefoundintheholesofa
widevarietyoftreesandtosomeextentinotherwater
holdingreceptaclesAseriesofoverlappingbroods
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breedingseasonandfromcurrentlylaideggswhich
areproducedeachspringfromeggslaidtheprevious
havebeensubjecttoinundationTheeggsbeginto
hatchwiththefirstfallrainsandcontinuetodoso
throughoutthewinterAsingleapplicationofaspray
containing04poundofDDTpergallontotreeholes
andtootherlarvalhabitatswillprovidecontrolfor
atleastthreeyearsReinfestationhasnotoccurredin
majorityofthecompletelytreatedgrovesoftrees
Someolivegroveshavenotbecomereinfestedafter
eightyearsOneolivegroveborderedbyheavilyin
festedoaktreeshasnotbecomereinfestedsevenyears
aftertreatmentThepresenceofaninfestationcanbe
determinedinthelaboratoryfromsidewallscrapings
andthebottomdebrisofpotentiallarvalhabitatsbe
forethebreedingcommencesThereinfestationpo
tentialcanbemeasuredbytheexposureofsimulated
treeholes
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USEANDDEVELOPMENTOFGRANULAR

INSECTCIDESINTHEKERN

MOSQUITOABATEMENT
DISTRICT

AFGEIBManager
KernMADBakersfieldCalifornia

TheKernMosquitoAbatementDistricthasfor
manyyearsbeeninterestedintheuseofgranular
formulationsofpesticidesformosquitolarviciding
purposes

EarliesttrialsintheDistrictwithsuchformulations
werein1950TheseweremadewithDDTimpreg
natedtobaccobyproductsappliedbyairplaneRe
sultswereerraticanddisappointingDuringthenext
severalyearsothercarriersandinsecticidesinvarious
combinationsweretriedfromtimetotimeResults
continuedtobeinconsistentanddisappointing

Beginningin1955increasedinterestandemphasis
wasdevotedtoinvestigationsofgranularformulations
Annuallythereafterproprietaryformulationswere
testedinconsiderablenumberTheprimaryinsecti
cideusedwasmalathionpreparedwithAttaclay
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KWKAttapulgiteBentoniteandVermiculiteTrial
applicationsweremadeusingbothaerialandground
equipmentusuallywith5malathionappliedata
grossrateof10lbsperacre

By1957twoformulationsofmalathiononeon
BentoniteandtheotheronAttapulgiteprovedsuffi
cientlysatisfactorythattheywereprovidedoperators
forstandarduseinmanylarvicidingsituationsDur
ingtheyears19571958and1959theseformulations
wereusedinconsiderablequantityappliedinmost
instanceswithrotaryhandseeders

Duringthisperiodinvestigationsdisclosedthat
satisfactoryresultscouldbeobtainedwhenusinga
grossof5lbsperacreadjustingthepercentageof
toxicanttomaintainthedesireddosagerate

Alsoduringthisperiodwewereencounteringan
everincreasingdegreeofmalathionresistancePara
thiontheonlyothertoxicantusedbytheDistrictcon
tinuedtobeextremelyeffectivewhilebeingused
onlyinliquidformulationsItwasnaturaltherefore
thatweturnourinteresttothepossibilityofprepar
ingthisexceptionallyfinemosquitolarvicideingranu
larformulations

Firsttrialswithparathiongranuleswerein1957
followedbyanincreasingnumberduring1958In
1958incooperationwithanumberofmosquitoabate
mentagenciestheUniversityofCaliforniaCollegeof
AgricultureatRiversideinstitutedbasicstudiesonthe
problemsofformulatinggranularinsecticidesforuse
incontrolofmosquitoesSomeoftheearlyresults
ofthesestudies12 3 aidedtwochemical

companies4 5withwhomwewereworkingto
produceby1959twohighlysatisfactorymalathion
andparathiongranulesformosquitocontrolpurposes
Thesewererespectivelysandcorescoatedwiththe
toxicantandAttapulgiteimpregnatedgranules

Wehavefoundthepreferredgranulesizeranges
from8to28meshdependinguponhowitistobe
usedandappliedThelargersizesforhandapplica
tionandsmallersizesforairplaneWiththeseformu
lationstheDistrictbeganusingmoreandmoregranu
larinsecticidesforhandlarvicidingpurposes

During1959approximately3tonsof5malathion
wereusedforgenerallarvicidingThiswasapplied
withhandseedersatarateof10lbsperacreAn
excessof3tonsof2parathiongranulesat5lbsper
acrewerealsousedOnlylimitedamountshowever
wereappliedbyhandseedersmostgoingonbyair
Inadditionandforcomparativepurposesasmall
amountof1parathiongranulesappliedat10lbsper
acrewereusedThisdosageandrateprovednomore
effectivethanthe5lbsof2materialApproximately
90oftheparathiongranuleswereappliedbyair
planeandpowerdrivenrotaryseedersforcontinued
evaluationofthispesticideinvariousformulations

The2parathionformulationsseemedtobethe
mostpromisingtestedTheyprovedtobeextremely
effectiveaslarvicideswhenusedatthe5lbrateor

1lbparathionperacreInadditionwefoundthem
tobeequallyeffectivewhenusedasprehatchtreat
mentsatthesameratesaswhenusedforlarviciding
purposesManyprehatchtreatmentswereattempted
andallproved100effectiveThelongestintervalof
timebetweenapplicationandfloodingwas19days
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During1960weusedonly2tonsof5malathion
granulesbutincreasedouruseofparathiongranules
tomorethan18tonsThiswasthe2formulaexcept
forsmallamountsof1and5parathionforaddi
tionaltestingpurposesBothKWKandAttapulgite
impregnatedandsandcoregranuleswereutilized
withthesandcorecoatedtypeaccountingformore
than90ofthetotal

ResultsweremostgratifyingInMayandJunefol
lowingtheleadoftheConsolidatedMosquitoAbate
mentDistrictweswitchedfromthehandrotary
seederstothehorntypeseedertoaffordmaximum
safetyinhandlingtheparathiongranulesTheseseed
ersprovedeffectiveeasytouseandinsomeinstances
superiortotherotarytype

Withboththehornseederandtherotaryseeder
wehavefoundtheeffectiveswathtobe25to30feet

whenusinggranulesintherangeof8to20mesh
Usingthelargersizegranuleswefoundwecould
extendtheswathwidthtoamaximumof40feetunder
favorableconditionsSmallersizesreducedtheswath
to20feetorlessThepowerseederAndersonTwin
Rotardevelopedaneffectiveswathwidthof50feet

