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PROCEEDINGSANDPAPERSOFTHESEVENTEENTHANNUALCONFERENCE

CaliforniaMosquitoControlAssociation
HELDJOINTLYWITHTHEANNUALCONFERENCE

OFTHE

AmericanMosquitoControlAssociation
FIRSTSESSION

InternationalDayMondayFebruary71949

CaliforniaHallUniversityofCalifornia

MrTGRaleyTheprogramcallsforanopening
addressbythePresidentoftheCaliforniaAssociationHow
everthiswillbegiventonightatthebusinesssessionof
theCaliforniaAssociationattheClaremontItisapleas
uretointroducetoyouMrHDPetersPresidentofthe
AmericanMosquitoControlAssociationwhoiswiththe
HealthDepartmentatJacksonvilleFlorida

MrHDPetersMrChairmanMembersoftheAmer
icanMosquitoControlAssociationandoftheCalifornia
MosquitoControlAssociationLastyearasyouallknow
themeetingwasheldinFloridaThedelegationthereex
pressedthemselvesashavinghadanenjoyableprogramin
ifImightsaysothesunshineStateWeexpectthismeet
ingwillbeequallyinformativeFromtheeffortsofthe
HospitalityCommitteelastnightIamgladIcametoCal
iforniaIhaveheardalotofCalifornianstalkandnever
yetheardonewhodidntquitefrequentlyrefertoCalif
ornia

Recentlytherehavebeensomechangesintheorganiza
tionoftheAmericanMosquitoControlAssociationwhich
willhaveapermanentbearingonitsfutureoperations
Thesewebelievewillproducethetypeoforganization
whichyouwillwanttheAmericanMosquitoControlAsso
ciationtobe Nowastosomeofthemoreimportant
eventsofthepastyear

Wewereabletocompletethepublicationofthebulletin
ontheuseofairplanesinmosquitocontrolIwanttoex
pressmythanksforajobwelldonebythosewhosogen
erouslygavetheirtimeandeventheirfinancialassistance
sothattheAssociationwouldnotbecomefinanciallyinvol
vedbeyonditsresourcesinproducingthebulletin

Itwouldbehardtoevencontemplateamoreexpertor
capablegroupofmosquitocontrolworkersthanthosewho
participatedinthepreparationofthisbrochureThere
sultsjustifytheeffortsforitisaveryusefulpublication

IalsowishtoexpressthethanksoftheAssociationtothe
EdwinGouldFundfortheirfinancialaidinthepreparation
ofbulletins TheFundcontributedfivehundreddollars
toapermanentrevolvingfundforuseinfuturesimilar
projectsWearegratefulforthisassistanceandIamcon
fidentthatthefutureprogressoftheAssociationwilljus
tifyothersimilarcontributionsOursuccesswiththeair
planebulletinencouragesustocontinuewithourplans
forasimilarbulletinontheuseofgroundequipmentin
mosquitocontroloperationsThisbrochurewasthebasis

OFTHE

onwhichourlastyearsprogramwasplannedIreport
thatthisworkisproceedingslowlybutsteadilyandinthe
nottoodistantfuturewillbeinthehandsoftheprinter
Ipredictthatthefinalresultswillbeentirelysatisfactory
andacredittotheAssociation

DuetothenationwidegrowthoftheAssociationitbe
camenecessarythatannualmeetingsbeheldindifferent
partsofthecountryratherthanintheeastasheretofore
ThereforeitwasproposedandadoptedbytheBoardof
Directorsthatinvitationstomeetjointlywithvariousstate
mosquitocontrolassociationswouldbewelcomeandthat
theBoardofDirectorswouldhavetheauthoritytofixloca
tionanddatesforannualmeetingsThisisthesecondsuch
meetingunderthisplan

Thereweresomedisturbingtimesforthoseinvested
withtheresponsibilityofproducingMosquitoNewsdur
ingthepastyearThiswasduelargelytothefailureofthe
advertisingfirmwithwhomwehadcontractedtoproduce
enoughadvertisingtocarrytheburdenoftheexpenseof
thepublicationThiscontracthasbeenrescindedACom
mitteeoftheAssociationisnowhardatworktoputour
officialorganbackonafirmfinancialbasisHoweverdur
ingthesetryingtimesthehighqualityofthepublication
wasnotsacrificed Iamgladoftheopportunitytotell
youofthefineworkingspiritthathasbeendisplayedby
thoseresponsibleforthesuccessofMosquitoNews
Thesemembersofourorganizationhavecontributedtheir
timewithnothoughtinmindbuttomakethispublication
acredittotheorganizationitrepresentsIcannotpossibly
commendthemtoohighlyfortheworkthattheyhavedone

Nowastosomeactualchangesintheadministrative
setupoftheAssociationTheAmericanMosquitoControl
Associationasyouknewitayearagonolongerexistsbut
hasbeenreplacedbytheAmericanMosquitoControlAsso
ciationIncWearenowincorporatedunderthelawsof
thestateofNewJerseyTheaffairsoftheAssociationare
inthehandsofasocalledInterimBoardwhosedutiesem
braceactivecontrolofallAssociationmattersuntilsuch
timeasasetofbylawscanbeworkedoutfortheactual
operationofthebusinessoftheAssociationInthiscon
nectionitmightbewelltomentiontoothatnoConstitu
tionisnecessaryastheArticlesofIncorporationsupplant
thecustomaryConstitutionACommitteeisnowatwork
preparingasetofbylawswhichtheywillsubmittothe
InterimBoardfortheirapprovalandthencetotheentire
Associationforcompleteratification

ItisgratifyingtomeastheretiringPresidenttorealize
thattheaffairsoftheAssociationareingoodorderandI
certainlyappreciatetheveryactivecooperationofallthe
committeechairmenandmembersTheyhavemorethan



donetheirassignedtasksTheyhavealwaysbeenwilling
toassumeadditionaldutieswhenrequestedAmorecon
genialandefficientgroupwouldbehardtofindInfact
ithasbeenmyexperiencethatmosquitoworkersingeneral
areagroupofmenwhoaregenuinegoodfellowsandwork
ersTheyknowbothhowtoworkandplayandithasbeen
bothaprivilegeandapleasuretohavehadthehonorto
serveasyourPresidentduringthepastyear

TotheCaliforniaAssociationIwishtosaythatweare
happytobeyourguestsandIappreciateallyouhavedone
tomakeourstayherepleasant

MrTGRaleyThankyouDukeAgreatmanyofus
hereinCaliforniaaremembersoftheAmericanMosquito
ControlAssociationInc

InCaliforniawhenwespeakofmosquitocontrolthere
isalwaysonegroupthatwehaveinmindIthasbeena
guidinggroupovertheyearsinallphasesofmosquito
controlThatistheUniversityofCaliforniaTheUniversity
ofCaliforniahasbeensynonymouswithmosquitocontrol
andweareheretodayenjoyingtheirwonderfulfacilities
andontheprogramasyouwillnoteVicePresidentHut
chinsonisscheduledtoextendthewelcomeoftheUni
versity

ProfCBHutchinsonMrPresidentMembersofthe
CaliforniaMosquitoControlAssociationandMembersof
theAmericanMosquitoControlAssociationIncThe
UniversityofCaliforniaishappytowelcomeyoutoday
ThemembersoftheCaliforniaMosquitoControlAssocia
tionarefriendsofoursoflongstandingsinceyoumeet
withusfrequentlyandwehavehadthepleasureofrenew
ingacquaintanceeverywintersinceyourorganizationwas
establishedItspeakswellforyourleadershipandvigor
thatyouhavepersuadedtheAmericanMosquitoControl
Associationtojoinforceswithyouinyourmeetingthis
yearaswecelebratethecentennialofthegoldrushof1849
AlthoughtheArgonautsof1949willfindlessgoldthey
willfindlessmalariathantheoriginalpioneersandthisis
notdueonlytoourunusuallycoldweatherIamsureyour
staywithuswillbefarmorecomfortablethanwastrue
forthosewhocametoCaliforniain1849

TheUniversityofCaliforniaisjustlyproudofitsaccom
plishmentsinmosqutocontrolAlthoughNewJerseycon
trolworkbeganin1904ayearbeforetheinitialworkof
ProfHJQualeofthisUniversityin1905wehavecon
soledourselvesovertheyearswiththethoughtthatNew
Jerseyprobablyneededmosquitocontrolworkmorethan
didweAlthoughwehavemanythingsinCaliforniathat
arebiggerandbetterthanelsewhereeveryoneknowsand
wedonotdenythepreeminenceofNewJerseyinmos
quitoproduction

In1910wedidestablishaprecedentwhenProfWB
Hermsconductedthefirstspecificantimalariamosquito
controlcampaignatPenryninthelowerfoothillsofthe
SacramentoValleyThesuccessfulresultsofthisdemon
strationledtotheinaugurationofaseriesofcampaignsin
themalariariddenvalleysofCaliforniaincludingthefirst
malariamosquitocontrolprogramunderconditionsof
irrigatedpasturesThistoowascarriedonunderPrefessor
HermsdirectionatLosMolinosinthenorthcentralsection
oftheStateDownthroughtheyearsacontinualprocession
ofexpertsledbyHaroldGraywerealltrainedinHerms
laboratoryandinhiscompanyinthefieldandhavegone

forthfromthiscampustodobattleagainstthesevectors
Asaresultoftheseyearsofteachingandresearchinthe
UniversityWorldWarIIfoundCaliforniansintheuni
formsoftheArmyNavyandPublicHealthServicedirect
ingessentialmosquitocontroloperationsonpractically
everyoperationalfrontofthevariouscampaignsInad
ditiontoourinterestinmosquitocontrolnotablework
hasbeendoneinthisUniversityoninsectsasvectorsof
neurotropicvirusesbyourDepartmentofVeterinary
Scienceandparticularlythroughthecontributionscontinu
allyappearingfromthelaboratoriesofDrsMeyerHam
monandReevesoftheHooperFoundationforMedical
Research

OntheUniversitysDaviscampusDrBoharthascon
ductedtoxicitytrialsonmosquitolarvaeandatthesame
timeisfindingtimetofurtherhisstudiesofmosquito
taxonomy

Asidefromthestaffmemberswhoareactuallyengaged
inmosquitoworkatthepresenttimewehaveareserve
corpsofmosquitoexpertsnowatworkonotherfronts
Thismayperhapsexplainthefriendlyatmospherethat
workersinthisfieldalwaysfeelattheUniversityofCali
forniaForinstanceonourinactivelistofmosquitoex
pertsisProfessorFreebornwhointherecentwarwas
DirectorofOperationsofMalariaControlinWarAreasof
thePublicHealthServiceDrUsingerwhodirectedthe
denguecontrolcampaigninHonoluluDrBaileyaNavy
entomologistwhowasthesaviorofGuamwhendengue
threatenedDrDouglasandotherNavyentomologistsin
chargeofmalariacontrolmeasuresonGuadalcanalwiththe
Marinesandwhoreceivedacitationforajobwelldone
DrPritchardfoughtmosquitoesinPuertoRicoDrMid
dlekaufwasheadoftheentomologicalsectionoftheArmy
SchoolofMalariologyatPanamaThroughtheseactivities
andotherswehavecomealongwaysincethedaysofthe
UniversitysinitialeffortsManyimportantcontributions
havebeenmademuchremainstobemadeWewarmly
welcomebothofyourAssociationstodayandexpressthe
hopethatyourstayinourmidstmaybemostpleasant

MrRaleyThankyouDeanHutchinsonWeindeed
aregratefultotheUniversityDuringtheyearsthatpart
oftheUniversitythatwecalledonprobablymorethanany
oneparthasbeentheDivisionofEntomologyandPara
sitologyWearefortunatetodaytohaveProfEssigthe
HeadofthatDivisionheretoextendhiswelcome

ProfE0EssigDeanHutchinsonhasgivenyousuch
anadmirablediscussionandhistoricalaccountofthework
oftheentomologistsinthisDivisionthatIwillconfinemy
remarkstogeneralities

TheDivisionofEntomologyandParasitologyisalways
pleasedtowelcomeallofyouwhoareconcernedwiththe
developmentandadministrationofmosquitocontrolandof
theabatementdistrictsItisrightthatyoushouldcometo
thisinstitutiontoholdyourannualconventionbecauseit
washerethatProfessorHermsDrFreebornandassociates
includingmanyofyouinthisroomwhoareleaderscon
ceivedandbroughtintoexistencethemosqitoabatement
districtactunderwhichyouoperateOurchiefconcern
isthatthismeetingwillbemostpleasantandprofitableand
wewilldoallwecantomakeitso

WeintheDivisionofEntomologyhavemuchincom
monwithofficialsofmosquitoabatementdistrictsWeare



allconcernedwiththesamegeneralproblem thecontrol

ofpestiferousinsectsTothisendwemayverygreatlyaid
eachotherinlayingoutexperimentsintestingallthenew
andpromisinginsecticidesindevelopingsuitableaerosol
generatorsdustingandsprayingmachineryinmakingin
sectsurveysindeterminingallthevariousspeciesinvolved
andindoingallwecantocontrolthedestructiveinsect
pestswithoutupsettingtoomuchthenaturalbalanceof
beneficialanimalsthatareeverywhereneededintheelimi
nationoftheonesthatweseektodestroyWesharealike
inaccomplishingtheseendswiththeleastpossibledamage
togrowingcropsWewishtoeliminatetheuseofinsec
ticidesthatarelikelytoleaveresiduesthatmaycauseinjury
towildanddomesticanimalsandtohumanbeingsInthe
determinationofinsectspecimensandinmakingrecom
mendationsforuseofnewinsecticidesandequipmentwe
maybeabletohelpyouInfurtheringtheprogressofour
owninsectsurveyyoucanassistusverygreatlyandIam
pleasedtoannouncethatduringthislastyearMrDahlof
theStateDepartmentofPublicHealthpresenteduswitha
veryfinecollectionofmosquitoeswhichweareaddingto
ourcollectionwhichisnowwellunderwayandwhichwe
hopeintimewillincludeallofthemosquitoesinthe
westernstatesandmanyothersfromotherpartsofthe
country

ThisStatewithitsvariedclimatepeopleandcrops
offerstotheinvestigatorofinsectproblemsacrosssection
ofmostoftheworldYourextremelylargeandimportant
assignmentrequiresalltheknowledgeandingenuityofthe
combinedeffortsofeveryoneofusLetusuniteouractiv
itiesinthecauseofpublichealthwhichissovitaltoevery
oneofusandespeciallytotheruralpeoplewhomwetryto
serveIthankyougentlemenandIhopeyourstayhere
andyourtripthroughouttheStatewilleverberemembered
Wearegladtohaveyouhere

MrRaleyThankyouProfEssigAswethinkof
mosquitoesweusuallythinkofthemasanuisancebutthey
gobeyondthatpointformosquitoesarevectorsofcertain
diseasesOnthatbasiswewillnexthaveawelcomefrom
DrRogersDeanoftheSchoolofPublicHealthatthe
UniversityofCalifornia

DrESRogersMymessagewillbeverybriefforyou
haveaninterestingprogramandnaturallyyouareanxious
togetonwithitMoreoverIpossessnoparticularcog
nizanceinyourfieldInthisconnectionIamreminded
alittlebitofanaccountIheardbeforecomingtoCalifornia
Itwasanaccountwhichwouldstriketerrortotheheart
ofmanyayoungmedicOneofthequestionsaskedofa
veryprominentphysicianamanwithanoutstandinginter
nationalreputationwasIdentifyfromspecimenstwenty
onedifferentmosquitoesandmosquitolarvaeOfcourse
hefailedmiserablyinthisasIshouldhavedonealso
ProbablymostofyouherewouldhavequalifiedTherefore
Icannotwelcomeyouasanengineerorananentomologist
butasyouhavesurmisedfromtheforegoingstoryIwel
comeyouasafellowphysician

AsaspecialistinpublichealthIofcourseamdeeply
awareoftheimportanceofmosquitocontrolItisim
portanttotheeconomicsecurityoftheStateofCalifornia
andofthenationandofmanypartsoftheworldalsoAs
anadministratorIamthankfulthatthereareexpertsto
whomImayturnforadviceandonwhomImaydepend
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forthecarryingoutofmostimportantpublichealthfunc
tions

InregardtotheSchoolofPublicHealthweviewyour
presenceheretodaywithpleasureandyourexistencewith
gratitudeMayIextendonbehalfoftheSchoolandits
facultyawordofwelcometoyouandourhopethatyour
staywillbebothpleasantandprofitable

MrRaleyThankyouDeanRogersThefirstpaperon
theprogramisscheduledtobegivenbyDrCRTwinn
ChiefoftheHouseholdandMedicalEntomologyUnit
DivisionofEntomologyDepartmentofAgricultureOt
tawaOntarioCanadaonMosquitoControlProblemsin
CanadaDrTwinnwasnotabletoattendandhispaper
willbereadbyDrFreeborn

ThispaperisslatedtoappearinMosquitoNews

MrRaleyInowtakepleasureinintroducingournext
speakerBVTravisoftheBureauofEntomologyand
PlantQuarantineUSDAOrlandoFloridawhowillspeak
tousonthesubjectofMosquitoControlProblemsin
AlaskaDrTravis

DrBVTravisFloridahasunusualweathertoosoI
wontcommentonCaliforniaThetopicthatIhavetoday
isconcernedwiththemosquitoorratherthebitinginsect
investigationswehavebeencarryingoninAlaskaforthe
pasttwoseasons during1947and1948Igetaccusedof
havingafinevacationduringthesummerinAlaskaand
duringthewinterinFloridaTheyhaventallbeenvaca
tionsincidentallyOurstudiesinAlaskahavebeencon
cernedwiththebitingDipteramostlyWehavetakena
fewspecimensoffleasbutactuallywehavebeenmorecon
cernedwithmosquitoesthananythingelseAlsowehave
beenconcernedwithaproblemabitdifferentfromwhat
manyofyouhaveOurproblemsaretheonesthatconcern
themilitarypeopleandsometimesdonothavetoomuch
bearingoncivilianactivitiesalthoughmostofourstudies
Ithinkcouldbeusedbyeithergroup

WeregretthatDrTravisdidnotfurnishaprepared
paperandtheelectricaltranscriptionofhistalkwasa
failureTheremainderofhistalkisthereforenotpre
sented

MrRaleyThankyouDrTravisThenextpaperon
ourprogramisentitledAnophelesgambiaevarmelas
ControlbySwampDrainageinaCoastalAreaofAfrica
whichhasbeenpreparedbyLeonardJChwattMDofthe
YellowFeverResearchInstituteatLagosinNigeriaAfrica
AsDrChwattisunabletobewithusinpersonhispaper
willbepresentedbyHaroldFGray

ThispaperistobepublishedinMosquitoNewsAn
abstractofthesalientpointsofthispaperfollows

ANOPHELESGAMBIAEMELASCONTROLBY

SWAMPDRAINAGEINACOASTALZONEOF

NIGERIABRITISHWESTAFRICA
Abstract

ByLEONARDJANCHWATTMDDTMH
MedicalDepartmentNigeriaBWA

TheprojectforthecontrolofAnophelesgambiaemelae
byswampdrainageatLagosinNigeriawasinitiatedby



DrAlanBGilroyin1942Lagoswasoneofthenodal
pointsontheTranscontinentalFerryServiceoftheRoyal
AirForceandanassemblyandtestbaseforsingleengine
aircraftMalariacontrolatthislargebasewasessential
Parasiteratesinnativechildrenwere75to90and
spleenindices60to80 InBritishmilitarypersonnel
theincidenceofmalariaper1000strengthwas564in
1941and525in1942

TheextentofthecoastalswampsnearApapaharbor
wouldnotpermitsuccessfulcontrolbypiecemealmethods
anditwasdecidedtodrainthesemarshesApilotmarsh
inthevicinityoftheairfieldwasfirstdrainedandthe
beneficialeffectsledtoextensionofdrainagetoallmarsh
areasintheharborwherethevectorwasfoundbreeding

TidalrangeatLagosistwofeetaverageandthreefeet
maximumatspringtides Therewerethreezonesof

swampsthefirstbeingsubmergeddailythesecondbeing
submergedtwicemonthlybyspringtidesandthethird
beingsubmergedonlytwiceayearEachzonehasadis
tinctivevegetationThefirstzoneproducednomosquitoes
andthesecondzonewasresponsibleformostoftheAno
phelesbreeding

ThecoastalmalariavectoratLagosisAnophelesgambiae
melaswhichpreferstobreedinsaltwaterincoastallagoons
andswampsAboutonemileinlandfromshoreAgambiae
gambiaereplacesitasthedominantvectorBothspecies
tendtoleavehumanhabitationsatdawnanduseoutdoor
sheltersindaytime

Swampcontrolwasbyreclamationenclosingthelow
lyingcoastalmarchesbydykescollectingthewaterofthe
swampsintochannelsandconductingthewatertooutlet
structureshandoperatedwhichareopenedatlowtideto
permitoutflowanddosedathightidetopreventinflow
Thedykesandchannelswereadjustedtothetopography
Atotalof4195acresofswampwasdrainedbyconstructing
207milesofdykes1304milesofdrainsand21sluice
gates

Controlwasevaluatedbyadultcapturesat275selected
stationsusingthesprayfloorsheettechniquewithpyre
thrumandestablishingameanAnophelesdensityindex
meannumberoffemaleAnophelesfoundinoneroomper
dayIn1942themeanAADwas47andin1947
afterdrainagethemeanAADwasbyquarters0212
22and05Thereductioninlarvalcountswasindicated
bycomparisonbetweendrainedandundrainedswampsIn
1947thefiguresfordrainedandundrainedswampswere
respectively284and17348larvaecollectedperacreof
watersurfaceperday

Breedinginthedrainswasreducedtorelativelyinsig
nificantnumbersprobablybecauseofecologicalchangesdue
todrainageandmoreeffectiveactionoflarvivorousfish

AbstractpreparedbyHFGray

MrRaleyInasmuchasthispaperwasnotgivenbythe
authorwewillpassupdiscussionofitAtthistimeIwould
liketoaskthatalloftheTrusteesfromthevariousdistricts
inCaliforniawhoarepresentstandsothatwecanseewho
ishereandIwillaskthattheyinturngivetheirnames
andthedistricttheyarefrom Thiswasdone

MrRaleyThereisanotherdistricttrusteepresentbut
fromthestandpointoftheAssociationhereallyisntaone
districttrusteeHeisratherthetrusteeofCaliforniamos

quitocontrolandifhewillforgivemeforsayingthis
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whenwethinkofhimitisagooddeallikebreadand
butterWhenwethinkofProfessorHermswethinkof
HaroldGrayAtthistimeIturnthemeetingovertoHarold
Graywhowillcarryonfromthispoint

MrGrayIaskVicePresidentHutchinsonifhewillbe
sogoodastocomedownhereandIaskDukePetersand
TedRaleytogotothebackoftheroomandconductBill
Hermsdownhere

VicePresidentHutchinsonmenarehonoredbytheir
fellowmenforvariousreasonsSomeofthemarehonored

fortheirscientificresearchSomearehonoredbecausethey
aregreatteachersSomearehonoredforservicestotheir
communityandsomeforvariousotherreasonsProfessor
WilliamBrodbeckHermshasbeenhonoredinmanyways
bymanyorganizationsAsascientisthehasbeenelected
presidentofseveralscientificorganizationsIcanassure
youthatheishonoredintheheartsandmindsofhismany
studentsasagreatandinspiringteacherHehasbeen
honoredforpublicserviceforexamplebyhisowncity
ofBerkeleywhichconferredonhimtheBenjaminIde
Wheelerawardfordistinguishedservicetohiscommunity
ThesefactsarequitewellknownandrecognizedThepur
poseofthisparticularhonorthatwewishtobestowisnot
tohonorhimasascientistateachernorasapublicservant
youmustrememberthathispublicservicesextendfar

beyondthecityofBerkeleyHewasforexamplethe
voicecryinginthewildernessintheolddaysinthefield
ofruralsanitationinCaliforniaHeisthefatherofmos

quitocontrolworkinthisStateThosearegreatandabiding
servicesButourpurposetodayistohonorhimforsome
thingelse asaverylovablehumanbeingHismany
friendsandformerstudentshavemadepossiblethepresen
tationtotheUniversityofCaliforniaofaportraitwhichwe
hopewillremainherealwaystobeaninspirationtofuture
generationsofstudentsWearedoingthisthroughthe
agencyoftheCaliforniaMosquitoControlAssociationand
InowtakethegreatestpleasureinpresentingtotheUni
versityofCaliforniathisportraitofProfessorHerms

TheportraitofProfessorHermswasthenunveiled

ProfHutchinsonMrGrayladiesandgentlemenI
haveaverydeeppersonalfeelingofgratitudeaswellasan
officialfeelingofgratitudetothoseofyouwhohavemadeit
possiblefortheUniversitytohaveaportraitofWilliam
BrodbeckHermsTheChairmanhasoutlinedtoyoubriefly
afewofthemanyhonorsthathavecometohimIhave
alwaysthoughtofhimasoneofthemostversatilemenI
haveeverknownNotonlyhashesucceededinhisefforts
inthescientificworldandhasmadeadistinguishedcon
tributionthroughhisscientificcareerbuthehasalsobeen
amanahumanbeinganinspirerofyoungpeopleThe
Chairmanoverlookedanotherfieldinwhichhehasmade
agreatcontributiontohiscommunityhisstateandhis
nationandthatisthroughhiseffortswiththeBoyScouts
ofAmericawherehisinfluencehasbeenbroughttobear
upontheyouthofthiscommunity agoodthingintheir
earlyformativeyearswhichcannotbutbegoodinits
results goodtothoseindividualsandtotheircommu
nities

IthinkitisafinethingMrGraythatyouandyour
associateshavedoneWeattheUniversityshalltreasure
thismementothatyouhavegivenusinsuchagenerousand



splendidwayofourgoodfriendMosquitoBillHerms
ProfHermsMygoodfriendsmayIsayjustaword

beforetheygothroughtherestoftheseshinnanigansI
mustviewthismatterobjectivelyforIdonotconsiderit
tobeprimarilyaportraitofBillHermsbutthisisaproject
TheartistandIhaveworkedonthisforsomefiveorsix

weekstogetherIhavegivenhimlessonsinmalariologyso
thatthelifecyclemightbecorrectandbroughtrightupto
dateandIthinktheexoerythrocyticcycledrawingandthe
dippertakeusoutofdoorsintothefieldandremindusthat
afterallifyouexpecttogetanywhereinthisbusinessof
mosquitocontrolthatswhereyourjoblies outwherethe

mosquitoesareMrSchatztheartistandItogetherworked
onthisasaprojectHetaughtmeagreatmanyinteresting
lessonsinartAllIdidwastofurnishthefaceandthat
doesntamounttoanythingMrGrayarentyougoingto
introducehim

MrGrayWontyoucomedownMrSchatz
ProfHermsThatsthemanwhodeservesthecredit

AsIsaidbeforeallIdidwasfurnishthefaceThanksa
lotgoodfriendsYouvebeenawfullykindtomeIm
stillaliveItsaveryunusualthingtoattendyourown
memorialwhileyourestillalive

MrRaleyProfessorHermsremarkedabouthisfurnish
ingthefaceandthattheartisthasdonetheworkAs
alwaystherewasalotofworkbeforetherewasthecom
pletedprojectIwanttointroduceDickPeterstheman
whoreallydidalotofworkonthisprojectGiveDicka
veryrousingcheerforhisefforts

MrRichardPetersLadiesandgentlemenIdidnot
comepreparedtosayanythingbutIwouldliketotellyou
thattheamountoftimeandsomepeoplemightsaytrouble
hasbeeninrealityapleasurebecausetherehasbeensuch
agenuineresponsefromwelloverahundredpersonsI
personallyhavebeenastudentofProfessorHermsanda
goodmanyothershavehadthesameprivilegeAsfaras
IamconcernedProfessorHermsistomosquitocontroland
tothefieldofpublichealtharealleaderIknowIreflect
DrHalversonsattitudeinaletterwhichwereceivedfrom

himinwhichhecallsattentiontotheStateDepartmentof
PublicHealthbulletinonmosquitoestowhichProfessor
Hermscontributedandwhichhasbeenextremelywell
thoughtofSoIammerelyconfirmingthefeelingthat
everyoneofushasforProfessorHermsIrepeatithas
beenapleasureandIwanttothankeveryoneofyouwho
sogenerouslyresponded

MrRaleyWestartedalittlelatethismorningIfyou
willIwouldappreciateyourmakingeveryefforttohave
yourlunchandreturntothehallpromptlyWewillnow
adjournforlunch

AFTERNOONSESSION

MrRaleyWearepreparedforaveryinstructiveand
enjoyableafternoonbutbeforeweenterintothepapersof
theafternoonthereareoneortwoannouncementsthatwe

wouldliketohavemadeMrsThurmandoyouhavean
announcementthatyouwishtomake

MrsThurmanTomorrownoonistheorganizational
meetingoftheStateChapteroftheAmericanSocietyof
ProfessionalBiologistsDuringthismeetingtheobjectives
oftheSocietywillbegivenbyMrRoyFritzandatthe
sametimeadiscussionwillbehadastothepossibilitiesof
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organizingaCaliforniaChapterTheluncheonticketsare
onsalethisafternoonat155andifyouwillsometime
duringtheafternooncomebytheregistrationdeskwewill
havetheseticketsavailableforyouTheluncheonistobe
intheEmeraldRoomattheClaremontHotelwhichis
directlyacrossfromthemainmeetingroomThiswillnot
causeanyconflictintheschedulewebelievesowewill
beexpectingyoutomorrownoon

MrRaleyIshallaskMrDukePeterstopresideatthis
afternoonssession

MrHDPetersIpresumewearealittlelatesowith
thatthoughtinmindwewillcarryonwiththeprogram
ThenextspeakerisanoldfriendofmineIamgladto
presenthimWhenIwenttoFloridaoneofthefirstmen
ImettherewasSamMacreadySincethattimeSamhas
changedjobsatimeortwoThenextspeakerwillbeMr
SDMacreadyGeneralSanitaryInspectorUnitedFruit
CompanySanJoseCostaRicaHispaperwillbeon
ObservationsAfterThreeYearsUseofDDTResidual
SprayingofTropicalLaborCampsforAnophelesalbimanus
Control

MrSDMacreadyLadiesandgentlemenwithouttoo
muchpreamblewewillgetrighttobusiness

THREEYEARSOBSERVATIONSINTHEUSEOF
DDTRESIDUALSPRAYFORCONTROLOF

ANOPHELESALBIMANUSINTRPICAL

LABORCAMPS

BySAMUELDMACREADY
GeneralSanitaryInspectorUnitedFruitCo

Thisreportissupplementarytothoseofthetwopre
cedingyearsontheuseofDDTasaresidualsprayfor
controlofAAlbimanustheprincipalvectorofmalaria
inmostoftheareaswhereouroperationsareconducted

Forthebenefitofthosenotfamiliarwithpreviouscom
mentsitisadvisabletoreiteratethatinthepastthe
preparationandplantingofnewfarmshasusuallycreated
conditionsfavorableforincreasedmalariatransmission

Whentheforestareaisfirstclearedsunhinereachespre
viouslyshadedwatersurfacesandlargescaleAAlbimanus
productionoccursInadditionmanyoftheitinerantlabor
ersandtheirfamilieshavethemalariaparasiteintheir
bloodwhentheyarriveandatthebeginningtheymustof
necessityliveintemporaryquartersuntilpermanentbuild
ingsareerectedConsequentlyastudyofstatisticsfrom
1941to1945inthosedivisionswherenewfarmswere
plantedshowsadefinitepatternofrisingmalariaincidence
interpretedintermsofemployeeshospitalizedwhichis
almostparalleltocorrespondingrisesinemployeepopula
tions

DDTresidualsprayingoflaborquarterswasfirstbegun
earlyin1946anditwillbeseenbyreferencetothegraphs
inthethreedivisionsofGolfitoPuntoArmuellesand
Queposwhereconditionsasoutlinedexistedthatthecurves
representingmalariacaseratesreducedsufficientlyineach
instancetocrosstherisingpopulationcurvesThusthe
patternwasreversedforthefirsttimeduringthisfiveyear
periodSpecificallytheGolfitocaseratereduced35the
firstyearwithanestimated42 increaseinemployee



populationQueposshowedareductionof49with18
populationincreaseandPuntoArmuelles63witha
populationincreaseofapproximately29

ForthethreeyearperiodendinginDecember1948the
overallreductioninemployeeshospitalizedformalariaand
itissignificanttonotethatthecomputationsareallona
basisofbothprimaryandsecondarydiagnosisis756in
theGolfitoDivisionwith61greateremployeepopula
tionQuepos73with56populationincreaseand
PuntoArmuelles81withapopulationincreaseof64
Duringtheperiodbeingconsideredtherewasconsiderable
newfarmactivityinthesethreedivisionswhichcreatedin
varieddegreesconditionssuchashavebeendescribedinthe
secondparagraphComparableresultshaveneverbeen
accomplishedundersimilarcircumstancespriortoadoption
oftheDDTresidualprogram

AdifferentaspectisrepresentedbytheLimonandAl
miranteDivisionsDuring1944and1945bothofthese
divisionshadbecomemoreorlessstabilizedandasatisfac
torydegreeofcontrolobtainedbytheusualmethodsthen
employedActuallytheapplicationofDDTresidualin
1946effectedlittleornochangeinthesetwoplacesHow
everattheendof1948theemployeecaserateinLimon
showsareductionof62 forthepasttwoyearsandthat
ofAlmiranteanadditional40duringthepastyeartoa
lowof19casesper1000Withratesof303733and19
fortheyears194519461947and1948respectivelythis
divisionhasthedistinctionofhavingthelowestincidence
ofthefivedivisionsbeingconsideredIn1943theratewas
291

Basedonthethesisthatmalariariddenindividualsusu

allyarelessresistanttootherinfectionthanhealthypersons
itfollowsthatcontrolofmalariainanygivenareashould
reflectacorrespondinglylowerincidenceofothercommuni
cablediseasesInthisconnectionagraphissubmittedshow
inghospitaladmissionratesper1000intheGolfitoDivis
ionforallcommunicablediseasesincludingandexcluding
malariafortheyears1941to1948inclusivewhichisself
explanatory

Itwasbroughtoutinlastyearsreportthatdieseloilwas
beingusedasthevehicleforDDTratherthankerosene
whichwasemployedatthebeginningItisabettersolvent
ischeaperandifcareisusedtoseethattheoilandequip
mentarecleandisfigurationofwallsurfacesisnotaprob
lemKeroseneisusedonlyforselectedbuildings5
mixturesofDDTandtheseoilsareusedexclusivelyap
pliedtocampwallstoanaverageheightoftenfeetata
rateof1gallonper1000squarefeetoradosageofap
proximately190milligramsthesquarefootApplication
isbymeansofsmallcylindricalhandoperatedpressure
sprayersequippedwithArmytypeflatspraynozzleswhich
providesimpledependableandeconomicalserviceand
minimizethedelaystobeexpectedwhencomplicatedme
chanicalequipmentandunskilledlaborersarecombinedin
isolatedlocationsTwotreatmentsperyearhaveproven
entirelysatisfactorynotnecessarilyatexactsixmonthinter
valsbutspacedinsofaraspossiblejustaheadoftheknown
periodsofheaviestproductionWiththeexceptionofsome
localizedbreedingplacesallantilarvalprocedureshave
beenstoppedasithasbeenshownthattheresidualmethod
ifproperlyconductedandmaintainedwillprovidesatisfac
torycontrolinthevastmajorityofcasesFurtherincoin
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pliancewiththegeneralrequesttoconservedieselfuelas
muchaspossibleanappreciablesavingisthuseffected

In1946thethoughtwasexpressedthatamorecompre
hensivekillofadultswasaccomplishedwithDDTasa
residualsprayinopencampbuildingsthaninthosethat
werescreenedObservationsoverthethreeyearperiodstill
indicatethatthisissoandtheonlypossibleexplanation
continuestobethatinsuchopenquartersthereisnothing
topreventimmediatemasscontactwiththetreatedsurfaces
whenflightsoccurNolivemosquitoeshavebeenfoundin
eitherunscreenedroomsoropenmanacashackssincethe
firstDDTwasappliedin1946Anothersignificantfactis
thatveryfewcampoccupantsareusingmosquitobars

Ithasbeenwellestablishedbymeansofearlymorning
roominspectionsandmuletrapstudiesthatquickextensive
adultkillsareaccomplishedWhenconditionsarefavor
ableflightsoccurandheavyadultpopulationscanbedem
onstratedTheevidencehoweveristhatflightpopulations
arequicklydiminishedtoharmlessproportionsWithsome
fewlapsesdailymuletrapcollectionshavebeenmadeat
PuntarenasFarmintheGolfitoDivisionsinceApril1947
Thesedatawhicharesubmittedherewithillustratethe
pointinquestionThehighestpeakofadultdensityoc
curredinJanuarybutdeclinedsharplytonegligiblepro
portionsalmostimmediately

Theoreticallythisrepeatedmasskillingofadultfemales
overaperiodshouldhavealimitingeffectuponfuture
productionbuttrapcollectionstudieswillhavetobecon
tinuedmuchlongerbeforesufficientdataareavailableto
warrantdefiniteconclusionsinthisrespectTodatethere
isnothingtoindicatethatflightsarenumericallysmaller
thanbefore

Duringthepastseveralmonthsithasbeenshownby
variousinvestigatorsthathousefliesandsomemosquitoes
arecapableofacquiringsomeresistancetoDDTInthis
programtherehasbeennothinguptodatetoindicate
thatAalbimanusaredevelopingsuchresistancealthough
thereissomeevidencethathousefliesareToanticipate
thisposibilitybecomingarealitystandbysuppliesofother
residualinsecticidesarebeingmadeavailableandwillbe
alternatedwithDDTasnecessary

Duringthepastyearsoperationsanapproximationof
laborandmaterialcostshavebeenmadeforthevarious

projectsforpurposesofstudyandcomparisonThesecom
putationsweremadeonabasisofonecompletecyclein
eachdivisionchosenatrandomduringtheyearandareas
follows

Division

Golfito

Quepos
Limon

Almirante

PuntoArmuelles

EstimatedCost

PerEmployee
15

28

42
40
18

EstimatedCost

Per1000sqft
38
43
47
66
64

Thesefiguresindicateanaveragelaborandmaterialcost
of28peremployeepercycleor56peremployeeperyear
Thisisdoublysignificantwhenitisconsideredthatthe
projectisprovidingadegreeofcontrolfarsuperiortoany
thingpreviouslyobtained

MrPetersThankyouMrMacreadyThenextpaper
ontheprogramwastohavebeengivenbyMrPedro
GalindoUnfortunatelyanoutbreakofjungleyellowfever



inPanamahasmadeitimpossibleforhimtoattendOn
theotherhandwearemostfortunatethatDrESHorgan
whohasbeenrecentlyinAfricaisnowattheHooper
FoundationinSanFranciscoandhewillpresentapaperon
thevectorsofyellowfeverintheSudan

THEPROBLEMOFINSECTVECTORSOFYELLOW
FEVERINTHEANGLOEGYPTIANSUDAN

ByESHORGANMD
StackMedicalResearchLaboratoriesKhartoumSudan

Asiswellknownuntilabout28yearsagoitwasuniver
sallybelievedthatthedistributionofyellowfeverinAfrica
wasconfinedtoanarrowstripoftheWestCoastterritory
TheimmunitysurveyofAfricainitiatedin1936bySawyer
andWhitmanquicklyproducedtheunexpectedresultthat
manyoftheinhabitantswereimmunetothediseasein a

broadbandofcountryextendingrightacrossthecontinent
asfareastastheRiverNileFurtherworkbroughttolight
theinterestingfindingthatintheareaoftheAnglo
EgyptianSudanknownastheNubaMountainssome400
milessouthofKhartoumahighproportionofthenatives

insomevillagesover80 showedantibodiestothe

yellowfevervirusasjudgedbythemouseprotectiontest
Atthattimethisfindingwasveryhardtocorrelatewiththe
completelynegativeevidenceofanyclinicalcasesofthe
diseaseNoepidemichadeverbeenreportedamongthe
nativepopulationandnocasehadoccurredamongthose
Europeanssuchasgovernmentofficialsandmissionaries
whohadbeenresident someformanyyears inthe

areaTotheseareastheconvenienttermsilentareaswas
givenandsuchwasthesituationuntil1940InSeptember
ofthatyearcasesofanobscureepidemicwerereportedin
someofthehillvillagesandaresearchteamwasimmedi
atelydispatchedfromKhartoumInspiteofdelaysowing
totheunfortunatecircumstancesthatthreeoftheBritish
andthreeSudanesewentdownwiththedisease fortu
natelyallrecovered itsoonbecameevidentthattheepi
demicwasclinicalyyellowfeverthatithadbeenincreasing
for2or3monthsbutthatearliercaseshadnotbeenre
portedastheareaiswellnighimpassableintherains
SectionsofliversfromfatalcasessenttoKhartoumfor

histologicalexaminationshowedthetypicallesionsofyel
lowfeverandtheviruswasisolatedfrompatientsbyDrs
MahaffyandSmithburnoftheYellowFeverResearchIn
stituteEntebbeUgandaTheepidemichasbeenfullyre
portedanddiscussedbyKirk1941

BeforediscussingtheinsectfaunaIwishtosayafew
wordsonthegeographyphysiographyandmeteorologyof
theNubaMountainsareawhichissituatedbetweenparal
lelsof10and12Nandlongitude29and31EThis
isanareaofabout30000squaremilesrisingsome3000
feetabovetheleveloftheAfricanplainwhichisitselfhere
some2000feetabovesealevelItisacountryofbroken
hillsinsomeplacesrisingupasmountainmassifswhichare
riddledwithcavesandtortuousintersticesamongcolossal
bouldersandtumbledstonesAsintheNorthernSudan
generallyrainfallistheimportantfactorinthelifeofthis
areaTherainsbegininMayendingaboutOctoberand
thetotalvariesfrom650to99mmsindifferentyears
Duringthisperiodthecountryfrombeinganaridbrown
driedupareabecomesaveritablegardenwithmountain
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brooksandtorrentstearingdownincascadestotheplain
andthedriedwatercourses wadis becomingconsider
ablestreamsPlantlifedevolopswithamazingrapidity
andin2or3weeksfromtheonsetoftherainsthecountry
iscarpetedwithvegetationandcoveredwithwildflowers
Rockholesandtreeholesarefilledwithwaterandbreed
innumerablemosquitoes

WiththecessationoftherainsinOctoberthecountry
driesrapidlyandbyNovemberthedrydearweatherhas
setinThewatercoursesandpoolsquicklydryupthe
relativehumiditydropsfromabout80to20percentand
remainsatthislowtillthefollowingMayThemeteorolog
icalreadingsshowonlyaslightvariationinthetempera
turestheaveragemaximaandminimaintherainymonths
being96and73Frespectivelyandindrywintermonths
97and68F