In1960anexcessof10tonsof2parathiongranules
wereappliedbyairasprehatchtreatmentsatthe5lb
peracrerateMostofthiswasundertakenasroutine
applicationbutsomeadditionaltrialsweremadeRe
sultswereextremelysatisfactoryOfthetotalacreage
treatedwefoundonly4or5Aedeslarvaelimited
to2or3locations

Againinthe1960seriesofprehatchtrialsweat
temptedtodeterminehowlongtheinsecticidewould
remaineffectiveintheintervalbetweenapplication
andthetimeoffloodingWherein1959thelongest
intervalattemptedwas19daysin1960weextended
theintervalbetweenapplicationandfloodingto140
dayswithexcellentresults

Among7testlocationstreatedaveraging75acres
eachtheaveragenumberofdaysfromtimeofpre
hatchtreatmenttofloodingwas95Completecontrol
ofAedesspecieswashadinalltheselocationsCulex
reinfestationappearedinapproximately7daysfol
lowingflooding

Limitedtrialsforresidualactivitywereattempted
Granulesappliedat3timesthenormalrateor3lbs
parathionperacreextendedthetimeintervalbetween
treatmentandlarvalreinfestationfrom7to13days
Whenappliedat12timesthenormalrateor12lbs
peracreresidualactivitywasprolongedto43days

ForairplaneapplicationswehaveusedaStearman
equippedwithastandardseedingtypespreaderanda
slotgateaswellasaPawneewithstandardPiper
equipmentTheplanesswathwidthsvariedwith
heightofflightAtlowleveloronthedeckthewidth
was33feetapproximatelythatofthewingspanThe
widthincreasedproportionatelywiththeheightof
flightreachingapracticalmaximumofa66footswath
at50feetHeightsabove50feetdidnotincreasethe
widthoftheswathNoevaluationswereattemptedon
driftandeffectsofwindItwasobservedhowever
thatlittleproblemwasencounteredevenwithgusty
conditionsupto20milesperhourPenetrationofveg
etativecanopyhasprovedveryeffectiveandlarvicid
ingresultsexcellent

Materialcostswiththehighlysatisfactoryformula
tionsavailablein1960were

5malathion1720perlbor175peracreat
the10lbperacrerate

2parathion150perlbor75peracreat
the5lbrate

Materialcostsalonearenotatrueandcomplete
costevaluationThereareotherbenefitsandsavings
whichtendtoreducetheactualoveralltreatmentcost

peracretoalevelfairlycomparablewiththeemulsi
fiableformulationscommonlyusedthepastseveral
yearsPerhapsthegreatestofthesebenfitscanresult
fromasavingsinlaborWefindthatundermostcir
cumstancesamancantreatapproximatelytwicethe
acreageperhourwhenusinggranulesappliedwith
thehornseederthanwhensprayingwithhandequip
mentTherateofcoveragecanexceedthatalsoob
tainedwithpowersprayersexceptwherethesprayers
aredriveninthroughandaroundthewaterarea
tobetreated

Atthepresenttimewefeelthatweareprobably
nearthepracticalminimumlimitsforhandapplica
tionswhenapplyingagrossof5lbsofgranulesper
acreAttemptingtousemuchlessposesaproblemof
adequatecoverageHoweverforairplaneapplication
itmaybepossiblethatwecanveryconsiderablyre
ducethegrosspoundageperacrenecessaryforade
quatecoverageAtanyratewehaveindicationsthat
thismightbedonesuccessfullyandwearepresently
aimingatarateof2lbsof5parathionperacreMa
terialcostsforsuchapplicationswouldbe5para
thionatapproximately17i0perlbor35peracre

Ifthiscouldbedonetheaddedbenefitsrealized
fromloadfactoroftheplanecouldbringcostsincom
parativerangewithliquidparathionasappliedtoday

Inmyopinionsatisfactoryformulationsofgranu
larinsecticidessuchasthe2parathionweusedin
1960havemanyexcellentadvantagesformosquito
controlIbelievethatwithfurtherimprovementswe
mightintimeseegranulesusedmorecommonlythan
liquidformulations

1EfficiencyofGranulatedInsecticidesInfluenced
bySolventsUseforImpregnation
MirSMullaandHaroldAxelrodJournalof

EconomicEntomologyVol53Oct1960
Page938

2StudyofBasicFactorsInfluencingtheEfficiency
ofGranularInsecticidesinMosquitoControl
MirSMullaandHaroldAxelrodPresented

ConferenceEntomologicalSocietyofAmerica
Nov301960

EffectivenessofGranularInsecticidesAgainst
EyeGnatsandMosquitoesasAffectedbyToxi
cantConcentration

MirSMullaMosquitoNewsVol20Dec
1960pg362

4NiagaraChemicalCompanyFoodMachine
CorporationFresnoCalifornia

DurhamChemicalCompanyLosAngelesCali
fornia

3
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ORIGINANDHISTORYOFTHECALIFORNIA

MISTMACHINE

ROBERTHPETERSERNESTCAMPBELL
LESTERRBRUMBAUGH

TheCaliforniamistmachineasitisnowknown
wasoriginallyreferredtoasawindmachinein1948
whenthefirstmodelwasplacedinuseintheNorth
ernSanJoaquinCountyMosquitoAbatementDis
trictLodiCaliforniabyErnestCampbellthen
managerofthedistrictandcurrentlymanagerofthe
ContraCostaMosquitoAbatementDistrictThisma
chinewascustombuiltwiththeaidofalocalmanu
facturerofdustingmachinesandhasbeenonlyre
centlyretiredinfavorofimprovedmodels

Theneedwasrecognizedforthedevelopmentofa
lowcostblowertypeinsecticideunitwhichcouldbe
fittedtothelimitedcargospaceoftheJeepandyet
belightenoughinweighttoenableaccesstoboggy
areasofmosquitoproductionPrevioustothedevelop
mentofthishighlyefficientsprayunitonlythespray
boomwithitsverylimitedswathandtheantiquated
hosetypesprayer whichusuallyrequirestwomen
toeffectivelyoperatewerebeingusedtosupplement
airsprayingofmosquitosourcesinCalifornia

Since1949RobertPetersManageroftheNorthern
SanJoaquinCountyMosquitoAbatementDistrict
withtheassistanceofshopmechanicJLDurham
hasfurtherdevelopedandutilizedtheCaliforniaMist
MachinetowhereeveryzoneoperatorinthisAgency
nowperformshismosquitocontroloperationprimar
ilywiththisunit

In1955withtheformationoftheSanJoaquinMos
quitoAbatementDistrictLesterBrumbaughitsman
agerwasquicktorecognizethepotentialityofthis
insecticideunitandwiththeaidofLeonHallre
centlydeceasedmanageroftheFresnoWestsideMos
quitoAbatementDistrictandCarlBarbenshop
mechanicfurtherdevelopmentwascontributedby
membersofthisAgencywiththeassistanceofThomas
DMulhernoftheStateDepartmentofPublicHealth