WildFauna Mammals

TheseincludeafewherdsofbaboonsPapioanubis
andredhussarmonkeysErythrocebuspataswhilegrivet
monkeysCercopithecusaethiopscentralisaremorewide
lydistributedHyraxiscommoninthehillsalsobush
babiesGalagosenegalensissenegalensiswhileafew
oribiandgazellearetobefound Prunershedgehog
Atelerixalbiventoisiscommononlyintherainsand
thereareseveralspeciesofsmallrodentsshrewsandbats
Theonlyanimalsinthislistwhichareatalllikelytobe
concernedintheepidemiologyofyellowfeverarethemon
keyshedgehogsandpossiblythebushbabiesUptodate
wehavenoevidencethatanyoftheseareincriminated
InsectFauna

TheNubaMountainsisamostinterestingecological
islandformanyspeciesnotfoundinthesurroundingareas
andwhosecommonhauntsmaybeseparatedseveralhun
dredmilesegGlossinamorsitansandAnophelesmac
mahoni

AsregardsthemosquitoesthegenusAedesforms90
percentofthetotalmosquitoesthechiefbreedingplaces
beingtheinnumerablesmallrockpoolsintheholessome
ofwhichareartificiallymadeintherocksbygrindingdown
sesameseedsforoilandjudgingfromthedepthofsome
representingtheworkofmanygenerationsOtherfavorite
sitesareholesinvarioustreesespeciallythebaobabAdan
soniadigitataLandtoalessextentintheaxilsofthe
bowstringhempSanseviriaSpandthebananasasthese
plantsareuncommonThemostprolificsourceofAedes
aegyptiisthegreatporousearthenwarejarszeers used

inthehilltopvillagesforstoringwaterallofwhichhasto
bedraggedupfromtheplainbythewomen

SpeciesofMosquitoes Lewis1943hasdiscussed
theseinfullandthefollowingisashortsummarybased
onhispaperwithsomemorerecentdata

55speciesofCulicidaeareknownnearlyhalfasmany
asinthewholeSudanSwampbreedersasTaeniorhynchus
arerarewhereasthegenusAedeshasmanyspeciesOf
thesethecommonestareAvittatusBigotfurciferand
taylorimetallicusEdwluteocephalusNewstunilineatus
TheoAsthispaperisconcernedessentiallywithyellow
feverIamomittingtheothergeneraofmosquitoesThe
mostabundantlarvaeandtheirbreedingplacesarein
order

Avittatusover90percentofthetotalAedesfound
inrockpoolsandtreeholeswithveryfewindomestic
breedingplaces



Afurciferwithtayloriabout3percentfoundchiefly
intreeholesveryrareindomesticbreedingplaces

Aaegyptiabout4percentandasusualthemajorityof
larvaearefoundindomesticbreedingplacesButitis
interestingtonotethatasregardsthenumberofoccasions
onwhichlarvaewerefoundoutof47examinationsthey
werefound21timesindomesticbreedingplacesand21
timesfromtreeholesmanyofthelatterfarremovedfrom
humanhabitationsTheaedineindexofthisspeciesisalso
ofsomeinterestinoneareaof300housesitwasfoundin
25whileinmostvillagesoftheepidemiczoneofyellow
fevertheindexwasnilTheaverageindexforthewhole
oftheNubaMountainsisunder5Ontheotherhand
curiouslyenoughadjacenttotheareabutoutsidetheen
demiczoneasjudgedbythemouseprotectionteststhe
Aedicindexwasveryhighindeedinsomevollages100
percentInsomeofthewaterjarsinthesevillagesthere
aresuchenormousnumbersoflarvaesuchasIhavenever
seenelsewhere

ThemostvoraciousbitersofmanareAfurciferand
tayloriThesecomposedmorethanhalfaseriesofevening
catchesandnextcomesAvittatusAsimpsoniandA
metallicuswereseentobitebutareuncommon

Byfarthemostpuzzlingandunexpectedfeatureofthe
greatepidemicof1940 thelargestyetrecordedinthe
literature20000caseswasthecompletelackofcorre
lationbetweentheoccurrenceofcasesandthepresenceof
AaegyptiMahaffy1941beforehearrivedinthearea
andwithoutknowledgeofthelocalmosquitoesexpressed
theviewthatowingtotherapidspreadandexplosivena
tureoftheoutbreakAaegyptiwithitssmallrangeof
flightwasunlikelytobeanimportantvectorandashas
beennotedaboveasubsequentsurveyfullyboreouthis
views

Lewis 1943hascompiledausefultableofpotential
vectorsofyellowfeverintheareaHeestimatedtheir
relativeimportancefromastudyoftheirprevalenceand
theirhabitsThefollowingisasummary

Species

Avittatus

Afurcifer
Ataylori

Aluteocephalus

Ametallicus

Aaegypti

Asimpsoni
Taeniorhynchus

africanus

EstimatedRole

veryimportant

important

ofsomeimportance
onornearhills

importantinavery
fewvillages

veryuncommon

ofnoimportance

NotesonAdults

abundantonor
nearhills

commononor

nearhills

commononor

nearhills

commonnear

breedingplaces

veryuncommon

DirectproofofthevectorsOwingtotheexplosive
natureoftheepidemicanditssuddenendingitwasnot
possibletoinoculatemonkeysforisolationofthevirus

IntheselistsAfurciferandtayloriarebracketedto
getherasaccordingtoLewisitisdoubtfulifthelarvaecan
bedifferentiatedandthecriterionusedbyEdwards1941
vizthedegreeofspecklingoftheabdominaltergites
provedfartoovariableintheSudanspecimenstobeof
diagnosticvalue
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IndirectevidenceofthevectorsThiswasbasedonthe
capabilityofthevariousspeciestotransmityellowfever
tomonkeysbybitingSomeoftheabovespecieshad
alreadybeenshownbylaboratoryteststobecapableof
actingasefficientvectorsnamely

Aluteocephalus
Asimpsoni
Avittatus

Taeniorhynchusafricanus

Newst Bauer1928
Theo Philip1929
Bigot Philip1929
Theo Philip1930

Asthecapabilityofsomeoftheotherswasuncertain
eggsandlarvaeofAfurcifertaylorimetallicusandthe
paleformofAaegyptiqueenslandensiswerebrought
byairtotheYellowFeverResearchInstituteEntebbeand
adultsbredoutTheexperimentalworkcarriedoutby
LewisHughesandMahaffy1942showedthatthethree
specieswerereadilycapableoftransmittingtheinfectionto
monkeysMmulattabybitingAaegyptivarqueens
landensiswasincludedforalthoughnotfoundintheNuba
MountainsithasalimiteddistributionalongtheRedSea
littoralandowingtothevolumeofshippingbetweenthe
SudanschiefportPortSudanandyellowfeverfreecoun
triesasSaudiAribiaandIndiaitwasimportanttoknow
somethingofitspotentialitiesasanefficientvector
CauseofEpidemic

SinceOctober1940notasinglecaseofyellowfeverhas
beenreportedfromtheareaalthoughasmallimmunity
surveycarriedoutin1945hasshownanincreaseofim
munesofchildreninsomeareasadjacenttotheepidemic
zoneWearefranklyunabletosaywhytheepidemicbroke
outwhenandwhereitdidorwhyitassumedsuchpropor
tionsThereishoweveronesuggestivehintintherainfally
of1940ThetotalinTalodithechieftowninthearea
wasonly664mmscomparedtotheaverageof818mms
fortheyears19151941ButtherainfallforMaythefirst
monthinwhichrainalwaysfallswas160mmsthesecond
highestfor20yearsandnearlytwicetheaverageof81
mmsandthereissomereasontothinkthattheepidemic
mayhaveoriginatedinthismonthItisalsoinMaythat
variationsintherainfallhaveagreatereffectonthebreed
ingofAvittatusthanatanyothertime Inlatermonths

althoughlowrainfalltendstoallowrockpoolstodryup
heavyrainsbykeepingthemfullprobablyfavorthede
velopmentofthedragonflynymphswhicheatthelarvae
ofAvittatusLewis1943

MOSQUITOCONTROL
Controlbythestandardantiaedesmeasuresofurban

areasisobviouslyquiteimpracticableinthelargescattered
NubaMountainsareawithmanyalmostinaccessibleplaces
ControlofAaegyptiinandnearthetownsiscomparative
lyeasyandhasbeensuccessfulSuchcontrolisimportant
fortheadjacentareasandthetraderoutesbutIamvery
skepticalastothevalueofsuchmeasureswithinthezone
InthecaseofAvittatuscontrolofrockpoolsbyfilling
themupwithsandispossiblenearsomevillagesofthe
plainbutwouldbequiteimpossibleinthecaseofthemany
hundredsofhilltopvillages3000feetormoreabovethe
plainandaccessibleonlybyprecipitousanddifficultpaths
Fillingupthetreeholesnearthevillagesoftheplainis
theoreticallypossiblebutinpracticewouldencounter
gravedifficultiesastheinhabitantsdependonmanyof
thesetreecisternsformuchoftheirwatersupplyduring



thedryweatherButsocioculturalchangesalreadyona
considerablescalemaybeofsomeimportanceinthefuture
InrecentyearsmanyNubashavelefttheirhillvillagesto
settleontheplainandtocultivatecropsascottonand
milletIfthistrendcontinuesmoreoftheinhabitantswill
belivingfarfromtheprincipalhauntsofAvittatusand
thedearingofthelandanddiggingofwellsmayreduce
someofthetreebreedingspecies

ControlofAaegyptiintheSudan
Idonotwishanyofmyauditorstogoawaywiththe

impressionthatweintheSudanregardAaegyptiasof
minorimportanceThepresentcommunicationischiefly
concernedwiththeroleplayedbyvectorsotherthanA
aegyptiinamajorepidemicofyellowfeverandthepeculiar
difficultiesoftheircontrolNoonecanhavetheslightest
doubtofthesupremepositionwhichAaegyptiholdsin
thepantheonofyellowfevervectorsandmuchattentionis
paidtoitscontrolbythePublicHealthServiceinthe
SudanTheSudanisinasomewhatcuriouspositionfor
whilethenorthernprovincesareoutsidetheinternational
boundaryofendemicyellowfeverinAfricavizparallel
15Nthesouthernprovinces roughlyspeakingtwo
thirdsofthecountry areintheendemiczoneInthe

nonendemiczoneissituatedthecapitalKhartoumwithits
networkoftranscontinentalairlinesandhencetheSudan
Governmentisunderspecialobligationstoneighboring
countriesasEgyptaslaiddownbytheInternationalSani
taryConventionforAerialNavigation1933amendedin
1944Controlmeasuresarespecifiedinarticles3847and
49Article38dealswithprovisionsconcerningtheendemic
zonetheprincipalfeaturesbeingthataerodromesbesitu
atedwherewatersuppliesandhumandwellingquarterscan
bemademosquitoproofandthatallgroundstaffbein
oculatedagainstyellowfeverTheseconditionsapplyto
allaerodromessouthofKhartoumthemostimportant
beingMakakalandJubaontheWhiteNilethelatternear
theUgandafrontierArticle47referstoterritorieso
regionsinwhichalthoughthediseasedoesnotexistthere
maybeconditionswhichpermitofitsdevelopment in

otherwordsthepresenceofAaegyptieginEgyptBy
arrangementbetweenthegovernmentsofEgyptandthe
Sudanmeasureswhichincludethedisinsectizationofair

craftandtheisolationforsixdaysoftravelersnotcarrying
validinoculationcertificationarecarriedoutinthefirstair
portsoutsidetheendemiczoneieinKhartoumPot
SudanandWadiHalfaDisinsectizationofaircraftisby
theusualaerosolbombsandtheefficiencyofthemetho1
isdemonstratedbythefactthatsincetheinceptionofthese
measuresnoAedeshaveyetbeenfoundinanyplanesbythe
EgyptianQuarantineauthoritieswhoinspectallaircraftat
thefirstportoflandinginEgypt

Withregardtoseaportsmeasuresaredetailedbythe
InternationalSanitaryConvention1926amendedin
1941TheSudanhasonlytwoseaportsontheRedSea
PortSudanandSuakin butinrelationtocontrolof

yellowfeverbothareofespecialimportancePortSudan
notonlyhasalargevolumeofsteamshippingwithSaudi
ArabiaPersianGulfportsEastAfricaandIndiabutis
alsoaportofcallforthehundredsofsmalllocalsailing
craftoftheArabsknownassambukswhichplyupand
downtheRedSeaandEastAfricanportsInthepastthe
watertanksontheselittlecrafthavebeenfertilebreedinq
placesforAaegyptibutnowthestrictestregulationsare
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enforcedthatallmusthavespecialcoveredmetaltanksas
laiddownbytheSudanQuarantineauthoritiesThesecraft
arenotallowedtoenterthemainportbuthavetoberth
inasmallharborsomethreemilestothenorthSuakinis
asmallandforthemostoftheyearadeadportsome40
milessouthofPortSudanbutduringthepilgrimseasonit
assumesparticularimportanceinyellowfevercontrolMany
thousandsofMuslimsfromallpartsofAfricapassthrough
theSudanmakingtheannualpilgrimagetoMeccaandall
thesemustpassthroughSuakinwherethemeasuresof
controlareinstitutedaslaiddownintheInternationalSani
taryConventionof19261940Specialattentionispaid
totheseportsandtheadjacentlittoralforinthepastboth
Aaegyptianditspaleformvarqueenslandensiswere
foundItisonlybyconstantvigilancethattheseRedSea
portscanbekeptclearofAaegyptiandagoodexample
ofthecontrarywastheItalianportofMassowainEritrea
justafteritscapturebytheBritishIndianforcesin1941
ThiswasliterallyaswarmingmassofAaegyptilarvae
beingfoundin100percentofhousesexaminedaswellas
inthewatercisternsintheringoffortswhichsurrounded
thetownsomemilestothewestDenguewasrifebut
fortunatelynocasesofyellowfeverwereintroduced

Finallyawordonmosquitocontrol speciallytrained
localantiaedesunitsunderthecontroloftheseniormedi
calentomologistareinalltheimportanttownsandadjoin
ingareasandtravelingaboutisamobileunitwhichchecks
andreportsontheworkofthelocalunitsAntimosquito
measuresarethedirectresponsibilityofthelocalMedical
OfficersofHealthassistedbyBritishandSudanesePublic
HealthOfficersThevalueofthesemeasurescanbeas
sessedbythefactthattheaedicindexofKhartoumand
otherimportanttownsontheBlueandWhiteandmain
Nileshasbeenzeroformanyyearsandforseveralyears
hasbeenzerointheRedSeaports
SUMMARY

1Abriefaccounthasbeengivenofamajorepidemic
ofyellowfeverinthesouthwesternSudaninwhichthe
partplayedbytheclassicalvectorAaegyptiwasinall
probabilitynegligible
2Therewerealmostcertainlyseveralvectorsbut

strongcircumstantialevidenceindicatedthemostimpor
tantwereAvittatusandAfurciferwithtayloriThese
wereessentiallyruralandnotdomesticmosquitoesanda
briefsummeryoftheirecologyanddifficultiesoftheir
controlisgiven
3Owingtotheimportantgeographicalpositionofthe

Sudanpartlywithinandpartlyoutsidetheendemicyellow
feverzoneofAfricathecontrolofAaegyptiisofespec
ialinternationalimportanceThecontrolmeasuresforair
portsandseaportsarebrieflydiscussed
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MrPetersThankyouverymuchDrHorganThenext
paperistobepresentedbyDrLuisVargasoftheInstitute
ofHealthandTropicalDiseasesinMexicoCity

NoteThispaperistobepublishedinMosquitoNews
andisnotreproducedhereItisasystematicpaperen
titledTheSubgeneraofAedesDownsiomyiaNTubgen
DipteraCulicidaeItwasillustratedwithslides

MrPetersThankyouDrVargasThenextpaperis
byMajorLaCasseonmosquitocontrolproblemsinJapan
MajorLaCassewasunabletoleaveKyotoandsowehave
askedDrReevestopresenthispaperforhim

DrReevesMajorLaCassepresentsaproblemofmag
nitudeandcomplexityandindicatesthedifficultiesinherent
inattemptstocontrolmosquitoesonaverylargescale
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MOSQUITOCONTROLPROBLEMSINJAPAN

ByWALTERJLACASSEMajorMSCUSArmy

OfficeoftheSurgeonHeadquartersFirstCorps
APO301coPostmasterSanFranciscoCalifornia

Attheoutsetitisemphasizedthatthecontentsofthe
presentpaperrepresentthepersonalopinionsofthewriter
andshouldnotbeconstruedasanexpressionofofficial
policywithregardtothemosquitocontrolprograminaug
uratedinJapanunderAlliedoccupation

Thelimitationsimposedbyapresentationsubmittedin
writingarewellunderstoodbytheaudienceandshouldbe
takenintoaccountasthispaperisreadatthemeetingof
theAmericanMosquitoControlAssociationAmongthe
numerousdifficultiesencounteredinatopiccoveredinthis
manneraretheinabilityofthespeakertographicallypor
trayandexplainfieldsurveydataandthelackofopportunity
forclarificationofquestionswhichmayariseContents
havethereforebeenlimitedtonarrativeformandanat
tempthasbeenmadetodevelopthevariousphasesofthe
problemsdiscussedasfullyaslimitedtimeallows

Theaspectsoftheproblemofcontroltobecoveredin
theperiodallottedincludeasummaryofmosquitoborne
diseasesinJapanandtheirincidencedistributionandrel
ativeimportanceThespeciesofmosquitoespresenttheir
breedinghabitsandtheirprobablerelationshiptodisease
transmissionwillalsobedealtwithbrieflyThecontrol
programpriortotheoccupationandthepresentprogram
willbeelaborateduponandfinallyconclusionsandinter
pretationswillbesetforth

ThediseasesofmanknowntooccurinJapanwhichare
mosquitoborneincludemalariafilariasisdenguefever
andJapaneseBencephalitisEachofthesediseaseswillbe
consideredseparatelyinthediscussionwhichfollows

MalariawasnotareportablediseaseinJapanpriorto
Alliedoccupationandtheinformationavailableoninci
denceanddistributiondoesnotpermitaccurateevaluation
oftheproblemoveraperiodofyearsStatisticscompiled
bythePublicHealthandWelfareSectionSCAPshow
approximately11000casesofmalariaamongJapanesein
1947and4752casesupto1Decemberintheyear1948
Casesarereportedfromallprefecturesofthecountryduring
bothyearsforwhichcompleterecordsaeavailable Ap
proximatelyonehalfofthecasesreportedduring1948oc
curredinShigaprefectureinsouthcentralHonshuandthe

remainingcasesreportedshowedaratherevendistribution
throughoutthefourprincipalislandsTheuniformcase
distributionexhibitedstronglysuggeststhatexceptingfor
Shigaprefectureaconsiderablenumberofmalariapatients
areprobablyamongrepatriatesandreturnedJapanesesol
dierswhocontractedthediseaseelsewhereThelatter

observationisgivenfurthersupportbythefactthatthe
totalnumberofcasesreportedin1947whenrepatriation
wascontinuingatahighlevelwasmorethandoublethe
numberreportedin1948Allinformationathandsupports
thecontentionthatmalariadoesnotconstituteasignificant
publichealthprobleminthiscountry

WehavenofilariasissurveysconductedamongJapanese
todatebyAlliedmedicaldepartmentpersonnelwhichare
ofanyrealsignificanceInthreeseparateareasonsouth
centralHonshuMalariaSurveyDetachmentsmadeatotal
ofapproximately1000thicksmearsonadultpersonsand
inthisseriesonlyonepositivewasfoundwhichoninves
tigationprovedtobeinaChinesewhohadresidedmostof
hislifeinsouthernMalaya

ThelatestextensivesurveysperformedbyJapanesework
ersweremadein1926amongsoldiersoftheJapanesearmy
Endemicityforfilariasisinthelatterstudiesvariedfrom
0to2inprefecturesinthesouthernhalfofHonshu
whileonthesouthernmostislandofKyushuinfectionrates
variedfrom5 to2intheprefecturesinwhichsurveys
weremadeHighestratesrecordedwerealongthewestern
andsoutherncoastsofKyushuMoreuptodatesurveys
carriedoutundercarefullycontrolledconditionsarein
orderatpresentandanewappraisaloftheproblemwould
betheonlybasisuponwhichtoproperlyevaluatethe
relativethreatwhichthediseaseimposesfromapublic
healthpointofview

AccordingtoJapaneseinformantsdenguefeverwas
unknowninJapanpriorto1942Thereisnoevidenceto
backthisclaimotherthanarecordtothiseffectcontained

inanunpublishedpapermadeavailabletothewriterbya
memberoftheteachingstaffatKyotoUniversityData
enumeratedherewereobtainedfromthelattersourceIn

1942anepidemicofapproximately13000casesofdengue
feveroccurredinNagasakiKyushuandin1943over
10000caseswererecordedintheKobeOsakaKyotoarea
insouthcentralHonshuIn1944and1945appreciably
fewercaseswereseenandthesewerealsolimitedlargelyto
theepidemicareaof1943Nocaseshavebeenrecordedin
Japansince1945Dengueoutbreaksfrom1942through
1945wereofaboutsevenweeksdurationbeginninginlate
JulyandterminatingshortlyaftermidSeptemberThe
benignnatureofthisdiseaseandthepresentlackofevi
denceofitsactualestablishmentontheseislandsserveto

relegateittoaverysecondarypositionintheoverall
mosquitobornediseaseproblem

Fromthestandpointofcaseincidenceseverityandgeo
graphicaldistributionJapaneseBencephalitisisthemost
importantmosquitobornediseaseinJapanOutbreaks
whichwereprobablyofthisdiseasedatebackto1871but
thefirstlargeepidemicofwhichthereisarecordoccurred
in1924Over6000caseswererecordedinthatyear
anotherepidemicofsomewhatlessermagnitureinvolving
over5000casesoccurredin1935followedbythelargest
outbreakonrecordin1948withover8000casesofthe
diseaseInyearsbetweentheseepidemicsanywherefrom
fewornocasestoasmanyas2800caseswererecorded



withsomealmosteveryseasonApproximately33000cases
areonrecordfrom1924through1948Inthe1948out
breaktherewere2455deathsinthe8023casesgivinga
mortalityrateofapproximately30 whilemortalityrates
inpreviousepidemicsrangedashighas60 Allfigures
arequotedpersewithouttakingintoaccountthosewhich
mayhavebeenmisdiagnosedandconfusedwithdiseases
suchastuberculousmeningitisapoplexyheatstrokeand
othersinwhichtheclinicalpicturemayresemblethatof
JapaneseBencephalitis

Inthe1948outbreaktherewere22casesofthedisease
amongAlliedoccupationpersonnelwiththreedeathsNo
analysisofcasehistoriesofthesepersonshasbeenseenby
thewriterandanyknowledgegainedparticularlywith
regardtotheoccurrenceofthediseaseinimmunizedper
sonscannotthereforebepresentedhere

Thediseaseappearswithmostregularityfromyearto
yearinthesouthcentralportionofHonshuintheInland
Seaareaandwhileitoccursparticularlyinepidemicyears
inallislandsofthearchipelagoitisveryrarelyseeninthe
northernmostislandofHokkaidoSerologicallyitcanbe
shownthatalargeproportionoftheindigenouspopulation
hashadexperiencewiththevirusItisestimatedthatthe
ratioofclinicallyrecognizablecasestoinapparentinfec
tionsissomewherebetween1300and11000Thuswe
haveadiseasewhichispracticallyJapanwideinincidence
afactwhichisveryimportantinconsideringmosquito
controlasameansofprotectingthepopulation

Considerationwillnextbegiventothemosquitoprob
lemasawholewithparticularreferencetothosespecies
ofimportanceaspestsandoraspotentialvectorsofdisease
Thereareapproximately40speciesofmosquitoesknown
inJapanandofthisnumbernotmorethan8areofany
importancefromthestandpointoftheirfeedinghabits
Amongthosewhichfeedonmanreadilytherearethree
speciesofCulexnamelyCulexpipiensMiensCulextri
taeniorhynchusCulexbitaeniorhynchusthreespeciesof
AedesnamelyAedesalbopictusAedesflavopictusand
Aedesvexansnipponiallofthelatterbeingimportant
daybitingmosquitoesAnopheleshyrcanussinensisisthe
onlyAnophelesofimportancethefourotherAnopheles
knowninJapanbeingratherrarespeciesIncertainsec
tionsofthecountryarepresentativeofthegenusMansonia
occursandinthelocalitieswhereitisestablisheditisa
viciousbiter

Japaneseworkersclaimtohaveisolatedthevirusof
JapaneseBencephalitisfromCulextritaeniorhynchusin
natureandtheevidenceathandpointstothisspeciesas
theprincipalvectorofthediseaseCulexpipienspallens
acloselyrelatedspeciesisclaimedonthebasisofstudies
carriedoutbyJapanesetocarrythevirusinnatureandits
habitsandseasonalincidencestronglyincriminateitasa
possiblevectorTheonlyanophelineimplicatedinmalaria
transmissionisthespeciesAnopheleshyrcanussinensis
mentionedaboveAedesalbopictusisthemostlikelyvector
ofdenguefeverandfilariasismaybetransmittedbyany
ofthemosquitoeswhichfeedonhumanssincetheentire
grouphasbeenprovenexperimentallycapableoftransmis
sion

Thecompositelistofbreedingsourcesofmosquitoes
whichfeedonmanreadilyinJapanisamostimpressive
oneandemphasizestheextremelydifficultproblemof
controlForthemostpartimportantspeciesliveinclose
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proximitytohumanhabitationandpracticesassociatedwith
agriculturalpursuitscreatealargeproportionofmosquito
breedinghabitatsAnunderstandingofthebasicproblem
entailsaknowledgeoflocalagriculturalpracticesAsa
undoubtedlywellknowntoallofyouriceconstitutesthe
principalagriculturalcropofthecountryThepaddiesare
floodedinJuneandremainunderwaterthroughouttheim
portantmosquitobreedingseasonInadditiontothepad
diesproperricegrowingdistrictsareheavilyinterlaced
withasystemofdrainageandirrigationditchescontaining
stagnantorslowlymovingwaterNightsoilconstitutesa
largeproportionofthefertilizeremployedingrowingcrops
andthetanksutilizedforstoringitdotthelandscapewher
evercropsaregrownIntheapplicationofnightsoilas
fertilizerquantitiesofwaterareusedasadiluentandirri
gationtanksoftenserveasreservoirsforwaterusedfor
thispurposeThuswehavealargeportionoftheland
underwaterandproductiveofsomemosquitoesthrough
thesummermonthsmosquitoproducingricepaddyditches
inabundanceandnightsoilstorageandgardenirrigation
tanksscatteredthroughoutservingtofurtheraugmentthe
mosquitopopulationTothesecanalsobeaddedother
groundwatersourcesintheformofpoorlyconstructed
roadsideditchesandguttersandoccasionallyextensiveun
reclaimedlowlandmarshareasTomentiononlyaportion
ofothertypebreedingsourceswecanaddtotheabove
innumerableartificialcontainerssuchasdrumsbowls
bucketscansurinalcrocksflowerpotsdecorativestone
vasesnativelatrinescisternswaterholdingrubblestill
remaininginbombedareasandthestumpsandpostsofcut
bambooThuswehaveaverydiverseextensivebreeding
problempresentinganextremelydifficultapproachfrom
acontrolstandpoint

Ourattentionisdirectednowfrommosquitoproducing
sourcestoseasonalvariationsinbreedingintensityandthe
relationshipofthevitalfactorsoftemperatureandrainfall
tomosquitopropagationDailyhightemperaturenormally
attains70degreesFaboutthebeginningofMayinall
areasofJapansouthofTokyoatornearsealevelThere
isagradualincreaseindailymeantemperaturesfromMay
tolateJuneatwhichdailyhighreadingsofbetween80
and85degreesFareattainedDailytemperaturesclimb
anothertendegreestoreadingsofbetween90and95de
greesFinearlyJulyandthislevelofmaximumheatis
sustainedthroughtheendofAugustJuneandSeptember
areusuallythewettestmonthsbutthereisnowetor
dryseasoninJapanaswecommonlyunderstandtheterm
Seasonallythefirstheavyimpetustoreproductionofmos
quitoesisgivenbythehighertemperaturesattainedinthe
latterpartofJunecoupledwithheavyprecipitationoccur
ringduringthatmonthThereisasteadyupwardclimbof
thedensitycurveofbitingspeciesthroughJulywitha
rathermarkedpeakattainedusuallybymidAugustPopu
lationdensitydecreaseisrathermarkedduringthelastpart
ofAugustandwiththeonsetofcoolerweatherinSeptem
berthedensitycurvelevelsoffquicklytopointsapproach
ingzeroWecandemarkthecontrolproblemasonere
quiringcloseattentioninthefieldfromaboutmidMay
throughmidSeptemberforgeographicallocationsextend
ingfromTokyoandsouthoverJapan

Thepointofdepartureformosquitocontrolprogramsis
generallythespecificdiseasespresentinanareawhichare
mosquitobornetheirrelativeendemicityorepidemicity



servinginlargemeasuretodeterminetheactualtimeand
moneyexpendedInsomepartsoftheworldthedegreeof
discomfortoccasionedbyheavymosquitobitingpopula
tionsoreconomicconsiderationsareprimemotivatorsin
theappropriationoffundsforabatementprojectsInJapan
anyoneoralloftheabovefactorsmayenterintothepicture
dependinguponthetimeofyearseasonalvariationsinthe
intensityofmosquitoactivitygeographicallocationorthe
presenceinsomeseasonsofmosquitobornediseasein
epidemicproportions

Anattemptwillnextbemadetoobtainanobjective
viewpointofthesizeandscopewhichamosquitocontrol
programwouldentailifsuchaprojectweretobesuccess
fullycarriedoutonanationwidebasisApproximately
thirtypercentofthelandinJapanisarableandthepopu
latedareascoincidecloselywithareaspotentiallyproductive
agriculturallySimilarlytherequisitecontrolareascoincide
closelywitharablelandsincetheremainderofthecountry
ismountainousandforthemostpartverysparselypopu
latedThetotallandareaofJapanexclusiveofHokkaido
is113000squaremilesTheapproximated30whichis
populatedwouldthenrepresentanareaof34000square
milesontheseislandswhichwouldrequirecoverageat
roughlytendayintervalsoveraperiodofatleastfour
monthseachseasonifabatementweretobeachievedsuc
cessfullyWecanwellraisethequestionatthispointasto
whetherornotabatementonanationwidebasisexclusive
ofthenorthernmostislandofHokkaidoisfeasibleatall
whenthetotalcostofsuchaprogramisconsideredPublic
healthispurchasableforapriceandthecostofthisphase
wouldprobablybeentirelyoutofproportiontothereturns
intermsofbetterhealthInordertostandonafirmbasis
thelongtermplansforexpendituresofpublicfundsfor
abatementprogramsinJapanmustbeonaneconomically
soundscaleandmustbecapableofsuccessfulacomplish
mentTheanswerconcerningthescopewhichtheprogram
adoptedforthefutureshouldcoverisprobablywithinthese
criteria

Ibelieveitmightbeworthwhileatthispointtoanalyze
brieflycertainfieldsurveydataobtainedoverseveralsea
sonssincethisinformationmayenableanevaluationofthe
relativesuccesswehavemetthusfarincontroloperations
Thebitingcollectionrecordssetforthbelowarebasedupon
observationsemployinghumansasbaitandutilizingflash
lightandchloroformtubesforcapturingadultmosquitoes
astheyalighttobiteBitingintensityrecordsweremade
atthreetofourdayintervalsfrom1900to2300hoursfrom
lateJulythroughtheendofthefirstweekinSeptember
in1946and1947Twolocationswereselectedforstudy
oneofwhichwasalargecityofoveramillioninhabitants
andtheotheratypicalricegrowingdistrictsincethese
areasaffordedanopportunityforcomparisonofpopulation
densitiesintypicalurbanandrurallocalitiesDuring1946
intheurbanareastudiedbitingintensitiesvariedfroman
averagehourlylowofsixperhourtoahighofthirtyfive
adultsperhourandthroughoutthemonthofAugustthe
averagebitingrateneverfellbelowtwentyinallhourperi
odsrecordedIntheruralareastudiedbitingratesvaried
fromanaveragelowof20perhourtoahighofoverone
hundredpersinglehourperiodduring1946Asafollow
upsimilarobservationsweremadeduringthesummerof
1947atpointsidenticaltothoseinwhichthecollections
weremadethepreviousyearWhilethebitingrateswere
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slightlylowerduringthesecondseasontheextentofreduc
tionnotedwasnotsufficienttobeofanysignificanceand
thevariationsliewhollywithinthelimitsofseasonal
variationswithoutreferencetodifferencesattributableto
control

DuringthemonthsofJulyandAugustin1938large
numbersofrestingadultfemaleswerecollectedinthevicin
ityofOkayamainsouthernHonshuandfrequentlya
singlestableyieldedseveralthousandmosquitoesStables
wereusuallysmallandseldomshelteredmorethanafew
animalsSimilarlylighttrapcollectionsmadeinthesame
areayieldedanywherefromfivehundredtoathousandor
moremosquitoesinasinglenightscatchTheentiretime
allottedtothistopiccouldeasilyhavebeentakenupwith
apresentationofconcreteevidencesuchasthatcitedabove
insupportofthecontentionthatwhateverthecontrolpro
grammayhavebeenasufficientmosquitopopulationwas
stillmaintainedtopresentaseriouspestproblemormos
quitobornediseaseproblemifmosquitobornediseaseshad
madetheirappearance

Thefactorswhatevertheymaybeunderlyingthelargest
outbreakofJapaneseBencephalitisinthehistoryofJapan
during1948wouldmakeinterestingreadingindeedWhile
itispossiblethatthemagnitudeoftheoutbreakcould
reflectabreakdowninefficiencyofcontroloperationsas
comparedwiththetwopreviousseasonsitseemsvery
doubtfulonthebasisofdatacitedabovethatthesame

thingmightnothaveoccurredsoonerhadotherrequisite
factorsintheepidemiologicalpicturebeenadequatelymet
innatureIbringthequestionofthisparticularepidemic
upinclosingbecausewecannotfailtotakecognizanceof
thefactthatinthethirdyearofexperiencewithmosquito
abatementinJapantheinadequacyofcontrolwasquite
definitelyprovenItisthewellconsideredopinionofthe
writerbasedonlongclosecontactwithcontrolproblemsin
thefieldoveralargeportionofJapanthatwhileconsider
ableefforthasbeenexpendedwecanprobablysafelycon
cludethatuptothepresenttimeonlythesurfacehasbeen
touchedinwhatcouldbetermedeffectivemosquitoeradi
cationeveninthelargerurbancentersofpopulationIn
smallercommunitiesandruralareasthesituationisprob
ablyessentiallythesameasitwaspriortothewarThe
progressmaderepresentsabeginningbutthetaskahead
isatremendousoneiftheultimategoalismosquitocontrol
limitedeventothelargerpopulationcentersasidefrom
similarprogressthroughoutruralJapan

MrPetersWewillnowtakearecessandreconvene
intenminutes

RECESS



MrPetersThenextpaperistobegivenbyDrHam
monoftheHooperFoundationforMedicalResearch

PUBLICHEALTHPROBLEMSRELATINGTOTHE

VIRALENCEPHALITIDESINTHEFAREAST

ANDTHEPACIFICISLANDS

ByWMcDHAMMONMDDRPH

ProfessorofEpidemiologyTheGeorgeWilliamsHooper
FoundationforMedicalResearchandtheSchoolofPublic
HealthUniversityofCaliforniaSantFranciscoandBerkeley

California

TherecognizedmosquitobornediseasesoftheFarEast
andthePacificIslandsareseveraltypeseachofmalaria
filariasisanddengueandoneofthearthropodborneen
cephalitidesJapaneseBencephalitisCertaingroupsof
PacificIslandshavebeenrecognizedasmalariafreein
mostcasesbecausetheyarefreeofAnophelesManyofthe
moreisolatedgroupshavebeeneitherentirelymosquito
freeorhavehadaverylimitednumberofspeciesSome
countriesandislandsthoughhavingarecognizedvector
specieshavebeenfreeofthediseasewhichthatspeciesis
capableofcarryingJapanforexamplewasfreeofdengue
untilduringtherecentwarthoughAedesaegyptiand
AedesalbopictusarebothpresentincertainareasDuring
thewarandsincethewarhowevermarkedchangeshave
occurredinthemosquitobornediseaseproblemofthese
areasThesechangeshavebeendueundoubtedlytoboth
increasedtravelandtotherapidityofthattraveltogether
withextensiveincreasesinsuitablebreedingplacesresult
ingfrombombingandchangesinpopulationdensitiesand
habitsoflivingfromtheeffectsofwar

BecauseoftheinterestofourNeurotropicVirusUnit
intheepidemiologyofJapaneseBencephalitisanden
couragementtopursuethestudybytheArmyEpidemio
logicalBoardseveralofushavebeeninapositiontomake
observationsdirectlyandtohearofdevelopmentsregarding
thechangestakingplaceThesechangesincludenewly
introducedspeciesofmosquitoesonGuamamongwhich
areAnophelesandadenguevectorAedesalbopictusAlso
onGuamhasappearedthepreviouslyunsuspectedandun
recognizeddiseaseJapaneseBencephalitisOncertain
islandsoftheMarshallgrouptherehavebeendiscovered
newlyintroducedspeciesofmosquitoeswhereafewother
specieshadalreadybeenfoundandonotherislandsofthe
grouponeormorespeciesappearedwherenoneexisted
beforeOntheveryisolatedWakeIslandAedesaegypti
andCulexquinquefasciatusafilariasisvectorsuddenly
appearedwherenomosquitoeshadbeenfoundpreviously

Suchmovementandintroductionofdiseasevectorscan

nothelpbutleadtohealthproblemsWehavealready
mentioneddengueinJapanWemightalsorecalltoyou
thenowwellknownoutbreakofdengueonOahuin1943
whereithadnotoccurredsince1912orpossiblyaslateas

Theoriginalinvestigationsreportedherewerecarried
outbytheNeurotropicVirusUnitoftheHooperFounda
tionincollaborationwiththeCommissiononVirusand
RickettsialDiseasesArmyEpidemiologicalBoardOfficeof
theSurgeonGeneralUSArmyWashingtonDC
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1915andasmentionedearliertheappearanceofJapanese
BencephalitisonGuamOfthelattermorewillbesaid
butforthepresentletusconsiderotherpossiblemosquito
bornediseasesasyetunrecognized

Inthelastfewyearsawholeseriesofnewmosquito
borneviruseshasbeenisolatedfrommosquitoesinAfrica
wheretheRockefellerInternationalHealthDivisionslab

oratoryhasbeenlookingforyellowfevervirusSimilarly
inyellowfeverstudiesinSouthAmericaatleastfour
othervirusesofasyetunknownsignificancewereencoun
teredHereinthisPacificCoaststateofCaliforniawe
haveisolatedthreetimesonenewvirusfrommosquitoesof
theSanJoaquinValleyWecallittheCaliforniavirus
Antibodiestothisvirusinmanfoundinthisareaonly
indicatethatmanisoneofthehostscommonlyinfected

InthePacificIslandsourtroopsencounteredmanyfebrile
diseasessomedenguelikeandmostlyundiagnosedinre
specttoetiologyOutbreaksofthisnaturearestilloccur
ringintroopsanddependentsontheseislandsunderour
trustandanumberoftheseoutbreakshaveoccurredunder
conditionssuggestingmosquitotransmisionNativesfrom
theseislandswhosebloodserawehavereceivedhavebeen
foundtohaveserumantibodiescloselyrelatedtothoseof
thegroupofmosquitoborneinfectionsrecognizednowas
composedofStLouisandJapaneseBencephalitisandWest
Nilefeveryettheseantibodieswerenotduetoanyoneof
thesethreevirusesTheevidencefortheseconclusionsand

thetypesoftestsperformedareoftoocomplicatedanature
todiscussinthetimeavailableherebutthefindingshave
beenmentionedbecausetheyindicatethatinadditiontothe
nowrecognizedmosquitobornediseasesmentionedearlier
othersundoubtedlyexist

TheknownandsuspecteddistributionofJapaneseBen
cephalitismaybedescribedascoveringroughlytheWest
ernPacificcoastalareasfromManchuriatoMalayaandalso
manyoftheFarEasternislandsnearthecontinentextend
ingfromHonshuinJapantoJavaincludingOkinawa
FormosaandprobablythePhilippinesHoweverinJanu
aryof1948casesoffatalencephalitisbegantooccurin
AmericantroopsandnativesonGuamalmost2000miles
furtherwestthanJapaneseBencephalitishadbeensus
pectedtoextendpreviouslyThisviruswasisolatedfrom
thesepatientsneverthelessandserologicaldiagnosesof
JapaneseBencephalitisweremadeTheseresultswereob
tainedbothinourlaboratoryandintheArmyslaboratory
inTokyo

CulextritaeniorhynchusandCulexpipienshavebeen
consideredgenerallythetwomostprobablevectorsinthe
areasofknownpreviousdistributionbecauseof1re
portedvirusisolationsfromnaturallyinfectedmosquitoes
2experimentallaboratorytransmissionand3inthe
caseofCtaeniorhynchusaclosecorrelationbetweenthe
seasonofmosquitoactivityandtheseasonofrecognized
epidemicsNeitherofthesemosquitoescouldbefoundon
Guamnorhadtheyeverbeenreportedfromthereso
apparentlysomeotherspeciescanactasthevectorDr
ReevesandIreportedseveralyearsagothatwehadsuc
ceededintransmittingthisvirusexperimentallywithseven
speciesofCaliforniamosquitoesTheserepresentedthree
generaandincludedCulextarsalissoitappearsthatpoten
tialvectorsarenotlackinginmanyplaces

Nowletusconsidersomeofthepotentialsinthespread
ofthisandotherrelatedmosquitoborneinfectionsinthe
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PacificWeintheUnitedStatesareofcourseprimarily
interestedinspreadfromwesttoeastbutletusnotforget
theimportanceofpossiblyspreadingourWesternequine
encephalomyelitisvirusandStLouisencephalitistothe
westFortunatelyourseaportcitiesarefreeofthesein
fectionsundernormalcircumstancesandinfectedmosqui
toesarethusunlikelytobecarriedbyshipbutatleastone
ofourinternationalairportsislocatedintheendemicvalley
areaWefeelweknowenoughabouttheepidemiologyof
thetypesinourWesternStatestohavelittleconcernfor
infectedmanservingasacarrierWildbirdsprobablythe
mostimportantvertebratecarriersareunlikelytobetrans
portedbymanmadecraftbuthorsesmulesandpossibly
otheranimalsiftransportedrapidlycouldconceivably
arriveinanotherlandatatimewhenviruswascirculating
inthebloodLocalmosquitoesmightthenacquirethe
infection

Unfortunatelylessisknownoftheepidemiologyof
JapaneseBencephalitisandnothingknownoftheother
virusessuspectedbutnotyetisolatedorstudiedLetus
considerhoweverthestatusofpresentknowledgeofJap
aneseencephalitisThediseaseisonewhichhasbeen
endemicinmanyareasandproducesseriousepidemicsat
unpredictabletimesbutalwaysduringseasonsofhotwea
therandlargenumbersofmosquitoesTheviruswasiso
latedbyJapaneseworkersin1935byusingthetechnics
learnedfromWebstersreportoftheisolationofStLouis
virusin1933TheJapaneseviruswasthenfoundtobe
relatedimmunologicallytotheStLouisvirusTheJapanese
mayalsohavebeeninfluencedbytheearlyepidemiological
reportsfromthiscountrystatingthatallattemptstoeffect
mosquitotransmissionwerenegativeandconcludingthat
thediseasewasprobablyspreadbycontactNewsoflater
proofofmosquitotransmissionofStLouisvirusnevergot
tothembecauseofthewarInanycaseofficialJapanese
healthdepartmentopinionhasalwaysheldthatthisdisease
wasprobablytransmittedbyhumancontactHoweverone
groupofworkersinTokyoaccumulatedextensiveepidem
iologicalandlaboratoryevidencesupportingthemosquito
transmissionhypothesisThisevidenceincludeddemon
strationofvirusinwildcaughtmosquitoesintheirlarvae
andinadultsfromtheselarvaedemonstrationofvirusfrom
thebloodofinfectedmandogsandothermammalsand
experimentaltransmissiontolaboratoryanimalswithwild
caughtandlaboratoryinfectedmosquitoesMuchofthe
experimentalworkhoweverwasnotconfirmedbythefew
otherworkerswhotriedtorepeatitandJapanesescientists
discardedmostoftheexperimentsandthereasoningas
unconfirmedandunprovedOnseveralvisitstoJapanwe
havetriedtoevaluatethisworkInthelightoffindings
madehereonStLouisandWesternequinevirusallthe
Japaneseworkwiththeexceptionsofcongenitaltransmis
sioninmosquitoesanddemonstrationofvirusinsignificant
amountscirculatingregularlyinthebloodofpatientsis
paralleltoAmericanfindingsandfitsintoourexpectations
Howeverthemannerinwhichtheexperimentswereper
formedandthecircumstancesunderwhichtheyweremade

usingwhatwecallblindmousepassageanddoneatthe
timeofanepidemicwhenthemiceusedmighthavebeen
infectednaturallyleadustobeskepticalofmanyindi
vidualexperimentalresultsAmericansthereforefaced
withtheproblemofcontrollingthisdiseasehavetriedto
repeatmuchoftheworkandthusfarworkingunder

difficultieshavenotbeenentirelysuccessful
OnedifferenceinepidemiologybetweentheJapaneseand

AmericandiseasesappearsquiteclearThemostimportant
vertebratehostfortheJapaneseinfectionisnotavianas
fortherelatedvirusesintheUnitedStatesInevertheless
dobelievethatthediseaseisinallprobabilitymosquito
transmittedbutconsidermammalspossiblymanhorses
anddogsaswellasothersastheimportantsourcesofviral
infection

Inrespecttothepossibilitiesofoverwaterspreadtothis
countryuntilwehavemorereliableinformationitappears
tomethatweshouldconsiderstrongly1thetranspor
tationofinfectedmosquitoes2travelofinfectedman
withbothapparentandinapparentinfectionand3

transportationofmansinfecteddomesticmammalsThe
properorderofimportancecannotbedeterminedatpres
ent

InadditiontotheappearanceofJapaneseBencepha
litisonGuamanislandfartotheeastofitsprevious
knownhauntsandtherepeatedlyrecognizedcarriageof
mosquitoesbyboatandbyplaneweknowoftwohuman
casesofJapaneseBencephalitisbroughtintotheUnited
StatesSuchincidentsareworthyofrecordThefirstwas
apatientarrivinginthelateacutestageInAugust1947
duringanoutbreakinOkinawaanAmericancivilianem
ployeeleftbyshipforSanFranciscoHisshipsailedon
August6thhebecameilljustonedaylaterandarrivedin
SanFranciscoAugust19ththe12thdayofillness He

wasdiagnosedclinicallysoonafterarrivalbyDrLeon
LewiswhohadseenmanycasesonOkinawaasacaseof
probableJapaneseBencephalitisThediagnosiswascon
firmedbyserologicaltestsmadeinourlaboratoryandat
theArmyMedicalSchoolinWashingtonThesecondcase
ismoresignificantAnAmericanmerchantmarineprob
ablybeameinfectedduringaonedaystopinYokohamaat
thetimeofthemajorepidemiclastsummerHisship
saileddirectlyforSanFranciscoonJuly20thHebecame
illninedayslaterandarivedinSanFranciscoonJuly30th
onlyonedayaftertheonsetHediedafewdayslaterinthe
MarineHospitalSanFranciscodiagnosedsimplyasen
cephalitisTheclinicalhistorywassimilartothatofa
severecaseofJapaneseBencephalitisAtautopsyhearts
bloodandfixedbraintissueweresubmittedtoourlabora
toryBrainpathologywascompatiblewithanyoneofthe
arthropodborneencephalitidesbuttheserumhadanti
bodieswhichwerecharacteristicofthosefoundinmost

fatalcasesofJapaneseBencephalitisThereisthusgood
evidencetosupporttheconclusionthatasecondcaseofthis
diseaseenteredtheUnitedStatesthisoneintheveryearly
acutestage

ReportshavecometousofseveralothercasesofJapan
eseBencephalitisdevelopinginshipscrewsafterleaving
JapanlastsummerTheselandedinothercountriesSo
farwehavenoknowledgeofthediseasedevelopingin
planepassengersfromtheOrientbutarrivalduringthe
incubationperiodbythismeansisquitepossible

Problemsofinterislandandintercontinentspread
throughoutthePacificarenoteasytosolvewhilethevectors
andthemoreimportantvertebratesourcesofinfectionare
stillunknownWhereconcernisgreatenoughplaneand
shipmosquitosprayingcanbemadeeffectiveButwhat
procedurescanbeappliedtothevertebratehostsThe
questionastowhethermanislikelytobeasourceofin



fectionisunansweredatpresentThisatleastcannotbe
ruledoutIfsowouldvaccinereducetherisktoother
countriesendangeredbytravelofinfectedpersonsasin
yellowfeverAndthenwhataboutdogshorsesgoats
Atthemomentallspeciesofmammalsmustbesuspect
tillfurtherinvestigationgivesmanyneededanswers

Vaccinesfortheprotectionofmanareasyetofunproved
valueforJapaneseBvirusinfectionandseriousepidemics
areusuallytoosporadicandunpredictabletowarrantrecom
mendationoftheirroutineuseexceptforspecialgroups
whereotherprotectivemeasurescannotbecarriedoutIt
appearsmostreasonableonthebasisofpresentknowledge
topreventlargeoutbreaksofthisinfectionthroughmos
quitoabatementdirectedatthespeciesineachareawhich
aremostsuspectonthebasisofepidemiologicalevidence

Sincerisksofintroductingthevirusexistandourknowl
edgeastohowtopreventthemissolimitedournext
concernandyourparticularfieldofinterestistorenderit
difficultforAmericanmosquitoestobecomeinfected

LetusconsiderseveralofthepossibilitiesIfaninfected
mosquitoisimportedbyshipitwillbeinoneofourWest
CoastportsManintheseportsmaybebittenandcrew
orpassengersmayhavebeenbittenduringthetripTem
peraturesinourportcitiesareusuallytoolowforadequate
devolpmentofthevirusinlocalmosquitoeswhichfeedon
theseinfectedpersonsifmanisasourceofinfectionas
hemaywellbebutifthesepersonshavetraveledtosome
ofthehotterinlandareasthedangerofinfectionoflocal
mosquitoesandwidespreadseedingofthevirusisareal
oneImportationofaninfectedpersonfromthePacificby
planeorboatpresentsasimilarproblemthatisadanger
existsinmosquitoinfestedhotinlandareastowhichhe
maygoThethirdpossibilityisthatofimportationofan
infectedmosquitobyplaneLandingatacoastalairport
wouldprobablyleadtoalocalcaseortwoasinthecaseof
aboatbutotherwiseprobablypresentnoproblemHow
everasmentionedearlierinternationalairportsarenotall
onthecoastAnimportedmosquitointheCalifornia
Valleymayfeedonlocalmammalsmanorhisdomestic
animalsandfromthisanimallargenumbersoflocalmos
quitoesmaybecomeinfectedOurstateandUSPublic
HealthServiceofficialsareconsciousofthisdangerand
specialeffortsaremadetokeeptheseareasmosquitofree
Thedangerthereforedoesnotappeartobegreatifland
ingsoccuratregularinternationalairportseventhough
locatedinhightemperatureareasaslongaseffectivemos
quitocontrolisexercisedThegreatestdangertherefore
appearstobefromtheinfectedpersonoranimalbrought
inbyplaneorshipwhothenwhileviruscirculatesinhis
bloodgoesintoanareawithhightemperatureandaheavy
mosquitopopulationSuchareasofdangerarewhereour
ownencephalitidesarenowlikelytobeendemicOur
meansofprotectionagainstthistypeofintroductionare
thereforethosesamemeasuresnowemployedtocontrol
ourdomesticarthropodbornevirusencephalitidesInour
hotvalleyareasoftheWesttheseconsistinintelligent
andeffectiveCulextarsaliscontrolinnumberoneplace
andinthepositionofsecondimportanceabatementof
otherpotentialvectors

QuestionIwouldliketoknowifthereisanydanger
ofintroductionofJapaneseBencephalitisintotheeastern
UnitedStates
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DrHammonIthinkthedangerintheeasternUnited
Statesislessthaninthewestbecauseofthefactthat
personscomingfromtheOrientaregoingtoarrivehere
firstthatagoodmanyofthemmayremainhereforaday
ortwoorlongerbeforetheyproceedfurthereastThe
longertheywaitthelesschancethereisofviruscirculating
andagainabigIF ifviruscirculatesinthebloodof

maninlargeenoughquantitiestoeverinfectmosquitoes
CulexpipienspallensofJapanwilltransmittheviruswhen
experimentalyinfectedandyettheseasonofthediseasein
Japandoesnotcorrelatewellwiththeseasonofactivityof
CulexpipienspallensJapaneseBencephalitishasashort
seasonusuallylateAugustandearlySeptemberbutCulex
pipenspallensmosquitoesarepresentinlargenumbers
throughoutthesummerWehavelittleepidemiological
evidencetosuggestthatpipiensisveryimportantassome
mosquitoescorrelatebetterinthefieldCulexiiipiens
pipiensishereperhapsadifferentmosquitoandmight
behavesomewhatdifferentlyIcantanswerthequestion
verydirectlybutIthinkthefurthereastwegothelessthe
dangersimplyfromthestandpointofdistanceandtime
IthinkourknownvectorsofwesternequineandStLouis
encephalitisaremoreapttoserveasvectorsofJapaneseB
thansomeothersbecausethevirusesaresomewhatrelated

QuestionHaveanyoftheotheranimalsinJapanbeen
incriminatedasvectorsYoumentionedcertaindomestic

animalsespeciallyhorses
DrHammonFirstastowhetherwildanimalsofthe

PacifichavebeenincriminatedasvectorsAtthemoment

IcantsaythatIrecallanythathavebeenincriminated
HorsesareinfectedwithJapaneseBencephalitisjustas
horsesareinfectedwithwesternandeasternequineWe
canasproperlycallthisdiseaseanequineencephalomyelitis
asanyoftheothersbecausehorsesareaffectedinlarge
numbersPracticallyallofthelargedomesticmammalsdo
haveantibodiesInsofarasthewildonesareconcernedI
cantrecallanydatathattheJapanesehavemadeavailable
tousTheyhavesampledafewratsbutIdontremember
theresultWetestedafewratsfromGuamwithasI
recallnegativeresultsTheonlyotherwildanimalthatwe
caughtonGuamandreallytheywerenotatallwild
werecatsthatcameintoourrattrapsTheyalsowere
negative

MrPetersAnyfurtherquestionsIfnotwewillpro
ceedtothelastpaperwhichisbyourgoodfriendGeorge
BradleywhounfortunatelyisnothereHoweverhispaper
ishereandwillbereadbyMrRoyFritzofthePublic
HealthServiceThesubjectisThePresentStatusand
FuturePlansofthePublicHealthServiceintheMalaria

ControlProgramMrFritz

MrRoyFritzMembersoftheAssociationsMrBrad
leysentsincereregretsthathecannotbeherewithyou
todayIthinkprobablyitisoneofthefirstnationalmeet
ingshehasmissedforsometimeHoweverhedidassure
methathewasunabletocomebecauseofotherdutiesand
notbecauseofthereportsofunusualCaliforniaweather
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TheMalariaControlProgramofthePublicHealth
ServiceisbeingcarriedoncooperativelywiththeState
HealthDepartmentsIthasasitsobjectivetheeradication
ofmalariafromthecontinentalUnitedStatesAlthoughthe
ideaofmalariaeradicationhasbeenadvancedfromtimeto
timeinthepastitwasnotuntilduringtherecentwarthat
muchattentionwasgiventoeradicationproponentsThen
atthetimethehazardpresentedbymalariacarriersamong
returnedservicemenwasunderconsiderationtheeradica
tionideawasadvanced1asbeingpossibleand2as
beingalogicalapproachtothereturnedcarrierproblem
DrLLWilliamsJrwhommanyofyouknowfromhis
longassociationwithmalariaresearchandcontrolwork
canbecreditedwithbeingchieflyresponsibleforguiding
thethinkingofresponsibleofficialswhichleduptothe
unanimousapprovalofaprogramformalariaeradicationby
themembersoftheNationalMalariaSocietyinNovember
1943ThestrategyproposedbyDrWilliamsincludedfirst
andforemostaconcentratedandcontinuousattackonthe
anophelinevectorintheendemicfociofthediseaseEx
plosiveoutbreaksoccurringoutsidesuchfociwouldbedealt
withbymobileunitsThoseofyouwhowouldliketogo
furtherintothephilosophyoferadicationofmalariainthis
countryarereferredtotheinterestingpapersbyDrJW
MountinonAProgramfortheEradicationofMalaria
fromContinentalUnitedStates JourNatMalSoc
369731944byDrSBFreebornentitledProblems
CreatedbyReturningMalariaCarriersPublicHealth
Reports59357363March1944byDrLLWilliams
JrentitledTheExtendedMalariaControlProgram
PublicHealthReports60464470April1942andto
themostrecentpaperintheseriesbyDrJMAndrews
andMrWEGilbertsonentitledBlueprintforMalaria
EradicationintheUnitedStates JourNatMalSoc
71671901948

Inthosepapersthemanyconditionswhichtendtorender
malariainthiscountryvulnerabletoanallouteradication
attackwithreasonablehopeofvictoryarediscussedOne
oftheprincipalpredisposingconditionsforsuccesswas
thatmalariahadbeenreducedtoanalltimelowprincipally
bynaturalcausesandapparentlywasbeingperpetuatedin
onlyarealtivelysmallnumberofendemicfociItwas
reasonedlogicallythereforethatifadvantagewastakenof
thissituationtomakeanimmediateandconcertedattacka

minimumofadditionaleffortmightwellcausethedisease
todisappearasapublichealthproblem

Federalstateandlocalhealthagenciesgenerallyhave
acceptedtheeradicationchallengeandhavegivenwhole
heartedsupporttopostwarmalariaprogramspointedto
wardthatobjectiveTheproceduresbeingfollowedon
theseprogramsareattritionalinnatureThatisnoat
temptisbeingmadetocompletelyeradicatethevector
mosquitoesfrommalariousareasortoeliminatemalaria
parasitesinallaffectedhumansThefirstoftheseap
proachesevenifpracticalwouldentailprohibitivecosts

andforthesecondnosuitableorpracticaltherapeuticor
immunologicprocedureshaveyetbeendevelopedThe
planofattackthereforeinvolvesconcurrentreductionof
themalariavectorsandthemalariaparasitesinhumansto
thepointwherethechancesthatmalariatransmissionwill
occurarenil

Antianophelineactivitiesconsistprincipallyoftheuse
ofresidualinsecticidesappliedwithinhousesinmalarious
areasforthekillingofthoseanophelinemosquitoeswhich
aremostlikelytoobtainhumanbloodmealsandthus
becomepotentialmalariatransmittersLarvicidingand
drainageoperationsarecarriedonwherenecessaryaround
townsof2500populationoroverandcarefulattention
isbeinggiventoplansforbuildingmalariaoutofreser
voirsandotherimpoundments

ConcerningtheworkonimpoundedwaterImightsay
thatMrNelsonRectorhasinformedmethatsincethewar

theImpoundedWaterBranchoftheCommunicableDisease
Centerincooperationwithstatehealthdepartmentshas
surveyedandpreparedplansandrecommendationsforthe
controlofdiseasecarryingmosquitoeson323existingor
proposedreservoirsiteswhichareunderthejurisdictionof
theCorpsofEngineersDepartmentoftheArmyThese
sitescoverapproximately512millionacresoflandin38
statesandaffectroughly3000000peopleAsaresultof
thisworktherecommendedmalariacontrolfeaturesare

beingincludedintheconstructionandoperatingplansfor
newreservoirs

IwillnowreviewbrieflytheprogressmadeontheDDT
residualsprayprogramwhichisashasbeenstatedthe
chiefmethodofmalariacontrolbeingused

Figure1showsthemalariaproblemoftheSouthasit
existedduringthe5yearperiod19381942Theepidemi
ologicaldatashownherewereusedasabasisinmaking
initialoperationalplansfortheeradicationprogramDur
ingthatperiodtherewere188countiesinwhatmaybe
termedthe13malariousstatesofthecountrywhichhad
mortalityratesof10ormoreper100000populationan
additional181countieshadratesoffrom5to99and468
othershadlesserrates

Beginningin1945theyearinwhichfundsforthe
ExtendedMalariaControlProgrambecameavailablean
attemptwasmadetoincludeinthesprayprogramallof
the188countieshavingthehighestdeathratesfrom
malariaInadditionworkwascarriedoninseveralcoun
tiesorsectionsofcountieswhereintheopinionofstate
andlocalhealthauthoritieslocalizedproblemswarranted
attentionItwasonthisbasisthatcountiesoriginallywere
preapprovedforoperationsSoonhoweverinterestinthe
programbecamesogreatthatthecriterionforpreappoval
forcountieswasloweredtoincludethosehavingmortality
ratesof5ormoreper100000populationduringthebase
periodFundstopermitextensionoftheoperationsto
includetheseadditionalcountiesweresecuredbyobtaining
localparticipationinthecostoftheworkTable1shows
fortheyears19451948inclusivethenumberofcounties
inwhichsprayingwasdoneandthenumberincludedin
plansfor1949thenumberofsprayapplicationsmadeand
otherdataconcerningapplicationratesetcItwillbenoted
thatthenumberofcountiesincludedsteadilyincreasedup
to1948whenworkwascarriedonin347countiesand
1374766housesprayapplicationsweremade

Figure2showsthecountieswhichwereincludedinthe
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programfor1948BycomparingthesefigureswithFigure
1itwillbenotedthatthemostmalariouscountieshave

justaboutallbeenincludedintheoperationsprogramand
thattherehasbeenaconsiderableoverlappingintocounties
oflesserimportance

Thecostoftheprogrambyyearsisshowninthesum
marizeddatagiveninTable2Notethatlocalcontributions
tothecostoftheprogramincreasedmarkedlyuntil1948
inwhichyeartheyapproximatelyequaledthefundspro
videdbytheFederalgovernmentAlsothatfor1949and
1950planscallforprogramsupporttobeprovidedabout
equallyfromFederalandlocalsources

Thatthissprayprogramisresultinginthemaintenance
ofhousespracticallyfreefromAquadrimaculatusupto
5monthsaftersprayingisshownbytherecordsofhouse
inspectionssummarizedinTable3Fortheyears1946
1947and1948respectivelyonly1021and28percent
ofhousesinspectedcontainedanylivemosquitoesincom
parisonwithinfestationratesof127280and167per
centinunsprayedhousesforthosesameyears

Epidemiologicalservicesontheprogramincludethe
furnishingofcurrentsummariesandappraisalsofreports
ofmalariamorbidityandmortalitywhicharevitaltothe
intelligentdirectionoftheinsecticidalprogramaswellas
thepromotionandcarryingonwithinstatesofintensive
drivesforthepromptdetectionandtreatmentofactual
casesForthisworkmedicalofficersaregivenassignments
tostateswhichreportaconsiderableamountofmalaria
1todevelopbetterdiagnosisandreportingbypracticing
physicians2topromotetheuseofthebestavailable
antimalarialsand3tofollowupreportedcasesto
emphasizethenecessityforaccuracyindiagnosisPublic
Healthnursesarefurnishedtostatestosupplementthe
availablemedicaltalentinmalariaepidemiologyTheir
workconsistsinpartinstimulatinginterestinmalariain
generalpublichealthnursingprogramstotheendthata
largerproportionofsufferersfrommalariawillbelocated
andencouragedtoseekmedicalattentionBymeansof
thesefieldepidemiologicalactivitiesfociofactualor
probablemalariatransmissionsarebeingdelineatedThey
thenareeitherpromptlycertifiedforcontroloperationsor
subjectedtoentomologicalstudytoobtainaffirmativeevi
denceoftransmissionpriortotheinitiationofsuchac
tivities

Recentdataprovidedbytheepidemiologistsindicate
thatmalariamortalityvirtuallyhasceasedinmanyofthe
countiesincludedintheoperationalprogramduringthe
19451948periodPlansarenowunderwaythereforeto
makeadjustmentsinthecriteriaforcountyapprovalin
orderthattheoperationalareawillconformmoreprecisely
tothespecificareasofcurrentdiseaseprevalenceUnder
theserevisedcriteriaapprovalforparticipationinthe
sprayprogramwillbelimitedto

1thosecountieswhichhadanaverageannualdeath
rateof5ormoreduringthebaseperiod19381942
plusanannualdeathrateof1ormoreper100000
populationduringtheperiod19431946

2thosecountieswhichhadanaverageannualdeath
rateof4ormoreper100000populationduring
theperiod19361946and
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3ruralhomeswithin1mileofahouseinwhicha
caseofmalariaoccurredwherethecasewaslabora
toryconfirmedbytherespectiveStateBoardof
HealthThisserviceistobeavailableinallofthe
13programstates

In1949residualsprayoperationswerecarriedonina
totalof347countiesTable1Byapplyingthefirstpro
visionoftherevisedapprovalplansgivenabove268coun
tiesqualifyforoperationsin1949byapplyingthesecond
provision26othercountieswillbeaddedThusatotalof
294countieswillbepreapprovedforcountywideoperations
in1949Itisbelievedthatpracticallyallofthesepreap
provedcountieswillengageinresidualsprayoperations
duringthecomingseasonInadditionanumberofcoun
tieswillbeincludedwhichcarryonoperationsentirelywith
localfundsaswellasafewotherswhichbecauseofspec
ialconditionswillbecertifiedontherecommendationofthe
statehealthdepartmentsAsshowninTable1weexpect
thatoperationswillbecarriedoninapproximately325
countiesduring1949Thesechangesinprojectedopera
tionalareasin1949comparedwiththoseof1948areshown
inFigure3Itisplannedtoperiodicallyappraisethesitua
tionwithregardtolesseningmalariamortalityandmorbid
ityandtoreviseoperationalareasbysomesuchmethodas
thatjustdiscussedpendingthetimethattheprogrammay
safelybeguidedentirelybycurrentepidemiologicalfind
ings

Anotherfeatureoftheprogramwhichshouldbemen
tionedistheestablishmentofanumberoflisteningposts
ormalariaobservationstationsinareaswheremalaria
formerlywashyperendemicandwhereunderconditions
favoringmalariarecrudescencethediseasewillbemost
likelytomakeanearlyreappearanceSuchstationsnow
arelocatedinHelenaArkansasNewtonGeorgiaand
ManningSouthCarolinaAtthesestationsintimatestudies
artbeingmadeontheepidemiologyofmalariawithrespect
tomaintenanceofthediseaseinhumanpopulationsItis
anticipatedthatanymarkedchangesinthepresentdown
wardtrendofmalariawillbepromptlydetectedinthese
localitiesSurveillanceovertheprogramasawholethen
canbeintensifiedinorderthatoperationalplanscanbe
quicklyadjustedwherevernecessaryInadditionaneco
logicalappraisalofthevectormosquitospeciesisbeing
undertakentodeterminewhatconditionsareassociatedwith
activetransmissionofmalariaandthosewhichmayhave
beenresponsibleforitsrecessionWhenelucidatedthese
factorsmayprovideadditionalmeansforbreakinglinksin
thechainofmalariatransmission

Thatthegoaloftheprogramisbeingapproachedis
evidencedbythecontinuingdeclineinreportedmortality
andmorbiditytothelowestratesonrecordFigure4
Localparticipationintheprogramduringthepastyear
wasatanalltimehighanditishopedthattherewillbe
nolesseningofinterestduringfinalphasesoftheprogram
thatthisisapossibilityhowevermustbeadmittedOne
ofthefeaturesoftheresidualDDTsprayprogramwhich
althoughnotconcernedwithmalariacontrolassuchhas
madeitextremelypopularwithhouseholdershasbeenthe
resultingconcurrentflycontrolThisfactorundoubtedly
hasbeenresponsibleforenthusiasticprogramsupportin
manylocalitiesDuring1948complaintswerereceived
thatthedegreeofflycontrolachievedwasnotassatisfactory
asinpreviousyearsAlthoughthisconditionmayhave



1 SprayedAreas UnsprayedAreas
2

1945
3 3

19461947
4

1948 194619471948

Numberof
Houses1

Inspected
141292195190837479163911701021

Numberof
Houseswith

Aquadrimaculatus
390 220 191 206 208 328 170

Percentof
Houseswith

Aquadrimaculatus
28 10 21 28 127280167

beenduetoanincreaseinnumbersofflieswhicharere

sistanttoDDTashasbeenshowninsomeinstancesitis
believedthatotherfactorsaswellwereconcernedIncluded

amongtheseseemtohavebeentheclimaticconditionsin
1948whichinmanyareasinfluencedforunusualfly
abundancepublicfaithinDDTwhichledtothecareless
handlinganddisposalofgarbageandrefusetherebycreat
ingunusualflyproblemsandtotheuseinafewinstances
ofunsatisfactorycommercialDDTconcentrates

Carefulattentionisbeinggiventothisflycontrolprob
leminorderthatitmaycausenolesseningofinterestinthe
sprayprogramandtherebyaffectlocalparticipationAt
presentasingleseasonalapplicationofDDTattherateof
from200to300mgpersquarefootisgenerallymadeto
wallandceilingsurfacesandtothebacksandundersides
offurnitureinhomesaswellastoporchesandpriviesIt
isbeingrecommendedthatwherefliesareaproblemthe
remainingpremisesstructuressuchasbarnsstableschicken
housesandotherbuildingsbesprayedduringthecom
ingyearToinsuretheuseofeffectivematerialsplansare
underwaytoreverttoouroriginalpracticeofpurchasing
constituentchemicalsandpreparingtheDDTconcentrates
atstrategicpointswithintheprogramareaAlsoforuse
whenoutdoorapplicationofDDTresidualsprayseems
desirabletheCDChasdevelopedamodifiedDDTconcen
tratewhichcontainsastickingagentItisbelievedthat
thisproductmaysolveapartoftheflycontroldifficulty

Italsoisbeingurgedthateveryopportunitybetakento
remindthepublicthattheprincipalpurposeoftheDDT
programismalariaeradicationWherethereisconcurrent
orparamountinterestinflyreductionthenecessityforade
quatesanitationpracticestopreventflyproductionistobe
emphasized

InconclusionitmaybestatedthattheMalariaControl
ProgramofthePublicHealthServiceappearstobemaking
satisfactoryprogresstowarditsgoalofmalariaeradication
fromthecontinentalUnitedStatesby1952thedateten
tativelysetforprogramcompletionItmustbemade
clearhoweverthatprogramcompletionwillnotmeanthat
allmalariapreventionworksafelymaybediscontinued
Eachstatehealthdepartmentinthemalariabeltwillneedto
supportaminimalprogramofsurveillanceandmaintenance
onacontinuousbasistodetectanddealwithanyrecrudes
cenceorintroductionsbeforetheyspreadThuswemay
lookforwardtothetimewhenmalariapreventionwillbe
accomplishedbymeanssimilartothosewhichpreventsuch
mosquitobornediseasesasdengueandyellowfeverfrom
becomingproblemsinthiscountry quarantinesur
veillanceandpromptsuppressionofoutbreaks

TABLE1SUMMARYOFRESIDUALHOUSESPRAYING

OPERATIONS

PoundsManHrs
Fiscal HouseSpray DDTper per
Year Counties ApplicationsPoundsDDTHouse House

1945 111 264482 103957 039 175

1946 266 2055397 715656 068 155

1947 297 1236841 964449 078 128

1948 347 1374766 1408468 102 136

1949 325 1300000 1500000 116 15

Estimated FSAPHSCDCNovember1948
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Costs
FiscalYears

Il Federal Local

TABLE2 MALARIACONTROLPROGRAM

1945

1946
1947
1948
1949
1950

Estimated

1142210
3988590
3307540
3287993
2861400
2825000

FSAPHS

65000
233000
1138910
3026500
3068000
3245000

CDCNovember1948

TABLE3 PREVALENCEOFAQUADRIMACULATUS
INHOUSES

1 0to5monthsafterspraying
2 100mgofDDTpersqft
3 200mgofDDTpersqft
4 200to300mgofDDTpersqftsingleapplicationperseason

FSAPHSCDCNovember1948

MrPetersThankyouMrFritzThiseveningat730
pmattheClaremontHoteltherewillbeabusinessmeet
ingoftheInterimCommitteeoftheAmericanMosquito
ControlAssociationAt830pmtherewillbeabusiness
meetingoftheCaliforniaMosquitoControlAssociationin
theFlorentineRoomattheClaremontHotelIalsocall

yourattentiontotheveryfinecommercialandnoncom
mercialexhibitswhichareopenthiseveningandforthe
nexttwodaysintheFlorentineRoomattheClaremont
HotelAlsoforthoseofourguestswhoareinterested
therewillbeaconductedtourofSanFranciscosChina

townthiseveningleavingtheClaremontHotelat800pm
Wewillnowadjournuntil900amtomorrowinthe
FlorentineRoomattheClaremontHotel

EVENINGSESSION

MONDAYFEBRUARY7

RESOLUTION

WHEREAStheAmericanMosquitoControlAssociation
IncmeetingatBerkeleyCaliforniaonFebruary71949
wasprivilegedtolistentoaprogramofthegreatestinterest
onmosquitocontrolproblemsinwidelyseparatedpartsof
theworldnowtherefore

BEITRESOLVEDthattheInterimBoardofthisAsso
ciationonbehalfofthemembersoftheAssociationex
tendsitsthankstotheparticipantsinthisinternational
programnamelyCRTwinnCanadaBVTravis
AlaskaLJChwattMDNigeriaSDMacready

CostaRicaESHorganMDSudanLuisVargas
MDMexicoMajorWJLaCasseJapanWMcD
HammonMDPacificIslandsandGHBradleyUnited
States

HAROLDFGRAYPresident
ATTESTTHOMASDMULHERN

SecretaryTreasurer
DoneatOaklandCaliforniaFebruary81949



RESOLUTION

WHEREAStheBoardofSupervisorsoftheCountyof
AlamedahasmostcourteouslyassistedtheAmericanMos
quitoControlAssociationIncindefrayingpartofthe
costofitsconventionheldinOaklandCaliforniaFebruary
691949jointlywiththeannualmeetingoftheCalifornia
MosquitoControlAssociationnowthereforebeitRE
SOLVEDthattheInterimBoardoftheAmericanMosquito
ControlAssociationInconbehalfoftheAssociationex
tendsitsthankstotheBoardofSupervisorsofAlameda
County

HAROLDFGRAYPresident
ATTESTTHOMASDMULHERN

SecretaryTreasurer
DoneatOaklandCaliforniaFebruary81949

RESOLUTION
WHEREAStheTouristandConventionBureauofthe

ChamberofCommerceofOaklandCaliforniahasassisted
greatlyinplanningfortheannualmeetingoftheAmerican
MosquitoControlAssociationIncinOaklandandBerk
eleyCaliforniaFebruary691949andhasperformed
valuableservicesinpublicityregistrationfinanceand
otherwaysnowtherefore

BEITRESOLVEDbytheInterimBoardoftheAmerican
MosquitoControlAssociationIncthatweextendour
thanksandappreciationtotheTouristandConvention
BureauoftheOaklandChamberofCommerce

HAROLDFGRAYPresident
ATTESTTHOMASDMULHERN

SecretaryTreasurer
DoneatOaklandCaliforniaFebruary81949

RESOLUTION

WHEREAStheTouristandConventionBureauofthe

ChamberofCommerceofLosAngelesCaliforniahas
assistedgreatlyinplanningforthemotorcadeinconnection
withtheannualmeetingoftheAmericanMosquitoCon
trolAssociationIncandhaveperformedvaluableservices
inpublicityandotherwaysnowtherefore

BEITRESOLVEDbytheInterimBoardoftheAmerican
MosquitoControlAssociationIncthatweextendour
thanksandappreciationtotheTouristandConvention
BureauoftheChamberofCommerceofLosAngeles
California

HAROLDFGRAYPresident
ATTESTTHOMASDMULHERN

SecretaryTreasurer
DoneatOaklandCaliforniaFebruary81949

RESOLUTION

WHEREASforeightyearspastDrRobertDGlasgow
hasbeenEditorofMOSQUITONEWStheofficialpublication
oftheAmericanMosquitoControlAssociationand

WHEREASunderhiseditorshipMOSQUITONEWShas
developedintoauniqueandoutstandingpublicationof
greatvaluetoallworkersinthefieldofmosquitocontrol
and

WHEREASDrGlasgowhasrenderedotherservicesto
thisAssociationoncommitteesandasanofficerinwhich
placeshisabilityintegrityandgoodjudgmenthavebeen
usedtothebestinterestsofthisAssociationnowtherefore

BEITRESOLVEDthattheInterimBoardoftheAmerican

MosquitoControlAssociationIncforitselfandonbehalf
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ofthemembershipoftheAssociationherebyexpressesits
greatappreciationofDrGlasgowsservicesanddirectsthat
asuitableexpressionofitsthanksbepresentedtohimatthe
earliestpracticabletime

HAROLDFGRAYPresident
ATTESTTHOMASDMULHERN

SecretaryTreasurer
DoneatOaklandCaliforniaFebruary81949

RESOLUTION

WHEREAStheCaliforniaMosquitoControlAssociation
hasbeenhosttotheAmericanMosquitoControlAssocia
tionIncinjointmeetingatBerkeleyandOaklandCali
forniaFebruary691949followedbyamotorcadethrough
partsofCaliforniatoobservesomeoftheworkofthe
Californiamosquitoabatementagenciesand

WHEREAStheofficersandmembersoftheCalifornia
Associationhavedoneanoutstandingjobinorganization
andmanagementofthisjointmeetingnowthereforeBE
ITRESOLVEDthatweexpressourappreciationtothe
CaliforniaMosquitoControlAssociationforamostenjoy
ableandinterestingmeetingandhopethatatsomeappro
priatetimeinthefuturewemayreturn

HAROLDFGRAYPresident
ATTESTTHOMASDMULHERN

SecretaryTreasurer
DoneatOaklandCaliforniaFebruary81949

RESOLUTION

WHEREASHWVanHovenburgoftheStLouis
SouthwesternRailroadhasmaintainedformanyyearsa
keeninterestinmosquitocontrolworkandhasbeenof
particularhelptotheAmericanMosquitoControlAsso
ciationIncbyassistingtotheextentofafivehundred
dollarrevolvingfundtheinitialfinancingofthespecial
bulletinsonairplaneandgroundmethodsandequipment
usedinmosquitocontrolnowtherefore

13EITRESOLVEDthattheInterimBoardoftheAmerican
MosquitoControlAssociationInconbehalfofthemem
bersofthisAssociationextendsitsspecialthankstoMr
HWVanHovenburgforhisinterestinandassistanceto
thisAssociation

HAROLDFGRAYPresident
ATTESTTHOMASDMULHERN

SecretaryTreasurer
DoneatOaklandCaliforniaFebruary81949

RESOLUTION

WHEREASMMStallmanhasgivenfreelyofhisvalued
knowledgeandexperienceinthepreparationoftheneces
sarydocumentsfortheincorporationoftheAmerican
MosquitoControlAssociationandhasaidedtheofficersof
theAssociationwithwisecounselduringthereorganization
periodattendingboththeFloridaandCaliforniameetings
toassistusinthematternowtherefore

BEITRESOLVEDthatweextendtoMMStallmanthe
sincerethanksoftheInterimBoardonbehalfofthemem

bersoftheAssociationfortheseservicessounselfishly
given

HAROLDFGRAYPresident
ATTESTTHOMASDMULHERN

SecretaryTreasurer
DoneatOaklandCaliforniaFebruary81949
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TRANSACTIONS

ofthe

SEVENTEENTHANNUALBUSINESSMEETING

ofthe

CALIFORNIAMOSQUITOCONTROLASSOCIATION

February61949

TheseventeenthannualbusinessmeetingoftheCalifor
niaMosquitoControlAssociationwascalledtoorderby
PresidentTGRaleyat800pmonFebruary61949in
theFlorentineRoomofHotelClaremontOaklandCali
fornia

PresidentRaleyreportedthathehadpurposelyrefrained
frommakinganyremarksatthegeneralmeetingsothat
hecouldgivehisannualmessagetothemembershipofthe
AssociationHispaperonthestateandaccomplishments
oftheCaliforniaMosquitoControlAssociationforthepast
yearwhichwasreadbyhimselffollows

ThePresidentsMessagetotheAssociation

ThepastyearsactivitiesoftheAssociationhavebeen
culminatedbytheSeventeenthAnnualConferencenow
beingheldjointlywiththeAmericanMosquitoControl
AssociationManyhourshavebeenspentinplanningand
manyhourshavebeenspentinactuallypreparingthemany
contributionstothisaffairWhilethiswillperhapsbea
highlightoftheAssociationsactivitiesforyearstocome
weshouldsoberlyandwithfullappreciationkeepinmind
thesixteenotherstepsthathavebeennecessarytoreachthis
auspiciousoccasionWearewhatwearenotsomuch
becauseofourpresentnumbersbutbecauseafewfar
seeingpeoplehadthecourageandtenacitytokeepplug
gingThoseofuswhohavehadtheprivilegeofbenefitting
fromthisearlyworkofferheartfeltgratitudeandhopethat
weareworthy

Theyear1948wasimportantbecauseitwasthetrial
periodforanewconstitutionandbylawsUnderthis
constitutiondevelopedbythefirstexecutivecommitteethe
presentexecutivecommitteehasfunctionedasaguiding
bodyandhasmetperiodicallyiotransactassociationbus
inessMinutesofthesemeetingshavebeensenttoall
membersanditisthesincerehopeofthecommitteethat
theseminuteshavenotgoneintofilewastebasketThe
constitutionandbylawswillbediscussedlaterasanother
partofthebusinesssession

Torefreshyourmemoryasummaryoftheactiontaken
bytheexecutivecommitteefollows

FINANCINGTofunctionanygroupmusthavethe
wherewithaltoperformcertainactsDuringthepastyear
themonetaryneedsoftheassociationhavebeenraisedby
adirectassessmentofduesagainsteachcorporatemember
Thesedueswereassessedatarateof200foreach
100000ofthememberslocalbudgetedfundsThevery
obviousinequalityofthismethodoccasionedageneral
discussionthroughouttheyearseekingamoreequitable
methodofraisingthesenecessaryfundsThepossibilityof
outsidefinancingbyeithercommercialfirmsandotherinter
estedgroupsorbyincreasingthemembershiprollsbya
changeineligibilitybroughtonlyincompleteresultsA
moreconcreteapproachtoadjustatleastthematterof
assessingdueswillbepresentedlaterinthemeetingThe
possibilitiesofaidthroughoutsidefinancingwillbepassed

ontothesucceedingexecutivebodywiththeblessingofall
ofuswhohavekickeditaroundinthepast

PROCEEDINGSTheproceedingsandpapersoftheannual
conferencehasbeenthroughtheyearsthegreatestsingle
itemofexpenseGrowingaswehaveitisnolongerpos
sibletoexpectoneindividualtoassumethisburdenaswas
soablydoneformanyyearsbyHaroldGrayInmore
recentyearsDickPetersandtheBureauofVectorControl
havegraduallytakenoverpartsofthistaskbuthereagain
therearelimitstotheamountofeffortandtimewecan

expecttheseableassistantstogiveAddedtotheessential
costsofprintingtheassociationmustnowlookforwardto
thepositiverequirementofarecordingsecretarywhowill
notonlyberesponsibleforgatheringmaterialatthetime
oftheconferencebutwillberesponsibleforarrangingthis
materialfortheprinter

In1948theproceedingsoftheSixteenthAnnualCon
ferencewerepreparedinprintedformThiswasdone
afterasurveyofallsuitablemethodsforrecordingthis
informationforfuturereferenceandasarecordofprogress
inCaliforniamosquitocontrolThetotalcostnotofcourse
includingthepreparationwas104500for500copies
Becauseofthegreatdemanddistrictswereaskednotto
requestanymorecopiesthantheyfeltcouldbeusedtofull
advantageTomaketheseproceedingsavailableforany
grouporindividualoutsidetheassociationatasreasonable
afigureaspossibleapriceof250wasfixedbasedon
actualprintingcosts

THEBuzz Whilenottoogreatadrainonthetreasury
acertainamountofexpensehasbeenchargedagainstthe
BuzzprimarilyforpapermailingetcCarriedonasa
jointprojectoftheassociationandtheBureauofVector
Controlthispublicationhasbeenaveryworthymedium
foranexchangeofideasandnewsWithamailinglistof
approximately850theBuzzhasprobablyreachedmore
individualsthananyothersingleeffortoftheassociation
Preparedmonthlyinterestedagenciesarekeptinclose
contactwiththecurrentnewsoflocalstateandnational
activitiesMayIinbehalfoftheeditorimpressuponall
ofyoutheverypositiveneedformonthlycontributions

OPERATIONSMANUALThisworkingbibleofCalifornia
mosquitocontrolwasunveiledatthelastannualconference
andwasreceivedwithgreatenthusiasmThedemandby
individualsandagenciesoutsideofthestatewasmuch
greaterthanhadbeenanticipatedandinanefforttoachieve
aproperbalanceforfinancingthisdemandapriceof500
percopywassetwiththeunderstandingthatthischarge
wouldbemadeatthediscretionoftheexecutiveboard

Relatedagenciesofferinganexchangeofmutualinforma
tionwereofcoursenotincludedinthepricediscussion
Thesuccessofthismanualwillonlybeindirectproportion
tothecontributionsthataremadeThecontinuationofthis

projecthasbeenmadepossiblebytheableassistanceofthe
BureauofVectorControlandtheirverywillingacceptance
ofthechoreofpreparinganddistributingallthematerial
approvedforinclusioninthemanual