Varioustypesofblowerfanshousingsandinnova
tionshavebeendevelopedandusedduringthisperiod
withthepowerfurnishedeitherfrompowerdrive
unitsorseparateenginesAtpresenttheuseisrapidly
catchingonandtherearenowoverfiftyofthese
unitsinuseinthisStateforbothlarvicidingand
adulticidingoperationsusingspraysdustsandgran
ulesasconditionsrequire

Theeffectiveswathforspraylarvicidingvariesfrom
40to75feetforgranulesfrom30to40feetfor
adulticidingtheeffectiverangeappearstobeatleast
equaltosmokeaerosolsanddoesnotrequiresuch
limitedatmosphericconditionsforeffectiveoperations
fordustingthisunitisparticularlyeffectiveforpre
treatmentoperationswithanextendedrangeupto
severalhundredyardsdependentuponprevailing
winds

ManagerNorthernSanJoaquinMosquitoAbatementDistrict
2ManagerContraCostaMosquitoAbatementDistrictNo1
ManagerSanJoaquinMosquitoAbatementDistrict
PaperPresentedat1961JointAnnualMeetingAmericanMos
quitoControlAssociationandCaliforniaMosquitoControl
Association
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ConsequentlytheCaliforniaMistMachinehas
provenitselftobeanextremelyefficientoneman
mosquitocontrolunitofvariedusageandlowcost
operation

In1959recognizingthefurtherneedforevalua
tionandstandardizationofthistypeofsprayequip
menttheCaliforniaMosquitoControlAssociationpre
vailedupontheStateDepartmentofPublicHealth
tonegotiateananalysisoftheCaliforniaMistMa
chinebymembersoftheAgriculturalEngineering
DepartmentoftheUniversityofCaliforniaDavisWe
arehappytoindicatethatsuchastudywasinitiated
during1960underthedirectionofMrNormanAkes
sonofthisdepartment

AUTILITYMISTBLOWERFORUSEON

AJEEPORPICKUPTRUCK

THOMASDMULHERNOSCARVLOPPAND
ROBERTHPETERS

TheMercedCountyMosquitoAbatementDistrict
encompassesanareaof1995squaremilesMuchof
thisispotentialmosquitoproducingareahaving
heavyoralkalisoilsandbeingwellsuppliedwith
surfacewaterAlargepartoftheirrigationsystem
wasdevelopedbeforetheknowledgeofirrigation
systemdesignandoperationhadadvancedtoitspres
enthighlevelsothatitiscommoninmanyofthe
irrigatedareastofindthatwatercontrolanddrain
agearenotadequatetoremoveexcesswaterearly
enoughafterirrigationtopreventmosquitodevelop
ment

Tomosteffectivelyandeconomicallyprovidereas
onablemosquitocontroltheDistricthasevolveda
programthatisextensiveinconceptandscopewith
wideflungoperationsproceedingsimultaneouslyover
muchofitsareaTwoaspectsareparticularlyempha
sizedthesecuringofsourcereductionthroughthe
cooperationofthelandholdersandtheapplication
ofchemicallarvicidesbyDistrictforces

Thelarvicidingprogramisbasedprincipallyupon
theoperationofafleetof4specializedsprayaircraft
equippedwithspraydevicesparticularlysuitedto
theoperationsbeingcarriedonAlthoughevensmall
fields5to10acresareroutinelytreatedbyaircraft
asurveyoftheequipmentneedsandlogisticsofthe
operationsmadebythemanagerin1959revealed
thattherewasanunmetneedforadditionalinsecti
cideapplicationequipmenttobemountedonground
vehiclesThiswouldbeusedtosupplementtheair
sprayoperationsinseveralwaysbylarvicidingin
smallareasorthosewheretheaircraftcouldnotoper
atebecauseoftheproximityofresidentialareasand
foradulticidingoffieldswhereadultmosquitoeshad
emergedandinemergenciesforadulticidingresi
dentialcommunities

Afterstudyingthevarioustypesofspraymachines
availableandreviewingtheperformanceofseveral
TechnicalConsultantMosquitoControlBureauofVector
ControlCaliforniaStateDepartmentofPublicHealth

2ManagerMercedCountyMosquitoAbatementDistrict
3ManagerNorthernSanJoaquinMosquitoAbatementDistrict
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mistblowersalreadyownedbytheDistrictthecon
clusionwasreachedthattwonewmistblowersto

supplementtheexistingequipmentwouldbestserve
thepurposePlansweremadetobuildtheseandto
mountthemontwo1955DodgePowerWagonsal
readyinusebytheDistrictasutilityvehiclesThese
willultimatelybereplacedbyJeepssothemist
blowerbasesweredesignedtofitthecargospacein
aJeep

Themanagergeneralforemanandmaintenance
foremanoftheDistrictexaminedmistblowersofvari

oussizesinusebyotheragenciesanddecidedthat
thelargerdualairwheelblowerbuiltbytheNorth
ernSanJoaquinMosquitoAbatementDistrictwould
bestsuittheprojecteduseThereforetwoblower
unitsofthesametypeandsizewereprocuredfrom
thesamesupplierIdeasforotherfeaturestobebuilt
intothenewmachineswasanadaptationofthenozzle
ringworkedoutwiththeSanJoaquinMosquitoAbate
mentDistricttheuseofareversibleelectricmotor
forpositioningtheoutletcannonoftheblowerhad
firstbeenseenonablowerbuiltbytheSonomaMos
quitoAbatementDistrictsolenoidvalveshadbeen
seenonspraymachinesusedbytheConsolidatedand
othermosquitoabatementdistrictsAclutchofample
capacitywasselectedafterconferringwithseveral
manufacturersrepresentativesandinstalledsoasto
permitstoppingtheblowerwhiletheinsecticidepump
operatelycontinuouslyAnumberofdesignandcon
veniencefeatureswereworkedoutbyTomDerby
MaintenanceForemanashemadeandassembled
thevariouscomponentsTheseincludedanappro
priateframetosupportthevariouspartstwoway
switchesconvenientlymountedonthedashofthe
trucktocontroltheliquidflowtothenozzlesandthe
directionoftheairflowlimitswitchestostopthe
motorwhichpositionsthecannonwhenitreaches
thelimitofitstravelascrewtypegovernorcontrol
topermitpreselectingtheprecisespeedatwhichthe
machinesshouldoperateapermanentlyinstalledtach
ometerpairedinsecticidesupplytankswithappro
priatevalvestopermitcarryingtwokindsofinsecti
cidesforoperationaluseandthestrategicplacement
oflightstoilluminatethekeyareasofthemachine
whenoperatingatnight