INSIGNIAThisverycolorfulidentifyingemblemofeach
membersinterestintheassociationcannotofcoursebe
consideredanassociationexpensebuttheexecutiveboard
didtaketheresponsibilityforunderwritingtheinitialin
vestmentPurchasesfromthe3000decalsbyindividual
districtshavereturnedthegreatestshareofthismoneyto
thetreasuryDisplaythiswithpleasureknowingthatyou



areapartofanenterprisingactivegroupstrivingfor
betterservicetothepeopleofCalifornia

ANNUALCONFERENCEAdeterminedefforthasbeen

madetomaketheactivitiesofthisconferenceselfsupport
ingAvoteofthanksshouldbeextendedtothemanydis
trictsStateHealthDepartmentpersonnelUniversityof
CaliforniatheOaklandandLosAngelesChambersofCom
merceothermosquitocontrolagenciescommercialorgan
izationsandthemanyindividualswhohavedevotedtime
effortandmoneytothisoutstandingeventHistoryalone
willrevealtheresultsofthiseffort

REGIONALMEETINGSTwoveryinstructiveregional
meetingswereheldduringtheyearThespringmeeting
heldinFresnowasajointeffortofFresnoConsolidatedand
MaderaDistrictsEmphasiswasplacedonthedemonstra
tionofvariousgroundandairplanesprayequipmentMany
districtsandcommercialorganizationscontributedtothis
effortshowingtheirspecializedequipmentandexplaining
indetailthepurposeofeachAworthysuggestionmade
atthecloseofthismeetingwasthatinthefutureanam
plifierbeavailablesothateveryonewouldbeabletohear
thedescriptionsThissuggestionispassedonwithhearty
approvalforinclusioninfuturemeetingsThefallmeeting
heldinMarysvillegavetheopportunitytomanydistricts
ofseeingthetremendousundertakingmosquitocontrol
representsintheSacramentoValleyThebusinessmeeting
wasdevotedtoareportbyallstandingcommitteesandin
asensewasadressrehearsalforthiseveningsmeeting
Localmeetingsofadjacentdistrictsdoofcourseprove
verybeneficialatalltimesandareacommonprocedure

Pastexperiencehasdemonstratedthattheannualconfer
enceisbecomingtootechnicalfortheaveragefieldopera
torWiththisthoughtinmindtheexecutivecommittee
hasdiscussedingreatdetailtheneedformakingthere
gionalmeetingsforthefieldoperatorsThispolicyisen
dorsedbythecommitteeandtheprerogativehasbeen
takenoffixingthetimeandplaceforthespringregional
meetingin1949Detailswillbeforwardedtoallmembers
wellinadvance

RELATIONSOFTHEASSOCIATIONWITHTHEBUREAU

OFVECTORCONTROLFromanexchangeofideasthese
relationshaveprogressedtoapointwherethereisgeneral
understandingonbothsidesArecentletterfromMrDahls
officehasoutlinedtheBureausobjectivesanditshouldbe
realizedbyalllocalagenciesthatthiscloserrelationwill
promotebetterunderstandingamongallconcernedAsin
thepasttheStateHealthDepartmentisrequestingthat
tworepresentaivesfromtheassociaionbeappointedtoserve
ontheAdvisoryCommitteetotheBureauofVectorCon
trolThiswillbeapartoftonightsbusinesssession

STANDINGCOMMITTEESAsthiswillbeincludedin

otherpartsoftheproceedingsnoeffortwillbemadeto
enumeratethevariouscommitteestheirchairmenormem
bersBeforeproceedingwiththereportsfromthesevarious
committeesmayIexpressmyindividualappreciationfor
thefineworktheyhavedoneTomethetrueindicationof
anygroupsprogressistheinterestshownbyeachmember
OurcommitteeshavedemonstratedthattheCaliforniaMos

quitoControlAssociationisanactiveworkingbody

FollowinghisreportMrRaleycalleduponthestanding
committeesfortheirannualreports
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ReportoftheLegislativeCommittee
ChairmanECRobinsonstatedthatagroupfrom

DelanohadintroducedabillintotheStateLegislature
causingittobeamisdemeanorformosquitoestobefound
breedingonanypremisesItwasfeltthatthisbillneeded
furtherstudyandthecommitteerecommendedwithholding
actiononituntilsuchstudycouldbemade

TheLegislativeCommitteehaspreparedabillwhich
wouldassistcitieswithinamosquitoabatementdistrictto
becomeannexedtothedistrictThecommitteerecom
mendedtheapprovalofthisbillKimballOrangeCounty
movedsecondedbyBollerudDurhamthatthecom
mitteesreportbyacceptedMotioncarried

ReportoftheCommitteeonAssociationFinancing
ChairmanJackKimballreadthereportofacommittee

appointedtostudywaysandmeanstochangethepresent
systemofCaliforniaMosquitoControlAssociationduesto
amoreequitablemethodThisreporthadpreviouslybeen
givenattheMarysvillemeetingonNovember171948
Thisreportfollows

FinalReportoftheBudgetandFinanceCommittee
MarysvilleCaliforniaNovember171948

TheBudgetandFinanceCommitteemetatSantaAna
CaliforniaonOctober291948Theobjectivesofthis
Committeeweretofirstworkoutanequitablebasisfor
assessingmemberDistrictsforannualcontractpayments
withamaximumof10000perDistrictandsecondto
prepareaworkingbudgetforthefiscalyear194950item
izinganticipatedincomeandexpenditures

ThefollowingtableofContractPaymentswasprepared
bytheCommitteetomeetthedesiredrequirementsand
stillinsureanincometomeetminimumoperatingex
pensesEachmemberDistrictwouldmakeannualpay
mentsdependingonitstotallocalfundsbudgetedforthat
fiscalyear

AnnualContractPaymentsbyMemberDistricts
AccordingtoLocalBudgetedFunds

BudgetedFunds AnnualContract
From To Payment
75000 Over 10000
50000 75000 9000
40000 50000 7500

30000 40000 6000

20000 30000 4000
10000 20000 2500

Under 10000 1000

Theanticipatedincomefromthefortythreedistrictsin
Californiahasbeenestimatedonthisbasisaccordingto
theirlocalbudgetsforthefiscalyear194748andisshown
onExhibitCtobe171000Sixdistrictswerenotinclud
edaspayingmembers

AnitemizedBudgetfortheFiscalYear194950show
inganticipatedIncomeandExpendituresispresentedin
ExhibitsAandBrespectivelyCertainfunctionsofthe
AssociationwhicharenowfinanciallycarriedbytheBureau
ofVectorControlStateDepartmentofPublicHealthare
includedintheBudgetinordertoshowtheentireprogram
Expendituresformeetingsweresetuponthebasisthat
theseexpenditureswouldbeoffsetbyincomeraisedat



thesemeetingssuchasregistrationfeesexhibitsetcThe
formofbudgetwasdesignedtopermitasimplifiedac
countingoftheprincipalAssociationfunctionsinorderto
securetheinformationnecessarytoprepareausefulbudget
inthefuture

Recommendations

1ThattheproposedtableofAnnualContractPayments
byMemberDistrictsAccordingtoLocalBudgetedFunds
beadoptedfortheFiscalYear194950

2Thatasimplifiedaccountingsystembesetupas
suggestedintheProposedBudgetandthattheAssociation
Treasurerprepareattheendofeachfiscalyearafinancial
statementofallincomeandexpendituresthisreporttobe
auditedbyaproposedAuditCommitteeandcopiessentto
eachmemberDistrictbytheSecretaryatthesametimehe
notifiestheseDistrictsthattheircontractpaymentsforthe
nextfiscalyeararedue

Respectfullysubmitted
RichardFPeters
GEdwinWashburn

JackHKimballChairman
ExhibitA

PROPOSEDBUDGET

CALIFORNIAMOSQUITOCONTROLASSOCIATION
FISCALYEAR194950

Income

Membership
ContractPaymentsbyDistricts 171000
AssociateMemberships 5000

ConferencesandMeetings
FallMeeting1949 5000

AnnualConference1950 10000

SpringMeeting1950 5000

Publications

ProceedingsandPapers 10000
SaleofReprints

MosquitoBuzz 000

ManualofOperations 000

SpecialServices
AssociationDecalInsignia 15000

TotalIncome

TotalBudgetedExpenditures

UnbudgetedReserve
ExhibitB

PROPOSEDBUDGET

CALIFORNIAMOSQUITOCONTROLASSOCIATION
FISCALYEAR194950

Expenditures
GeneralOperation

Stationery 5000
PostOfficeBoxRent 1600

PostageandMailing 10000

TelephoneandTelegraph 000

MiscellaneousOfficeSupplies 19400
StenographicAssistance 10000

ConferencesandMeetings
FallMeeting1949 5000

AnnualConference1950 10000

SpringMeeting1950 5000

176000

2

1

15000

221000
206000

15000

46000

20000
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Publications 140000
ProceedingsandPapers 120000

Editingprintingandmailing
ReprintsofPapers 10000

MosquitoBuzz EditingandPrinting 000

PreparedbyBureauofVector
ControlStateHealthDept

MosquitoBuzzMailing 10000

ManualofOperations 000

PreparedandtransmittedbyBureauof
VectorControlStateHealthDept

SpecialServices 000

TotalBudgetedExpenditures 206000

ExhibitC

ESTIMATEDINCOMEFROMCONTRACTPAYMENTS
BYMEMBERDISTRICTS

CaliforniaMosquitoControlAssociation
LocalBudget

From To

75000 Over

50000 75000
40000 50000
30000 40000
20000 30000
10000 20000
Under 10000
NonmemberDistricts

TOTALS

Annual EstNumberAnnual

Payment ofDistricts Income

10000 7 70000
9000 2 18000

7500 2 15000
6000 3 18000
4000 6 24000
2500 6 15000
1000 11 11000

6

43 171000

SperbeckSutterYubamovedsecondedbyMurray
DeltathatthereportbeacceptedandthattheCalifornia
MosquitoControlAssociationadoptthesuggestedpro
cedureofduesandthatthenameDistrictbechangedto
readAgencyThemotioncarried

ReportoftheCommitteeonCentralValleyCanals
ChairmanDahlreportedthatfurtherstudiesandevalua

tionswerebeingmadeunderthedirectionofMrBuchanan
ontheproblemsrelatingtomosquitocontrolalongthese
canalsandimpoundedwaters

ReportoftheCommitteeonIrrigationLaws
YourExecutiveCommitteerequestedareviewofthe

irrigationlawshavingrelationtotheoperationsofmosquito
abatementdistricts

TheStatelawsregardingirrigationdistrictsaresovolu
minousthatitwouldrequireatremendousamountoftime
byacompetentlawyertoreviewthislegislationYour
Committeefeelsthatitisnotjustifiedinexpendingtime
andmoneyforthisreviewIntheformationofthemany
IrrigationDistrictsinCaliforniatherequirementsofdrain
ageandmaintenanceofirrigationlateralsvarywitheach
districtThereforewefeelthatthelocalmosquitoabate
mentdistrictandtheirrigationdistrictcannegotiatetheir
individualproblemsonalocallevelbetterthanonastate
widebasis

Respectfullysubmitted
EChesterRobinsonChairman
GEdwinWashburn



ReportoftheCommitteeonEvaluationand
RevisionofReportingForms

DuringthepastyeartheReportFormsCommitteemade
athoroughstudyandrevisionofthedailyoperationalre
portformTherevisedformtogetherwithrecommenda
tionsonitsusewasturnedovertotheExecutiveCommittee

andlaterinsertedintheOperationsManual
ArevisionoftheMonthlyProgressReportwasalso

madeandisnowunderconsiderationbytheBureauof
VectorControl

Studiesarebeingmadeofthevariousmethodsofcom
pilingthedatafromthedailyreportsforindusioninthe
monthlyreports

Respectfullysubmitted
EdgarASmithChairman

ReportofthePublicationsCommittee

ThePublicationsCommitteecameintobeinginorder
thatthevariousfunctionsinvolvingpreparationanddis
tributionofliterarymaterialcouldreceivethebenefitof
severalpersonsperusalActuallytheactivitiesofthisCom
mitteeareconfinedtothethreeliteraryfunctionsofthe
Associationnamely1thetranscribingeditingand
distributionoftheProceedingsandPapersoftheAnnual
Conference2thereviewofmaterialsubmittedforthe
OperationsManualitspreparationanditsreleaseupon
receivingapproval3themonthlypublicationofthe
MosquitoBuzz

RegardingnumberonetheProceedingsandPapers
aslongasHaroldGrayconsentstocontinuewithhistran
scribingandeditorialservicesthereleavesnothingtobe
desired

Regardingnumbertwomorematerialisneededforcon
siderationbythisCommitteewhichcouldbeputintothe
OperationsManualInshortpleasereadtheprefacetothe
OperationsManualagainwhenyoureturntoyourindivid
ualstationsandthenproduce

RegardingnumberthreeTheMosquitoBuzzIfeelin
clinedtorequestanactivityreportfromthevariousBuzz
reportersordoyouJackKimballRollandHenderson
DickSperbeckGordonMapesPetePangburnandEd
SmithrealizethatyouareBuzzreportersIfeelperfectly
justifiedinsubmittingtotheAssociationindividuallyand
collectivelythattheBuzzrequiresapproximately2000
wellchosenwordsmonthlybeforeitcangotopressproper
lyfeatheredDuringthelasttwomonthsonly200words
havebeenreceivedThismeansthattheeditorisforcedto

scratchhisnogginmostforciblyandImustconfessthat
hisnogginhasnttheattributesofAladdinslampIn
otherwordssomeofthearticlesappearingrecentlyarethe
productsofforcedlabor

Itismyhopethatsomeofyouwilltaketheseremarksto
heartandrememberthethoughtsimpartedinthislittle
poemwhichappearedintheBuzzandhassincebeenre
producedinMosquitoNews

EditorsLament

Lastpagelastcolumn
Editorsgettinmitysolemn
WenttothePOFounditdry
AgainnocontributionsWhy
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IfyouwanttheBuzztobuzz
Betterstartemflowincuz

GodainteditingtheBuzz
OhhowIwishhewuz

Themembersofthiscommitteeareasidefromthe
speakerHaroldGrayandGEdwinWashburn

WithouttheexistenceofaPublicationsCommitteeyou
wouldbewithoutanyformoforganizedknowledgeoflocal
mosquitohappeningsItisrecommendedthattheCom
mitteebecontinuedandsupported

Respectfullysubmitted
RichardFPetersChairman

ReportoftheEntomologyCommittee
Duringthepastyeareachofthethreesubcommitteesof

theEntomologyCommitteemetseveraltimesandtheir
accomplishmentswillbereportedbythesubcommittee
chairmenDuringthecourseofthesemeetingsitbecame
evidentthattheproblemsbeinginvestigatedbythesub
committeeswereofgeneralinterestandwereratherbroad
inscopeThisfirstbecameobviousinthecaseoftheSub
CommitteeonPublicRelationsandEducationandledto
therecommendationthatthissubcommitteebeelevatedto

fullcommitteestatusTheExecutiveCommitteeapproved
therecommendationandtookappropriateaction

AtameetingoftheEntomologyCommitteeinBerkeley
onJanuary211949itwastheunanimousopinionofthose
presentthattheSubCommitteeonMosquitoSurveyMeth
odsandtheSubCommitteeonInsecticidalTestingand
Formulationshouldbecontinuedandshouldbeaccorded

fullcommitteestatusdrawingtheirmembershipentirely
fromtheAssociationThiswouldobviatethenecessityfor
anEntomologyCommitteeassuch

Respectfullysubmitted
EdgarASmithChairman

ReportofthePublicRelationsandEducation
Committee

ThePublicRelationsandEducationCommitteeevolved
intofullcommitteestatusfromasubcommitteeofthe

EntomologyCommitteebecauseofthebreadthofscopeof
itsactivitiesOriginallyitwasplannedthattheSubCom
mitteeshouldapplyitselftomattersofentomologicalsig
nificancealonebutitsoonbecameapparentthatthegeneral
fieldofpublicrelationsandeducationinmosquitocontrol
wantsforconsiderablefurthermentanditwouldhardlydo
todevelopasinglephasedisproportionatetotheentire
need

Firstfuntionofthethensubcommitteewastosponsor
aninsigniacontestamonghighschoolswithinlocalmos
quitocontrolagenciesFromthiscontesthascomethe
insigniawhichtodaytravelsCaliforniaonvariousdistrict
vehiclesandistobefoundonletterheadanduponthecover
oftheProceedingsandPapersoftheAnnualConferences

TheCommitteehasanalyzeditsreasonsforbeingandis
workingtowardtwoobjectives

1Thefurthermentofstaffsoflocalagenciesintheir
ownpublicrelationsandeducationand

2Thedevelopmentofwaysandmeansofmosteffec
tivelyreachingthepublicwiththeindividualprogramof
eachorganization

IntheformerarecommendedformforRecordof



ServiceRequestandarecommendedformforApplication
forEmploymenthavebeenpreparedbytheCommittee
whichhavebeensubmittedtotheExecutiveCommittee

withrecommendationthateachbeputintousebycontrol
agencies

InthelattertheCommitteeisseekingtogatherfactual
informationconcerningproblemsoflocalmosquitocontrol
agenciesandtotakestepstoplacesuchinformationinthe
handsofthelocalagenciesandintochannelsofpublic
information

ThejobofthisCommitteehasjustbegunanditis
recommendedthatitbecontinuedbytheExecutiveCom
mitteeforthecurrentyearandadinfinitum

MembersofthecommitteeincludeRollandHenderson
WDonaldMurrayEChesterRobinsonEdgarASmith
ProfessorWBHermsHonorary

Respectfullysubmitted
RichardFPetersChairman

ReportoftheSubCommitteeonInsecticideTesting
andFormulationsoftheEntomologyCommittee

Thefirstmeetingofthissubcommitteewasheldat
TulareonFebruary271948Atthismeetingthesubject
ofthestandardizationoftestingtechniquesinthisState
wasdiscussedItwasfeltbythecommitteethatifthisgoal
couldbeachievedmuchwouldhavebeenaccomplishedas
onlythroughtheuseofonetestprocedurebyallagencies
couldtheresultsbecompareddistricttodistrictandarea
toareawithanydegreeofaccuracyItwasalsoconsidered
advisablethatoneDDTformulationbesetupanddesig
natedasStandardTestLarvicideThismaterialtobe

madeupinonebatchinorderthatallofitwouldbethe
sameandofferedtoalldistrictsThismaterialtobeused
asastandardagainstwhichallothersmightbetestedinthe
samemannerastheOTIisusedThe25DDT 10
TritonX100inXyleneformulawasdecidedonforthis
purpose

Infurtheranceoftheseobjectivesmoveswereinitiated
tocanvassdistrictsforordersoftheTestLarvicideandto

requestbidsforitspreparationTheinformationwhichit
wouldbedesirabletoobtaininthefieldtestingofmaterials
wasdiscussedandatentativetestproceduresetupThis
procedurewithdiscussionhasbeenforwardedtotheEx
ecutiveCommitteeoftheCaliforniaMosquitoControl
AssociationforinclusionintheMosquitoControlManual

ThesecondmeetingoftheSubCommitteewasheldat
SelmaApril211948forthepurposeoffurtherdiscussion
ofthestandardtestlarvicide

Someofthechemicalcompanieshadsubmittedbidson
anorequalbasisinsteadoftheformuladesignatedItwas
agreedtoresubmitthecallforbidsmakingitclearthat
onlythestatedformulawasacceptableFurtheritwas
agreedthattheDDTusedbeablendofequalpartsofthe
productsoffourmanufacturersandthatpurchasersofthe
materialbefurnishedwithacompleteanalysisofthefor
mulationBidswereagaincalledforandthematerialmade
upanddeliveredtotheinterestedparties

ThefinalmeetingwasheldinLosBanosonAugust6
1948DrRMBohartoftheUniversityofCalifornia
CollegeofAgriculturediscussedhisworkonthetestingof
thenewerinsecticidesagainstmosquitolarvae
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Testsbeingcarriedoninvariousdistrictsbythosepresent
werealsodiscussed

ItisfeltthatthisSubCommitteeshouldbecontinued

eitherinitspresentstatusorasastandingcommitteetobe
availableatanytimetohandleproblemswhichmightcome
beforeit

Respectfullysubmitted
GordonFSmithChairman

ReportoftheSubCommitteeonSurveyMethods
oftheEntomologyCommittee

ISurveyAimsandValues
ASurveymethodstechniquesandequipmentshouldbe

standardizedinsofarasispossiblewithdueconsidera
tionforvaryingmosquitocontrolconditionsthrough
outCaliforniaUseofinformationobtainedthrough
surveymethodswillbeaprimaryobjectiveasthis
informationisessentialinorganizingthecontrol
program

BStandardizationofsurveymethodswillacttofurther
stimulateascientificapproachtotheproblemsof
mosquitoabatementandinthismanneraidincon
tributingtotheeconomicsoundnessofcontrolopera
tions

IITypesofSurveys
AInitialSurvey

1ObjectiveTodeterminethemostefficientand
economicalmethodsthatcanbeemployedto
achievecontrol

2FundamentalInformation
aDeterminationofspeciesinthearea
bRelativeabundanceofvariousspecies
cSourcesofvariousspecies
dDistributionoftheimportantpestandvector

species
3Procedure Conductaprogramofsytematic

samplingoflarvaeandadultsfromalltypesof
sourcesthroughoutthesurveyareaThiswould
includetheestablishingofaseriesofresting
stationsthatcouldbemaintainedthroughoutthe
firstfullmosquitoseasonThefirstrecordsfrom
thesestationscouldbeincorporatedintheinitial
surveydataThenumberofthesestationsrequired
foradistrictcouldbedeterminedonthebasisof
areaasfollowsAminimumoftenstationswould
berequiredfordistrictshavinganareaof500
squaremilesorlessdistrictshavinganarea
greaterthan500squaremileswouldaddone
stationforeachadditional50squaremiles

4DescriptionofTerrain
aThiswillrequirestudyofavailablemapsand

aerialphotographs Acertainamountof

grossmappingmaybenecessary
bConsiderationmustbegiventochangingcon

ditionsbroughtaboutbymanmadealterations
5Evaluationoftheeffectsofseasonalchangein

relationtomosquitospecies
6Relativeimportanceofmosquitospecies

aThismustbebasedonareasonableknowledge
ofecologyrelationshipofamosquitotothe
environment



7PersonnelRequirementsUnlesstheinitialsurvey
isconductedinathoroughmannerandthedata
obtainedproperlyanalyzedandinterpretedthe
endresultsmaybeentirelymisleading Itwas

thereforerecommendedthatcompetentexperi
encedprofessionalpersonnelwhohaveathorough
workingknowledgeofmosquitoecologybeem
ployedtorenderthoseservicesSuchservices
mightbeobtainedeitheronapermanentorona
consultingbasis

BRoutineSurveys
1FirstSeasonofOperationWeeklycollections

fromaseriesofpermanentadultrestingstations
willprobablybeneededforaperiodofoneyear
only

2SecondSeasonofOperationBythebeginningof
thesecondseasonadistrictshouldhaveapro
cedureestablishedwherebyrecordsofallinspec
tionsshouldbekeptsystematicallyThiswould
requireroutinelarvaeandadultinspectionsThe
summaryofdatacouldincludeinformationfrom
bitingrecordsadultrestingstationslighttraps
etcAsummaryofthesedatacouldbemadea
partoftheregularmonthlyreportandrecordedas
indicatedbelow

Numberof Numberof SpeciesinOrder
InspectionsSamplesIdentified ofAbundance

Larvae

Adults

Byusingthisprocedurethenumberofpermanent
collectingstationscouldbereducedItisbelieved
tobedesirabletoreducethenumberofpermanent
collectingstationsaftertheinitialsurveyinthat
itisgenerallyrecognizedthatsuchrecordsdonot
representatruestatisticalsamplingandaredif
ficultifnotimpossibletointerpretasanindex
tocontrolaccomplishment
aCollectionsLarvaeandadultsshouldbecol

lectedbyforemenandinspectorsaspartof
theirroutineworkSpecimensshouldbesub
mittedtothelaboratoryaccompaniedbythe
followinginformation
1Collectorsname
2Date

3Locality
4Typeofharbor
5Approximatedensity

3Mapping
aSectionsurveymaps

IIISurveyEquipment
ACompletefieldequipmentproperlycarriedandready

foruseisessentialtogoodsurveywork
1Itisrecommendedthatpersonnelengagedinfield

surveyworkbesuppliedwiththefollowing
aKitorcontainerforcarryingrequiredmaterials
bChloroformtubeThechloroformtubeisre

commendedforthefollowingreasons
1Eliminateshazardofcoccidioidalgranuloma

duetoinhalationofdustinareaswherethis
diseaseisendemic

2Chloroformtubesarenowinmoregeneral
uselocallyandthroughoutthecountry
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3Chloroformtubesarefasterinvolveuseof
lessequipmentandaregenerallyamore
simpledeviceforusebyinspectorsand
operators

cFlashlight
dPillboxes

1Exceptfortheslidingsectiontypeany
smalldurablepillboxshouldbesatisfactory
forstoringadultmosquitoes

2Inordertopreventmoldandthedestruction
ofspecimensbyantsanddermestidsin
storedmaterialtheuseofparadichloroben
zeneornaphthaleneisrecommended

eDippersOnehalfpintflatbottomround
handle

fJarsforcollectionoflarvae
1Onefourthtoonehalfpintsize suitable

shapeandlid
Pencilg

Respectfullysubmitted
TheodoreAaronsChairman
BBrookman

HarveyMagy
JackWalker
HerbHerms

InorderthatallactionsoftheExecutiveCommittee

mightbeapprovedElmoRussellHanfordmovedsec
ondedbyJonesMarinthatallactiontakenthisyearby
theExecutiveCommitteebeacceptedandapprovedThe
motioncarried

AdiscussionwasheldconcerningtheTentativeCon
stitutionandByLawsMcGowanAlamedamadea
motionsecondedbyHendersonTularethattheCalifor
niaMosquitoControlAssociationcontinuetooperateunder
thisconstitutionforonemoreyearThemotioncarried

PresidentRaleyreadaletterfromDrHalversonasking
thattwomembersbeappointedtoserveontheAdvisory
CommitteetotheStateHealthDepartmentonmatters
concerningmosquitocontrolproblemsWillisRedding
movedsecondedbyDavis FresnothattheExecutive
Committeebegiventheauthoritytoappointpersonson
thiscommitteeMotioncarried

PresidentRaleysuggestedthatweverballyextendthe
CaliforniaMosquitoControlAssociationExhibitCommittee
avoteofthanksfortheirsplendidjoboforganizingand
settinguptheboothsfortheAnnualConference

PresidentRaleysuggestedtothegroupthataSchoolof
Administrationmightbeofferedtocertaindistrictperson
nelthisfallHestatedthatFresnoStateCollegehadsigni
fiedtheirwillingnesstoparticipateandputonsucha
schoolNovotewastakenbutmostdistrictsseemedto
beinaccordwiththeidea

TrusteeLeroySmithDeltastatedhisviewsonthe
Associationsresponsibilitytowardthesubventionfunds
statingthatweshouldallhelpespeciallythateachdistrict
shouldgetitsfairshareofthefundsandthathefeltthe
CaliforniaMosquitoControlAssociationshouldtakeamore
definitestandandacceptitsresponsibilityasabargaining
agentforitsmembers

OneresolutionbytheResolutionsCommitteewasread
asfollows



RESOLUTION

ofthe

CALIFORNIAMOSQUITOCONTROLASSOCIATION
WHEREAStheCaliforniaMosquitoControlAssociation

convenedforitsSeventeenthAnnualConferenceatBerk

eleyCaliforniaonthisninthdayofFebruary1949does
desiretoexpressitsappreciationtotheDepartmentof
PublicHealthoftheStateofCalifornianowtherefore

BEITRESOLVEDthattheCaliforniaMosquitoControl
Associationdoesrecognizeandappreciatetheinvaluable
assistanceandmanyservicesmadeavailabletothisAssocia
tionbytheDepartmentofPublicHealthoftheStateof
CaliforniaduringthepastyearwithoutwhichthisAssocia
tioncouldnotcarryoutitsfunctionsandobligationsinthe
mannersodesiredandneededbythemosquitoabatement
districtscomprisingthisAssociation

BEITFURTHERRESOLVEDthatthisAssociationisinfull

accordwiththeDepartmentaimsandobjectivesformos
quitocontrolingeneralandvectormosquitocontrolin
particularandpledgestodoeverythingwithinitspowerto
attaintheseaimsandobjetives

BEITFURTHERRESOLVEDthattheSecretaryofthis
Associationbeinstructedtotransmitacertifiedcopyof
thisresolutiontoWiltonLHalversonMDDirectorofthe
DepartmentofPublicHealthoftheStateofCalifornia
immediatelyaftertheadjournmentofthisconference

Iherebycertifythattheaboveresolutionwasdulypassed
bythemembersoftheCaliforniaMosquitoControlAsso
ciationattendingthisSeventeenthAnnualConferenceon
February91949

CaliforniaMosquitoControlAssn
EdgarSmithSecretary

RobinsonmovedsecondedbyGraythatthisresolution
beadoptedThemotioncarried

TheNominatingCommitteereportwascalledforby
PresidentRaleyThereportreadbyChairmanRobinson
follows

ReportoftheNominatingCommittee
TheNominatingCommitteeoftheCaliforniaMosquito

ControlAssociationformallypresentitsrecommendations
forofficersandExecutiveCommitteeoftheCaliforniaMos

quitoControlAssociationfortheyear1949Ithasen
deavoredtoconformasnearaspossiblewiththeByLaws
oftheAssociationtakingintoconsiderationterritorial
distributionoftheofficers

OFFICERS

GEdwinWashburnPresident
ManagerTurlockMosquitoAbatementDistrict

JackHKimballVicePresident
ManagerOrangeCountyMosquitoAbatementDistrict

EdgarASmithSecretaryTreasurer
ManagerMercedMosquitoAbatementDistrict

EXECUTIVECOMMITTEE

WilliamBHerms

TrusteeAlamedaCountyMosquitoAbatementDistrict
ThomasMSperbeck

ManagerSutterYubaMosquitoAbatementDistrict
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Thepresidentvicepresidentsecretarytreasurerandpast
presidentareaccordingtotheByLawsautomaticallymem
bersoftheExecutiveCommittee

Respectfullysubmitted
EChesterRobinsonChairman
GPaulJones
HCPangburn
RollandHenderson

JoeWillis

LeroySmithDeltamovedsecondedbyDavisFres
nothattheNominatingCommitteesreportbeaccepted
andthattheSecretarycastaunanimousballotMotion
carried

SmithDeltamovedsecondedbySmithMerced
thattheactionoftheSecretaryincastingaunanimousbal
lotberatifiedMotioncarried

PresidentWashburnthencalledforanyfurtherbusiness
Therebeingnonethemeetingwasdeclaredadjournedat
1100pm

Respectfullysubmitted
GEdwinWashburn

SECONDSESSION

AmericanMosquitoControlAssociationDay

TUESDAYFEBRUARY81949

HotelClaremontOaklandCalifornia

Thesessionconvenedat930amPresidentHD
Petersopenedthemeeting

MrPetersGentlementhesessionforthedayisnow
openYourretiringPresidenthasonlyonedutytoperform
thismorningbutbeforedoingthatIwanttoexpressmy
appreciationforthearrangementsthatwehavehereWe
fromtheeastarecertainlyenjoyingthehospitalityofthe
CaliforniaMosquitoControlAssociationanditisagreat
pleasuretomeetwithyouIhaveonemoredutytoper
form thatbeingtheintroductionofyourincoming
PresidentItisratherunusualforacrackerboyfrom
FloridatointroducetoaCaliforniaaudienceamanyou
knowsomuchbetterthanIdohowevertheoccasionde
mandsandmeritsasatisfactoryintroductioneventoa
Californiaaudienceandtherearethoseofyouherewho
arenotfromCaliforniaThemanwhoistosucceedmeis
anoldtimerandwhenIsayoldtimerImeanoldtimer
Foranumberofyearshehasreachednationalprominence
inhisworkheisacoauthorofMosquitoControlwith
MosquitoBillHermswhichhasbeenaccordednational
acclaimYouknowhimtobeaverycapableenergetic
enthusiasticworkerandIamsurehewillbringthatwith
himwhenhetakesoverasPresidentoftheAmericanMos

quitoControlAssociationIthinkitisfittingthatwebring
theincomingPresidenttothestageandifMrHarryStage
willhelpmeIwouldliketoescortHaroldFGrayHarold
thereisonefeatureofthisintroductionceremonythatmust
bedonethatistopresentyouwiththesymbolofyour
authorityIamhappytoplaceonyounowthePresidents
badgewhichisyoursymbolofauthorityuntilyourelin
quishittoyoursuccessorIamsureyouwillwearitwith
honorandIwanttoofferyoumycongratulationsandmy



cooperationandwishyoueverysuccessinthecomingyear
Applause
MrGrayIhaveoneverypleasantdutytoperformfor

theretiringPresidentDukePetersbeforeanyfurtherac
tivityisundetakenWehaveapleasantcustominthe
AmericanMosquitoControlAssociationofpresentingto
ourretiringpresidentsgoldbadgesshowingthattheyare
pastpresidentsofthisorganizationandIwillnowputthis
pastpresidentsbadgeonDukePetersThisisareciprocal
propositionHegivesme IgivehimSoDukeyouare
nowPastPresidentofthisAssociationwithalltheassets
thatgowithitifanybutIwanttoextendtoyouthe
thanksofallofusfortheveryfineworkthatyouhavedone
asPresidentofthisorganizationduringsomewhatmore
thanthepastyearIbelieveyouhavehadthehonorof
havinghadthelongesttermofofficeofanypresidentof
theorganizationItsajobwelldoneDukeWehaveall
admiredyouforthewayyouhavehandledthingsandwe
hopetoseeyouatmanymanyconventionsinthefuture

MrPetersThankyouHarold
MrGrayWearebehindourscheduleduetovarious

andsundryactivitiesThereareafewannouncementsto
makebeforewestartItwillbenecessarytoobtaintickets
fortheDinnerDancetonightpriortothe1000amdead
lineThereareonlyabout27minutestogettheticketsfor
theDinnerDancewhichcanbeobtainedattheRegistra
tionDeskwhichisoutsidethedoorWealsorequestthat
thosewhohavenotregisteredpleasedosoattheRegistra
tionDeskSomeofyouarenotmembersoftheAmerican
AssociationWewouldlikeverymuchtohaveyouwho
areinterestedinmosquitocontrolworktobecomemembers
ofthisAssociationandapplicationblanksmaybeobtained
attheRegistrationDeskForthosewhoareinterestedand
donothavecopies therearecopiesofthelastissuethe
onethathasjustcomeout ofMosquitoNewsThese
alsoareavailableforfreedistributionattheRegistration
DeskWealsocallyourattentiontothefactthatthereare
afewcopiesoftheAircraftBulletin thebookletonthe

usesofaircraftinmosquitocontrolwork whichare

availableattheRegistrationDeskThepriceofthesebul
letinsis125formembers150fornonmembersThisis
averyvaluablebulletinwhichgivesagreatrealoftechnical
andpracticalinformationontheuseofaircraftItwas
assembledbythemembersofthisAssociationandpublished
byitthroughthecourtesiesandfinancialasistanceofMr
HWVanHovenburgoftheStLouisSouthwesternRail
road

AtthemeetingoftheInterimBoardoftheAssociation
lastnightweelectedLesterSmithVicePresidentofthe
AssociationandselectedVirginiaastheplaceofmeetingin
1950

PRESIDENTSADDRESS

Aboutsevenyearsagoitappearedthatmosquitocontrol
hadreachedaratherstaticperiodinitsdevelopmentand
thatuntilsomebasicallynewanddifferenttechniquewas
introducedastheresultofscientificresearchthedevelop
mentstobeexpectedwouldbealongthelinesofrefine
mentandperfectionofthethenavailablemethods

ThencamethewarandtheintroductionofDDTfor
militarypurposesandfinallyitsreleaseforcivilianuse
Thingsmovedrapidlyinmosquitocontrolsomuchsothat
nowitisdesirabletopausetakestockandifpossiblesee
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wherewehavegoneandwhitherwearegoingIfwelike
amarinerdrivenbystormhavebeenblownoffourtrue
coursenowisthetimetotakeourbearingsandsetour
coursearightagain

Thedevelopmentofnewinsecticideswithlarvicidal
potenciesfargreaterthananymaterialsheretoforeavailable
plusmarkedadulticidalpotencieseitherasasurfaceresidual
effectorinfinelydispersedphaseinairhasopenedsome
newandeffectiveavenuesofattackuponmanyinsects
especiallymosquitoesfliesfleasandliceOfthesenew
materialsDDTisthemostpublicizedandhashadthe
greatestamountofpracticalusesothatitslimitationsand
effectivenessarebetterknownespeciallyasconcernsthe
controlofmosquitoesandhouseflies

Theratherspectacularresultswhichcanbeobtained
withDDTandsimilarinsecticidesandperhapsthefascina
tionwhichisinherentinanewtoolgadgetortoymay
haveledustotheuseofthesematerialsbeyondthebounds
ofreasonablelongrangeeconomyandeffectivenesswithin
temperateclimaticzonesandincivilizedareasThisis
particularlynoticeableinhouseflycontrolandmosquito
control

Inthisdiscussiontropicalregionswillbeomittedfrom
considerationforthereasonthatnumerousmodificationsin
practicemustbemadeascomparedwithtemperateclimate
operationsinordertomeetdifferencesinconditionsof
climatediseaseprevalenceeconomicproductivityand
standardsoflivingTheeliminationoftropicalareasfrom
considerationheredoesnotignorethegreatimportanceof
vectorcontrolinthetropicsitsimplyconfinesthediscus
siontoproblemsintemperateclimateregionsandtoareas
ofappreciableeconomicproductivityandreasonablyhigh
standardsofliving

Beforeenteringintothediscussionofthepresentprob
lemsofmosquitocontrolasaffectedbythenewtechniques
affordedbyDDTanditsanalogsitwillbeadvantageous
toconsidertheproblemofhouseflycontrolasacorollary
orcomparison

Herethecontrolresultswhichcanbeobtainedimmedi

atelytemporarilyandlocallybyaerosolapplicationand
oftenoveraperiodofseveralmonthsbyresidualapplica
tionsaresospectacularthattheyhavetendedtoobscurein
themindsofmanypersonsthefactthatthepresenceof
appreciablenumbersofhousefliesindicatestheaccumula
tionofdecayingorganicmatterfrequentlymanuresand
representsaninsanitaryconditionwhichshouldbecor
rectedbyappropriatemeasures

Byanypostulatesofcommondecencycommonsense
oreconomicsthemassproductionofhousefliesMusca
domesticaasaresultofcarelesspracticesinthedisposal
ofmanuresgarbageorotherorganicwastescannotbe
condonedToanevenlessdegreecanwecondonetheac
cumulationoraccessibilityofhumanexcrementorother
infectivematerialsfromwhichfliesmayderivethoseorgan
ismsofcommunicablediseasewhichtheyareabletotrans
mitaspassivevectorsItthereforeisabasicconceptoffly
controlthatanymanuresgarbageorotherdecayingorganic
materialinwhichfliesmaydevelopmustberemovedand
disposedofinsuchmannerastominimizeorpreventthe
productionofhousefliesinlargenumbersandthatin
fectivematerialsparticularlyhumanexcretamustbedis
posedofinsuchamannerastobeinaccessibletoflies
Itmaynotbepossibleatreasonablecosttocompletely



preventthebreedingofallhousefliesortoaccomplishthe
completedisposalofallinfectivematerialsbutafairly
completeandeffectiveremovalandproperdisposalofthese
materialswillreducethetotalproductionoffliestorela
tivelysmallnumberswhichhavelittleornopublichealth
significanceornuisancecapacity

Theuseofresidualinsecticidesasthesolemeansoffly
controlignoresthebasicallyinsanitaryconditionswhichper
mittheproductionoflargenumbersoffliesorallowthe
possibilityoftheirinfectionThisisneithersensiblede
centnorgoodpracticeTheuseofresidualeffectinsecti
cidesasanadjuncttobasicsanitarymeasuresisdefensible
andinmostcasesjustifiablebuttheirsubstitutionforsani
tationisindefensibleexceptpossiblyinemergencies

Withrespecttomosquitocontrolasimilarlineofreason
ingisequallyapplicablebutwithcertainaddedpostulates
whichareofconsiderableimportance

Overthepastfortyormoreyearsbothexperienceand
logichaveindicatedthatthebasicfunctionofmosquito
controlistoeliminateorminimizetheproductionof
mosquitoesAllsuccessfulpracticeinthisfieldintemperate
climatesandincivilizedareashasbeenbasedonthis
conceptTheintroductionofnewinsecticidesofgreater
toxicityaslarvicidesoradulticideshasnotchangedthis
basicpostulateofmosquitocontrolItsimplygivesus
addedtechniqueswhichcanmakeourworkmoreeffective
andIexpectultimatelywillresultinreducedcostsof
operationsifintelligentlyappliedtolongrangeprograms

Howeverthereareindicationsthatinsomeabatement
agenciesthisbasicpostulateofmosquitocontroleitherhas
beenlostsightoforignoredandthatthemanagementof
theseagencieshasbecomeobsessedwiththeideathat
insecticidalvaporscanbesubstitutedforeliminationreduc
tionormodificationofproductionwaterItisadmitted
thatcloudsofDDTfoginacommunityarespectacularin
appearanceandsometimes thoughirregularlyandnot
alwayspredictablyspectacularinthemannerinwhich
theywillstrikedownaninvasionofmosquitoesButthese
mosquitoesdevelopedsomewherethatsomewherecould
havebeenfoundwhiletheywereyetlarvae thoselarvae

couldhavebeenkilledbeforetheydevelopedintoadultsand
flewandbetterandmorelogicallythatwaterinthat
somewherecouldhavebeenpreventedfromaccumulating
bydrainageorotherappropriatemeasures

Thesecloudsofaerosolarespectacularinappearanceto
thegeneralpublic Itlookslikethemosquitoabatement
agencyisdoingsomethingatanyratedoingsomethingthe
publiccanseeYoureffectiveworktheyseldomseeBut
actuallythesecloudsofinsecticidesareconfessionsoffail
ureyoufailedtopreventthosemosquitoesfromemerging
onthewingandhungryforbloodTheinsecticidefogis
notonlyaconfessionoffailure itisanopenadvertise
mentoffailureTheaveragecitizenandtaxpayerhasnt
gotontothatangleyetbuthewillJustgivehimtime