Noaccurateinformationwasavailableaboutthe

horsepowerrequirementsofthefanwhenusedinan
applicationofthistypehenceanestimatehadtobe
madeSincethismachinemightbeoperatedcontinu
ouslyforasmuchasfourhoursatatimedrivesof
somewhathighercapacitywerespecifiedthanwould
haveotherwisebeenchosenAftercompletionofthe
machinetestsofanidenticalblowermadeatthe
UniversityofCaliforniaatDavisindicatedthatthe
powerconsumptionwassomewhathigherthanesti
matedandthedrivesthoughofsufficientcapacity
foroperationatthenormaloperatingspeedcanbe
overloadedatthemaximumoperatingspeedLarger
driveswillbespecifiedonanymachinessubsequently
built

Themachinehasgivenverysatisfactoryperform
ancein135hoursoffieldserviceandwillprobably
bescheduledforevenmoreserviceduringthecom
ingyear
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Theprincipalsignificantspecificationsofthema
chinesareasfollows

1Standardenginespeedwhilespraying
offtheroad 800rpm
Speedmaintainedconstantbyscrewtype
governorcontroladjustedbyreference
todashmountedtachometer

2Forwardspeedwhileoperatingoffthe
roadwithengineatstandardspeed
transmissioninlowgeartransfercasein
lowrange 32mph
Othertractionspeedsavailablebychang
inggearswithoutchangingenginespeed
are665121129204237and400
mph

3Powertakeoffspeedwithengineat
standardspeed 800rpm

4Primarydrivepowertakeofftoblower
intermediatedriveshaft

DriveRsprocket Browning50P30
30T P800rpmDriveNsprocket
Browning50P1515T8 P1600
rpmRollerchainBrowning508
Pratedcapacityatstandardspeed 715hp

5Secondarydriveblowerintermediate
driveshafttoblowheadshaft

DriveRsheaveDayton3BQ86PD
840onclutchsleeve1600rpmClutch
RockfordLMT55191i6borewith
drivecupandsleevesleeveturnedto2
diameterformountingsheaveratedca
pacity17hpper100rmprunsat1600
rpmDriveNsheaveonheadshaft
Browning3BK60PD5402200rpm
3VeebeltssectionBratedHPof
driveatstandardspeed

6Blowerdualhighpressureairwheel
16diametersimilartoWestinghouse
509Scrollcasecustommadewithdual
airinletsandsingleairoutlet11diam
eterScrollcasesupportedwhollyby
bearingsfittedtoasolidcenterweb

99hp
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7Controlforpositioningbloweroutlet
cannon Singlepoledoublethrow
springloadedtoggleswitchwithcenter
offpositionlocatedondashThisactu
ates6voltDCreversiblemotorofthe

typeusedtoraiseandlowertopof
DodgeconvertiblecoupeThismotor
powerszrollerchaindrivewhichro
tatesblowercase

8InsecticidecontrolvalveSolenoidtype
controlledbyswitchondashboardDe
troitLubricatorCompanyDetroitMich
igan863Type3UnitN8686Maxi
mumPress135psistainlesssteeland
bronzeconstruction

Motor Blower

500

800

1000

RPM

1450

2250

2700

AtThroat
Avof9

PitotTube

Readings

520

820

1100

23ift

532

840

1000

Table1showsthatatthestandardenginespeed
of800rmpanairvelocityof82mphisattainedat
thethroatoftheblowerandthatthisfallsoffto68
mphinfiftyfeetAbout110secondisrequiredfor
theairtotravelthefirst10feetnearly1secondto
travel20feetalittleover2secondstogo40feet
andalmost4secondstogo60feet

Theperformanceobtainedappearedtoconfirmthe
selectionof800rpmasamoderateandreasonable
speedtouseasstandardAtthisspeedthevolume
ofairdeliveredatthe11diameterthroatofthecan
nonis4650cuftperminute

MOSQUITOABATEMENTPROJECTMIST
BLOWERSTUDIES

NORMANBAKESSON

InMayof1960afundof3000wasmadeavailable
totheAgriculturalEngineeringDepartmentbythe
StateofCaliforniaBureauofPublicHealthtoassist

inconductingstudiesontheuseofaircarrierspray
equipmentformosquitocontrolsprayingThisfund
wascontinuedforthe19601961fiscalyear

Thefirstphaseofthisprogramwasacontinuation
ofthestudiesontheblowersusedforsupplyingthe
carrierairAroughexaminationoftheblowersthe

NormanBAkessonAssociateProfessorofAgriculturalEn
gineeringandAssocAgrEngineerintheAgrResearchSta
tionUniversityofCaliforniaDavis
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TABLE1

Atvariousdistancesfromthroatmaximumreadings
AirVelocityMilesPerHour

9Nozzlesadulticiding16fiat70degree
fanspraynozzlesequallyspacedabout
theperipheryofthecannonatanangle
of225degreestotheaxisoftheair
column Monarchnozzles F9620
ratedtodeliver592galhrat60psi

10Nozzleslarviciding4fiatfanspraynoz
zleslocatedinsidethethroatofthecan
nonMonarchnozzlesF9659rated
todeliver128galhrat60psi

Airvelocitytestsweremadeatseveralmotor
speedsApitottubewasusedforthehighestveloci
tiesatthethroatandatthe2ftlocationanda
velometerwasusedtomeasuretheairspeedatthe
51025and50ftlocationsThefollowingvalues
wererecorded

5ft 10ft 25ft

478

684

840

262

465

640

79

210

160

50ft

50

68

68

previousyearhadindicatedtherangeoftypesbeing
usedandtheirrelativeoperatingcharacteristicsBe
causetheseblowerswerenotusedunderstandard
NAFMspecificationsitwasconsidereddesirableto
runapprovedtestswithapropertunneltoobtaintheir
operatingcharacteristics

Thishasbeendoneonfourdifferentunitsofthe
typecommonlyfoundinusebytheMosquitoAbate
mentDistrictsanddetailsonthesetestsareavailable
inourfilesAsummationofthetestsalongwith
specificgraphicpresentationofdataobtainedfollows

Datatakenwasstaticandvelocitypressurewith
standardpilottubeandmanometersBothverticaland
inclinedmanometerswereusedinordertoobtainas
highadegreeofaccuracyinthereadingsaspossible
Thetunnelsectionwas18inchessquarewithneces
saryadapterstotheblowersandwithanairdamper
atthedischargetocontrolthepressureanddischarge
volumeAirtemperatureandhumiditydatawerere
cordedandcorrectionsforthesefactorsweremade
whereneededFromtheairdatatakenairhorsepower
wasobtainedasanoutputvalue

Themechanicalorinputhorsepowerwasobtained
bytheuseofaLimaBaldwintorquetransducer0200
inchpoundcapacityTorquerecordingwasmadeon
aSanbornamplifierandrecorderwithaheattype
recorderchartSomedifficultywasexperiencedwith
thisrecordersinceithadahighsensitivitytoinstan
taneoustorquesandtendedtorecordtheimpulsesof
eachcylinderasitfiredinthedrivingengineBoth
mechanicalandelectricaltorquesmoothingdevices
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wereaddedaflywheeltotheblowerandsuitable
LCfiltersonthetorquemeter

Combinedwiththerevolutionsperminutethe

1Ptotal

2Velocity

3Torque

P
velocity

1096 P
v

K K

cfmcubicftmin

Pstatic

Gair

mmdeflectionxcalibrationconstant

mmscaleX12

4Shafthp Torquexrpmx2Pimpact
33000

Constants

K 075

airdensity cuft
K2

AreasqftxVelocityftmin

HPair 0001573 x cfm x Ptotal incheswater

Effmeth HPair Eff
static

E
m

P
SHP P

Thecurvesshownfollowingindicatetotalpres
sureP shafthorsepowerHp andmechanical

efficiency EffEachofthefourblowerslistedas
1Modesto2Stockton3Lodisingleand4
Lodidoublewererunatconstantspeedforagiven
setofchangesinvolumeofairdischargedThenadif
ferentspeedwastakenforeachandanothersetof
dischargevolumesplotted

Thefirstruns Fig1werewiththeModestofan
Thisisarelativelysmallwheeldoubleentrytype
8openingdiameterswithawheeldiameterof15
and10inwidthNotablehereisthelowmechanical

efficiencyofmaximum30 theincreasingefficiencyas
rpmrevolutionsperminutewasincreasedandthe
relativelylowairoutputof2000cfm cubicfeetper
minuteat85mphmilesperhourThisfanisusually
operatedat2or3hundredrpmhigherwhichwould
increaseboththecfmasalinearrelationandveloc
ityasthesquareAbout4horsepowerisneeded
todrivethisfanat3000rmp2000cfmand85mph
dischargevelocity

Themechanicalefficiencyrosewithincreasedrpm
asitdidforallthefanstestedexceptthetopspeed
oftheLodidoublefanThispresumablyisafunction
ofthefandesignandwithspecificoutputandvelocity
featuresthefancouldbedesignedtogivegreater
efficiencyItispresumedthatthisfanwoulddropin
efficiencyatsomegivenpointinthehigherrpmrange

Thesecondfantested Fig2wastheStockton
unitwhichhadaSturtevant611wheelinaMADshop
builtcaseThewheelis198inchesindiameterand

4incheswideattheperipheryThesingleinletwas
10ainchesindiameteraswasalsotheoutletMaxi
mumefficiencyofabout45wasobtainedat2400

Torque xrmp X 000019

stdrpm
actualrpm

K2
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torquedatagavemechanicalhorsepowerwhichwas
recordedasshaftinputtothefan

Thefollowingrelationswereusedinalltests

rpmAtthisspeedandat3500cfmthevelocitywas
103mphandthehorsepowerwas54Normallythis
fanisalsorunatabout200rmphigherwhichwould
increaseeachoftheabovefactors

Anexaminationofthedatapublishedbythemanu
factureroftheSturtevantfansindicatesthatwith

properinstallationmechanicalefficienciesashighas
80canberealizedThatwearenotgettingmorethan
45 indicatesweareusingnearlytwiceasmuch
horsepowerasenginesizethanweneedtoWhileitis
unlikelythatourportablefielduseofthesefanscould
giveashighefficienciesasstationeryandpossibly
ductedinstallationsitisneverthelessbelievedthata
considerableincreaseinefficiencycouldbeobtained
withmorecarefuldesignconsiderationsTheefficiency
problemistwofoldFirstthesetypefanshavebest
efficiencyat6to12inchesstaticpressureSinceweare
dischargingintofreeairwithlittlenozzlingweare
operatingthematlowstaticThiscouldbeimproved
thenbybuildingstaticpressureinthefanandcon
vertingtovelocitypressurebyanozzleHowever
nozzlelossesoccurwhenthisisdoneThesecond

problemiscausedbyplacingnozzlesinanddischarg
ingsprayintotheairstreamStillathirdproblem
arisesfromthebloweroutletbeingsmallerthanthe
ductwhichcausesahigherstaticpressureinthefan
casethanintheductItisplainlyevidentthatfurther
informationoncharacteristicsoftheaircolumnand
sprayloaditmustcarryneedstobeknownbeforemost
efficientoperationcanbefound

ThenextrunsweremadewithfansfromtheLodi

districtThefirstFig3wasasingle9inchdiame
terentryfanwitha6x6inchrectangularoutlet
Thewheelis17inchesindiameterandis4inches
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wideattheperipheryThesecondunitFig4is
acombinationof2wheelslikethefirstsidebyside
inasinglecaseTheinletsaretwoof8inchdiameter
andthedischargeis12x8inches

Thecharacteristicsofthesetwoarequitedifferent
inthatthedoublewheelcannotbesimplydescribed
intherelationoftwosinglewheelsForexamplethe
followingindicatesthevariablecharacteristics

at2000rpmand4P90mphdischargevelocity
if100conversionisassumed

cfm hp e
Singlewheel 1600
Doublewheel 4500

at2800rpmand8P127mph
cfm

Singlewheel
Doublewheel

Principallytheaboveshowstheessentialnatureof
operatingthefansattheirproperspeedandfortheir
properdesignThernaximumefficiencyofthesingle
unitwas40 at3000rpm2200cfmand125mphThe
maximumefficiencyofthedoublewheelwas55at
2500rpm4600cfmand140mphItistobenotedthat
operatingthedoublefanat2800rpmreducedthe
maximumefficiencyto48

Theproblemofwhatairvolumeandvelocitytouse
forobtainingthebestsprayingresultscannoteasily
bedetermined

Itisalsodifficulttodeterminehowthehpinput
iseffectedbychangeincfmorvelocityalonesince
ifoneisvarieditnormallyeffectstheotherSince
thischangewillalterthefancharacteristicsitiseasy