Butdrainageandothermeasuresforthecontrolofmos
quitoproductionappeartobeexpensiveandtakealotof
timeandworkItmaybeseveralyearsbeforesuchmeas
urescouldbecomesufficientlyeffectivetoproducenotice
ableresultsintheredutionofmosquitoprevalenceandthe
residentcitizenwantsresultsnownotseveralyearslater
AdmittedandJohnQPublicisentitledtoasmuchpro
tectionnowasisreasonablypossibleandiscompatiblewith
aneconomicallysoundprogramofabatementAndina
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newagencyitisbothsensibleandreasonablethattemporary
controlmeasuresshouldbeusedeffectivelywhilethebasic
preventivemeasuresreductionofproductionwaterare
beingcarriedoutThedisturbingfeatureofsomeprograms
isthatsomucheffortandexpenseisbeinglavishedon
insecticidaloperationsofonlytemporaryeffectbutthere
isnolongrangeplanfortheeliminationofproduction
waterorelsetheoperationstowardtheeliminationofpro
ductionwaterareinadequate

SomeagenciesareoffthetrackPossiblythisprotestmay
helpthemgetbackontherighttrack

Butthereareotherconsiderationswhichmustbetaken
intoaccountThesenewinsecticidesjustlikemostofthe
insecticidespreviouslyavailablearetoxicagentsOurex
periencewiththenewmaterialsisrelativelyshortintime
MostofushavebeenconvincedbyexperiencethatifDDT
isusedinappropriatesituationsandwithreasonablecare
itisnotdirectlyharmfultomanButwhenitisspread
broadcastoverthecountrywhatmaybeitscumulative
effectsintimeFranklywedontknowatpresentWedo
notknowtheultimateeffectthataccumulationsofthese

insecticidesmayhaveupontheecologyofmanyofthe
lowerordersofanimalswhicharemostaffectedbythem
Forexamplewillsoilfertilitybereducedifearthwormsare
killedbyaccumulationsofDDTinlargeareasasaresult
ofbroadcastapplicationsAndiffertilityisreducedwill
organiccoverbesoreducedthatsoilerosionwillstillfurther
reducefoodproductionWedontknowbutjusttoraise
thequestionsuggeststheneedforcautionintheuseof
thesematerialsuntilourknowledgeismorecompleteand
exact

Furthermorewhateffectwillbroadcastingofthesepow
erfulinsecticideshaveuponsomeusefulinsectsSomeare
predatorsonimportantparasitesofvariouscropsordo
mesticanimalsArewedoingsomethingtoupsettheeco
logicalbalanceMostofusdontknowandapparently
somedontseemtoevenrecognizethatthismaybea
matterofgreateconomicimportance

ThisisntajeremiadThespeakerisconfidentthatDDT
forexamplecanbeusedunderappropriateconditionswith
greatbenefittomanandwithnodamageoratleastvery
minordamagetoeithermanorotheranimalsofeconomic
valuetomanHealsoexpectsthatwewillfindappropriate
usesforothernewinsecticideswhichmaypossiblybeap
pliedtosomesituationsmoreeffectivelythanDDTBut
therecklessandillconsideredbroadcastoftheseinsecticides
couldproduceconditionswhichmightresultinextreme
publicdisfavorandpossiblyrestrictiveorpunitivelegis
lationwhichcouldimpedesoundmosquitoworkformany
yearsNoonewantsthat

SoletssticktosoundfundamentalsLetsdoasmuch

basiccontrolaspossibleinthepreventionofmosquito
productionInthelongrunthatiseconomicalandeffec
tiveInsecticidingisacontinuousnonreducingexpense
Withournewinsecticideswedonotknowasyetwhat
theendresultsthecumulativeeffectsmaybeCautionand
commonsenseareneeded

NearlyfortyyearsagoSirRonaldRosssetforthcertain
fundamentalpostulatesofmalariacontrolwhichhecalled

RossRonaldThepreventionofmalariaNewYork
EPDutton Co1910p295



GENERALSANITATIONMAXIMSTheyarepresentedin
generaltermsapplicabletothepreventionofallcommuni
cablediseasesThesepostulatesarevalidtodaywithlittle
modificationdespitenearlyahalfcenturyofprogressin
dicatingtherelativepermanenceofsoundbasicprinciples
inthemidstofchangingtechniquesThespeakertherefore
presentsforyourconsiderationadozenbasicpostulatesof
sanitarysciencewhicharebroadlyapplicabletotheentire
fieldofsanitationincludingmosquitocontrolasaphase
thereof

GENERALSANITATIONMAXIMS

1Thatsanitationmeasureisthewisestwhichcausesthe

publictheleastinconvenienceandwhichtothemini
mumextentrunscountertothecustomsandbeliefsof

thecommunity
2Thatsanitationmeasureisthemostpracticablewhich

canbecarriedoutbygovernmentswithoutmakingany
demandsonthethoughtseffortsorcomplianceofthe
citizens

3Tothegreatestextentpossiblesanitationmeasures
shouldbecarriedonbythelocalgovernmentsdirectly
responsibletothepeopleconcerneddirectoperations
bythemoreremotestateandparticularlyfederalgov
ernmentsshouldbeattheminimum

4Thatsanitationmeasureisthemosteconomicalwhich

confersperunitofcostoveraperiodofyearsthe
widestbenefitstothepublic

5Thecostofsanitationmeasuresmustbeadjustednot
onlytotheamountofdiseaseoreconomiclossinvolved
butalsototheeconomicproductivityofthepeople
affected

6Theunitcostofsanitationmeasuresshouldbedeter

minedoveraperiodofyearssaytwentyatleastin
ordertoarriveatrealcostsofvariouspossiblemeasures

7Incaseofdoubtrelativelylowcostmeasuresshouldbe
adoptedfirstinpreferencetorelativelyhighcostmeas
uresbutthetruecostofeachshouldbedetermined
onalongtermbasis

8Nosanitationmeasureshouldbeadopteduntilacare
fulstudyhasshownboththenecessityforitandthe
financialabilityofthepeopletopayforiteasily

9Thatsanitationmeasureisthemosteffectivewhich
eliminatesorgreatlyreducesthebasiccauseofillness
oreconomicloss

10Everysanitationmeasureshouldbeaccuratelymeasured
astoitsresultsinpublicbenefitdiseaseprevalence
minimizedoreconomiclossreducedaccordingtoits
truelongrangecostandastotherelationofthiscost
tothecostofdiseaseorothereconomiclosssustained

11Whileittakescourageinademocracytotellthe
publicthatasoundeconomicalsanitationprogrammay
takeseveralyearsofplanningorganizationandinitial
workbeforemarkedresultscanappearneverthelessit
isamarkofsanitarystatesmanshiptoadoptalong
rangeprogramwithultimateeconomyinpreferenceto
ashortrangeprogramwithmoreimmediateapparent
resultsbutgreaterultimatecost

12Inademocracythepublicwhichpaysthebillfor
sanitationmeasuresisentitledtoknowandshouldbe
regularlyfrequentlyandaccuratelyinformedasto
thewhywhathowmuchwhenwhereandwhoof
theworkperformedforitsbenefit
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Thespeakerdoesnotclaimthatthesemaximsareorigi
nalwithhimInfacthewouldbeunabletostatedefinitely
thedirectsourcesfromwhichsomehavebeenderivedfor
toalargeextenttheyhavedevelopedoutofavariedex
perienceinpublichealthworkduringmorethanforty
yearsplusappreciablestudyofthehistoryofsanitation
plusconsiderablethoughtanddiscussionwithcolleagues
astothereasonsforandthejustificationofallformsof
publichealthservicesbygovernmentsHebelievesthem
tobevalidinthepastatpresentandintheforeseeable
futurethoughheadmitsthatsomepersonswithacol
lectivistorsocialisticphilosophyofgovernmentmaydis
agreewiththeminpart

Thesegeneralsanitationmaximsmaybeeasilytrans
latedbyanyoneintomorespecificandlimitedpostulates
orfundamentalprinciplesformosquitocontrolbycom
parativelyminorchangesinwordingThespeakerleaves
thatforeachofyoutodointhebestinterestofthepeople
whopayyouyoursalariesfortheservicesyourenderto
them

Afteralosingfootballgamethecoachusuallycries
WellhavetogobacktofundamentalsLetsstickto
fundamentalsinmosquitocontrolandmaintainawinning
gamewiththepublic

Theprogramthismorningisasurveyofmosquitocon
troloperationsthroughouttheUnitedStatesandwehave
invitedrepresentativesfromthevariousareastopresent
reportsofproblemsandprogressThefirstspeakerwillbe
theSecretaryTreasureroftheAmericanAssociationwho
willpresentareportfromtheoldestmosquitocontrol
associationintheUnitedStatesourfriendThomasD
MulhernfromNewJersey

AREPORTFROMNEWJERSEYWITHSPECIAL
REFERENCETOTHEUTILIZATIONOF

TEMPORARYvsPERMANENT

CONTROLMETHODS

ByTHOMASDMULHERN
NewJerseyAgriculturalExperimentStation

Introduction

Attendingthismeetingistomearareandsatisfying
experienceonetowhichIhavebeenlookingforward
withgreatanticipationIappreciateparticularlythein
cidentalopportunityofmeetingmanyofthewestcoast
workerswhomIhaveknownbeforeonlybytheprinted
recordsoftheirvariedaccomplishmentsItisalsoapleas
uretohavetheaddedchanceofseeingatfirsthandsome
oftheproblemsandthecontrolsestablishedItwasdiffi
culttomakethearrangementstocomebutwellworth
whileInthisconnectionIshouldliketoacknowledgethe
generoushelpoftheMonmouthandSomersetCounty
MosquitoExterminationCommissionsandtheNewJersey
MosquitoExterminationAssociationThesebodiesaskthat
Ibringyoutheirsinceregreetingsandbestwishesfora
completelysuccessfulmeetingIndesignatingmetospeak
asitsrepresentativetheNewJerseyAssociationalsodi
rectedthatIextendtoeachofyouhereitscordialinvita



tiontoattendits36thAnnualMeetingatAtlanticCityon
March2324251949Wehopeyoucancome

WeusedtothinkthatwehadinNewJerseythefirst
organizedmosquitoworkdirectedagainstnuisancemos
quitoesButHaroldGraytellsmehewouldarguethat
pointThenforalongtimewehadthelargestareain
anystateundermosquitocontrolbutinthepastfewyears
thetremendousencouragingexpansionofyourCalifornia
programhasgivenyouthegreatestincludedareasoIguess
maybewehaventanysuperlativesleftexceptthemeanest
andmostestmosquitoesBethatasitmaywehopewe
mayheregainmoreammunitionandmoreweaponstoat
tackthepestaswellasreportingtoyouourownprogress

InplanningthispaperItalkedwiththevariousother
workersattheExperimentStationandintheCounty
CommissionsAllwouldhavebeenhappytobeherebut
unfortunatelyonlyafewofuscouldcomeDrPepper
headofthedepartmentsuggestedthatIbringoutthe
wayinwhichweviewthequestionofpermanentvs
temporarymethodsManyofyouarealreadyawarethat
NewJerseyhasfounditprofitabletoemphasizetheperma
nentaspectsdfitsprogramforreasonswhichwillappear
asthispaperispresented butyouwillalsoseethatin
somesituationstheprincipalactivitiesareofatemporary
naturealsoforgoodreasonIngeneralthenewdevelop
mentsintemporarycontrolareprovingtobeanimportant
supplementtotheditchingdikingpumpingandfilling
phasesofmosquitoelimination

Letuslookforamomentattheorganizationformos
quitocontrolinNewJersey

Seventeenofthe21countieshavecountymosquitoex
terminationcommissionsThesecommissionsarethepolicy
makingboardswhichdirectthefieldworkeachhaving
itsownchiefexecutiveworkmenandequipmentandits
ownindividualappropriation

TheStateAgriculturalExperimentStationlocatedat
NewBrunswickNewJerseynearmidstatehasmultiple
functionsbythelegallyprescribedexaminationsofplans
budgetsandreportsoftheCountycommissionsitisem
poweredtocoordinatetheworkofallthecommissionsbut
itsdutiesalsoincludethemakingofmosquitosurveysthe
executionofaprogramofresearchanddevelopmentand
theconductofeducationalactivitiesAllofthesephases
ofitsworkareperformedincollaborationwiththeseveral
countycommissionsinaccordancewiththemosquitolaw
andastheindividualcircumstanesseemtowarrantFre

quentlythismeansthatthelaboratoryworkonanexperi
mentwillbedoneattheExperimentStationandfield
testingandprovingdonebycooperatingcountymosquito
commissionsunderactualfieldconditions

TheNewJerseyMosquitoExterminationAssociationis
primarilyaneducationalgroupcomposedofmosquito
commissionersandexecutivesrepresentativesoftheEx
perimentStationandothersYouareallfamiliarIsup
posewiththeProceedingsofitsannualmeetingsIts
supportcomesprimarilyfromthesalesofthesebooksto
theseveralmosquitocommissionsItisprimarilyacom
missionersorganizationwheretheygathertohearannually
theresultsofresearchandthereportsofprogressbeing
madeinthefieldofmosquitocontrolInthisrespectit
differswidelyIthinkfromyourCaliforniaassociation
whichappearstobemainlyaprofessionalworkersasso
ciation
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InNewJerseytheworkersassociationisTheAssoci
atedExecutivesofMosquitoControl Thisbodymeets
monthlytodiscussinlessformalRoundtablefashion
theproblemsofcommoninterestTheimportanceofthis
organizationmaywellbelosttoacasualvisitorbecause
oftheinformalityofthemeetingsanddiscussionsbutitis
rarethatanynewproductprocessorequipmentfindsits
wayintothecontrolprogramofthestatewithoutfirst
passingthetestofdiscussionbythisgroupTheAsso
ciatedExecutivesisinfacttheworkerseducationalor

ganizationwheretheresultsofresearchinNewJerseyand
elsewherearefirstpassedontotheexecutivesandwhere
eachmanretellshisexperiencesforthebenefitofthe
othersreapinginreturnthebenefitoftheirideasand
knowledge

TheAssociatedExecutivesrequiresbutlittlefundsto
existhasnoformaltreasuryorobviousmeansofsupport
butwhenanyprojectariseswhichrequiresfundsthey
areraisedbypassingthehatamongthemembersIthas
beenoperatingsince1923

Education

Themostpermanentthinganyofuscandoformos
quitocontrolistoeducatethepeopletoknowwhatcan
bedonetoeliminatemosquitoeshowitcanbestbedone
andhowtheyindividuallycanhelpThisisacontinuous
programandoccupiespartoftheeffortsofeveryoneof
thepreviouslymentionedgroupsAlltheordinarypropa
gandamethodsareemployedResultsareapparenttoany
onewhohasbeenlongconnectedwiththemosquitowork
Even20yearsagomanypeopleridiculedtheeffortsto
controlmosquitoestheybelieveditcouldnotbedone
NowifmosquitoesbecomenumeroustheysayWhats
thematterwiththemosquitocommissions

VarietyofProblems
Notwoofthe17countiesinNewJerseywhichare

doingmosquitoworkhaveidenticalproblemsthoughthere
maybeconsiderablesimilaritythedifferencesprovidea
neverendinginterestintheworkPerhapsIcansketch
inafewwordssomethingoftheoverallscene

Originallyanophelesmosquitoeswereprevalentinmost
partsofthestatebutthesehaveyieldedmosteasilyto
thegeneralcontrolprogramandnowarecommoninrela
tivelyfewplaceswhereunusuallyfavorableconditionsstill
existSothecontrolofmalarialmosquitoesisnotnowa
primaryproblemThemalarialhazardresultingfromthe
warseemstobelargelyabatedforthenumberofcases
beingreportedhasreturnedtoabouttheprewarnormal

Abandofsaltmarshbeginningnearthenorthendof
thestatealongtheHackensackriverextendsinanalmost
unbrokenbandalongtheseashoretothesoutherntipof
thestatethenalongthesouthernborderandforashort
distanceupriverborderingtheDelawarewhichseparates
NewJerseyfromPennsylvaniatothewest300000acres
oftidemarshareincludedthebandrangingfromafew
feettoaboutfivemilesinwidthThehordesofAsollici
tansAcantatorandAtaeniorhynchuswhichoncecame
fromthesemeadowsarecollectivelytheJerseySkeeter
ofquipandjestButwiththeirflightrangeof40miles
andthetremendousnumberswhichcancomefromany
untreatedorneglectedmarshtheycouldagaineasilymake
manysquaremilesofNewJerseyunusable

Thefreshwaterswampmosquitoincludingseveralflood
waterspeciesiswidelydistributedbutagreatpestmainly



alongstreamsorswampswhichperiodicallyfloodoutof
theirbanksAlongonestreaminthedenselypopulated
northeasternportionthereare30000acresoflowland
subjecttofloodwhenrainfallisexcessiveHerefresh
waterswampmosquitoesattimesbecomeasgreatapest
asthesaltmarshmosquitoeselsewhereSimilarbutsmaller
breedingsourcesexistatseveralplacesinthestateand
thesearecountlesstemporarypoolsandswampswhich
holdwatercontinuouslyduringwetperiodsandthusserve
toswellthetotalofthistypeofmosquitoHoweveritis
dominantmainlyalongthefloodwaterareasofNorth
JerseystreamsandintheswampareasborderingtheDela
wareRiveralongthewesternborderofthestate

ThehousemosquitoCulexpipiensfindsplacesin
whichtobreedinallpartsofthestatebutiscommonly
mostprevalentinthemostdenselypopulatedandin
dustrializedareasofthenortheastwherecontainersare
apttobepresentwhereindustrialwastesmaybeallowed
toaccumulateandinsomeofthesmallertownswhere
cesspoolsarestillcommonTheeducationalprogramis
directedtowardthesecuringofcooperationofthehouse
holdersinreducingthisproblem

Traprecordsfrommanylocationsallaveragedtogether
showthatnearly ofthemosquitopopulationawingis
fromthesaltmarshAsimilarportionisfreshwaterswamp
andpoolmosquitoesmainlyAvexansandmostofthe
remainingthirdisCulexpipiensOfthetotalofabout50
speciesallotherstogetherrepresentonlyabout10of
thetotal

OrderlyPlan

Disregardingthelocalvariationsandtryingtoviewthe
progressoftheworkasastatewidewholeitisapparent
thatanorderlyprocedurehasbeenineffect
1Sincethesaltmarshproblemwassowidespread

andintenseeffortswereconcentratedonituntilafair
measureofsuccesshadbeenobtained
2Thehousemosquitoproblembecauseofthewide

distributionofbreedingplaceswassecondonlytothesalt
marshControlswereappliedinmanyareasatthesame
timethatthesaltmarshprogramwasunderwayandthe
numbersofhousemosquitoesisgreatlyreduced
3Thefreshwaterswampproblemwherefavorable

breedingconditionsexistmaybeasgreatasourceofan
noyanceasany
4Themalarialmosquitoeshavebeenattackedvig

orouslywhenevertheywerefoundinconsiderablenumbers
Buttheyhaveneverbeensonumerousorsodifficultto
eliminateasthepestspecies

FactorsInfluencingChoiceofMethods

Thechieffactorsinfluencingthechoiceofmethodshave
beenthehabitsofthemosquitoesandeconomicconsidera
tionsPerhapsthelattershouldcomefirst

TheNewJerseyworkisorganizedonthebasisof
countieshencetheprotectionmustbecountywideeven
thoughthepopulationmaybeunevenlydistributedIfthe
mosquitoesaredestroyedatthesourcethenallthepeople
benefit

Inacountyinfestedbysaltmarshmosquitoestoattack
themosquitoadultwouldnecessitateprovidingcontrol
overtheentireuplandareaTakingoneaveragecounty
wherethesaltmarshmosquitoistheonlymosquitoofim
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portancetheareatobetreatedwouldbe360000acres
Toattackthemosquitoasalarvaeonlythemarshmustbe
treatedinthiscountyamatterof40000acres

Furthermoretheantilarvalworkmaybespreadovera
longertimeperiodthanmaybetakenforanattackagainst
theadultandlessmenmaterialsandequipmentneedbe
employedEconomyisessentialinthesamplecountyunder
discussionforuntilthepasttwoorthreeyearsthatunit
neverhadmorethan15000forasingleyearByem
ployingpermanentmethodseachyearaddingasmuchas
possibletherewasaccumulatedautomaticcontinuousop
eratingdrainagefacilitieswhichcouldtodaybebuiltby
handfornotlessthananestimatedcostof320000

Inanothersimilarcountywith50000acresofmarsh
wherenoworkhasbeendoneasurveywasmadeofthe
situationtocomparethecostoflarvalcontrolbyspray
ingwithcontrolbyditchingtodrainandcirculatethe
tidewatersThecomparisonshowed

Byspraying
50000acressprayedaminimumoftimesperseason
lowestquotedcostbyplanewithDDT75cperacre
37500eachtime

Sixtimesrequiredperseason 225000

Bymachineditching
50000acres300feetperacre15000000feet
Cutbymachine15000000ft12cperft 75000
Worktobedoneovera5yearperiodperyr15000
Recutevery5thyear3000000ftperyear

at110cperfoot peryear 3000
Totalperyear 18000

Onanopensaltmarshareawherethereisalargeamount
ofroutineworktobedonesuchacomparisoncanbe
drawnbutinthemorecomplexuplandareathecontrast
maynotbesostrikingbutformostofourareasthe
principlesinvolvedareofthesameorder

Onegreatdisadvantageofthepermanentschemeis
thatitdoesnotyieldimmediatereliefThereforethethree
newlyorganizedcountycommissionsinNewJerseyhave
forthepastthreeyearsbeendevotingmostoftheirenergies
duringthesummermonthstosprayfogandmistwork
Butinthefallwinterandspringtheyhaveditchingcrews
atworkgettingridoftheswampsandpoolswhichrequire
repeatspraytreatmenttheyaregraduallyreducingtheir
sprayrequirementsandincreasingtheirproportionof
permanentworkaswellasimprovingthedegreeofcontrol

Statistics

SevencountiesSussexMorrisPassaicSomersetMercer
CamdenandGloucesterhaveonlyfreshwatercontrol
projectsoneoftheseworksonlyinmunicipalitieswhich
willcooperatefinanciallyintheprogramtwoarenewly
organizedduringthepastfiveyearsandhavesofargiven
mostoftheirattentiontosprayingbutarenowtryingto
workoutmeansofsecuringpowertoolstobeginapro
gramofpermanenteliminationOnehasagreatmany
millsandotherindustrialpropertiessothatitmustdevote
mostofitseffortstointensiveinspectionandelimination
ofyardviolationtwohaveconventionalprogramsofcon
structionsupplementedbyinspectionandsprayprogress
andonedependsforprotectionalmostentirelyuponmist
ingandsprayingbarrierzonesaboutthebreedingmarshes
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andtheresidentialareasAmongthisgroupeachcounty
hasconventionalpowersprayersandtherearealsotwodry
fogmachinesfourventuriorexhaustmanifoldgenerators
andtwomistsprayersordustersOneofthecounties
operatesa10inchhydraulicdredge

FivecountiesBergenHudsonEssexUnionandMid
dlesexallinthedenselysettlednortheasternpartofthe
statehavecombinedsaltmarshandfreshwatercontrol
areas

Inthissectionthereisthemostintensivesaltmarsh

mosquitocontrolprogrameverundertakenMostofthe
marshesaresurroundedbydikesandgatestofenceoutthe
tidesfivepermanentlyinstalleddrainagepumpsdewater
themosttroublesomeareastherankfoxtailgrassPhrag
mitesphragmitesisregularlycrusheddownalongthe
ditchesandinspectorsgothrougheveryweektospray
whereverlarvaearepresentWhenfullgrownbyJuly
15thisvegetationmakesanalmostimpenetrablethicket
Imagineifyoucanacornfieldwithabout40stalksper
squarefooteachofwhichisaboutasthickasyourlittle
fingerbutabout10feethighandyouwillhavesomeidea
ofthisairlesshottangleSodensegrowsthisgrassthat
ordinaryairspraytreatmentsareineffectivehereThe
dikedmarshesarenearlyallshrunkensothatinsteadof
standingatthenormalmarshleveloffourtofivefeet
abovelowtidethesurfaceinmanysectionsisonlyoneto
threefeetabovelowtideThesemarshesandthestreams
whichdrainthemaresopollutedwithindustrialandother
wastesthatmanywillnotsupportfishlife hencethe

commissionsmustmakeupforthelackofthisnatural
enemyofthemosquitobyartificialmeansThesecommis
sionshaveexcellentequipmentincludinginthe5counties
atotalof6crawlermountedcranesorshovelsonetractor
operatedcraneand7crawlertractorsThereare2fog
machinesandanadequatesupplyoflargesmalland
portablesprayerstrucksetcOnecommissiondoesalot
ofbulkheadandwoodtidegateconstructionandhasa
completesetofportablegasolinepoweredtoolshammers
sawsdrillsetc

Thedikedmarsheshavelargerditchesthanthesmall10
ditchforwhichNewJerseyisknownandthewaterlevels
arekeptsolowthatgenerallyoneneednotwearbootsover
muchofthemarshareaInfacttheseareasaresowellde
wateredandhavebeenkeptfromfloodingbytidewaters
solongthatwhenheavyrainfallfloodssectionsthelarvae
whichappearmaybeAvexansandCulexpipiensThis
regionremainshoweverapotentialthreattothemetro
politansectionsincludingsuchcitiesasNewarkJersey
CityElizabethPatersonandHackensackforithasbeen
demonsratedbyaccidentthatthebreakingofadike
andthefloodingofamarshatoncebegintheproductionof
agreatbroodofsaltmarshmosquitoes

FromtheRahwayRivertothesoutherntipofthestate
thesaltmarshesarefardifferent salinityismuchhigher
thegrassisgenerallyamixtureofseverallowgrowingspe
ciesandminnowsareabundanttoattackthelarvaeifgiven
opportunitytodosoInthisgroupmaybeincludedthe
countiesofMonmouthOceanBurlingtonAtlanticand
CapeMaySpecializedequipmentincludes5saltmarsh
ditchingorditchcleaningmachines2moleplows2dry
fogmachinesamistsprayeratleast4venturifoggenera
tors2powerboats2scowsand5powersprayersThespray
andfogequipmentisusedinthetownsandresortareas

someofwhichalsohavesprayservicefurnishedbyspray
orfogcontractorsTheditchingequipmentisofcourse
usedonlyinthemarshesTheobjectoftheditchingwork
isnottodrainthemarshesdrybutinsteadtoprovidecir
culationofthewaterinallthelowplacesonthemarsh
twicedailyastidesebbandflowSocirculatingthewater
exposesthelarvaetothepredatoryfishwhichinhabitthe
streamsandbaysHerewehaveaninterestingcaseofthe
useofengineeringmeanstofacilitatebiologicalcontrol
thewholeplanbeingbaseduponentomologicalknowledge

Afternearlyfiftyyearsofcontinuousfaithfuleffortby
acorpsofefficientworkersNewJerseystillhassomemos
quitoesandmuchworkremainstobedoneButweknow
thatthereductioninmosquitoeswhichhasresultedfrom
theeffortsofthesemenhaspermittedvastdevelopmentof
theStatesresourceswhichcouldnotpossiblyhavetaken
placehadthemosquitoesnotbeenreduced thereare

todayprosperoussummerresortsflourishinginareaswhere
oncehumanscouldnotlivebecauseofthetremendousan

noyancewhilethescantgarbofthesummerresidentswho
havemadetheNewJerseybeachareatheworldsgreatest
playgroundgivesmuteevidencetothepresentdaylack
ofneedforprotectionfromthesharpbilloftheJersey
SkeeterAndthesummerresortbusinesshasbecomeone
ofthestatesgreatestindustries

MrGrayThankyouverymuchTommyMulhern
AlthoughourtimeislimitedowingtoalatestartIhope
thattherewillbesomediscussionofthesereportsThe
nextreportfromtheFloridaAssociationwillbepresented
byDrProvost

DrProvostBeforeIproceedwiththereadingofthis
paperIwouldliketointroducetheFloridadelegationhere
Itindudesfourmentwoofwhomarealreadyuponthe
platformIamanativesonofneitherStateHoweverI
havelivedayearinCaliforniaandthreeorfourinFlorida
soIthinkIamanimpartialjudgeandIcansaythisthat
bothofthemhaveplentyofsunshineattherighttimeof
theyear

MOSQUITOCONTROLANDMOSQUITOPROBLEMS
INFLORIDA

ByMAURICEWPROVOST

ItwasagenuinepleasurefortheFloridaAntiMosquito
AssociationtoplayhosttotheNationalAssociationlast
MarchManyfriendsandcoworkersvisitingusthenare
nowhereasguestsoftheCaliforniaMosquitoControlAsso
ciationItisagainapleasuretomeetthemhereandtoex
changeviewsonthemosquitoproblemsofthedayThe
FloridadelegationhascomealongwaysbutImsureI
speakforallofuswhenIsaythatthevalueandpleasureof
attendingthesemeetingsmakethejourneylooksmallWe
areallveryverygladtobehere

IProgressinControlOrganization
Inthepastyearorganizationformosquitocontrolin

FloridahasmadesomeprogressThefactthatonlytwo
controldistrictsManateeCountyandAnastasiaIslandhave
beenaddedtothepreviouslistoftenisalittledeceiving
WewereallverygladtoseeManateeandAnastasiajointhe
ranksButwefeelevenmoreelatedoverthegroundwork
thathasbeendonetowardsthesettingupofmoredistricts



inthenearfutureWeareanxioustoseetheAedescoast
lineofFloridaallundercontrolorganizationsThisstrip
ofcoastfromNassauCountyaboveJacksonvilletoKey
WestanduptheGulfofMexicocoasttoHernandoCounty
aboveStPetersburgisabout800mileslongandincludes
20countiesSofar11countiesareorganizedforcontrol
Ofthe9lefttogoconsiderableprogresstowardorganiza
tionhasbeenmadeinfourWhenourgoalisreached
AedestaeniorhynchusandAedessollicitansthetwomajor
pestmosquitoesofFloridawillfacehardtimesindeed

ThispastsummertheinteriorcitiesofpeninsularFlorida
haveshownmoreinterestinmosquitocontrolthanever
beforeSomehavemadeanattemptatcontrolalreadyand
severalhavebeensurveyedbytheDivisionofEntomology
oftheStateBoardofHealthThereiseveryreasonto
believethatbeforemanyyearsorganizationsforcombating
theinlandmosquitoswarmswillbeformedTheirproblems
willbequitedifferentfromthoseofdistrictsnowoperating
whichareallcoastalButthefastdevelopingandimproving
techniquesinmosquitocontrolwillmakeitpossiblefor
themtoreducetheirannoyanceaswell

AfewyearsbackCDCpersonnelattachedtothethen
BureauofMalariaoftheFloridaStateBoardofHealth

begancirculatinganewspamphletcoveringtheiractivities
ThispaperwasnamedtheCenterfieldandmanyofyou
receivecopiesSincethenaDivisionofEntomologyhas
beensetupwithintheStateBoardofHealthwhichnot
onlyassumesthedutiesoftheBureauofMalariabut
branchesoutintovariousfieldsofarthropodcontrolinclud
ingthecoordinationandadvancementofmosquitocontrol
intheStateTheCenterfieldhasneverattemptedtoserve
asthereportingagencyforallmosquitocontrolcarriedon
inFlorida itmoreorlessstuckbyitsoldfunctionofre
portinggoingsonwithinthefamilyoftheDivisionof
EntomologyItisnowfeltthatFloridaneedsanewssheet
onmosquitocontrolwhichwillmoreadequatelyfillthe
demandsfordispersingmosquitocontrolinformation
amongallpartiesinvolvedinthisworkintheStateThe
FloridaAntiMosquitoAssociationistakingthematter
underadvisementandatitsforthcomingmeetingatMt
DorainAprilthequestionofitstakingoverthepublication
ofsuchanewsletterwillbeconsideredSomethingalong
thelineofyourMosquitoBuzziswhatwehaveinmind

IIThe1948MosquitoProblems

FromyeartoyeartheabundanceofmosquitoesinFlor
idachangeslikeitdoesanywhereelseTheweatherof
courseistheimportantfactorinthisrespectTheearly
springof1948foundmanycoastalareasofFloridabesieged
byhighandenduringwindtidesTherainyseasonwasslow
incomingandslowinendingTwohurricanesinextreme
southernFloridaoneinlateSeptemberandtheotherin
earlyOctoberbroughttorrentialrainstothelowerglades
andadjacentcoastsFalltemperaturesweremuchabove
averagerightuptoChristmasTheseasonofmosquito
annoyancewasaccordinglyprolongedinthefalland
largeemergencesofsaltmarshmosquitoesandMansonias
werenotedclearintoDecemberSobetweenabnormally
highwindtidesinthespringheavyrainsinthesummer
twohurricanesattheequinoxandhightemperaturesinthe
fallourcontroldistrictshadalongandarduoustimein
1948Inlandareasnotincontroldistrictswereseverely
plaguedwithmosquitoesRecordbreakingspringfloodsin
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northFloridaputoutterrificnumbersoffloodwaterAedes
ThemalariavectorAnophelesquadrimaculatuswasmore
abundantthanithadbeenformanyyearsTheglades
mosquitoPsorophoraconfinnishadoneofitsbestyears
onrecordTheMansoniapestincentralFloridawasat
leastasbadaswehaveeverseenitWeatheralwaysmakes
thenewsanditcertainlydoesmakemosquitonews

Allthispaintsaprettydismalpictureforthe1948
mosquitosituationinFloridaItwassoinactualityThere
probablyhasneverbeenintheStatesuchanopportunityto
contrastareasundercontrolandareaswithoutcontrol

Whereasinthedistrictslighttrapcollectionsexceeding
100bitingfemalespertrapnightwereveryrareitwasnot
atalluncommontocollectwayover1000pertrapnight
inuncontrolledareas whetherinAedesareasPsorophora
areasAnophelesareasorMansoniaareasSomesaltmarsh
regionsoutsidecontrolledareasturnedupcollectionsof
over2000femalespertrapnightquiteconsistentlyOne
suchareareachedthedizzyheightof35000bitingfemales
inasinglenightscollectionfromonetrapItstoobad
morepeoplefromcontroldistrictscouldntspendafew
daysayearinsuchaplace

IIITwo1948MosquitoPhenomena
AsyouknowwehavetwosaltmarshAedesinFlorida

taeniorhynchusandsollicitansAtaeniorhynchushasbeen
allalongthemoreabundantandwidespreadofthetwo
Asollicitanshasineverybodysmemoryalwaysbeenrare
inthesoutherncoastalcountieswhileinthenorthern
countiesithasbeenaspringandfallspeciesgivingway
almostaltogethertotaeniorhynchusduringthesummer
monthsThisyearforsomestrangereasonsollicitans
practicalyovershadowedtaeniorhynchusoratleastranit
acloseraceonmuchoftheAtlanticcoastThenorthern
countieshadaboutasmuchofonespeciesastheother
clearthroughthesummerThesoutherncountieshada
virtualabundanceoftheonceraresollicitansMrStutz
herewillvouchfortheirnumbersinDadeCountyIhave
beenthoroughlycoveredwithbitingsollicitansonthethird
southernmostoftheFloridaKeys Somethinghas
certainlyupsetthebalanceofthespeciesin1948The
strangestthingaboutitisthattoourknoweldgethisup
surgeinsollicitansnumbershasoccurredonlyincoastal
areasundercontrolInourextensivesurveyofthelower
Gulfcoastwhichisalmostentirelywithoutcontrolno
suchunbalancewasnotedHerethenisaproblemforthe
expertstochewonImightclarifyonepointTheincrease
inAedessollicitansnumberswasnotmerelyrelativeto
Ataeniorhynchusitwasanincreaseinactualnumbers

Another1948mosquitophenomenonoccurredonthe
lowerGulfcoastThecoastalanophelinehereAnopheles
atroposhasapparentlydoneherewhatAedessollicitansdid
ontheAtlanticcoastOldresidentstellustheyneverbefore
sawthemosquitowhichtheydescribeasblackstinging
standingonitsheadandbitinganywhereanytimeofday
ornightOrelsetheysawitbutrarelyNowtheysayits
allovertheplaceInoneareaweweretoldthatin1948
itwasmoreofapestthanthecommonbandylegged
mosquito AedestaeniorhynchustousOurlighttraps
substantiatedthesereportsInonetownalighttrap
broughtinhundredsofatroposeverynightthemaximum
singlenightscollectionbeing1100femalesThisfallthis
sametowninwhatwassupposedtobeoutsideFloridas
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malariabelthadthefirstdemonstratedcaseofmalaria
transmissioninFloridaforseveralyearsAsurveyshowed
Anophelesquadrimaculatuspresentbutinnumbersfar
smallerthanexpectedfromtheamountoftransmission
Thisincidentraisedseveralquestionsandtheiranswersare
stillconjectural

IIIComplexityoftheMosquitoProblem
Themotorcadewhichmanyofusarelookingforward

toisasplendidideaItsreallyunfortunatethatsomething
ofthekindwasntdonelastyearinFlorida

YouknowFloridatotheeyeofatouristandFloridato
theeyeofanaturalistarevirtuallytwodifferentstatesThe
touristseesmonotonyoflandscapechieflybecausehejudges
scenerybycontoursonly ofwhichFloridaisindeedpoor
Thenaturalistonthecontraryseesdiversitybecauseto
himcontoursareonlyoneiteminalandscapeToaperson
evenonlyalittleversedinthephysicalandbiological
sciencesFloridaisasBarbourhassooftenputitinhis
booksaNaturalistsParadiseFewstatesintheunioncan
holdacandletoFloridainthematteroffloristicand
faunisticdiversity thisinspiteofwhatmanymisinterpret
asmonotonyThisdiversityisfoundalsointhemosquito
faunaTheStatesliststandsat70speciesnowAndthere
isvarieyevenindiversityOnelighttrapcollectionmay
yieldonly200mosquitoesbuttheserepresenting20species
Anothersinglecollectionsomewhereelsemayyieldbutfour
speciesbutoneofthesetothetuneof85000individuals
Itisalwaysalittlemysterioustosetupalighttrapinan
areathatsuperficiallylooksabsolutelyundifferentiatedand
theninthemorningtopickupajarandfindinit15to
20speciesofmosquitoDrSmallthefamousbotanist
musthavefeltthesamekindofbafflementwhenhewalked
intoatropicalhummockinthegladesthatlookedatfirst
likeanyotherforestmadeatallyofhardwoodtreespecies
andcameoutwithalistof45species

LighttrapsoperatedinFloridawillaverageabout20
speciesand6generainayearofoperationOffshoreis
landsnormallyhaveapoorerfaunaexceptforthoseinthe
subtropicalregionInlandareasveryseldomhavelessthan
20speciesintheirlocalfaunaAtBelleGladeinthe
Evergladesatraphasbeeninoperationsemiweeklyfor
fouryearsandhasneverbeenmovedThistraphascaptured
16speciesofmosquitorepresenting7generaAnother
trapinGainesvillebetweenAprilandOctoberthispast
yearcaptured24speciesrepresenting8generaTheseof
coursearenotallspeciesaffectingmanAclearmajority
arehoweverInLeesburgthisyear19humanbiting
specieswerecollectedbetweenAprilandOctoberThislist
excludedspecieswhichnormallydonotannoypeople
MegarhynusOrthopodomyiaUranotaeniaCulisetaand
CulexMelanoconion Thesefiguresaregiventoshow
thatthevarietyofmosquitoesinFloridaisgreatnotonly
onastatewidebasisbutonalocalbasisaswell

Allthisisbywayofexplainingthatmosquitocontrolin
theStateofFloridamustbeessentiallyajudiciouscombina
tionofmanytechniquesandoperationssothatthedirector
ofadistrictmayhavetoknowandutilizeaconsiderable
varietyofmechanicalequipmentinaconsiderablevariety
ofwaysbesidesdeployinghispersonnelefficientlyIfthe
districtiscoastalthemaineffortsmaybedirectedagainst
saltmarshmosquitoesSomehemaykillinthewater
othershemayhavetoattackonthewingDownpourson

thebackcountrymayproduceinvadinghordesofPsoro
phoraconfinniswhichmustbefoughtonthewingThe
citiesmayhaveayellowfevermosquitoproblemthrownin
Canalsandotherfreshwatersmayproduceswarmsof
Mansoniascallingforspacesprayingorweederadication
Certainareasofthedistrictmaybefociofthemalaria
mosquitocallingforothercontrolmethodsAndsoit
goesitsnotafightagainstagroupofminormosquito
pestsorafightagainstoneterrificspeciesandagroupof
lesserspeciesbutmoreoftenthannotitsawaragainsta
groupofmajorpestspecieseachoneverymuchofa
nuisanceorhealthhazardinitselfeachonewithvery
individualproductionanddispersalcharacteristicsandeach
onecallingforspecialcontrolmethodsIninteriorFlorida
themosquitoproblemsinoneareaareequallydiverseOne
cityLeesburgsurveyedin1948showedlargenumbersof
MansoniaperturbansfromApriltoearlyJunewhenMan
soniaindubitanstookoverinevenlargernumbersbylate
Julythelatterspeciesstillnumerouswassurpassedby
hordesofPsorophoraconfinnisinSeptemberandOctober
afinalcombinationofthelattertwospecieswithAno
phelesquadrimaculatusplaguedthecitizensThesewere
themajorpestspeciesfiftenotherhumanbitingspeciesof
mosquitodidtheirbesttomagnifythesituationItiseasy
tounderstandwhythepeoplearecallingformosquitocon
trolAnditiseasytounderstandthatacontrolprogram
heretobeefficientandeffectivemustbeawellintegrated
combinationoftechniques

ItisthiscompelxityinthemosquitoproblemsofFlorida
whichmakesitsourgentforallofusinthebattleagainst
whatmaybecalledtheStatesNo1pestenemytoex
changewhateverinformationwehaveindividuallysothat
eachmaylearntothebenefitofall TheFloridaAnti

MosquitoAssociationisdeterminedtofillthisneedwitha
newsletterorsomesuchmediumofideaexchangeThe
StateBoardofHealthwillcontinueitsresearchintothe

productionanddispersalcharacteristicsofourimportant
mosquitospeciesanditssearchforbetterevaluationtech
niquesThedistrictsandotherorganizedgroupswillcon
tinuetheireverimprovingcamaignsforhealthandrelief
fromobnoxiouspestsAndinafewyears wehope
moreofFloridawillbememorabletoitsresidentsandtour

istsforsunshineandlessformosquitoes

MrGrayArethereanycomments

MrMulhernSuperlativesarepilingupinthismeeting
oneafteranotherandnowwehavesuperlativesinmosquito
trapcatchesinFloridaInfifteenyearsoftrappinginNew
Jerseywewereneverabletogetover10000mosquitoesin
asinglenightbutIdontwanttogivetheplumtoFlorida
becauseIhappentoknowthatsomebodyinDelawareonce
caught176000mosquitoesinonenightAstotherelative
prevalenceoftaeniorhynchusandsollicitanswehavehad
inNewJerseythesamethinginreverseonseveraloccasions
andwehaveneveryetbeenabletoaccountforitSollicitans
isofcourseourcommonmosquitobutoccasionallywe
willhaveaparticularmarshorsectionofmarshwhichwill
turnoffawhoppingbigbroodoftaeniorhynchusWedo
notknowwhythisdifference itwillhappenoneyear
andthenthenextyearwithsimilarweatherandtidecon
ditionswedontgetanythinglikethatWehopeDr
ProvostwillbeabletoworkitoutfromhisendMaybe
itwillgiveussomehelpforworkingitoutfromourend