8

7

a

6

t5
0

04

NN

3
0

2

0

Z60

X50

70
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30

20

IC

1

29THANNUALCONFERENCE CALIFORNIAMOSQUITOCONTROLASSOCIATION

3 38
83 33

hp eff
1800 5 27
6200 18 40

HP

Effm

FIGUREI

tomoveoffthepeakoftheefficiencycurveandthusa
sacrificeinefficiencymaytakeplace

Theenergyinamovingaircolumnisdirectlyre
latedtothemassorvolumeofairbeingmovedbutis
proportionaltothesquareofthevelocitywithwhich
itmovesThustheoreticallytodoublethevolume
doublestheenergyorpowerinvolvedbutmultiplies
theenergyby4ifthepressureorvelocityaredoubled
Thusagaintheoreticallytheenergyinamovingcol
umnofaircanbemostrapidlyincreasedbyincreas
ingitsvelocity

Nowthehigherthevelocitythegreaterdistancea
columnofaircanbeforcedthroughstillairandthe
greaterthevolumethewiderthecolumnofairbe
comesHoweverthisislikelytobeanoversimplifi
cationsinceincreasingthevelocityincreasesturbu
lencefactorswhichdissipatethevelocityenergyatan
increasingrateThusitislikelythatbalanceofvol
umeandvelocityisnecessaryinordertoachievethe
movementofanaircolumnthroughstillairThisin
turnisfurthercomplicatedbytheneedforcarrying
inthiscolumnofairthesprayparticlesfordepositing
atsomedistanceoutfromthesprayer

Itisexpectedthatworkwillcontinueonthefans
investigatingagivenfanfordesigncharacteristicsand
alsothemovementanddistanceoftheaircolumnand
itsabilitytocarryspraymaterialWhilethesquirrel
cagetypefanhashighestefficiencyrelativetoother
fandesignatfreeairorlowstaticpressuredischarge
thenormaldischargevelocityofthesquirrelcagetype
istoolowforouruseAxialflowfansmaybeanan
swerbutnotonlymustwehavetheproperairvelo
citydischargerelationwemustalsohavefansofcom
pacttypeandatreasonablecost

CFM

MODESTOFAN3000rpm
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0 400 800 1200 1600 2000 2400 2800
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LAGOONSFORSEWAGEOTHERWASTES

ANDMOSQUITOES

WILLIAMEBICKLEYANDJERRYMALLACK

DepartmentofEntomologyMarylandStateBoard
ofAgricultureandUniversity

ofMaryland

Forseveralyearstherehasbeenanincreaseinthe
numberofsewagestabilizationpondsorsocalledoxi
dationpondsorlagoonsUntilrecentlymostofthem
wereintheMissouriandMississippibasinsbutnow
theyarebeingpromotedintheEastbyvarioushealth
andpublicworksagenciesbecausetheyappeartoof
feraneconomicalmethodofsewagedisposalforsmall
communitiesThesepondsaredesignedtoreceiveraw
sewageanddifferfromsludgelagoons

Wray1959discussedthecontrolofCulexpipiens
insludgelagoonswhichareusedforstorageofacti
vatedsludgefromsewagetreatmentplantsnearChi
cagoTheselagoonsprovideidealconditionsforCulex
larvaeControlwithchlorinatedhydrocarboninsecti
cideshasbeenextremelydifficultattimesItappears
thatfueloilmixturesaremoreeffectivethanapplica
tionsofgranulesoremulsions

Mosquitoproblemsinsewagestabilizationpondsin
theDakotaswerereviewedbyBeadleandHarmston
1959AsurveyreportedinPublicWorksAnony
mous1959showedthatthesepondswereinusein
morethan650citiesin1959BeadleandRowe1960

MiscellaneousArticleNo408ContributionNo3209ofthe
MarylandAgriculturalExperimentStation
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havefurnishedanexcellentresumeofdataonmos

quitoproductioninlagoonsTheirstudieshaveestab
lishedthefactthatintheMidwestandSouthwest

CulextarsalisCoqCpipienspipiensLandCpipiens
quinquefasciatussayareoftenabundantinsewagela
goonsInmanycasesthenumbersofmosquitoesare
ofrealsignificance

OneofthepointsthatBeadleandRowe1960em
phasizedisthedirectcorrelationbetweenweedsand
numbersofmosquitolarvaeTheweedsinvolvedare
bothterrestrialplantsalongtheshoreandaquatic
plantsIthasbeencommonknowledgethatvegeta
tionencouragesmosquitodevelopmentbyprotecting
thelarvaefromfishIntheabsenceoffishonewonders

whyvegetationissobeneficialtothelarvaeTomini
mizemosquitoproductionlagoonsshouldbefilled
promptlyafterconstructionsothatweedgrowthwill
bepreventedLagoonsshouldbedesignedsothatthe
waterlevelcanberegulatedThisinturnfacilitates
weedcontrolandoccasionalkillingoflarvaebyrapid
drawdownAnotherimportantconsiderationindesign
isprovisionfordikeswideenoughtoaccommodate
mowingherbicidingandlarvicidingequipment

Mosquitocontrolworkersfacedwithactualorpo
tentialsewagelagoonproblemswillfindthatthere
portbyBeadleandRowe1960isveryhelpful

Comparabletosewagelagoonsarethoseusedfor
cannerywastesTheconcentrationofvegetablewastes
suchasthoseresultingfromtheprocessingofcorn
tomatoesorsnapbeansisgreaterthantheconcentra
tionofsewageintheusualsewagelagoonThereis
anothermajordifferenceProperlyoperatedsewage
lagoonsarestabilizedwithaboutthesameamountof
liquidmovinginandoutwhereaslagoonsforcannery
wastesarefilledinthesummeranddrainedthefol
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lowingspringStabilizationdoesnottakeplaceThese
cannerylagoonsalmostinvariablyproducelargenum
bersofmosquitoes

Bickley1955describedinsecticidetreatmentsof
aneightacrepondatWestminsterMarylandtocon
trolCulexpipiensItappearedthatEPNEthylpni
trophenylthionobenzenephosphonatewassuperior
toDDTThelarvalpopulationwasfoundtobeata
lowlevelforninedaysafterEPNtreatmentInterest
inthispondwasrenewedin1960Plansweremade
totreatthepondearlyenoughandoftenenoughto
preventthedevelopmentofmosquitoesinthetremen
dousnumbersusuallypresent

ObservationsbeganearlyinJunewhenonlyabout
oneacrewasfloodedGranularmaterialwasapplied
overtheentireareaasasortofprehatchtreatment
Table1showstheapplicationsmadeJunetoSeptem
berAftertheinitialtreatmenttheinsecticideswere

appliedasemulsionsTable1alsogivesinformation
aboutthelarvalpopulationThefirsttwotreatments
appearedtopreventlarvaldevelopmenttosomeex
tentbecauseCulexlarvaewerepresentatothersites
duringJuneTheDDTtreatmentonJuly11alsoap
pearedtobepartiallyeffectiveHoweverafterthe
middleofJulysatisfactorycontrolwasneverattained

Thechlorinatedhydrocarbonseventhoughapplied
infantasticallylargequantitieswereevidentlyren
deredinffectivebytheheavyconcentrationofvege
tablewastesAstherateofbacterialdecomposition
increasedtheeffectivenessoftheinsecticidesde
creasedCanningwastesfromcornareespeciallycon
ducivetodevelopmentofCulexlarvaeItisvirtually
impossibletostopthemwithchlorinatedhydrocar
bonsThispondwasalittlemorethannineacresin
areawithanaveragedepthofabout45feetatmaxi
mumcapacityThetotalvolumeofliquidwasesti
matedtobeabout14370000gallonsThetheoretical
accumulativeconcentrationofinsecticidesaddedwas

205partspermillion

TABLE1

LARVALPOPULATIONANDINSECTICIDALTREATMENTSOF

WESTMINSTERLAGOON1960

Date Avg
larvae

perdip

June2
June17
July 6

July11
July20
July25
Aug3
Aug8

Aug9
Aug22
Sept2
Sept8

NoneDDTdieldrinaldrin
None

15

25
DDT

Totalpoundsac
tualtoxicants

Insecticide 9acres

heptachloraldrin
175 aldrin
20 dieldrinaldrinhepta

chlorendrin
Nonedieldrinaldrin
55 BHC

BHC
175 BHC

Totalchlorinated

hydrocarbons

17

60

30
20

56
16
12

15
18
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MOSQUITOCONTROLAROUNDTHEWORLD

BYDREDGING

CHARLESMROMANOWITZ

Whilemosquitoesarelimitedinthedistancethey
travelneverthelesstheyarefoundallovertheworld
Needlesstosaytheyarethesamepestnomatterwhere
foundManyofyouheretodayarefacedwiththe
problemofhowbesttoeliminatethispestWeall
agreethebreedingplacesaretheareastobeattacked

Thereareseveralmethodsorwaystoattackthese
breedingplacesConditionsusuallydictatethemost
practicalmethodtofollowManypastexperiences
haveprovedthatoneofthebestmeansforaperma
nentcorrectionistheuseofthehydraulicdredge

Inthetimelimitedforthispaperonlyhighlightscan
begivenofthesuccessfulapplicationsofthehydraulic
dredge

Ohio

AcontractisnowinprocessforaDRAGONmodel
8inchportablehydraulicdredgefortheToledoArea
SanitaryDistrictItwillbeusedinthewideningand
deepeningofacreekabout8to10mileslongwhich
runsthroughaheavilypopulatedareaThisareahas
beensubjectedtothreeorfourflashfloodseachyear
whichoverrunthebanksofthiscreekbecausethe
creekisshallowduetoagradualdepositingofsilt
andsandTheoverflowwatercoversthelowadjacent
parklandspermittingthehatchingofmosquitoesto
createanuisancefortheadjoiningresidentialareas
Thedredgedmaterialswillbeusedtobuildupthe
adjacentlandswhichinthiscasewillproducemore
andbetterparkfacilitiesandassuresufficientcapacity
ofthecreektoquicklycarryofftheabnormalquanti
tiesofwaterTheexpendituresforthisprojectwill
paybigdividendstotheCityandgreatlyimprovethe
healthconditionsintheCityofToledowhichcan
notbeexpressedonamonetarybasis

Thereareseveralprojectsworthyofmentioning
whicharealllocatedintheEasternandSoutheastern

partsoftheUnitedStatesandmanyofyoumaybe
familiarwithatleastsomeofthese

NewJersey
In1939afterusingothermethodsofelimination

theMorrisandEssexCountiesofNewJerseymade
useofoneofour10inchportabledredgesSixteen

244 milesofriverhavebeenwidenedanddeepenedby
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dredgingThishasbroughtundercontrolthemos
quitobreedinginthatareawhereatpresentmorethan
twomillionpeoplelive

AlsoinNewJerseyMercerCountywhereinislo
catedtheStatecapitalofTrentonfoundhydraulic
dredgingtobeaneconomicalsolutiontoasimilar
problemSwampareashavehadstreamsopened
throughthemtoeffectproperdrainageandatpres
enttheunitwhichisnowshownonthescreenis
dredgingalaketoallowfordrainagewaterstorage
andtoimproverecreationareasThismodeldredge
wasdesignedespeciallyforuseinnarrowcanals

Florida

Floridahasseenlotsofactioninmakinguseof
dredgestoeliminatemosquitobreedingplaces

In1953inBrevardCountya10inchDRAGON
modelportablehydraulicdredgewasputintoservice
Inthefirstfourandahalfmonths97acresofbreed
ingareahadbeeneliminatedatafieldoperatingcost
ofonly1286perhourSosuccessfulwasthisproject
thatinSeptemberof1955asecondsimilarunitwas
purchasedandbeganoperationseveralmonthslater
ByOctober11959thetwodredgeshadmovedmore
thanthreemillioncubicyardstofill1603acresat
anunbelievablylowaveragecost

VolusiaCountyinFloridawhoseprincipalcityis
DaytonaBeachpurchasedasimilar10inchdredgein
July1953puttingitinoperationneartheendofthat
yearThisdredgeisshownnowonthescreenThis
dredgehadtodiggumboclayinadditiontosandsilt
andmudandaveragedover200cubicyardsperhour
ataverylowoperatingcostNowover500acresof
breedingareadonotexisxtanylonger

AgaininFloridaIndianRiverCountyinwhichis
locatedVeroBeachhasbeenapplyinghydraulic
dredgingsince1954withresultsparallelingtheother
Floridaoperations

FinallyinPolkCountyFloridatherewasa6inch
DRAGONmodelhydraulicdredgecleaningouta
swampforrapiddrainageduringtherainyseason
althoughproblemswereencounteredduetothearea
beinginterlacedwithsubmergedrootsandotherob
staclestheworkhasbeencompleted

California

WeintheWesthavenotseensuchspecialmosquito
controlworkbeingcarriedonHoweverthereisone
projectnearBlytheCaliforniawherethePaloVerde
IrrigationDistrictisnowmakinguseofa10inch
DRAGONmodelportablehydraulicdredgetodeepen
theirdrainagecanalswherethelandwasbecoming
marshyandamosquitobreedingnuisance

NowletslookatprojectsoutsideourCountry

Canada

Eightyearsagoa6inchCanalDRAGONmodel
portabledredgewasusedinCanadabythePrairie
FarmRehabilitationAdministrationforresilting800

milesofcanaldrainageandirrigationsystemand
creatednewcanalsinSaskatchewanforthefarmers

Aswithallsuchswamplandprojectsthesecondary
benefitsinvolveeliminationofmosquitoesandgen
eralimprovementtohealthandeconomicwelfareof
thearea