ProfHermsIdidnthearDrProvostmentionalbi
manus

DrProvost Wellasyouknowalbimanusonthe
FloridaKeyshaspresentedsomewhatofaproblemWay
backin1908or1905Ibelieveitis1908 someof

themwerefoundonKeyWestandwithinafewdaysthey
wereapparentlyexterminated

DuringthewarafewspecimenswerepickedupinBoca
RatonandPalmBeachonthelowerAtlanticCoast

In1945DrRichardsoftheUniversityMrSeabrookof
PalmBeachandmyselfwerecollectingintheKeysand
wepickedafourthinstarlarvaWeimmediatelybegana
surveyandsentamanthereconsistentlyworkingwiththe
problemandhemadeasthoroughasurveyascanpos
siblybemadeonasmallareaThewayalbimanushas
behavedintheKeysisverydifficulttointerpretMaybe
itwillpopuphereoneyearandthenovertherethenext
yearThewayitbehavesissoerraticthatweareledto
theconclusionthatitisprobablypresentallthetimebut
inrelativelysmallnumbersAttheperimeterofitsrange
itbehavesveryveryerraticallyWearegoingtocollectall
thedatawehaveontheproblemanddecidewhattodo
aboutitwhethertoproceedwitheradicationortocon
tinuestudiesofitsecology

MrGrayWewillnowhaveareportfromtheVirginia
AssociationPerryRuthisunabletobewithusandhe
hasgivenhisreporttoMrStallmanofNewJerseyto
present

MrStallmanIwouldliketoassureyouallthatthe
selectionofaNewJerseymantoreadtheVirginiareport
isentirelywithoutanysignificance

MOSQUITOCONTROLINVIRGINIA

ByPERRYWRUTHPresidentand
ROLANDEDORERSecretary

VirginiaMosquitoControlAssociation

Theseasonjustpasthasbeenoneofthemostsuccessful
seasonsyetexperiencedinVirginiamosquitocontrolThis
isafactsubstantiatedbytrapcollectionsandbythegeneral
publicsopinionofajobwelldoneBecausetherearefewer
mosquitoesinthecontrolareaswasnotanactofGodThe
seasonwaswarmerandwetterthanusualTheresults
obtainedwereduetotheeffectivecontrolmeasuresprac
ticedbyFederalStateandlocalagenciescooperatingin
completeharmony

Virginiaisshapedlikeatriangleonelegofwhichex
tendsfivehundredmileswestfromtheseaalongtheNorth
Carolinalineanotherlegrunninginanortheasterlydirec
tionforaboutthreehundredmilesandthethirdlegbound
edmostlybytheChesapeakeBayitstributariesandthe
AtlanticOceanforabouttwohundredandfiftymilesThe
easterlyandsoutheasterlysectionofthestateisalow
coastalplainThetopographyofthemiddlesectionofthe
stateishillyandthewestandsouthwestaremountainous
containingthefertileandprosperousShenandoahValley
Itisintheeasternsectionofthestatewherethemosquito
problemismostacuteHerecanbefoundlargesaltmarshes
andgreatfreshwaterswampsThetopographyisflatand
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thewatertableisclosetothegroundTherailfallaverageis
42plusinchesperyearItisinthissectiongenerallythat
thereistoomuchwateranddrainageistoagriculturehere
whatsoilerosionorirrigationistoagricultureinother
sectionsofthecountry

Malariausedtobethenumberonehealthproblemin
Virginiabutforthepasttwentyfiveyearstheincidence
ofthediseasehasbeenfallinguntilnowlocallytransmitted
malariaisrare

ThefirstmosquitocontrolworkdoneinVirginiawas
directedagainstthemalariamosquitoBecausethisdisease
isaruraldiseasemostoftheworkwasdoneinthetowns
andvillagesHoweverlargercommunitiesandresortshave
beenconcernedwithpestiferousmosquitoesformanyyears
ItisnotuncommontoseeintheFortyYearsAgoColumn
ofthelocalnewspaperanitemwhereacommitteehadbeen
formedtodosomethingabouttheterriblescourgeof
mosquitoesvisitingthecityatthattime

In1930theNorfolkAssociationofCommercewas
successfulinhavingasurveymadeofthesaltmarshmos
quitoproblemintheHamptonRoadsareaofthestateby
theUSPublicHealthServiceItcanberecalledthat

therewasadepressioninthe1930sandin1933theCWA
wasbornprimarilydesignedtogiveworktothosewho
neededitOneofthefirstprojectsstartedinVirginiawas
formalariacontrolandsaltmarshmosquitocontrolasout
linedinthePublicHealthServicesurveymadeseveralyears
beforeAlmostovernightthreethousandmenwereem
ployedinthisprogrambuthardlybeforeastarthadbeen
madetheprogramendedThenfollowedtheotherrelief
agenciesincludingtheERAandtheWPAallhavinga
partinaccomplishingtheinitialworkbutnotalwaysfitting
themosteconomicalplanForexamplenotalwayswas
thereasupplyofmenonreliefavailablewhereworkwas
mostneeded

Withthegatheringofwarcloudsin1940theUS
PublicHealthServicerealizedthatthesouthernstateswould

beusedasawartraininggroundforlargenumbersofmen
andthatthisimportationcouldbeverydisastrousfroma
malariastandpointasithadbeeninpreviouswarsBased
onthissoundreasoningtheMalariaControlInWarAreas
programwasdevelopedTheplangenerallywasthatthe
armedserviceswouldconductmalariacontrolwithintheir
ownboundariesandtheUSPublicHealthServiceandthe

StateHealthDepartmentwouldconductmalariacontrol
activitiesintheareaextendingonemilesurroundingsuch
warestablishmentsMalariacontrolactivitieswerecarried

onaroundfortyeightmajorwarestablishmentsinVirginia
Becauseagreatmanyoftheseweresodosethemilezones
overlappedmakingthecontrolareasquitelargeinsome
instancesbeingaslargeasahundredsquaremilesIncon
trollingmalariamosquitoesinthesecontrolareasagreat
manyofthepestiferousmosquitoeswerealsocontrolled
Ofcoursewiththeendofthewarcametheendofmalaria
controlinwarareas

Duringthefirstworldwarasimilarexpansionofwar
activityhadbeendevelopedinVirginiaandasimilarattack
againstthemosquitohadbeenmadeasawarmeasureUn
fortunatelytheendofWorldWarIendedcontrolmeasures
Nolocaleffortsweremadetokeepuptheworkandsoon
conditionsbecameasbadasandevenworsethanthosethat
existedbeforecontrolwasattemptedHavingthisexperi
enceasabackgrounditwasdeterminedthatthisshould



nothappenagainandfromthebeginningoftheMalaria
ControlinWarAreasprogramthelocalgoverningauthor
itieswereconsultedandincludedintheplanswiththeidea
thattheywouldbefamiliarandreadytotakeovercontrol
whentheendoftheFederalprogramcame

TheGeneralAssemblyin1940passedalawproviding
forthecreationofmosquitocontroldistrictsinthesouth
easternsectionofthestateThislawwasmodeledafter
similarlawsinotherstateswiththeadedfeaturethatthe
StateHealthDepartmentwasempoweredtocontribute
twentyfivepercentofthefundscollectedlocally

TheVirginiaBeachPrincessAnneCountyMosquito
ControlDistrictwascreatedin1940andtherewouldhave
beenmorecreatedatthattimeexceptfortheuncertain
conditionsduetotheensuingwarWiththeendofWorld
WarIIaspecialeffortwasputforthtocreatemosquito
controldistrictsintheareaswhereMalariaControlinWar

AreasProgramhadbeenmostactiveTodatetenaddition
aldistrictshavebeencreatedandapproximately200000
oflocalmoneyisbeingexpendedformosquitocontrolac
tivitiesInadditionmanythousandsofdollarsarebeing
expendedbythevariousFederalagenciessuchasArmy
NavyPublicHousingAuthority

NorfolkCitywasoneofthefirstregionstoappreciate
thevalueofmosquitocontrolByasearlyas1938theCity
hadtakenovertheprogramandmadeitafunctionofthe
DepartmentofPublicWelfareTheexcellentjobaccom
plishedinNorfolkhasservedasanexampleofwhatcan
bedonetotherestofthestate

Throughtheyearsagreatdealofefforthasbeenput
forthtoeducatethegeneralpubliconmosquitocontrol
mattersMovingpicturesradiotalkstalksbeforeprac
ticallyeverycivicdubofanydescriptionintheentirearea
someonanannualbasishavebeenmadeManycon
tactshavebeenmadetoenlistinfluentialcitizensofthe

stateinthefight
InFebruaryof1947theVirginiaMosquitoControlAs

sociationwascreatedprimarilydesignedtopromotebetter
publicrelationsAverysuccessfulfirstannualmeetingof
theAssociationwasheldinNorfolkonJanuary161948

Bythetimethispaperisreadthesecondannualconven
tionoftheVrginiaMosquitoControlAssociationwillhave
beenheldattheChamberlainHotelOldPointComfort
VirginiaonJanuary28th

Atthismeetingthefollowingspeakershaveacceptedin
vitationstoparticipateinthemeetingWilliamMTuck
GovernoroftheCommonwealthofVirginiaAlvinMassen
burgSpeakeroftheHouseofRepresentativesRearAd
miralRalphODavisCommandantoftheFifthNaval
DistrictRearAdmiralJCAdamsMedicalDirectorof
theFifthNavalDistrictColJTSwannUSArmy
MrsJesseAWhitePresidentoftheFederationofGarden
ClubsofNorfolkandVicinityandFloydEKellamofthe
28thJudicialCourtofVirginiaSeveralotherdignitaries
willbecontactedtoroundouttheprogram

MosquitocontrolinVirginiahasbeenbuiltonasolid
foundationTheprogressthusfarissoundandwillnotgo
backwardInthefutureliestheorganizingofmoredis
trictsinthoseplaceswheremosquitocontroliseconomi
calysoundWiththecontinuingcooperationoftheFed
eralStateandlocalGovernmentsthemanycivicorganiza
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tionsandprominentcitizensthisworkmustexpand
InthewordsofLieutenantGovernorLewisPrestonCol

linsspokenatthe1948meetingoftheVirginiaMosquito
ControlAssociationweshouldliketoconcludeItis
unfortunatethathumanbeingscannotworkjointlyonan
internationalscaleforpeaceaseffectivelyastheydoagainst
insectenemies

MrGrayOurnearestgroupoffriendsandcoworkers
tousatleastistheUtahgroupandformanyyearswehave
hadthepleasureofhavingDonReesoftheUniversityof
UtahandtheSaltLakeCityMosquitoAbatementDistrict

DrReesOnbehalfofallourUtahmosquitocontrol
workerswhoareunabletoattendthesemeetingsIhave
beenaskedtoextendgreetingsandbestwishesandfor
thoseofuswhoarehereourappreciationforthefine
Californiahospitalitythatwehavereceived

REPORTFROMTHEUTAHMOSQUITO

ABATEMENTASSOCIATION

ByDONMREES

PresidentSaltLakeCityUtahMosquitoAbatementDist

TheUtahMosquitoAbatementAssociationwasorgan
izedonMarch201948TheConstitutionandByLawsof
thisorganizationpatternedaftertheNewJerseyand
CaliforniaAssociationshavebeenapprovedbytheExecu
tiveCommitteeandwillbepresentedforadoptionatthe
nextannualmeetingoftheUtahAssociationtobeheldin
SaltLakeCityMarch18thand19th

ThemembershipoftheUtahMosquitoAbatementAsso
ciationconsistsofthefourorganizeddistrictsinthestate
andSaltLakeCountyAccordingtotheConstitutionof
theUtahAssociationitispossibleforanycountycityor
towngovernmenttobeomemembersoftheUtahAssocia
tionalthoughtheymaynotbeorganizedasabatement
districtsThisprovisionwasmadetoincreasethemem
bershipandincludewithintheassociationalllocalmos
quitoabatementagenciesinthestate

OrganizedmosquitoabatementworkbeganinUtahin
1922whenDrTBBeattythenstateHealthCommis
sionercalledupontheUnitedStatesPublicHealthServ
iceforassistancetocombatthemosquitonuisanceinthe
stateThePublicHealthServicesentJALePrinceto
assistwiththeproblem MajorLePrincemadeapre
liminarysurveyofthemosquitosituationandwithDr
Beattyheldanumberofpublicmeetingstodiscussthe
problemAsaresultamosquitoabatementlawwasdrafted
withtheableassistanceofMajorLePrinceandpassedby
theStateLegislaturein1923becomingeffectiveonMay
8thofthatyearThislawhasbeencitedbyHermsand
Grayandothersasoneofthebestandsimpleststatelaws
onthesubjectInspiteofthisfactorperhapswehad
bettersaybecauseofthisfactHB136isnowundercon
siderationbytheUtahStateLegislatureThisbillisan
attempttoamendthelawandplacealltaxingpowersfor
mosquitoabatementpurposesinthehandsOftheCounty
Commissionersratherthaninanonpoliticalindependent
boardoftrusteesasthelawnowprovidesThisbillwas
instigatedbyafewCountyCommissionerswhoarere



portedasbeingmoreinterestedincontrollingthefunds
thaninabatingmosquitoes

TheSaltLakeCityMosquitoAbatementDistrictwas
organizedin1924andbeganfieldoperationsin1925This
districtisofficiallyconfinedtothelegallimitsofSaltLake
Citybutofnecessitymuchofthecontrolworkiscon
ductedoutsideofthecitylimitsTheSaltLakeCityDistrict
continuedtofunctiontor20yearsastheonlyorganized
districtinthestateHoweverduringthisperiodnumerous
mosquitocontrolprojectswereconductedinvariousparts
ofthestateunderFederalGovernmentERACWA
andWPAfundsAsaresultofthesefederalmosquito
controlprojectstheobvioussuccessoftheSaltLakeCity
mosquitoabatementworkandfinallythereturnofmos
quitoindoctrinatedmilitarypersonnelfromWorldWarII
themoquitoabatementprograminUtahhasbeenstimu
latedtomorerapiddevelopmentwithinthelastfewyears

In1945theBoxElderFlyandMosquitoAbatement
DistrictwasorganizedThisdistrictincludesoneofthe
largestcountiesinthestatecoveringsome5594sqmiles
Fortunatelyfromthestandpointofmosquitocontrolmost
ofthisvastareaissemidesertcountrywithnosignificant
mosquitocontrolproblemsandfewhumaninhabitants
HowevertheBoxElderDistrictisconfrontedwithatre
mendousproblemofmosquitoabatementintheBearRiver
marshesandotherfreshwatermarshesalongtheshores
oftheGreatSaltLake

Thisdistrictisalsoengagedinanactiveflycampaignin
whichbuildingsandflybreedingmaterialaresprayedwith
DDTThisserviceisconductedonprivatepropertyonly
attherequestandpartialexpenseoftheownerThispart
oftheprogramhasbeenverysuccessfulandhasbeenan
importantfactorinsellingtheideatothepublicofsup
portingamosquitoandflyabatementdistrictHowever
requestsfromprivatepropertyownersforthetreatment
oftheirpropertyforflycontrolhavebecomesogreatthat
itisdifficulttoprovidethisserviceandatthesametime
developnecessarymosquitoabatementworkThetaxlevy
oftheBoxElderDistrictwasraisedthisyearfrom25to
75ofamillontheassessedvaluationoftheCountyin
ordertoprovidefundsforbothmosquitoandflyabate
mentwork

TheMagnaMosquitoControlDistrictwasorganizedin
1946ThisdistrictislocatedinthewestpartofSaltLake
CountyadjacenttotheSaltLakeCityDistrictTheMagna
districtoperatesonaonemilllevyanda10000annual
contributionfromtheUtahCopperandAmericanSmelt
ingandRefiningCompaniesTodatetheMagnaDistrict
hasbeenconcentratingonandrecentlycompletedanex
tensivedrainagesystemMostofthedrainageworkwas
constructedbytheuseofditchingdynamiteDuringlast
Decembersomeoftheblastswereofsuchmagnitudethey
causeddistinctearthtremorswhichwerereportedbyin
habitantsinthewestpartofSaltLakeCitysomeeight
milesfromtheirsourceThesesocalledearthtremors

receivedfrontpagepublicityforseveraldaysinSaltLake
newspapersuntilitwasdiscoveredthatitwasonlyMagna
shootingatthelowlymosquitoattherateofatonormore
ofdynamitepershotThisisonewaytopublicizemos
quitoabatementworkalthoughwedonotrecommendthe
practiceasstandardprocedureItistoostartlingfor
publicnerves

TheWeberCountyMosquitoAbatementDistrictwas
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organizedin1947Thisdistrictincludesalargecounty
surroundingthecityofOgdenOrganizedabatementwork
wasstartedlastyearwithverysatisfactoryresultsThetax
levyfor1949wassetat3ofamill

TheSaltLakeCityMosquitoAbatementDistricthas
previouslyreportedonitsprogressatCaliforniaandNew
JerseyAssociationmeetingsThisdistricthasneverex
ceeded3ofamilltaxlevywhichnowprovidesabout
50000annuallyInadditionthedistricthassucceeded
informingacooperativeagreementbetweenthedistrict
SaltLakeCityandSaltLakeCountyeachtocontribute
10000ayeartoafundtobeusedformaintenanceofthe
installeddrainagesystemTheburdenofthismaintance
workinthepasthasbeenassumedbythemosquitoabate
mentdistrict

Thetotalareanowincludedinmosquitoabatementdis
trictsinUtahcoverssome6251squaremilesAfifth
districtcomprisingtheremainderofSaltLakeCountynot
includedinexistingdistrictshaspracticallycompleted
organizationThisnewdistritwillcoverapproximately
130squaremilesTwoothercountiesarealsoconsidering
theorganizationofabatementdistrictsItishighlyim
probablethatUtahwilleverhavestatewidecoverageby
mosquitoabatementdistrictsasmosquitocontrolprob
lemsaremoreorlesslocalizedduetothearidconditions

thatextendoverthegreaterpartofthestateAnother
factorthatlimitsthestatewideexpansionofthisworkis
thefactthatthepopulationofthestatelessthanthree
quartersofamillioninhabitantsareallconfinedtoavail
ablepermanentwatersupplieswhicharealsotheprincipal
areaswheremosquitoesareproduced

Theexpansionandprogressthathasbeenmadeinmos
quitoabatementworkinUtahduringthepastthreeyears
hasbeenverysatisfactoryandgratifyingtothoseofus
whohavebeeninterestedinthisworkformanyyearsWe
realizeandherewishtopubliclyrecognizethatmuchof
oursuccessinUtahhasbeenmadepossiblethroughthe
adviceandencouragementwehavereceivedfromtheUS
PublicHealthServiceandtheNewJerseyandCalifornia
AssociationsRepresentativesfromUtahhavebeenattend
ingNewJerseyandCaliforniaAssociationmeetingssince
theearlybeginningofourabatementprogramandweare
convincedithasproducedfarmoreprofitablereturnsthan
anysimilaramountofmoneyexpendedinanyotherphase
ofourabatementprogramWerealizedinstartingthis
workthatwewereisolatedbydistancefromotheragencies
ofitskindOurnearestneighborsengagedinthiskindof
workwereandstillaresome750milestothewestand
1200milestotheeastWealsorealizedthatwithour
limitedfundswecouldnotaffordtoconductextensiveex

perimentsnorcarelesslyexpendthesmallamountofmoney
availableformosquitoabatementworkThereforewehave
borrowedfreelyfromtheexperienceandpracticeofothers
andhavetriedtoadaptthemtoourownparticularprob
lemsTheresultshavebeenextremelysatisfactory
ImentionthesefactsatthesemeetingsoftheAmeri

canMosquitoControlAssociationasIamconvincedthis
nationalorganizationcanandwillplayanimportantrole
inassistingmosquitocontrolworkthroughoutthenation
especiallyinisolatedareaswheresuchworkisnecessary
butwhereitwouldbevirtuallyimpossiblewithoutthe
guidinginfluenceofastrongparentorganizationUtahis
soldontheprinciplesofmosquitocontrolandwehope
asmembersofthisnationalorganizationtobeableto



obtaincontinuedassistanceandguidanceandatthesame
timehelpinpassingonthispublicserviceofmosquito
abatementtootherswhodonotatpresentenjoythiscom
fortofmodernhealthinsurance

MrGrayIsthereanydiscussionorquestionsanyone
ofyouwouldliketoaskDrReesApparentlyhecovered
itsothoroughlythereislittlelefttotheimaginationI
wontsayanythingabouthisdynamitingbecauseIwas
kiddingTommyMulhernaboutshootingarockthrough
ahouseawhilebackAtthismomentIwouldliketocall
onNormanEhmannoftheLosAngelesCityHealthDe
partmenttomakeanannouncementinregardtothe
caravan

MrEhmannItisindeedtobetheprivilegeandhonor
ofthepeopleofLosAngelestobeabletoextendtheir
hospitalitytothemotorcadethatistravelingsouthYou
willarriveinLosAngelesintheafternoonofthe14th
thatisValentinesDayYouwillstayattheMayfairHotel
on7thStreetYouwillarriveintimetoeatandprepare
foratriptotheColumbiaBroadcastingStudiowhere
youwillseeamajorbroadcastAfterthebroadcastthere
willbeatriparoundthestudioYouwillfindyourself
theninthemiddleofHollywoodandtherestoftheeve
ningwillbefreeforwhatevereachindividualwishestodo
Onthefollowingmorningat900oclockyouwillbe
pickedupattheHotelbyTannerbusesandtakenona
touraroundLosAngelesSanFernandoValleyHollywood
andtherewillbeabanquetthateveningattheMayfair
HotelThenwewilladjourntospendtheeveningatone
ofthenightspotscalledTheDrunkardTheDrunkardis
notasthenamesoundsItisanoldtimemelodramaYou
sitveryclosetogetherattablesanddrinkbeerandlisten
tothemelodramafortheeveningandeveryonethathas
beentherehassaidthatitisoneofthenicestentertain
mentsinLosAngelesNowtherearecertainpresumptions
IwillhavetomakeforthistripFirstofallIknowthat
itwillcostthepeople1912fortheirstayinLosAngeles
andthatwillincludeonebreakfastandonedinnerThere
hasalreadybeendeposited10onthatsothatwillleave
abalanceof912Nowofthat10thathasbeende
positedImustassumethateveryonethathasmadethat
depositwantstotakeintheCBSbroadcastthebanquet
theTannertourandthetriptoTheDrunkardInorder
thatIcanmakethereservationswemustknowtheexact
numberofpeoplebythiscomingFridayAnyonewho
doesntwishtoincludeanyoneoftheseeventsintheir
agendashouldnotifymebeforethisWednesdayevening
Ifthereisanyonewhohasntmadethedepositbecause
theyaregoingtostaywithrelativesintheLosAngeles
areashouldalsonotifymesothatIcanmakereservations
forthedifferentevents

MrGrayThankyouverymuchMrEhmannIam
surewearegoingtohaveagoodtimeinLosAngeles
Theyhavereallyspreadthemselvestogiveussomeenter
tainmenttowindthismeetingupinablazeofglory

MrWilsonImoneoftheBoardofTrusteesofthe
OrangeCountyMosquitoAbatementDistrictAtthelast
meetingoftheOrangeCountyBoardwepassedaresolu
tionthataninvitationbeextendedtothegroupthatis
goingonthismotorcadetotakeatriptoOrangeCounty
OrangeCountyislocatedsomethirtytofiftymilessouth
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eastofLosAngelesAccordingtothisscheduleitwillbe
the16ththatisWednesdayIbelieveThosethatwould
liketotakethetriptoOrangeCountywillpleaseseeMr
EhmannorMrCERobinsonandmaketheirreserva

tionsTheOrangeCountyDistrictwillfurnishtransporta
tionandwewillfurnishyouafreedinneronthatday
AtripthroughtheOrangeBeltisreallyasighttoseeand
weespeciallywouldliketohavetheFloridacrowdcome
downPleasemakereservationswiththemotorcadecom
mitteesowewillknowhowmanycarstoprovidefor
thistrip

MrGrayThankyouverymuchMrWilsonNorman
EhmannstanduppleaseYouareonewecontactforthis
tripChesterRobinsonstandupWhereisJackKimball
Thereisanotheroneyoucancontactinregardtothetrip
IknowtheywillgiveyouagoodtimeYouwillseesome
veryinterestingproblemsindeed

OrdinarilywewouldtakearecessatthistimeInYthe
interestoftheconservationoftimeIamgoingtocancel
therecessIwishwehadtimefortherecessbecausewe
havesometremendouslyinterestingexhibitsaroundthe
hallhereIamanxiousmyselftotakealookatsomeof
themIthinkwecanlearnagooddealfromtheseexhibits
Thecommercialfirmshavebeenveryfineincooperating
withusandtheyarehelpingsubstantiallyinfinancing
thisconference

Nowwecometothemanwhohasthebestnosefor

mosquitopublicityofanymanintheNationIthinkhe
hasdonebetteronpublicizingmosquitocontrolthanany
oneofusJLyellClarkeoftheSaturdayEveningPost
andtheDesplainesValleyDistrictinIllinoisnearChicago
LyellwillyoutelluswhatyourDistrictisdoing

MrClarkeMrChairmanasapresentfromtheState
ofIllinoistothemosquitoworkersofCaliforniaIhave
herethreehundredlonglivedmosquitoesIhadnotrouble
atallincollectingthesemosquitoesintheChicagoarea
aswehadaverymildwinter sunshinyWejustwent
aroundandpickedthemupeverywhereMyideainbring
ingthesetoyouisthatIthoughtperhapsthiscoldweather
mayhavekilledatburmosquitoessoIbringtheseto
youasabroodcolonysoyourbigdistrictwontgooutof
businessIncidentallytheseareCulexpipiens

MrGrayTheseareourfriendsthesourceofourin
comeThankyouLyell

REPORTFROMILLINOIS

DDTFOGGINGOFTWENTYSEVENVILLAGES

IllinoisStateWideMosquitoControlActivities

ByJLYELLCLARKE

DesPlainesValleyMosquitoAbatementDistrictLyonsIll

Sincethepassageofthemosquitoabatementactin
Illinoisin1927tenmosquitoabatementdistrictshave
beenorganizedFiveofthesedistrictswereorganized
withinseveralyearsafterpassageoftheactandfivewere
theresultofincreasedinterestinhealthmeasuresduring
WorldWar1IThetotalpopulationservedbythemten



districtsinIllinoisis493000personsThetotalannual
taxleviedis200500resultinginacostof41centsper
personperyear

Inadditiontotheintensivecontrolworkcerriedoninthe

tendistrictstheStateofIllinoisthroughitsChiefSanitary
EngineerClarenceWKlassenmaintainsaveryactive
educationalcampaignThestaffoftwomobileunitsdemon
stratesmethodsofflyandmosquitocontrolnewtypesof
sprayersandapprovedinsecticidesDemonstrationsare
madetointerestedgroupsthroughouttheStatewiththe
thoughtthatthesegroupswillorganizemosquitoabatement
districtsorhiretheworkdone

ORGANIZEDMOSQUITOABATEMENTDISTRICTS
INILLINOIS

AreainPopulation Annual

sqmi Appropriation

1CarbondaleMosquito
AbatementDistrict
CarbondaleIllinois 4

2DesPlainesValley
MosquitoAbatement
DistrictLyonsIllinois 76

3NorthShoreMosquito
AbatementDistrict 75

4LakeForestMosquito
AbatementDistrict
LakeForestIllinois 14

5HighlandParkMosquito
AbatementDistrict
HighlandParkIllinois 13

6CairoMosquito
AbatementDistrict
CairoIllinois

7HerrinMosquito
AbatementDistrict
HerrinIllinois

8EastStLouisMosquito
AbatementDistrict
EastStLouisIllinois 25

9DupoMosquitoAbatement
DistrictDupoIllinois 8

10FreeportMosquito
AbatementDistrict
FreeportIllinois 91

Totals 317

9000 3000

200000 70000

130000 68000

7000 8000

15000 10000

20000 5000

10000 4500

76000 20000

3000 1000

23000 11000

493000 200500

IndiscussingthethermalfoggeneratorbeitaTifaBes
KillortheCaliforniaPlumbersnightmaredoyouwho
haveusedtheseflamboyantthermalaerosolsbelievethat
theygivea100killasisindicatedbypublicacclaimor
dotheymerelyprovideacushionofcontentmentinthe
mindsofthepublicandtheabatementofficials

Factuallywecanshowonlya70killofcagedmos
quitoesinanareawherethepublicclaim100satisfac
tionDotheremaining30becomealarmedandflyout
ofthearea

In1947alltestswiththeTifafoggeneratorweremade
inalargeopenfieldwiththegrasstwofeethighandscat
teredhighwillowandcottonwoodoccupyingonequarter
oftheareaIneachofthese36dayandnighttests15
gallonsofa5DDToilsolutionwerereleasedfroma
500footfrontaveragingoverthetestarea3poundsof
DDTperacreThethreecardinalpointslearnedfrom
theseopenfieldtestsareasfollows
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1Thattheaveragekilloveradistanceof1500feetdown
windwas90forthenighttestsand66fortheday
tests

2Thatwindvelocityofovereightmilesperhourisnot
conducivetogoodresultsforareleaseof3gallonsof
5DDToilper100footfront

3Thatanaverageof400DDToildropletsarerequired
toobtaina95kill
In1948alltestswiththeTifafoggeneratorweremade

inbuiltupresidentialareasheavilywoodedwithhigh
shadetreesandlowshrubberyTwentysevenvillageswere
foggedtwiceduringtheseasonThefogmachinetraveled
alongeachstreetatanaveragespeedof6mphemittingas
afog112pintsof8DDToilper100footfrontresult
inginanapplicationof1poundDDTperacre

AbriefsummaryofresultsobtainedisasfollowsAn
averageof70ofthecagedmosquitoeswerekilled72
ofthecagedflieswerekilledFortysixpercentofthe
mosquitolarvaeincupswerekilledandanaverageof191
dropletsofDDToilwasrecoveredonthemagnesium
oxideslidesAlltestmaterialswereplacedinthemiddle
ofcityblocks

Theoreticallyinthewoodedvillagetestsof1948where
1poundperacrewasappliedtheslidesshouldhave
registered400dropsanda98killshouldhavebeen
obtainedActuallytheresultsat150feetinwoodedvillages
wereaspooraslastyearsat1500feetinopenfieldtests
Thereforeitissuggestedthat1poundsmaybeusedfor
lightlywoodedvillagefoggingwithlightwindsand3
poundsperacreforaheavilywoodedvillagefoggingwith
strongwinds

Apointworthyofmentionisthesurprisinglylowper
centageofrecoveryobtainedontheglassslidesplaced
horizontallyonthegroundForinstancetheamountap
pliedinvillageswas1poundsDDTperacreandthe
amountrecoveredwas003poundsperacreorabout3
oftheamountappliedTheremaining997apparently
atfirstblushwaslostbutactuallyitwasnotlostDeposi
tionofDDToilparticleswasaccountedforbylateraland
verticalcontactwithleafsurfacesMuchexperimentalwork
isneededtodeterminethetruepatternofdepositionhow
everthefollowingpatternbaseduponfieldobservationin
1947and1948isasleastsuggestive
1ScreeningoutofDDToildropletsbylateralpass

ageorverticalfalluponleafsurfacesoftreesshrubs
flowersmaymultiplythehorizontalplanesurfacemore
than100foldindenselywoodedareasAnestimateof
100timesthelandareaorhorizontalsurfaceforaheavily
timberedareamaybevisualizedasaconservativeestimate
inthelightofthefindingsofStanleywhoreportedthat
byactualmeasurementtheleafareaoffullgrowntobacco
wasfoundtobetentimesthatofthesurfaceareaonwhich

itwasplantedThisscreeningoutisthoughttobethe
principalfactorinrequirementofseeminglyhighoutput
demandofDDTinvillagestoobtaina90killofadult
mosquitoesandflies
2Largeparticlesfallingclosetothegeneratorlike

rainAheavydepositissuggestedbythelargenumberof
particlesrecoveredat300feetin1947
3Thefineparticlesarescatteredoveranareaof

severalmilesbystrongwinds
4Uprisingaircurrentscarrytenmicronsdiameter

particlesaloft



COMPARATIVEEFFECTIVENESSOFDDT

CHLORDANEANDPYRENONE
Nowweshalldiscussanentirelydifferentexperiment

onehavingtodowiththecomparativeeffectivenessof
DDTchlordaneandpyrenoneusedoutdoorsasaspace
sprayintheformofathermalaerosolforthecontrolof
fliesandmosquitoes

Muchloosetalkhasbeenindulgedinconcerningthe
immunityoffliestoDDTSkepticismcameaboutthrough
thevaluableobservationsmadeattheOrlandoLaboratories
whereitwasshownthat10oftheregularrunofhouse
fliessurvivedamildconcentrationforashorttimeex

posurea1DDTaerosolfor2minutesgivingthe
publictheimpressionthatDDTwasnoteffectiveunder
normalfieldpracticewhereanaerosolmistofDDToil
aerosolof5to10isheldincontactwithmosquitoes
inflightforaperiodof15to30minutesItisunfortunate
thattheexceptiontotherulewaspublicizedunnecessarily

ArgumentsastotheineffectivenessofDDTasaflyspray
weresorifeduringthelatterpartoftheseasonthatthe
DesPlainesValleyMosquitoAbatementDistrictwas
promptedtodeterminebyexperimentationtherelative
meritsofthethreemosthighlyadvertizedspacespraysThe
insecticideschosenwereDDTchlordaneandpyrenone
Thesethreematerialsweretestedduringthesamenight
overbuiltupsuburbanvillagesinorderthatthesamecon
ditionswouldprevailastowinddirectionhumiditysurface
inversionandtemperatureInthetestofthesethreedif
ferentmaterialstheamountofeachmaterialwasdetermined
onacostbasisofanequalamountofDDTresultingin
8DDT2chlordaneand2pyrenone Twenty
gallonsofNo3furnaceoilwasusedasasolventforeach
insecticide

Inthetesttodeterminethecomparativetoxicityofthe
threeinsecticides16cagesofflies16cagesofmosquitoes
16cupsofmosquitolarvaeand16glassslideswereplaced
inonecityblockPercentageofkillwasdetermined24
hoursafterfogging

PERCENTOFKILLWITHINONEBLOCK

TestMaterials DDT Pyrenone Chlordane

FliesinCages 68 37 23

LarvaeinCups 5 21 14

MosquitoesinCages 31 14 7

Awindvelocityofsevenmilesperhourloweredthekill
farbelowtheaveragefortheseasontheeffectofthehigh
windwasalsoreflectedinthenumberofdropsofoilre
cordedontheslidesanaverageof65dropswhichisfar
belowthedetermined400dropsneededtogivea95 kill

InconclusionreferenceismadetoFigure7whichshows
that400dropletspersquareinchofDDToilaerosolof20
micronsdiameterarerequiredtoobtaina95 killofcaged
mosquitoesunderfavorablewindconditionslessthaneight
milesperhourwithDDTsolutionsof5and8inoil

Thesestudiessuggestthatperhapsa2DDToilsolu
tionappliedasanaerosolattherateofonequartper
100footfrontinwoodedvillagesmaybeaseffectiveasan
equalamountof20DDToilsolutionThisquantity
onequartwouldproduce400dropspersquareinchin
eitherinstanceyeta2solutionwouldgivearateof
applicationof05poundsperacrewhilea20would
givearateof5poundsperacreHenceistherateper
acreofahighlyconcentratedsolutionofgreatereconomic
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consequencethananequalnumberofdropsofalessercon
centration

Ifitcanbeshownthata20DDToilsolutionisas
effectiveasa2DDToilsolutiontherateofapplication
remainingthesametherunningtimetofogasquaremile
wouldbereducedfromninehourstoonehour

Weaskthisquestioninthismannernotmerelytoin
ducediscussionbuttoprovokeit ifwemust

MrGrayThenextpaperwastobeareportfromthe
NewYorkareabyDrGlasgowandDrCollinsbutun
fortunatelyneitherofthemareabletobehereAttheir
requestMrALFornhoffoftheBellAircraftCorpora
tionwillshowsomemovieswhichhavebeenpreparedto
illustratesomeworkdoneunderDrGlasgowssupervision

MrFornhoftIntheabsenceofDrGlasgowIwillpre
senta16mmfilmincolortoshowtheworkDrGlasgow
hasdoneintheAdirondacksectionofNewYorkStateon
blackflycontrolIthoughtitwouldbeparticularlyin
terestingtoyouinviewofthefactthatafterwehadrun
thesetestsanddonethejobacompleteabsenceofmos
quitoeswasverydefinitelynoticedTheworkhasbeenso
wellreceivednowthatitisaservicewhichhasbeencon

tractedforbytheAdirondackHotelAssociationwhichis
comprisedof117hotelsinthatarea

IntheAdirondackstheyonlyenjoyaboutsixweeksof
businessinthosehotelsperyearSincethisservicehas
beendonethehotelbusinesshasmultipliedatleast150
percentandhaslengthenedtheseason

ThesetestswereconductedbyDrGlasgowandDr
CollinsintheNewYorkScienceServiceandtheCom
bustionEngineeringDepartmentoftheToddShipyards
Ibelievetheyhavearepresentativehereifyouareto
talktohimafterwardsWhileDrGlasgowhadspent
probablytwentyyearsormoreontheblackflyinthat
areahefeltthatinthelastyearhehadachievedwhathe
hadbeenlookingforinalifetimeItwasacombination
ofDDTamethodofdispersingtheDDTandamethod
ofgettingtheDDTwherehewantedit

Thispicturewillshowyoutheworkbeingdoneover
fourorfivethousandacresThemachinethatyouwillsee
willbecarryingapproximatelyfortygallonsoffluidflying
ataspeedofaboutfifteenmilesperhourWehavefound
wecanlayaswathofapproximatelythreehundredfeetand
inahalfhourstimewecancoveraswathsevenandahalf

mileslong
WhatdoesthepublicthinkaboutitAbsolutelynoflies

couldbefoundthehousewivescontinuedhanginguptheir
washthechildrenplayinginthestreetsEverythingwent
onasnormalBirdlifefishlifewasnotaffectedaswas
provedafterwardsbythosewhoweretesting

MrFornhoffthenprojectedthefilm

MrGrayThankyouverymuchMrFornhoffWehave
runappreciablyovertimeandIwillpostponecertainpapers
untilthisafternoonHoweverwehaveseveralannounce
mentstobemadeIwillaskDickPetersifhewillmake
theseannouncements

MrPetersMyanouncementsallpertaintothethingthat
everyoneisinterestedin FootsLuncheonfortodayhas
notbeenslatedforthegroupasawholeTheGardenRoom
oftheClaremontisopentoanyonewhowishestodine



thereSpecialarrangementshavebeenmadetheretoin
creasetheserviceofwaitresses

TheAmericanSocietyofProfessionalBiologistsishav
ingasectionmeetingintheEmeraldRoomAnyonewhois
interestedinthismeetingwhohasnotpurchasedtickets
maydosoat165perluncheonYoumaycontactMrs
ThurmanattheRegistrationDeskoutsidethedoorThe
luncheonisgoingtobeginpromptlyat1200oclock

TheDinnerDanceisscheduledat800oclockonyour
programandonyourticketsyouwillnoticeitsays700
oclockPleaseheedtheticketsTheDinnerDanceisset
for700oclockWewanttogetstartedascloseto700
oclockaspossiblebecausetheorchestraarrivesat900
oclockWehaveatalkbyMrKnowlandwhichisgoingto
begivenbetweentheeatingandthedancesoitwillbe
asqueezetogeteverythingin

MrGrayThankyouDickPleasemakenoteofthat
changeandparticularlyastotheDinnerDancethiseve
ningat700oclockinsteadof800oclockWewillnow
adjourntomeetat115pmandpleaseletusgetstarted
ontime
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NooNRECESS

Thesessionreconvenedat115pm

MrGrayWehavetwosymposiascheduledforthisafter
noonwithonepapersandwichedinbetweenThefirst
symposiumwillbeonthesubjectofgroundpretreatment
forthecontrolprimarilyofAedesspeciesThissym
posiumwillbeconductedbyBVTravisoftheBureauof
EntomologyandPlantQuarantineassistedbyMrAW
LindquistandMrBasilMarkosDrTraviswillalsosum
marizesomeoftheCanadianpretreatmentworkwhichwas
tohavebeenpresentedbyDrTwinnbutwhoisunableto
bepresentIhopethattherewillbetimefordiscussionof
thepointsbroughtoutinthisdiscussionDrTraviswill
youpleasetakeover

DrTravisTheprogramdesignatesthisisasymposium
ongroundpretreatmentSomepeoplehavepreferredto
callthisprefloodtreatmentorprehatchtreatmentand
othernamestooWeprefertothinkofitasaprehatch
treatmentespeciallywhenwestarttoapplychemicalsto
snowinthearcticregionsYoucantcallthatapreflood
treatmentItisaprehatchtreatmentThismethodisonly
madepossiblebythenewchemicalswhicharepersistent
andcanbeappliedseveralweeksormonthsinadvanceof
themosquitohatchingperiod
Iwanttomakeitclearthatweconsiderthismethod

justanothermethodformosquitocontrolWecallitause
fuladjuncttomothernaturebutwestillthinkthatthereis
aplaceforpermanentcontrolmeasuresTheremaycome
atimewhenthecontinuousapplicationofchemicalsfor
thecontrolofbugswontworkforyou

Thisisoneofthetopicsinentomologywherethereis
notmuchintheliteratureThereareveryfewreferences
MostoftheworkhasbeencarriedoninArkansasFlorida
WashingtonandOregonandsomeinNewJerseyby
variousworkersDuringthepasttwoyearstherehasbeen
considerableworkdonealsointheArcticTodaywewill
haveareportontheuseofthismethodinCalifornia
IwillfirstsummarizeforyoutheworkdonebyDr

TwinnofCanadaandhiscoworkerswithMrMcDuffie

ofourBureauandrepresentativesfromtheSurgeonGen
eralsoffice

InalloftheapplicationsatChurchilltheworkwasdone
onsnowThefirsttestswereperformedin1947onalarge
seriesofhandtreatedplotsandthispastyearsomemore
plotsweretreatedplusenlargedairplaneplots

Themajorinsecticideshavebeentestedbyhandtreat
mentMostofthematerialswereappliedasoilsolutions
andsomeappliedasdustsDDTwasappliedwithfour
formulationstwooilsolutionsemulsionsdustsandpow
dersForhandequipmenttheyusedthreegallonpressure
sprayersandrotaryhanddustersTheyalsousedaspray
boomonaweaselandsomeoftheplotsweresprayedin
thismanner

TherateofapplicationintheChurchillareawasfrom
05to10poundperacreThesolutionswereappliedat
therateof1and2gallonsperacreThedustswereused
undiluted