VietNam

Approximatelyfourweeksagotodayoneofourfield
erectingengineersobtainedtheacceptanceoftwo12
inchCanalDRAGONmodelportabledredgesinSai
gonVeitNamHecarriedonhistrainingofnative
operatorsjustoutsideofSiagonduetotheconditions
existingtherenow

Indonesia

Duetothemarshyconditionsontheseveralislands
ofIndonesiaandthelargepopulationmoredredges
areworkingtherethaninotherforeigncountries
Manyofthesedredgeshavebeenworkingforseveral
yearsdrainingswampsforthedualpurposeofelimi
nationofmosquitoesandreclaiminglargeacreages
ItisinterestingtonotethatasfarasIknowthe
largestdredgeusedforthispurposewastheMUSIa
22inchhydraulicdredgeAttimesithasbeenused
forcreatingproperdrainageinlargeswampyareas
toeliminatethemosquitobreedingplacesnearDjak
erta

Colombia

InColombiaSouthAmericainasocalledblack
zoneofthecityofBarranquillalargeareaswere
pollutedbyopensewersandthefloodwatersofthe
MagdaleneRiverAstudyprovedhydraulicdredging
tobethemostpracticalandpermanentcureforthe
mosquitobreedingareatroublesInthesummerof
1947a12inchDRAGONmodelportabledredgewas
putintooperationItwasassistedbyanotheroneof
ourdredgestheninserviceinColombiaInapproxi
matelythreeyearsthe12inchdredgehadpumped
overonemillioncubicyeardsoffillandtodaythe
areahasbeendevelopedforindustrialpurposeswith
themosquitobreedingeliminated

Theaboveprojectswereselectedasexampleswhere
hydraulicdredgeshaveprovenmosteffectiveinthe
permanentcontrolofmosquitoes

Itmaybepossiblefortwoormoreofyourlocal
abatementorganizationshavingmosquitobreeding
areaproblemstojoininthesecuringandoperation
ofasuitableportabledredgeaswasdoneinthecase
ofthetwoNewJerseycountiesThesedredgesare
veryportableandquicklyandcheaplymovedfrom
oneareatoanother

OurCorporationhashadmanyyearsofexperience
withtheunusuallyseveredredgingconditionsoften
metwithinthisworkandhavedesignedandproven
theDRAGONmodelportabledredgeswithspecial
strengthofthecriticalpartstoinsurelowcostof
operation
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RECENTCHANGESINAEDESNIGROMACULIS

LUDLOWPOPULATIONSINTHESALT

LAKECITYMOSQUITO

ABATEMENT

DISTRICT

GLENCCOLLETT

SaltLakeCityMosquitoAbatementDistrict

AND

DONMREES

UniversityofUtahSaltLakeCityUtah

Changesinmosquitopopulationlevelsbothinnum
bersandinkindsarecontinuallytakingplaceFrom
thestandpointofgoodmosquitocontrolitisimportant
thatadistrictbeawareofthesechangesandmodify
ifnecessarycontrolmethodsandproceduresinorder
toaccomplishmosteffectivelyitspurpose

Aconspicuousincreasehastakenplaceinrecent
yearsintheAedesnigromaculispopulationinthevi
cinityofSaltLakeCityThisspecieswaspresentat
thetimemosquitoabatementworkwasstartedinSalt
LakeCityandvicinityinthelatetwentiesbutavail
ablerecordsindicatethatveryfewcollectionswere
reportedasaresultoftheseearlysurveysRees1930
statedthatAedesnigromaculiswasfoundinlimited
numberswestofSaltLakeCityduringthe1930con
trolseasonItwasnotuntil1935thatitwasagain
mentionedasoccurringintheSaltLakeCityMos
quitoAbatementDistrictDuringtheseventeenyear
periodfrom1935to1952thisspecieswastakeninlight
trapcollectionsononlytwooccasionsoncein1945
andagainin1948Extensivelarvalcollectionsmadeby
ReesNielsenandothersduringthisperiodalsoindi
catethatthisspecieswasveryrareinthevicinityof
SaltLakeCity

TwosizablesourcesofAedesnigromaculiswere
foundinSaltLakeCountyin1953andalthoughthey
weresuccessfullycontrolledbeforetheadultscreated
aseriousannoyanceaconsiderablenumberofadults
werepresentintheselocalizedareasThiswasthe
firsttimethisspecieshadbeenrecordedasoccurring
inanysignificantnumbersinthecountyRees1954
inreportingthissituationmadethefollowingstate
mentIsthisaremnantofaspeciesdisappearingfrom
theareaundermosquitoabatementpressuresorisit
arecentrevivalofthisspecieswhichmaydevelop
intoamajorcontrolproblemsuchasexistsinparts
ofCaliforniawherethisspecieshasrecentlymadean
appearance
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Grahametal1958reportedthatlarvalsurveys
conductedbytheSouthSaltLakeCountyMosquito
AbatementDistrictshowedasteadyincreaseduring
1957and1958inthenumberoflarvalcollectionsof

Aedesnigromaculisoccurringascomparedwiththe
numbersin1956Currentsurveyrecordsinthisdis
trictasreportedbyGrahamindicatetherewasade
clineinlarvalnumbersin1959and1960ascompared
withpreviousyears

Since1953theSaltLakeCityMosquitoAbatement
Districthasexperiencedanincreaseinthepopulation
levelofAedesnigromaculisasshownbylighttrap
andbitingcollectionsandlarvalsamplestheincrease
hasbeenmorenotableduring1959and1960

DuringJuly1958anoutbreakofAedesnigroma
culisoccurredintheBuenaVistaareaonthewest

sideofSaltLakeCityThesemosquitoeswerepro
ducedintworathersmallareasthathadbeenover

lookedbytheinspectorresponsibleforthatsectorThe
adultswereveryannoyingandpersistedinthislocal
izedareaforapproximatelythreeweeksFromthis
areathereappearstohavebeenaspreadofthisspecies
overthepasttwoyearsalongthewestsideofthe
irrigatedpartsofthedistrictUnfortunatelyinmost
ofthisareairrigationwaterispoorlymanagedwith
excessivewaterbeingusedandinadequatedrainage
providedthusanidealsituationfortheproduction
ofAnigromaculisiscreated

Itisdifficulttodeterminewhythisspecieswhich
waspresentatleastthirtyyearsagointhedistrict
shouldshowapronouncedincreaseinnumbersduring
thepastfewyearsespeciallysincetherehasbeenno
appreciablechangeinagriculturalpracticesinthe
area

Thepossibilitythatthisspeciesmaybecomeamajor
controlproblemisofconsiderableconcerntomos
quitoabatementpersonnelintheSaltLakeCityDis
trict
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