Perhapsitisbesttopresenttheresultsaccordingto
methodsofapplicationTheresultsofhandapplicationto
makeageneralstatementshowedthatDDTwassuperior
totheothermaterialstestedWithDDT100controlwas
obtainedwith10ofapoundperacreinbothwettable
powderformandemulsionformThedustshowed95
controlwith40poundperacrebutlessthan70with
25poundDustwasconsiderablyinferiortothewettable
powderandemulsionFueloilsolutionswereratherinter
mediate 97to99controlat25poundanddropping
offafterthatWithchlordanetheyobtained100control
with50poundinfueloilbutitrequiredapoundin
wettablepowderfor100controlToxapheneinfueloil
gave100controlat10poundandwithwettablepowder
attherateof50poundperacreBenzenehexachloride
infueloilgaveonly78controlwith50poundSpecial
comparisonsweremadewithDDTTDEetcat05pound
peracreandtheresultsshowedthatDDTTDEandhep
tachlorwereaboutequalMethoxychlorwasconsiderably
lesseffectiveandaswithourAlaskantestsparathionwas
noteffectiveasaprehatchingtreatmentMrMcDuffie
tellsmetheyhadaboutthesameexperiencewehadin
AlaskaTheyactuallyhadmorelarvaeintheparathionplot
thaninatestcontrolplot

Intheairplanetestswhichwereconductedthisyear
thesprayusedwastheordinaryairplane20concentrate
dilutedwithfueloiltovariouspercentagesanddosages
TheymadeseveraltypesofcomparisonsInonesetof
teststheytriedconcentrationsof510and20DDT
withvariousvolumesrangingfromapintto67pints
verynearlyfromabout50pintto7pintsperacreand
dosagesthatvariedfrom05to35poundsperacreAll
theairplaneworkwaswithDDTThetestswereintwo
majortypesofareas theopentundrasandtheforested
areas andthereweresomeintermediatetypesThere
sultswereveryinterestingWitha510and20
sprayappliedatthesamevolume11pintperacrethere
wasverylittledifferenceinresultsThedifferencewasin
favorofthelowerconcentrationssay5Whentheyap
pliedaheavytreatmentusing67pintsina5solution
insteadofthe11controlwasnotincreasedThiswas
veryinterestingtoobecausetheyincreasednotonlytheir
amountofDDTbutthetotalvolumeofliquidoversix
timesandyettheydidnotincreasetheircontrolInthe
forestedareasthereisanothercomparison dosagesof



05poundperacreprovided85 orbettercontrolThis

wasincontrasttowhattheresultswerethattheyobtained
inopentundraareasorthelightlyforestedareasInthe
opentundraorlightlyforestedareasconsiderablyhigher
dosageswererequiredandtheydidnotdeterminethe
upperlimitsbutwithatleastat3poundperacreorsix
timeswhatwaseffectiveinforestedareasthisdosage
failedtocontrollarvaeeffectivelyinthetundraorlightly
forestedsectionsThedifferenceseemstobeamatterof
runoffIntheforestedareastherewasnotmuchrunoff

whenthesnowmeltedwhereasintheopentundraandin
thelightlyforestedareastherewasconsiderablerunoffNo
doubtanappreciableamountofthematerialwaswashed
awayasthesnowmeltedTheyalsohadanothercomplica
tionIntheopenareastherewasaverymarkedrecession
ofseasonwhichextendedtheperiodinwhichtherewere
larvaepresentinthepoolsTheforestedareasdidnothave
thisHatchingcameabruptlyandemergenceendedrather
abruptly

ConclusionswhichmightbedrawnfromtheChurchill
testarethatthemethoddoesnotappeartobesuperiorto
conventionallarvicidemethodsHoweverthedataindicate
thateffectivecontrolcanbeobtainedundercertaincon

ditionsandinsomeareasprehatchingtreatmentmaybea
moreconvenientmethodtouse convenientbecausewe

canapplythematerialduringtheperiodoftheyearwhen
othermosquitocontrolactivitieswillnotbeoperative

Imaybeabletoansweralimitednumberofquestions
ontheChurchillworkbutIthinkweshouldmoveonto
theothersandhaveourquestionsanddiscussioncomelater

ThenextdiscussantwillbeMrLindquistwhowilltell
yousomethingabouttheusefulnessofthisparticular
methodHeislocatedatourCorvallisstationinOregon

MrLindquistIdonotknowwhofirstthoughtofputting
insecticidesonthegroundorsnowforcontrolofmosquitoes
hatchingseveralmonthsafterwardsbutIdoknowthatMr
StageandMrGjullinandDrFreebornproposedthatidea
manymanyyearsagoinregardtocontrolofsnowwater
mosquitoesIbelievetheyactuallytriedtocarryoutsome
workonitInthosedaystheydidnthaveanyresidually
effectiveinsecticidessotheycarriedoilupthemountains
andapplieditinvariousformstothegroundinthefallof
theyearAtanyratewedidnthavemuchofachanceto
usethistypeofcontroluntilthearrivalofDDTandother
residualeffectinsecticidesIhavepreparedwithMrRoth
andMrYatesapaperonthissubjectcalledGroundPre
HatchingTreatmentforMosquitoControlPartofitis
generalandpartofitissomewhatspecificonourwork

GROUNDPREHATCHINGTREATMENTFOR

MOSQUITOCONTROL

ByARTHURWLINDQUISTARROTHandWWYATES

USDAAgrResAdmBureauofEntomologyandPlant
Quarantine

Applicationofinsecticidesongroundorsnowcovered
areascontainingAedeseggsafewweeksormonthsbefore
theyhatchhasbeenreceivingconsiderableattentioninthe
last2or3yearsThemethodmayhavewidespreadusein
manyareasonmanytypesofmosquitoessuchasflood
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watersaltwaterandAlaskanAedesandsnowwatermos
quitoesHowevermuchresearchneedstobeperformedto
determinetherealusefulnessofthistypeofcontrolThe
CorvallisOregonlaboratoryoftheBureauofEntomology
andPlantQuarantinehasworkedonthecontrolofsnow
watermosquitoesinWashingtonandOregonduringthe
last3yearsSomeoftheresultsofthisworkarereviewed
inthispaper

Onereasonthistypeoftreatmenthascreatedinterestmay
bethatmosquitocontrolpersonnelcouldbeusedmoreeffici
entlyTheuseofcontrolcrewsforapplicationofinsecti
cidesbeforetheactivemosquitoseasonbeginscouldwell
eliminatehurriedandoftenineffectivetreatmentagainst
suddenoutbreaksUsuallythemosquitoeshatchandare
onthewinginafewdaysandwiththeusualmethodof
applyinglarvicidesthecrewsarealwaysfacedwiththe
tremendousjobofapplyingtreatmentswithinashorttime
Frequentlytheyfailinthisworkbecauseofbadweather
breakdownofequipmentandothercausesIthasalways
beendifficulttoapplyregularlarvicideapplicationsatthe
correcttimeparticularlyinsmallvillagesorfarmingareas
wherethereisnoestablishedmosquitocontroldistrictand
notrainedpersonnelareavailableEveninorganizeddis
trictsscoutsmustbeinthefieldaweekortwobeforethe
activeseasonandtheymustdeterminejustwhenthemos
quitohatchwilloccurFrequentlytheycannotcoverthe
areainsuchashorttime

Perhapstheinsecticidescouldbeappliedoveraperiodof
severalweeksbeforethelarvaebecomeactiveEventhough
thedosageofinsecticiderequiredforprehatchingtreat
mentsmightbesomewhatgreaterthanthatwhichisused
nowtheincreasedcostmightbeoffsetbysavingsinlabor
Controlcrewswouldhavemoretimetodoathoroughjob
andyearlyscoutingtodeterminehatchingwouldbeelim
inatedCertainlythecrewswouldwelcomeachangefrom
thepresentfranticscrambletocovertheareasinthefew
daysrequired

Obviouslytheanswerstoallquestionsconcerningpre
hatchingtreatmentsarenotavailableThetreatmentsmay
becompletelyineffectiveorimpracticalinmanycases

Thereisatleastoneplacewhereprehatchingtreatments
seemtohavedefinitepossibilitiesIamreferringtothe
treatmentofswalesinthemountainareasforthecontrol

ofsnowwatermosquitoes
Snowwatermosquitoesarepresentinmanymountain

areasintheWestTheyareviciousbitersandcreatea
seriousproblemtomanypeopleItisexceedinglydifficult
andsometimesimpossibletotreatswalesorpondsinthe
mountainareasinthespringwhenlarvaearepresentbe
causeroadsandtrailsarenotpassableThetreatmentof
theseareasinlatesummerorearlyfallappearstohave
promise

InpreliminaryworkRothetal1947showedthat
DDTappliedattherateof09poundperacre6months
beforemosquitoeshatchedwascompletelyeffectivein
mountainareasTheresultsofmorerecentworkwith

DDTarepresentedinTable1InSeptemberandOctober
1947morethan30swalesinthevicinitiesofTwinButte
WashingtonandSantiamOregonweretreatedwithtwo
formulationsofDDT awettablepowderandanoilsolu
tionDippingrecordsinJuneandJuly1948showed
completecontrolinallplotstreatedatratesfrom05to5
poundsofDDTperacreThewettablepowderwhichwas



broadcastovertheplotsgaveasgoodresultsastheoilsolu
tionandwasmucheasiertoapplyLarvaewerefoundin
fiveoftheeightplotstreatedwith015poundofDDTper
acreanindicationthatthedosagewastoolight

TABLE1

ResultsoftestsonstalertreatedwithDDTinSeptember
andOctober1947ExaminationsforlarvaemadeinJune
andJuly1948

Dosageof
DDT

Pounds
Formulation perAcre

Wettablepowder50 015 5400
7200
7560

500

6000
5400

Indieseloil5 015 1800
10800

Wettablepowder50 05 64800
54000
10800
1500
1000
25200

Indieseloil5 05 3000
19800
43000

Wettablepowder50 10 2000
9000

135000
22000
1500

450
Indieseloil5 10 900

Wettablepowder50 20 1400
11000
66000
522700

7200

20000

AverageNumber
Sizeof ofLarvae
Swale perDipIn

SqFtWashingtonOregon

104
05

10

06

0
1

0

0

0
0
0

0
0

31
0
0

0

0

0
0

0

0

0
0
0
0

0

0

Wettablepowder50 30 0

Wettablepowder50 50

Checksnotreatment 3
10

0

20
10
32

Eggsoreggfragmentsfoundinsoilsamplestakenat
spraying
2Coveredwithsnowwhentreated

InthevicinityofthetestplotsinOregon90ofthe
larvaewereAedescommunisDegand10Ahexodontus
DyarLarvaefromseveralcheckplotsintheWashington
areaweredeterminedasfollowsAnearcticusDyarA
communisAfitchiiFandYAhexodontusandAedes
s1

Ofcoursetherearenumerousproblemsconnectedwith
thepossibleuseofthismethodItmightnotbefeasible
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wheremosquitoesarebreedinginslowrunningwatersuch
asarefoundincertainfloodwaterareasInfurtherresearch
onthisphaseoftheworkmosquitocontroldistrictsmay
findthatpartsoftheirterritoriescanbegiventheprehatch
ingtreatmentandthatotherpartsmustbetreatedwiththe
usualmethods

Forcontrolofsnowwatermosquitoesthebestinsecti
cideorformulationtousehasnotbeendeterminedMost
ofourworkhasbeendonewithDDTbutinafewtests
bothTDEandparathionat05poundperacrewerefound
satisfactoryHoweversamplestakenfromaplot8months
afteritwastreatedwithparathionwerepracticallynon
toxicwhilesamplesfromaplottreatedwithTDEwere
toxictofirstandsecondinstarsoffloodwaterAedesSome
compoundsthatdonothavesuchlonglastingqualitiesmay
provemoreeffectiveundercertainconditionsthanthose
thatwerefertoashavingalongtimeresidualactionThis
resultmaycomeaboutthroughsolubilityoftheinsecticides
inwaterwhichwillbereferredtolaterInourworkoil
solutionsemulsionsandwettablepowderswereeffective
at05poundperacrebutadustorotherformulationmay
provetobemoreeffectiveatlowerdosagesandmaybe
easiertoapply

Thelocatingandmarkingofthemosquitobreedingareas
sothattreatmentcanbeappliedbyunskilledcrewsisof
greatimportanceObviouslytheseareascanonbelocated
withcertaintyinlatesummersinceusuallythereisnot
enoughwatertoguidetheinvestigatorsCompletesurveys
mustbemadeduringthespringwhenlarvaearefound
Trainedpersonnelmustlocateandtreateverydepressionor
swaleintheareaHowlargeanareamustbetreatedto
insureprotectionfrommosquitoesisstilltobedetermined
Littleisknownoftheflightrangeofsnowwatermosqui
toesbutitislikelythatcontrolmustextendoverseveral
miles

Anotherprobleminconnectionwithprehatchingtreat
mentsiswhethergroundoraerialapplicationshouldbe
usedAerialtreatmentmightnotbepracticalwheresmall
swalesarescatteredoverseveralsquaremilesbutmightbe
usedsuccessfullyonswalescoveringoneortwohundred
acresIfanairplaneistobeusedmanyquestionsarise
Isitnecessarytospray6to8monthsbeforethemosquito
seasonWouldaregularlarvicidetreatmentatalower
dosagebepreferableorshouldalowdosagetreatmentbe
appliedonthesnowandice2or3weeksbeforetheeggs
hatchInformationonthisphaseoftheworkinthemoun
tainareasoftheWestisnotyetavailavble

ThequestionofhowdrydepositsofDDTappliedon
soilcanlaterkillmosquitolarvaeismostinterestingWe
havehadatheorythatsomeofthechemicaldissolveswhen
watercoverstheareabutthisconceptmaybeentirely
wrongItiscertainlyopentoconjectureatpresentIthas
beenstatedthatDDTwillactuallydissolveattherateof1
partin80millionpartsofwaterThisconcentrationis
morethanenoughtokillmostyoungmosquitolarvaeIt
ispossiblethatenoughoftheDDTgoesintoacolloidal
suspensionratherthanatruesolutionsothatthelarvaeare
killedInourlaboratoryattemptshavebeenmadetofilter
aqueousmixturesofDDTandothertoxicantsthrough
filterpapersandBerkefeldfiltersThefiltrateshavebeen
testedagainstAedesmosquitolarvaeSimultaneouslycom
parativebiologicaltestsweremadewithknownconcentra
tionsofinsecticidestodeterminetheamountoftoxicagent



presentinthefiltratesOnthebasisoftheseteststhe
filtratescontainedthefollowingpartspermillionoftoxi
cantsDDT00115TDE0033chlordane00025toxa
phene00234andbenzenehexachloride06Allthesetests
weremadewithdoublefilterpapersNo2andafewwere
madethroughaBerkefeldfilterWhetherthefiltratecon
tainedatruesolutionoracolloidalsuspensionofthetoxi
cantisnotknownAtanyratemorebenzenehexachloride
passedthroughthefilterpapersthantheotherchemicals

Wehavebeenimpressedwiththefactthatpoorcoverage
ofanareagivesperfectkillsofmosquitoeswhentheinsec
ticideisappliedasaprehatchingtreatmentbutnotwhen
itisappliedintheregularlarvicideoperationThisseems
toindicatethatthetoxicantsmaygointosolutionWater
samplestakenfromfieldplotsoneyearaftertheywere
treatedwithDDTinoilsolutionsandadustmixtureat
dosagesof09to2poundsperacrekilledallsecondand
thirdstageCulexlarvaeinthelaboratorySamplestaken
21monthsaftertreatmentfailedtokillyounglarvaeAp
parentlytheDDTwasavailableineitheracolloidalsuspen
sionoratruesolution

Thegoodresultswehaveobtainedwithprehatching
treatmentsareprobablyduetotheeasewithwhichnewly
hatchedlarvaearekilledWehavefoundthataconcentra

tionof1partofDDTto1or2billionpartsofwaterwill
killyounglarvaeSincetheinsecticideispresentatthe
momentthelarvaehatchfromtheeggsitappearsthata
lowconcentrationwillbehighlyeffectiveunderpractical
conditions

Itisprobablytruethatmoreinsecticidewillberequired
forthisnewtypeoftreatmentthanfortheregularapplica
tionoflarvicidesApparentlymoreinsecticidewillbenec
essaryifthereisalongintervalratherthanashortone
betweenthetreatmentandhatchingTheproblemsofter
rainwhethersnoworiceispresentandtheextenttowhich
theareaiscoveredwithvegetationareallimportantMuch
needstobedonebeforethismethodoftreatmentcanbe

proved
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MosquitoNews74 154156

44

DrTravisThenextpaperonthissymposiumwillbe
presentedbyDrBasilMarkosoftheUSPublicHealth
Service

DrMarkosBeforepresentingthispaperImustapol
ogizetothegroupbecauseIamnotpreparedtopresent
slidestoillustratesomeoftheresultsthatweobtainedlast

yearIhavebeenawayfortwomonthsandhaveonly
recentlyreturnedtoCalifornia

ThetitleofthispaperisPreApplicationofLarvicide
forControlofAedesMosquitoesItisapaperbythe
speakerHowardGreenfieldandCarlSpencerTheproject
wassponsoredbytheCaliforniaStateDepartmentofPublic
HealthBureauofVectorControlwiththecooperationof
MercedCountyMosquitoAbatementDistrictandthePublic
HealthService

EditorsNoteThispaperwasnotavailableforpubli
cationinJanuary1950butwillultimatelybepublished
elsewhere

DrTravisIwouldlikenowtosummarizeveryquickly
themeatoftheAlaskaworklastyear

Wefoundthefueloilsolutionandemulsionsspeaking
intermsofDDTweremoreeffectivethandustorwettable
powderTherewasnostatisticaldifferenceintheapplica
tionsthatwereputonthegroundinAugustof1947and
theapplicationsthatwereputonthesnowinAprilof
1948Therehasbeenconsiderablediscussionastowhether
ornotthereisdelayedkillSomeoftheresultsindicate
thatthelarvaecontinuetobekilledbytheseapplications
astheygrowOurresultsinAlaskaindicatethatthe
larvaewerekilledveryshortlyafterhatchingandwesaw
practicallynoevidenceofdelayedkillThatmightnotbe
trueinareaswheremosquitoesgrowatamuchmorerapid
ratethantheydowhentheyarebathedinicewaterInto
treatedplotswherewefoundnolarvaeandwehadquite
anumberespeciallywiththehigherdosageswetrans
ferredlarvaefromuntreatedareasandwithveryfewex
ceptionswewereabletoshowthatthematerialintreated
plotswasstilleffectiveInoneortwoinstanceswesaw
veryveryyoungfirststagelarvaeintheplotandnever
anyfourthstagelarvaeEvidentlytheywerekilledshortly
aftertheyhatched

WemaydrawcertainconclusionsfromtheAlaskawork
Oneofthemwouldbethatthemethodisusefulunder
someconditionsandweshouldexperimentfurthertode
terminethevariousconditionswherethemethodisreally
effectiveWebelievethatdosagesof50poundorgreater
willberequiredtobereasonablysureofsuccessevenin
theareaswhereweknowthattheprehatchingtreatment
isusefulThemethodmaybelimitedineffectbythetotal
areatobetreatedForinstanceintheAnchoragearea
breedinglocationsaresomewhatlimitedinsizeandthere
webelieveprehatchingtreatmenttobequiteusefulBut
intheFairbanksareabreedingterrainrunsforverymany
squaremilessowehavetoapplyverylargetotaldosages
andwearenottosurehowitwillfitintheeconomyof
mosquitocontrolDuetotheverygreatflightrangeof
mosquitoesinAlaskaweareinclinedtocontrolmos
quitoeswithconventionallarvicidalmethodsoradultcon
trolbecausethereweareabletocontrollarvaeandadults
with10perpoundofinsecticideanacreIfwehaveto
goto50perpoundperacreforprehatchingtreatment
itisanimportantitemforwecantreatmanymoreacres
with10ofapoundthanwecouldwith50ButIamnot
toocertainthatwemaynothavetoreverseourideason
thispointbecausewehavesomeindicationthatplots
treatedyearbeforelastforthecontroloflarvaewereat
leastpartlyeffectiveasaprehatchingtreatmentthefollow
ingseasonIfthisissowewillexpecttofindin1949
insomeoftheverylargeareaswetreatedlastyearacon
siderableoverallreductioninlarvaeIntheFairbanks
areawherewesprayedtwoareasofthirtysquaremiles
andtwentyfoursquaremilesinsizeoneofwhichreceived
atotalof50poundDDTperacreandtheother40pound
peracreitwontsurprisemeabitifwefindconsiderable
reductionintheoverallbreeding

NowIknowsomeofyoupeoplehavesomecomments
tomakesoforaperiodletsseeifsomeonewillvolunteer

MrGrayMrChairmanIwouldliketomakeoneor
tworemarksonthesubjectofgroundpretreatmentbased
onsomeoftheexperiencewehavehadWehavefound
fromanalysisofourcoststhanthecostofmaterialsis15



to20ofthetotalcostofthesprayingoperationinother
wordsthemachinetimelabortransportationandsuper
visionisaboutfourtimesthecostofthechemicalsthat
youuseandthereforealittledifferenceinchemicalswill
makeslightdifferenceinthetotalcostofoperationsThere
foreIthinkourjobshouldbetoseenothowlittlechemi
calswecangetbywithbuttoputenoughontodoa
thoroughlysatisfactoryjobandnothavetogobackand
doitoveragainTheresultsthatwehavehadpresentedin
thesymposiumparticularlybyBasilMarkosonconditions
inCaliforniaindicatethatsomewherearound1pound
ofDDTperacreisaboutthelowestdosagethatiscon
sistentlydependableforwhatweconsiderreasonablygood
results thatis99effectivenessInourworkforpre
hatchingtreatmentonareaswhicharetobefloodedby
duckclubswehaveusedashighas2poundsperacreand
havegottenpractically100resultsasjudgedbypre
liminaryandsubsequentchecksbyMrAaronsourento
mologistWehaventusedairplanesoraerosolsWehave
comerighttogripswihtheenemyWegetrightonthe
groundandwesockittothemrightthereWehavebeen
usingeitherjeepsorweaselsdependinguponthetypeof
terrainIfitisalittlesoftweuseweaselswithaspray
boomWesprayswathafterswathwiththeweaselIam
nottoosureexceptonaverylargeacreagethatattempt
ingtoapplygroundtreatmentwithairplanesisinthe
longrunassuccessfulasapplyingitwithgroundequip
mentIfyouhavetherightequipmentyoucanputyour
DDTrightwhereyouwantit

MemberWeuseajeeptomakeourapplicationswithan
airpowersprayerfeedingtwonozzlesdirecteddownward
With12poundofDDTorTDEperacrewegetcontrol
fromonetoapproximatelythreemonthsaveragingabout
onemonthtosixweeksByusinggroundequipmentwe
cangointodrypastureandrunthroughthepasturewith
outdoinganydamagewhatsoeverbutifwegointhereon
wetgroundthegroundgetstornupthedykesarede
stroyedandthefarmersdontcareforthisonebitWith
prehatchingtreatmentweincreasetheefficiencyofthe
wholeoperationwhileworkingondryground

MrDahlMrMarkosdidnothaveanopportunityto
presentallofhisdatahereWhenthepublishedpaper
comesoutitwillbeofmuchmorevalueIwouldliketo
bringouttwofactsTheperiodbetweentheinitialground
treatmentandthebeginningoftheirrigationcyclemayor
maynotbeofsignificanceItisthenumberofirrigations
thatwecancontrolwithpretreatmentthatistheimportant
thingThesecondpointIwouldliketomakeisthatif
weuseheavierdosagesofDDTonagriculuralcropswe
mustgetasmuchoftheDDTorotherinsecticideaspos
sibleontothegroundandaslittleaspossibleontothe
foliageofthecropsWehavearesponsibilityinthispar
ticularmatterThetimingfactorinpretreatmentneeds
tobegivendueconsiderationbythemanagerCertainly
majortreatmentsshouldbeappliedimmediatelyaftercut
tingofthecropsorafteracrophasbeenforagedheavily
sothatmostoftheDDTorotherinsecticidewillgetdown
onthegroundandnotbeonthecropthatisfedupon
bythecattle

DrTravisIhaveseveralcommentsthatIwouldlike
togetinhereIntheArcticwedidntseeanydifference
betweenairplaneandgroundapplicationsinthematterof
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effectivenessIthinkitmaycomedowntoamatterof
thesizeoftheareasyouaretreatingastowhichwayyou
willputthematerialonTheothercommentIwould
liketomakeisonethathasnotapplicationtoagricultural
conditionsInAlaskatheDDTwasplasteredontheveg
etationandthegrassandvegetationwaspackeddown
laterbythesnowandsobecamereadilyavailabletothe
larvaeintheSpringafterhatchingOfcoursethatwould
bethereverseofwhatyouwantinanagriculturalsituation

MrElmoRussellIffarmerswouldirrigatemoreoften
withlesswatertheywouldgetabettercropandnearly
halfofthemosquitoriskwouldbeeliminatedThatat
leastappliesdownourwayandIthinkinmostother
placestoo

DrTravisIwishtothankthegentlemenwhohave
contributedtohissymposiumandwillnowturnthemeet
ingbacktothePresident

MrGrayDuringthewarmanyofushadsomethingto
doeitherdirectlyorindirectlywiththeMalariaSurvey
DetachmentsortheMalariaControlDetachmentsOpera
tionsinthePacificareawouldhavebeenmuchmorediffi

cultorevenimpossibleiftheservicesoftheunitshadnot
beenavailableOutoftheexperienceofthewartheArmy
hasdevelopedplansforimprovementsinvectorcontrol
methodsandorganizationandMajorRalphBunnishereto
telusaboutcertainphasesofthem

THEPLACEOFENTOMOLOGISTSINTHEMEDICAL

SERVICECORPSMEDICALDEPARTMENT

UNITEDSTATESARMY

ByRALPHWBUNN

MajorMedicalServiceCorpsUnitedStatesArmy

Beforetryingtodelineatetheplaceoftheentomologist
intheArmyitmaybewellfirsttoexaminetherecordto
seewhyentomologistshaveaplaceintheArmy

Manypageshavebeenwrittenconcerningtheeffectof
diseasestransmittedbyinsectsuponarmiesandmilitary
campaignsWeneednotlookbackintohistorybeyond
WorldWarIItofindconclusiveevidencethattheinsect

isasignificantfactorthatmustbeconsideredinplanning
andconductingamilitaryoperation

Hospitaladmissionratesoffourinsectbornediseases
malariadenguefilariasisandsandflyfeverintheoverseas
forcesoftheUnitedStatesArmyfortheyears1942to
1047inclusivearelistedinTable1Thecombinedrates
forthesefourdiseasesareshowninFigure1Hospital
admissionsofbattlewoundedfortheyears1942to1945
inclusiveareincludedinboththetableandthechartfor
comparativepurposes

Thesedatashowthatinsectbornediseasesreachedtheir

highestincidenceinthesummerof1943Thenasthe
necessityforpreventivemeasuresbecameobvioustoeven
theleastinsectconscioustrainedpersonnelwithsupplies
andequipmentweremovedovereastoinitiatecontrolop
erationsTheireffortsresultedinthebeginningofadown
wardtrendintheincidenceofinsectbornediseasesthat
hascontinuedthrough1947
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TABLEI TABLEIContinued
Battle FilarSandflyTotalInsect

Hospitaladmissionratesforinsectbornediseasesdengue MonthYearWoundedDengueMalariafastsFeverborneDisease

malariafilariasissandflyfeverandforbattlewounded
June T 18 0 T 18

totaloverseasforcesUSArmy1942to1947inclusive
July T 21 T T 21

Battle FilarSandflyTotalInsect Aug T 22 0 T 22
MonthYearWoundedDengueMalariaiasisFeverborneDisease

Sept T 17 0 T 17
Jan1942 T 3 39 0 0 42 Oct T 11 0 T 11
Feb 2 T 27 0 0 27 Nov T 11 T 0 11
Mar T 6 23 0 0 29 Dec T 11 T 0 11

Apr 1 25 19 0 0 44 Jan 1947 T 10 0 0 10

May 1 14 26 0 0 40 Feb T 8 T 0 8

June 2 10 48 0 T 58 Mar T 7 0 0 7

July T 6 42 0 T 48 Apr 0 7 0 0 7

Aug 1 4 30 0 1 35 May T 8 0 0 8

Sept 1 5 22 0 2 29 June T 11 0 T 11
Oct 1 8 28 T 2 38 July T 10 0 T 10
Nov 30 6 29 0 T 35 Aug T 15 T T 15
Dec 25 11 57 0 T 68 Sept T 14 0 T 14
Jan 1943 20 8 78 T T 86 Oct 0 8 0 0 8
Feb 14 14 83 T T 97 Nov 0 6 0 0 6
Mar 16 23 76 0 T 99 Dec 0 4 0 0 4
Apr 42 36 80 T T 116

MalariawasresponsibleforthemajorityofhospitalMay 22 29 79 0 2 110
admissionswithdenguecontributingsomefairlyhighJune 18 118 0 3 139
admisionratesincertainareasLocaloutbreaksoffilar

Aug 43 6 156 T 5 167 sandfly
Jul 435 9 1246 T 6 139

iasisandsandflfeveroccurredbuttheoverallincidence

Sept 21 4 124 T 6 134 ofthesediseaseswasconsistentlylow
Oct 17 3 105 T 2 110 Thepeakincidenceofinsectbornediseasesandofbattle
Nov 28 4 81 1 T 86 woundedwasofaboutthesameorderofmagnitudeand
Dec 27 8 51 1 T 60 theMedicalDepartmentwascalledupontoprovidehos
Jan 1944 28 18 45 1 T 64 pitalizationforaboutasmanysoldiersknockedoutbybugs
Feb 52 18 41 1 T 60 asbybullets
Mar 25 12 43 T T 55 Thesinisterrolethatinsectsplayisnotcompletelyre
Apr 16 10 43 T T 53 vealedbythesedataTheflyhaslongbeenincriminatedin
May 38 10 42 T 1 53 thespreadofdiarrheaanddysenteryRecentworkreported
June 136 9 44 T 2 55 byWattsandLindsaylhasshownconclusivelythatthe
July 170 14 50 T 4 69 incidenceofdiarrhealdiseasesmaybereducedbycon
Aug 110 23 47 T 5 75 trollingfliesNoonehasyetdeterminedtheproportionof
Sept 130 24 37 T 6 67 casestransmittedbyfliesSuchafigurewouldvarytre
Oct 122 7 33 T 1 41 mendouslywithgeographicalareaandseasonHowever
Nov 168 6 23 T T 24 therecanbebutlittledoubtthatasignificantnumberof
Dec 133 6 18 T T 24 thosesoldierssenttothehospitalwithdiarrheaanddys
Jan 1945 136 5 14 T T 19 enterycouldtracetheoriginoftheirillnesstofoodordrink
Feb 106 5 14 T T 19 contaminatedbyflies
Mar 133 5 18 T T 23 Similarlyalargenumberofsoldierswerehospitalized
Apr 149 4 23 T T 27 withfeverofundeterminedorigin Inallprobability
May 54 4 23 T T 27 someofthesecaseswereactuallymalariadengueorsome
June 21 4 20 T 1 25 otherinsectbornedisease

July 2 5 16 T 3 24 Ifinviewofthisevidenceitmaybeconcededthatin
Aug 1 5 12 T 1 18 sectsareofimportancetoanarmythenperhapswemay
Sept T 3 11 T 1 14 deducethatentomologistsarealsoofimportanceandcan
Oct T 2 11 T T 13 serveausefulpurposeinanarmy
Nov 0 1 16 0 T 17 TheUnitedStatesArmyhasarrivedatthatconclusion
Dec 0 1 22 T 0 23 andcurrentlyisutilizingentomologistsintheMedicalDe
Jan 1946 1 19 0 T 20 partmentinthefollowingcapacities
Feb 1 17 T T 18 1Asstaffofficersatmajorheadquarters
Mar 1 20 0 T 21 2AspartofthescientificteamatArmyAreaandmajor
Apr T 20 0 T 20 overseaslaboratories

May T 17 T T 17 3InconductingresearchandteachingatArmymedical
installations

Tisusedtoindicatetheoccurrenceofafewcasespro 4Asofficerpersonnelofpreventivemedicineunits
ducingarateoffrom001to050Ratesareexpressedas 5AsliaisonrepresentativesoftheSurgeonGeneralat
casesperthousandmeanstrengthperyear civilianresearchinstitutions
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Thearmyhasadoptedthepolicyofassigningresponsi
bilityforinsectandrodentcontroloperationstotheCorps
ofEngineersatfixedinstallationsintimeofpeacesince
undertheseconditionsthecontrolofpestsofeconomic
importanceisanecessityandisoutsidetheprimarysphere
ofinterestoftheMedicalDepartmentTheCorpsofEn
gineersemploysagroupofentomologistsundercivilservice
regulationstosupervisethiswork

Whenanarmyisinthefleldhoweveritsentomological
concerniswiththoseinsectsservingasdiseasevectorsand
theMedicalDepartmentretainsresponsibilityfortheir
controlForthispurposeitplanstoreorganizetheMalaria
ControlandMalariaSurveyUnitsofWorldWarIIform
ingpreventivemedicineunitsThesewillbetrainedand
equippedsothattheymaybeutilizedforthecontrolofany
diseasevectorencounteredPlanscallforcombiningtwo
MalariaControlUnitswithoneMalariaSurveyUnitand
addingenoughmotormaintenanceandmesspersonnelto
maketheunitselfsufficientOfficerpersonnelwouldinclude
oneadministrativeofficertocarrytheburdenofadminis
trativedetailandtwoscientificallytrainedofficerswhomay
beentomologistssanitaryengineersorparasitologiststhe
choicedependinguponthenatureHoftheproblemencoun
teredThetotalstrengthoftheunitwillbeapproximately
fortymen

WhatdoestheArmyhavetooffertheentomologistcon
sideringacareer theservice

Mostbasicallyitofferstheentomologistanexcellent
oppportunityforconstructiveworkManyofourunsolved
itedicalproblemstodayarehighlycomplexandtheir
tblitioncallsfortheconcertedattackofavarietyofspecial
istsAsapartofthemedicalteamtheentomologisthas
anenviablechancetotakepartinsolvingsomeofthese
problemsThetaskstheMedicalDepartmententomologist
willbecalledupontodoinfollowingtheArmypolicyof
rotationofdutyareperhapsmorevariedthanhiscivilian
counterpartmaymeetHoweverallpossibleconsideration
isgiventotheindividualsparticulartrainingcapabilities
anddesiresinmakingassignmentsAtleastifvarietyisthe
spiceoflifetheentomologistintheArmywillnotsuffer
fromlackofseasoning
heentomologistwhoseinterestsextendbeyondthe

oftheUnitedStateswillenjoytheprospectof
r

xservingtrtoneormoreoftheinterestingpartsoftheworld
heretheMedicalDepartmentisactiveAssignmentsin
thiscountryaremostlyatMedicalDepartmentcenterslocat
ednearlargercitiesTheArmyhasnotescapedthehousing
shortagebutgotidprogresshasbeenmadeinproviding
housingandeveryeffortismadetbprovideafavorable
backgroundforfamilylifeSportsandrecreationfacilities
areexcellentandtheArmyhasaliberalleavepolicyof30
daysperyear

Althoughtheremaybesomebetterpayingpositions
availabletoentomologistsinnongovernmentworken
tomologistsservingasofficersintheMilitaryServicesare
aswellpaidonthewholeasaretheircounterpartsinother
agenciesofthegovernmentThereareotherfeatureswhich
alsobenefitentomologistsintheMilitaryServicestoday
Forinstancebasepayratesareincreasedbyfivepercent
foreachthreeyearsofserviceOverseaspayis10percent
abovebasepayAllowancesfarfoodandrentareexempt
fromFederalincometaxRetirementisprovidedafter
completingabout30yearsOfserviceoratthetimeofin
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curvingamedicaldisabilityatthreequartersofbasepay
MedicalanddentalcareareprovidedAmaximumtime
periodineachgradehasbeenestablishedbylawandof
ficerswithsuperiorabilitycanexpecttobepromotedmore
rapidly

TheArmyencouragestheofficertocontinuehiseduca
tionafterenteringserviceSpecialstudyforadvancedde
greesisofferedongovernmenttimeatleadingcivilianin
stitutionsRefreshercoursesaregiventoofficersatvarious
timesintheircareers

TheMedicalDepartmentneedsastrongwelltrained
groupofofficersintheOrganizedReservesaswellasinthe
RegularArmyTheoutlookforthereserveofficeriscon
stantlyimprovingPresidentTrumanrecentlyissuedan
executiveorderdirectingtheSecretaryofDefensetoestab
lishavigorousandprogressingreservetrainingprogram
PublicLaw810nowprovidesretirementpayforreserve
officersaftertheageof60

Reservecommissionsinthegradeoffirstlieutenantmay
beobtainedbyentomologistswithoutpriormilitaryexperi
encewho

1Possessadoctorsdegreefromanaccreditedschoolor
2Possessamastersdegreefromanaccreditedschool

andhaveatleasttwoyearsofprofessionalexperienceor
3Possessabachelorsdegreefromanaccreditedschool

andhaveatleastthreeyearsofprofessionalexperience
Entomologistsnotmeetingtheseminimumrequirements

maybecommissionedassecondlieutenantsinthePhar
macySupplyandAdministrationSectionoftheMedical
CorpsandmaybetransferredtotheMedicalAlliedSci
encesSectionoftheMedicalServiceCorpswhenqualified
forpromotiontofirstlieutenant

Entomologistspossessingmorethantheminimumre
quirementsmaybecommissionedinthegradesofcaptain
throughcolonelcommensuratewitththeirtrainingandex
perienceHoweverappointmentsingradesofmajorand
abovewillnotbemadeexceptincasesofhighlyqualified
menofrecognizedabilitysuchasindividualswithprofes
sorialrankorthosehavingoutstandingscientificresearch
accomplishments

ApplicationformsmaybeobtainedfromanyArmypost
camporstationandshouldbesubmittedtothecommand
inggeneraloftheArmyareainwhichtheapplicantresides

Permanentcommissionsareavailableonlytoreserve
officerswhohavesatisfactorilycompletedacompetitive
tourofdutyforoneyearCandidatesmustbebetweenthe
agesof20and30yearsatthetimethecompetitivetour
begins

ForfurtherinformationwritetotheChiefProcurement
BranchPersonnelDivisionOfficeofTheSurgeonGeneral
DepartmentoftheArmyWashington25DC

LITERATURECITED

1WattsJandLindsayDRDiarrhealdiseasecon
trolstudiesIEffectofflycontrolinahighmorbidityarea
PublHealthRep63No41948

MrGrayThankyouMajorBunnForthefinaleof
thisafternoonsprogramwewillhaveasymposiumon
theusesandlimitationsofthenewinsecticidesWehave
hadsimilarsymposiabeforeandwewillundoubtedlyhave
thereagaininthefutureasthisisaperennialsubjectof
interestandimportancetousallIexpectthissymposium
tobeasvaluabletousasanywhichhaveprecededit
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ItwastohavebeenconductedbyDrFCBishoppbuthe
hasbeendetainedinWashingtonbyurgentBureaubusi
nessandHarryStagewillpresideinhisstead

MrStageThefollowingpeoplearegoingtotakepart
inthissymposiumandIwouldappreciateitiftheywould
comeupontheplatformatthistimeDrTravisMr
LynchMrMulhernMrFritzMrCopeandMrLemmon
DrBishopphasdividedthissymposiumintoseveraltalks
TheUsesandLimitationsofInsecticidesfortheMosquito
ControlbytheMilitaryistobegivenbyDrTravisIn
secticidesUsedinSaltMarshMosquitoControlistobe
presentedbyMrLynchofDelawareandTomMulhernof
NewJerseyGeorgeBradleywasaskedbyDrBishoppto
prepareapaperonTheUseofNewInsecticidesinRe
sidualSprays andMrFritzwillhandlethatMrCope
oftheFishandWildlifeServicehasbeenaskedtodiscuss
TheEffectofInsecticidesonWildLifeandDrLemmon
oftheCaliforniaStateDepartmentofAgriculturehasbeen
askedtodiscussthetoxicitiesoftheseinsecticidestoman
anddomesticanimalsAttheconclusionofthesedis
cussionsIamaskingHaroldGraytosummarizetheseveral
discussionsgiven

Wemightfirstreviewtheuseofinsecticidesinthe
controlofmosquitoesTherecordcertainlyisalongone
probablybeginningin1890whenDrLOHowardof
theBureauofEntomologyusedkeroseneasalarvicide
thenin1920cameParisgreenandlaterpyrethrumthen
therewasalonglapsebeforeotherinsecticideswerede
velopedwhichwereofmuchuseinmosquitocontrolIt
wasnotuntil1942thatDDTcameintothepictureand
madeareputationforitselfalmostovernightInthelast
threeorfouryearsseveralrelatedcompoundshaveshown
greatpromiseinthecontrolofmosquitoesandotherin
sectsWeknowalittleabouttheircompositionweknow
toolittleabouttheirusesabouttheirlimitationsand
abouttheirtoxicitytomanandanimalsIhopeafterwe
discussthesevariousfactorsthatyouwillfeelfreeof
coursetoaskquestionsandaddtothissympoiumDr
Traviswillyoustartyourpaperplease

DrTravisManyofourprojectsatOrlandoarefinanced
bythemilitaryManyoftheprojectshavedirectapplica
tiononlytothemilitaryTheArmedForcesareusing
verylittleotherthanDDTbuttheotherinsecticidesare
beinginvestigatedtoseehowtheywillfitinthemilitary
problemsIthinkthemosturgentmosquitoproblemen
counteredduringWorldWarIIresultedinunusualaware
nessamongtheArmedForcesoftheneedofanefficient
mosquitocontrolprogram

ManyofyouknowthatDDTdustisnotparticularly
effectiveagainstculicinelarvaeTheuseofdustisalso
limitedbywindthereforedustsarenottoousefultothe
militarybecausethedustsdonthavegeneralenoughap
plicationWettablepowdershaventbeenusedmucheither
becauseequipmentsuitableforthehandlingofthema
terialisnotavailableThethreegallonpressuretype
sprayersdonotprovidesufficientagitationandthereistoo
muchtroublewithpluggingthenozzlesAbouttheonly
typeofequipmentwithwhichthewettablepowdercanbe
ofparticularusebythemilitarywouldbeaskidmounted
pressuresprayerthatfurnishesagitationAgitationisnec
essaryifwettablepowderistobeusedeffectivelyInthe
finalanalysisthelimitationsandusesofthenewerinsecti

cidesformilitarypurposesmaybeconsideredtobethe
usesandlimitationsofDDTbecauseotherinsecticidesare

notbeingusedatpresentinroutineoperationsbymilitary
personnelandDDTisbeingusedeitherasanemulsifier
orasanoilsolution

MrStageNowMrLynchofDelawarewillyouplease
tellusaboutyourextendedexperiencesintheuseofDDT
incontrollingthesaltmarshmosquitoesinyourstate

TWOYEARSUMMARYOFAIRSPRAYING

INDELAWARE

ByEELWOODLYNCH

MosquitoControlEngineerStateHighwayDept
LewesDelaware

MrLynchTheuseofaircraftfordistributingDDTto
mosquitobreedingareashasprovidedameansofmeeting
publicdemandforanimmediatereductioninmosquito
annoyanceatpopulatedcentersThismethodofcontrolhas
beenpracticedinDelawareoverthepasttwoyearssince
fundsfordrainageworkhaveneverbeensufficienttokeep
theoriginal2300milesofCCCdrainageditchesmain
tainedRegardlessoftheprotectionmadepossibleby
drainageworkinourstateexperiencehasshownthatair
sprayingwillsupplythemissinglinkinourcontrolpro
gramManytimesinthepastwehavebeenconfronted
withwidespreadbreedingbroughtaboutbystormsper
iodictidesorothercausesandthishasprovidedameans
ofcurbingsuchsincethetimefactorisalwayshighlyim
portant

Thebasicinformationnecessarytostartsuchaspray
programwassecuredthroughliteratureavailableonthe
subjectandsuchotherdetailproblemsasconcernedus
wereworkedoutonacooperativebasiswiththeDelaware
AgriculturalExperimentStationAlsotheadviceofWild
LifeAuthoritieswasobtainedprevioustoanylargescale
operation

Thefirstairsprayingformosquitoworkinourstatewas
begunduringthesummerof1947withatotalof35134
acresofmarshbeingtreatedThespraywasappliedat
therateoftwoquartsofNo2fueloilperacrecontaining
twotenthspoundofDDTThefirstyearsworkmeeting
withsuccessandreceivingwidesupportfromthepublic
planswerethenformulatedforexpansionduring1948
Thesecondseasonsworktotaled93319acresatthesame
rateofapplicationaspreviouslymentionedTheperiods
oftreatmentwereregulatedaccordingtoexistingfieldcon
ditionssoastocurblarvaedevelopmentoradultmigration
Duetothelargeamountofrainfallduringthe1948season
ninesprayapplicationswererequiredoverahundredday
periodtoprovidereliefforabouttwentymilesofcoast
lineincludingthetownsofLewesRehobothBethany
Beachandintermediatepointsthetreatedareatotaling
76000acres

SubjectResortProtectionbyRestrictingtheMigration
ofAedesMosquitoesStearnsMcCrearyLynchandothers
41248TheUseofDDTandParisGreenonMuskrat
MarshesStearnsLynchandothers1947



ThetownofRehobothreceivedgreaterbenefitsfrom
thesprayworksinceitwasthelargestresortofthegroup
receivingourattentionandhasmorethan5000acresof
marshwithinafivemileradiusorabout20000acreswithin
afifteenmileradiusMostofthemarshandswampland
withinthefivemilelimitreceivedregulartreatmentswith
DDTMiscellaneoussummerresidentsaroundthebay
andrivershoresincludingboyscampsnotincludedinour
regularprogramreceivedbenefitsfromtheworkaswell
Thiswasaccomplishedbytreatingwithplaneanycon
centratedbreedinglocatedbyourgroupoffieldinspectors
Thesepointsofconcentratedbreedingcouldbecoveredby
planeinafewminutesotherwisebygroundequipment
manydaysofworkwouldhavebeeninvolved

TheDelawareCitysectionlocatedinthenorthernpart
ofourstatereceivednineapplicationsofDDTtotaling
17319acresTheconditionsinthissectionweredifferent
fromthoseinthesouthernpartofstateinthatmost
ofthemarshlandwaskeptfloodedintheinterestofthe
muskratindustryandnodrainageworkofsignificancehad
everbeenaccomplishedOurprogramofsprayingpro
videdamplereliefforthetownresidentsaswellasthose
attheGovernorWalterBaconHealthCenterformerly
knownasFortDuPont

TheprincipalspeciesencounteredinlowerDelawareon
thisprojectwereAedessollicitansandCulexsalinarius
ThoseaffectingDelawareCityweretheAnophelinegroup
includingAnophelesquadrimaculatusAedessollicitans
AedesvexanrandCulexsalinariusAlthoughourspray
workwasverysatisfactoryinbothsectionsofthestate
Culexsalinariusweremorenumerousamongourtrap
collectionsOneofthereasonsforthisnodoubtwasdue
toa3395inchrainfallinthefourmonthbreedingperiod
thenormalbeing1736inchesThereisalsoaprobability
thatthespraymaybelesstoxictothisspeciesandthe
conditionsunderwhichtheybreedmayprovideshelter
fromthesprayaswellAbetterunderstandingofthe
lifehabitsofthisspeciesandeffectsofthespraymaterials
uponthemwillbeobtainedthroughresearchinthefuture

Testplotsweremeasuredandarrangedforchecking
outputofplanesandglassslidesrevealedhowthematerial
wasdistributedThissystemofcheckingwascontinued
throughtheseasontoinsureproperapplicationanddistri
butionTheuseofslideswasalsoemployedatvarious
pointstoinsurecoverageinthesectionstobetreatedTo
furtherimprovethesystemeachpilotwasprovidedwith
VSCoastandGeodeticSurveymapscontainingmarked
plotsof200to300acreseachusingnaturalboundaries
suchasstreamsdrainageditchesorroadstomarktheir
outerextremitiesInthiswayweeliminatedthenecessity
ofusingmarkersforeachswathThesemapswerefolded
insuchamannerastofitin5x12plasticcasesforpro
tectionandconvenienceofhandling

Thespraymaterialwaspreparedatourheadquartersfrom
100DDTpowdertheNo2fueloilandDDTbeing
broughtintosolutionbyacombinationofheatingand
agitationtationprocesswiththeresultingmixturecontaining
4poundsofDDTpergallonofsolutionTheplantis
largelyofmechanicalnaturehavinganoutputofapproxi
mately2000gallonsofspraymaterialpereighthourday
andcanbeoperatedbyoneindividual

Ourdeliverytruckfortransportingoilfromplantto
planehasatankcapacityof1100gallonsandisequipped

with2Brodiemeterdeliveryhoseagitationfacilities
and2suctionhoseforloadingTherateofdeliveryfrom
trucktoplaneaveragesapproximately60gallonsper
minuteorabout1minutesforeachplaneloadThe
truckisaregular1tonstakebodywithfourcellaroil
tankswhicharefastenedtothefloorofthetruckbody
theentireunitwasplannedandassembledatourshop
atareasonablecost

ThecostofoilDDTmixingloadinganddeliveryto
planetankaveraged31centspergallonandthecontract
rateforsprayingwas24centsperacreAttherateof
twoquartsperacrethisbroughttheaveragecosttoap
proximately40centsperacreincludingallphasesofthe
operation

IndosingIwishtoaddthattheprogramwaswellsup
portedbythepublicwhichaddedtothesuccessofthe
workWeobtainedthisaidbykeepingthepublicin
formedwhensprayingwastotakeplaceoverthetowns
throughtheuseofmobileaddresssystemsThefewcom
plaintsexperiencedwereunimportantfromthestandpoint
ofdamageAlsothroughconstantinspectioninthesprayed
partswewereunabletoobserveanydamagestothevarious
formsoflifeconcerned

MrStageMrMulhernwillyoucontinuethediscussion
ofusesofnewinsecticidesonsaltmarshmosquitoes

MrMulhernIwasgreatlypleasedwhenMrLynch
agreedtocomeouthereandpresenthisexperienceswith
DDTonthesaltmarshHehasforthreeyearsbeendoing
alargescalejobunderconditionswherethereisnoother
efficientprotectionfromsaltmarshmosquitoesandwhere
therewereplentyofsaltmarshmosquitoestobeginwith
Thegreatestlimitationoftheuseofairplanesprayingfor
mosquitocontrolintheNortheasthasbeenfirstofall
costsandMrLynchandhispeoplesecuredamuchsmaller
figurethananyofuspreviouslyhavebelievedpossible
Hehasshownyouatotalcostof40canacreTheother
limitationwhichhedidnotmentionbutwhichhasbeen
upfordiscussionmanytimesintheNortheasthasbeen
thequestionofdamagetosaltwaterfishWeknowfrom
laboratorystudiesandcarefullymeasuredfieldstudiesthat
wesometimesdamagefishwithdosagesofanythingover
10ofapoundofDDTperacreNowunderordinary
fieldconditionsMrLynchhasused20ofalbperacre
andhehasnothadanydamagewhatsoeverThatchecks
wellwithsomeotherobservationswhichhavebeenmade
underordinaryfieldapplicationIreferinthisconnection
toapaperpresentedbyDrENCorytotheAmerican
AssociationofEconomicEntomologistsinwhichitwas
shownthatunderfieldconditionsyoucanuseevenmuch
largerdosageswithoutdamagetothewildlifeofthe
marshesandtheadjacentwaterSoIthinkthatMrLynch
hasgivenusaverygreatcontributionwithrespecttothe
conditionswhichprevailalongtheAtlanticCoast

Thefearofdamagetowildlifehasbeenforalongtime
oneofthelimitationstotheuseofinsecticidesforsalt
marshmosquitocontrolThisdatesbacktothetimewhen
wewereusingordinaryfueloilforsaltmarshspraying
Togetadequatecontrolofthesaltmarshspecieswehad
tousupwardsof50to75gallonsofoilperacreThatwas
enoughtocausetroublewiththesaltmarshminnowsThe
wildlifepeopleweremuchconcernedaboutitandsotoo
werethemosquitopeoplebecausethesaltwaterminnows



arethenaturalenemyofthemosquitoandaverygreat
friendindeedofmosquitocontrolmenTherearefew
placeswhereordinaryfueloilisappliedinlargedosesat
present

Wherethereisagreatdealofsewagepollutioninthe
waterthesmalldosageapplicationsofDDTandsimilar
insecticidesdonotperformtoowellWefindthatweget
betterresultsinthoselimitedcircumstancesbyapplying
plainfueloilandusinglotsofitAsthesewagepollution
killsfishanddrivesoutotherwildlifetheuseofoilis
permissible

Youareawarethatsomeyearsagoinordertoavoid
damagebyfueloiltodesirablewildlifeDrGinsburgof
theNewJerseyExperimentStationdevelopedthepyre
thrumlarvicideandwestillfindittobeausefulmaterial
intheplaceswhereweabsolutelymustnottakechances
ondamagingdesirablefishlifeorplantsThismaterialis
stillbeingusedtoalimiteddegreebyanumberofNew
JerseyCommissionsYouaremuchmoreconcernedwith
DDTandtheothernewinsecticidesandDrGinsburg
inourstationhasbeendoingquitealotofworksomeofit
onalaboratoryscaleandsomeincooperationwiththe
variouscountycommissionswithDDTDDDMethoxy
chlorBHCToxapheneChlordaneandParathionHehas
reportedinconsiderabledetailonthesematerials

WhenDrBishoppaskedmetospeakheprobablywanted
metopresentsuchinformationasIcouldfromthestand
pointofthepracticalmosquitocontrolmanratherthanas
ascientificinvestigatorandIcansummarizetoadegree
whatDrGinsburghastosayinhismorelearnedpresenta
tionsbyindicatingthatofallthesematerialsnonehas
shownanyparticularsuperiorityoverDDTfromtheprac
ticalstandpointexceptpossiblyTDEorRhothanewhich
apparentlyisalittlelesstoxictofishhoweverDDTis
thematerialbeingusedonapracticalscaleinNewJersey

OnvastareasofsaltmarshinNewJerseynosprayma
terialsarebeingusedTheyareusedonlyoncomparatively
limitedareasdikedmarshesforexampleandtoalesser
extentonsomeoftheopenmarshesalongtheseashore
wheredrainagehasbeencutoffbyrailroadshighwaysetc
UndersuchconditionsDDThasbeenusedasalarvicide

inanoilsolutionoremulsionandtoaverymuchsmaller
extentinwatersuspensionApplicationhasbeenprimarily
bypowerequipmentwithsomeairplaneworkalthough
notverymuchWeusesmalldosagestokillthelarvae
withoutexpectinganylastingorresidualeffect

Toprotectthepopulatedareassubjecttoinfestationby
flightsofadultmosquitoesfromthemarshesapplications
ofDDTaerosolshavebeenmadebyfogandmistmachines
primarilyalittlebyairplaneandsomebyhandequipment
Inareassubjecttofloodstheattackagainstthelarvaeby
useofgroundpretreatmenthasbeenfavoredwhereverit
canbeaccomplishedeconomicallyforifwecandestroy
themosquitointheaquaticstagesthenamuchlarger
areainludedinitsflightrangeneednotbetreatedasin
theadultcontrolprogramThelimitationiscostButthe
reportsthathavefilteredbackfromthefieldworkerswho
havebeentryingtouseDDTonpretreatmentapplications
areveryconfusingandwethinkthismaybeduetothe
widelyvariableconditionsunderwhichthematerialsare
appliedForexampleamarshmaybefloodedbyanex
tremelyhightideafewhoursafteranapplicationwas
madeoritmaygoformonthswithouttidecomingon
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themarshThisvariablemaybepartlyresponsibleforthe
differenceintheresultswhichhavebeenreportedunder
fieldconditionsSomeofourpeoplereportveryexcellent
resultsthesametreatmentappliedelsewherewillbere
portedasdisappointing

Wehavehadsomeexperiencewith5DDTsolution
with50ofB1956spreaderaddedandwithapplications
uptoonequartperacreappliedwithapinstreamoiler
Asmalloilersuchasthegaragemanusestospraythe
springsofyourautomobileOndearwatersonthesalt
marshaveryminutetreatmentappearstogivequitegood
resultsOntheuplandsonclearwaterstheygiveverygood
resultsThespreaderapparentlyisanessentialpartofthis
treatmentwithoutitthesmalldosagedoesnotdothework
atallHoweveronpollutedsaltmarshesthesmalldosage
isnotatallsatisfactoryformosquitolarvicidingAndthere
youhaveanotherlimitationThetypeofwaterwillvery
oftendeterminetheresults

Amuchmoreusefultypeofapplicationonthesalt
marshhasbeenworkedoutanintermediatetypeusedin
severalofthecountiesofnorthernNewJerseywherethe
marshconditionsaresuchthatDDTmightbeexpected
tonotoperatetoowellInthoseareasthedosageisabout
7gallonsperacreof3DDTwhichisaboutapound
peracreappliedwithanordinarycompressedairhand
sprayerorattimesbyalightweightpowerpumpThis
dosageovercomesanotherobjectiontotheverysmalldos
ageinthatthefieldmanwhomakestheapplicationcan
veryreadilyseewhetherornothehasacompletefilmon
thewatertreatedTheworkmenliketousethelarger
dosageforthisreasonThelargerdosagealsohasacon
siderablelastingeffectonthecleanerwatersWebelieve
alsothatlargerdosagestendtokillanumberoftheadult
mosquitoeswhichcometothewatertolayeggsAnother
advantageisthatitoffersapossibleopportunitytoin
corporateaweedkillerinthesprayingmaterialssothat
thebanksofditchesmayultimatelybekeptreasonably
freeofobjectionablevegetation

Forresidualtreatmentforadultswehadonesignificant
experiencebackin1945ataplantproducingpowderfor
theNavyMosquitoeshadgottensobadthatthenight
shiftcouldnolongeroperateThereweresomanymos
quitoesalloverthat1000acretractthatweestimated
about500toacircle5ftindiameterItwasimpossible
becauseoflocalconditionstotreatthatareainanyway
exceptbyairThisareaincludedsaltmarshandfreshwater
swampsandhadawidevarietyofspeciesofmosquitoes
Thetreatmentwasmadeinthreesectionsahundredacres
wastreatedwitha5oilsolutionattherateof5gals
peracreThebalanceofthearea 900acreswastreated
intwoblocksOnewastreatedwithanemulsionapplied
byairagain5galsperacrewiththeconcentrationadjusted
togiveadosageof12lbsofDDTperacreAnother
sectionwastreatedattherateof18lbsperacreThe5
galsofoilveryseriouslyburnedtheuplandfoliageThe
emulsioncausedfarlessdamageWehadnonoticeable
damagetotwobeehivesTwofishpondsintheareawere
stockedwithperchandcarpTheyreceivedadosageof
12lbsperacreWekilledsomeperchbutnotallWe
didnotkillanyofthecarpTheareawassearchedbyour
localwildlifepeopleandwekillednobirdsnoanimals
althoughtherewereplentyintheareaTheresidualef
fectsofthatapplicationwassuchthattherewasnoneces



sitytoretreattheareauntiltheendoftheseasonalthough
theoriginaltreatmentwasmadeonJuly21Duringa
periodofaboutonemonthaftersprayingtheareathat
surroundedthis1000acreswasbadlyinfestedwithsalt
marshmosquitoesattherateofatleast20toafivefoot
circlebutwithinthetreatedareathemosquitoeswereal
mostcompletelyabsentWeareconvincedthatthemos
quitoeswerecontinuouslycomingintoreinfestthetract
andbeingdestroyedbytheresidualDDTdepositHowever
duringtheperiodofnightflighttherewasnoprotection
notedandthathasbeenrepeatedlynotedonotherfield
applicationsofDDTwheretreatmentwasadequatefor
daytimeprotectionTheprotectionfailedatduskwhen
thenightflightbegan

MrStageThankyouTommyMulhernThenextdis
cussionisbyMrRoyFritzofthePublicHealthService
andhewilldiscusstheusesofnewinsecticidesasresidual

spraysforlarvaecontrol
MrFritzMrChairmanandmembersoftheAssocia

tionIwishthatMrBradleywereheretopresentthis
paperhimselfsincehesmuchmorefamiliarwiththe
paperthanIam

MALARIALCONTROLTHROUGHTHEUSE

OFNEWINSECTICIDESASRESIDUALSPRAYS

AGAINSTADULTMOSQUITOES

ByGHBRADLEYSanitaryDirectorR

andLWSAYLOREntomologist

CommunicableDiseasesCenterUSPublicHealthService

AtlantaGeorgia

Theliteratureontheuseofthenewinsecticidesas

residualspraysagainstadultmosquitoesformalariacontrol
purposesisalreadysogreatthattoproperlysummarizeit
allwouldgobeyondthescopeofthisdiscussionNever
thelessitispossibletogivesomeinformationonsuchuse
ofresidualsfromallofthezoogeographicalregionsofthe
worldinwhichmalariaisaproblemAlmostallofthis
informationconcernstheuseofDDTIngeneralauthors
havereportedeffectiveresultswiththismaterialalthough
specificsupportingdataarenottoonumerousAlsoin
manycaseshouseresidualsprayshavebeenusedincon
junctionwithantilarvalmeasuresandmalariatherapy
sothatitfrequentlyisimpossibletodeterminetheexact
contributionthateachhasmadetodiegeneralresultIn
thepresentdiscussionwehaveindudedmentionofin
stancesinwhichresidualspraysagainstadultmosquitoes
havebeentheonlyorprincipalmalariacontrolmeasure
usedandforwhichsomeepidemiologicalevaluationdata
areavailable

NearcticRegion
IntheSoutheasternUnitedStateswhereAnopheles

quadrimaculatusisthevectorthedegreeofmalariacontrol
attributabletothelargescaleDDTresidualsprayprogram
oftheUSPublicHealthServiceisdifficulttoascertain
becauseofthegeneralrecessionofthediseaseinallparts
ofthiscountryNeverthelessonthebasisofthemain
tenanceofhousesfreefromquadrimaculatusandthede
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structionofmosquitoeswhichhavefedonhumansthe
hazardoftransmissionhasbeengreatlyreducedBradley
andFritz1947Fortheyear1946forinstanceapproxi
mately99ofsprayedhouseswerekeptfreeofquadri
maculatusandprecipitintestsofbloodfrom25798speci
mensofthismosquitofromsprayedareasindicatedthat
only02ofthemhadfedonhumansandsurvived
whereasinunsprayedareas11 ofthespecimensshowed
humanfeedingsanindicatedreductionof82 Reports
ofworkinsucceedingyearshavebeeninagreementgen
erallywiththatfor1946Alsoincontrolledexperiments
conductedbyQuarterman1948itwasshownthatof
thequadrimaculatusmosquitoeswhichenteredatreated
houseandobtainedabloodmealonly155escapedand
survivedforaslongas24hours resultswhicharein

closeagreementwiththoseobtainedfortheoverallpro
gramevaluationInadditiontotheforegoingentomological
evaluationsepidemiologicaldatafromacarefullycontrolled
experimentinSouthCarolinain1945wheremalariarates
averagedaround5showedthatasignificantlygreater
declineinmalariaasmeasuredbypositivebloodfilmsoc
curredinsprayedascomparedtounsprayedsectionsofthe
studyareaLink1947

NeotropicalRegion
SeveralauthorsworkingwithDDTresidualsinCentral

AmericaandtheWestIndiesprimarilyagainsttheim
portantcarrierAalbimanusreportedeffectivemalaria
controlbasedonbloodsmearorspleensurveysMacready
1947inPanamaandCostaRicaloweredthemalarial
hospitalizationrateof4450and66respectivelyinthree
differentareasthroughspraytechniquesTrapido1946
inPanamareportedadecreaseofparasiteratesfrom455
beforesprayingto148within18monthsafterspraying
InPuertoRicoStephensandPratt1947reportedthe
parasiteratereducedwithinoneyearfrom58to09
insprayedareasInSouthAmericaauthorsinPeruBolivia
andBritishGuianahavereportedeffectiveuseofDDT
residualsformalariacontrolinareaswhereAdarlingiis
themainvectorInPeruforexampleCorradetti1947
reportsthatapositivesmearraterangingfrom11to28
among8300personsdecreasedtolessthan1afterDDT
residualsprayapplications

OrientalRegion
AnumberofwritersinIndiahavereportedexcellent

malariacontrolasaresultofresidualsprayworkSenior
White1946hasstatedthatinonetreatedareawhere
fiuviatilisandculicifaciesarethemainvectorsthespleen
ratewasreducedbyV2in2yearsandinanothersucharea
by in10monthsViswanathan1947alsodealing
withthesesametwovectormosquitoescitesseveralin
stancesofparasiteratereductionduetoDDTspraysin
onecaseaparasiterateofonly33 occurredinatreated

areawhileinacomparableunsprayedareatheratewas
323Comparablespleenratedecreasesalsoweredem
onstrated

AustralianRegion
InvestigatorsdealingwithAfarautipmoluccensisof

authorsreportedeffectivecontrolBang1947inNew
Guineafoundthatintreatedvillagestheparasiteratewas
loweredandthespleenrateunchangedwhereasinthe
controlbothspleenandparasiteindicesincreasedwithan



averageincreaseof17 Yust1947inNewHebrides
reported400primarymalariacasespermonthearlyin
1943amongtroopsprevioustotheuseofDDTearlyin
1944afterDDTwasusedinalltroophousingandthis
waslaterextendedtonativehutsandplantationbuildings
andsomelarvicidingwasdonenosinglenewcaseof
malariaamongsome40000troopswasfoundduringthe
restoftheyear

EthiopianRegion
ControlresultshavevariedinthisregionInAfrica

Davidson1947reportedineffectivecontrolfromtheuse
ofbenzenehexachloridegammexaneagainstgambiae
andmelasduringafivemonthperiodOntheIslandof
MauritiusTonking19i17usedDDTagainstthevectors
funestusandgambiaeandwasverysuccessfulhewasable
tolowertheparasiterateinageneralpopulationof2600
personsby andinthissameareatheparasiteratein
childrenwasloweredbyIV2
PalearcticRegion

ConsiderableworkhasbeendonehereInItalyAitken
1946Soper1947andothersworkingprimarilywith
Amlabranchiaesecuredveryeffectivecontrolasmeasured
byreducedspleenandparasiteratesAitkenreporteda
parasiteindexreductionfrom21preDDTto1post
DDTandaspleenreductionfrom43 to25respec
tivelyMissiroli1947reportedstrikingdeclinesin
reportedcasesofmalariainpositivebloodfilmsandin
malariadeathsInGreecewherethespeciesprimarily
concernedwithmalariatransmissionweresuperpictusand
elutusLividas1946andMandekos1948reporteda
conspicuousdeclineinbothspleenandparasiteindices
andtheSalonikaMalariaLaboratoryreportedaparasiterate
declinefromanoriginal404to50within18months
afterthesprayprogramwasinitiatedFoyetal1948
reportingonaccomplishmentsinthesameareainGreece
howeverdisagreewiththeconclusionsoftheseauthors
andstatethatintheiropiniontheeffectsofDDTwere
minimal theycreditmuchoftheapparentmalariareduc
tionintheareatoageneraldownwardtrendinincidence
ofthediseasetheninprogressandtoatabrinetherapyIn
PalestineBerberian1948usingresidualspraysplus
larvicidingagainstthevectorssacharoviandsuperpictus
reportedareductioninthespleensizes withineight
months

CHEMICALS

Littleinformationisavailableontheeffectivenessin
malariapreventionofchemicalsotherthanDDTwhich
possessresidualinsecticidalpropertiesHoweverteststo
determinetheresidualeffectivenessagainstmosquitoesof
theprincipalchemicalsinthisgroupbenzenehexa
chloridechlordanechlorinatedcampheneandDDDas
comparedwiththatofDDThavebeenmadebyseveral
authorsandtheirgeneralconclusionsareembodiedinthe
statementsbelowForfurtherinformationonthissubject
referenceshouldbemadetothecomprehensivereviewsof
literatureontheuseofthenewinscticidesagainstinsects
ofpublichealthimportancepublishedbyBishopp1946
andAndrewsandSimmons1948

BenzenehexachloridegammexaneBHCetchasbeen
reportedespeciallybyBritishauthorsbutresultsincon
trollinganophelinescannotcomparewiththoseresulting
fromDDTresidualsprayingTheresidualeffectofbenzene
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hexachloridecomparesfavorablywiththatofDDTduring
thefirst8weeksafterapplicationafterwhichthereisa
muchmorerapiddeclineofeffectivenessThestrong
fumigantandthereforerepellenteffectaswellasthedis
agreeablepenetratingodorfurtherlimittheusefulnessof
thischemicalforresidualspraypurposesinhouses

Chlordane1068chlordanetcwhenappliedasa
residualsprayispracticallyaseffectiveasDDTagainst
Aquadrimaculatusforthefirstfewweeksbutrapidlyde
dinesthereafterForthisreasonitisconsideredgenerally
inferiortoDDTItishoweveraverypromisinginsecti
cideforuseagainstsomeotherinsectsofpublichealth
importancesuchasroachesliceandothers

ChlorinatedcampheneToxapheneetcpossessesa
slowerknockdownthanDDTanditsresidualeffective

nessagainstanophelinesislimitedtoaperiodofabout8
weeksLikebenzenehexachloridethischemicalhasan
objectionableodorwhichlimitsitsuseforhousetreat
mentpurposes

DDDpreferrednameTDEasaresidualspraydoes
notquitecomparewithDDTthoughbutlittledetailed
specificinformationisyetavailableithasevidencedcon
siderablepromiseforlarvicidingduetoitslowtoxicity
forwildlife

Incondusionitmaybestatedthatmalariacontrolhas
beenreportedasaresultoftheuseofDDTasaresidual
sprayforallmalariousregionsoftheworldInmanyin
stancesconclusionsarenotsupportedbyadequatedata
andincertaincasestheyhavebeenchallengedNeverthe
lesstheweightofevidencesupportsthecontentionthat
residualDDTtreatmentofhousescanbereliedonto
reducethehazardofmalariatransmissionwithmostofour
vectorsTheextenttowhichthehazardmaybereduced
bythismeasurewilldependonthehabitsofthespecific
anophelineinvolvedCarefulevaluationofeffectsofre
sidualspraysoneachanophelinespeciesthereforeshould
bemadeinordertodeterminetheapplicabilityofthe
measureinmalariacontrolinanyregion
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MrStageThankyouMrFritzIthinkthatitmight
bewelltopointoutthefactthatChlordaneisoneofthe
fewnewinsecticidesthathasafumigationactionandfor
thatreasonmayormaynotbeanextremelyusefulma
terialThenextdiscussionisgoingtobeontheeffectof
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thenewinsecticidesonwildlifebyDrCopeoftheFish
andWildlifeService

DrCopeBeforeplungingintothepreparedpaperI
wouldliketoinjectjustawordofcautionabouttheuse
ofthreshholdtoxicityinrelationtofishandgamespecies
Thelittleworkthathasbeendonealongthislinehasbeen
donebydifferentpeopleindifferentpartsoftheworld
usingdifferentmethodsandunderdifferentecologicalsitua
tionsItisntalwayspossibletodrawadirectcomparison
betweenthedifferentworkIfyouconsiderusingthese
figuresletmerecommendthatyouproceedwithcaution
becausetheymaynotapplyinyourparticularsituation

THEEFFECTOFMOSQUITOINSECTICIDES

ONWILDLIFE

ByOLIVERBCOPE

FishandWildlifeServiceDepartmentoftheInterior

Introduction

Ayearhaspassedsincethesesocietieslastheardreports
dealingwiththesusceptibilitiesofgameandfishanimals
totheactionsofmosquitotoxicantsInthatperiodoftime
additionaladvanceshaveoccurredinthedevelopmentof
promisinginsecticidesTwoyearsagotherewereathand
fourprominentnewinsecticidesawaitinginvestigationby
wildlifebiologistsDuring1948nolessthaneightim
portantwartimeandpostwarchemicalswerethesubjectof
detailedstudiesinrelationtotheireffectsongamespecies
andtheirfoods1949willundoubtedlyseetheemergenceof
stillmorechemicalsworthyofinvestigationandIfeelcer
tainthatwildlifeandfisherybiologistswillmakeacredit
ableshowinginkeepingapaceofthedemandsfortesting

Thetechnicaljournalsof1948reflectedtheacceleration
ofactivityinthisbranchofinsecticidetestingthatbegan
in1947Thecooperationbetweenfederalstateandother
conservationagencieshasresultedinthecompletionof
severalresearchprojectsinlaboratoryandfieldThrough
theuseoftheresultsofthesestudiesentomologistsand
wildlifebiologistsarebetterabletoplancontrolprojects
basedonsoundconservationprinciplesWehavetodaya
clearerconceptoftheimportanceofthevariousfactors
contributingtothefinalconsequencesoffieldtreatments
withhighlytoxicchemicalsInvestigatorsaremorethan
everbeforeawareoftheimportanceofwatervolumeof
propersynchronizationofcontrolprocedureswithseasonal
changesofapplyingtheproperformulationintheright
wayoffrequencyofapplicationandofthesizeofthearea
treatedAsthesefactorscometobebetterunderstoodand
aresubstantiatedbyrepetitioninreliableexperimentsthe
principlesthusestablishedwillbepassedontotheabate
mentsupervisorwhocanthenplanhiscampaignwiththe
knowledgethatoptimumeffectivenesswillbetheresultof
hisefforts

Thetendencytoapplyresultsderivedfromlaboratory
testingdirectlytofieldoperationsisgivingwaytoamore
cautiousapproachExperienceinthefieldhasrepeatedly
shownthatsuchmattersastheinterruptionoffoodcycles
thechemicalnatureofwatersandmechanicalproblemsof
applicationoftenpresentdifficultiesnotanticipatedinthe
laboratoryItishearteningtonotethatmoreandmore



investigatorsareplanningtheirworkwiththisinmindand
arecoordinatingaquariumandcagetestswithparallelfield
testsunderavarietyofnaturalconditions

NeedsforStudy
Todatecertainphasesofthetoxicologyprobleminvolv

ingfishandgamehavebeeninvestigatedlesscompletely
thanhaveothersPeopleconcernedwiththecontrolofsalt
marshmosquitoeshavebeencuriousforsometimeasto
possibledamagetobeneficialsaltwaterandbrackishwater
animalsthroughtheuseofDDTandrelatedpreparations
Investigationinthisimportantfieldhaslaggedsomewhat
behindthatconcerningfreshwatersituations

Additionalcarefulworkonbirdsisnecessarytodeter
minetheirreactionstowidespreadtreatmentsonacom
mercialscaleAlthoughthereismuchinprintregarding
changesinbirdpopulationsaftertreatmentsithasnot
beendemonstratedalwaysthatinsecticideswerethecause

Theinterpretationofreportsoninsecticidetestinghas
beenrendereddifficultforwildlifebiologistandentomolo
gistalikebydiscrepanciesbetweentheresultsofdifferent
workersandbythevariousstylesusedinpresentingdata
Toooftenhavewereadpapersreportingonlythenameof
thetoxicantanditsconcentrationwithoutmentionofthe
formulationoranyoftheassociatedphysicalandchemical
circumstancesIndeedthereisneedforasetofbasic
standardsfortheguidanceofresearchersduringtheplan
ningandexecutionoftheirworkandinthepresentationof
theirfindings
RecentAdvances

Therecognitionbywildlifepeopleoftheneedsenumer
atedaboveisreflectedbytheresultsofcertainrecentin
vestigationsIshallemphasizetheseparticularfindings
thisafternoonbecausetheyseempertinent

Oneofthepossiblehazardstomarineorganismsinrela
tiontosaltmarshsprayinginsomeareasconcernsoysters
Pilesofoystershellsawaitinguseassubstrataforthesetting
ofoysterspatareoftenpurposelysprayedwithDDTtocon
trolfliesSaltmarshmosquitosprayingfrequentlyleaves
adepositofchemicalontheshellsLoosanoffNomejko
andTommers1948conductedtestsatMilfordCon
necticuttodeterminewhetherDDTonsubstratainterferes
withthereceptionofoysterspatThesemenusingDDT
andkerosenefoundthatneithersubstancebyitselfinhib
itedtherateofoystersettingHoweverwhentheshells
weredippedintoa5DDTsolutioninkerosenefor30
secondsthesettingontheshellswasreducedsomewhat
Thisreductionwasnotappreciablychangedwhenthe
treatedshellswerekeptinairforseveralweeksbefore
plantingDDTinxyleneTritonemulsionwasfoundtobe
moretoxicthanitssolutioninkeroseneWhenoystershell
pilesweresprayedwith5DDTinkeroseneattherate
ofonepoundperacretherateofsettingwasnotaffected
Thesprayingatthreeandfivepoundsperacreshowedthat
theintensityofsettingwassomewhataffected

Observationsonthesettingofoystersonconcretecol
lectorspaintedwitha5DDTsolutionwithkerosene
aloneandonuntreatedcontrolsshowedthatsomewhat
feweroysterssetontheDDTpaintedcollectorsthanon
eitheroftheothersTheuntreatedcontrolcollectedthe
largestnumberofspatEstablishedoysterbedsweresprayed
withDDTinkeroseneandinemulsionformattherateof
15poundsperacrecausingnounusualkillamongyoung
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oradultoystersThebedsreceivingtheemulsiontreat
mentdidnotexhibitalightersetthaneitherthecontrol
bedsorthosesprayedwithDDTinkerosene

Dippingadultoystersintoa5solutionofDDTin
kerosenedidnotsignificantlyaffecttheirrateofgrowthor
increaseinweight

OystersinwatertreatedwithoneandtwoppmofDDT
emulsionsurvivedexposureupto8daysItisnotlikely
thereforethatmosquitocontroltreatmentswouldseriously
affectadultoystersHoweverthepossibilityofindirect
effectsthroughdestructionoffoodorganismsoroyster
larvaeshouldnotbeoverlooked

PatuxentResearchRefugeinMarylandwasthesceneof
some1947workdealingwiththetoxicityofnewinsecti
cidestoquailLinduskaandSurber1948FishandWild
lifeServicebiologistssprayedthevegetationinidentical
floorlessbroodercoopseachwithoneofthefollowing
chemicalsattherateoffivepoundsperacrewettableDDT
TDEbenzenehexachlorideandchlorinatedcamphene
Tenmaleandtenfemalequailwerethenintroducedinto
eachpenAnormaldietoffoodandwaterwasprovided
thebirdsWithintwoorthreedaysallvegetationinthe
penswaseatenbythequailandonthetenthdaywhen
thetestwasconcludednoilleffectsorlossofweightwere
recognized

Thesecondphaseofthisexperimententailedfeedingthe
samequailadietcontaining0025 ofthesamechemicals
usedpreviouslyAtanearlierdate0025DDTinthe
dietofyoungquailhadbeenfoundlethalto50ofthe
birdsintwomonths

ExtremeexcitabilitywasnotedamongtheDDTfed
quailontheeighthdaythreeindividualsdiedonthe
eleventhdayTwofemalesintheTDEgroupwerefound
deadonthefourteenthdayOnthethirtyseconddaya
femaleinthechlorinatedcamphenepensuccumbedbut
itissuspectedthatthisbirdmayhavebeenmoresuscep
tiblethantheaverageduetoherlightweightatthebe
ginningofthetestAmalefedbenzenehexachloridedied
onthethirtyfourthdayandthetestterminatedonthe
fortyfourthdayThetollwasDDT threedeathsTDE

onedeathbenzenehexachloride onedeathchlori
natedcamphene odequestionabledeathThebirdsfed
DDTshowedtheleastgaininweight

Evidenceofatrendtowardstandardizationoftesting
methodsisseeninarecentpaperbyPrevostLanouette
andGrenier 1944Theseworkerspointedoutthene
cessityofusingadequatevolumesofwaterintoxicityex
perimentsonfishFishinDDTtreatedwaterabsorbquan
titiesofthechemicalandlowertheconcentrationofthe
toxicantIfthevolumeofwaterperfishisparticularly
lowarelativelyhighreductionoccursyieldingmisleading
resultsThesamestartingconcentrationoftoxicantina
largervolumeofwaterisaffectedtoalesserextentbythe
activitiesofthefishandtheexperimentproceedstoits
terminationwiththetoxicantatorpracticallyatfull
strenghAstheauthorspointedoutmanytoxicityexperi
mentsexhibitdiscrepancieswhichcanbeaccountedforon
thisbasis

Theadoptionofprinciplesofthiskindbyallinvestigators
offishtoxicologypromisestohelpbringintoagreementthe
resultsofworkersfromdifferentregionsThegrowing
tendencytoreportessentialsofmethodsandwatercon



ditionswillalsocontributeinnosmallmeasuretoanun

derstandingofthefullindicationsofresults

OtherStudies

Whilethestudiesdiscussedabovewereinprogressa
greatdealofroutinetestingwasbeingdoneinconnection
withfishResearchershavebeenbuildingontoourprevious
knowledgebytestingnewchemicalsnewformulations
hithertountestedanimalsandbyrepeatingolderworkin
newsituationsAllthishasaimedtowardtheestablishment
ofthresholdsoftoleranceforasmanycombinationsas
possibleandhasextendedmuchfurtherourbasesfor
management

Muchofwhatisknownabouttheeffectsofinsecticides

isbaseduponobservationsmadeinconnectionwithforest
insectandorchardinsectcontroloperationsinvolving
amountsoftoxicantfarexceedingthoseusedinmosquito
controlworkNeverthelessitseemsadvantageoustosum
marizesomeoftheseresultsinordertoappreciatethe
relativetoxicitiesofthevariouschemicals

DDT

HoffmanandSurger1945reportedonanaerialappli
cationdfwettableDDTatonepoundperacremadeatBack
CreekWestVirginiain1946Theactualdepositionon
thestreamsintheareawas049poundsperacreOfthe
warmwaterfishconfinedinlivecars10werelostThe
streambottominsectsonrifflesshoweda70reduction
withtheColeopteraandHemipteraprovingveryresistant
In1947whentheinsectbottomfaunawasseentohave
recoveredcompletelythesameareawasagainsprayedThe
1947treatmentwaswithDDTinoilandtherateofdepo
sitionwas027poundsperacreThistreatmentreduced
thestreambottominsectsby90 andaffectedtheCole

opteraandHemipteraasdrasticallyasothergroupsFish
mortalitywassomewhatheavierin1947andlargerfish
werekilled

InthelaboratoryEverhartandHassler1948tested
1inchhatcherybrowntroutagainstDDTatoneppm
Thewettableformulationproduced50mortalityin34
hoursthexyleneTritonemulsiondidthesamein2
hoursandDDTdustkillednofishin100hours

BenzeneHexachloride

Surber1948testedthebetagammaanddeltaisomers
ofbenezenehexachlorideinacetonesolutionagainstrain
bowandbrowntroutatLeetownWestVirginiaStrengths
of00502and05ppmwereusedwiththefollowing
results

Thebetaisomershowednoeffect
Thedeltaisomeraffectedlocomotionatthehigher

strengthsbutallfishrecovered
Thegammaisomerkilledallfishatallstrengths
Anexperimentondaphniawithafieldformulationof

benezenehexachlorideatonepoundperacre018ppm
showednomortalitytobluegillsunfishgoldfishsculpins
creekchubsandseveralotherminnows

ChlorinatedCamphene
TestsatLeetownin1948furtheremphasizedtheex

tremetoxicityofchlorinatedcampheneInoutdoorponds
atreatmentat0125poundsperacre 002ppmkilled
silverlingminnowscreekchubsandsomeotherminnow
speciesonlygoldfishsurvivingTroutwerekilledatthe
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0005ppmlevelandbluegillsunfishdemonstrateda
thresholdat001ppm

Chlordane

AtLeetownonepoundperacreofchlordaneinfuelpil
killed87ofthebluegillstestedAt05poundsperacre
mostofthefishsurvivedwhileat025poundsperacre
practicallyallthefishsurvived

Tetraethylpyrophosphate
TetraethylpyrophosphatehasbeentestedbySurberfor

initialtoxicitythresholdsandfordecreaseintoxicityafter
periodsoftimeTheresultsindicatethattetraethylpyro
phosphateisaboutastoxictofishasisDDTexhibiting
mortalityat025ppmandabove

Parathion

Preliminarystudiesonparathionshowedthatrainbow
andbrowntroutwithstoodupto0378ppmandthatthe
thresholdforbluegillsunfishliessomewherenear02ppm

TDE

SurberstestsonbluegillswithTDEinvolvedstrengths
from0125to02ppmNokilloccurredatthelow
strength40ofthefishdiedat005ppmandthehighest
strengthwaslethaltoallthetestfish
Methoxychlor

Methoxychlorinacetonesolutionkilledallfishtestedat
015010and005ppmAt0025theaveragesurvivalof
thefishwas75

SummaryStatement
Itisstilltoosoontolisttherelativetoxicitiesofthese

chemicalstofishItistruethatcertainofthegrouphave
propertiesthatareeasilyrecognizablesuchastheextremely
poisonousnatureofchlorinatedcampheneandtherelatively
mildtoxicityofbenzenehexachlorideBetweenthesetwo
liestheremainderofthetoxicantswhosestrengthsinrela
tiontoDDTisknownforsomeformulationsbutwhich
awaitresultsofcurrentstudiesforclarification
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MrStageIthinkDrBishopprightfullyleftamost
interestingpapertothelastoftheprogramthisistobe
byDrABLemmonoftheCaliforniaStateDepartment
ofAgricultureandheisgoingtodiscussthetoxicityofthe
newinsecticides

THETOXICITYOFINSECTICIDESTOMAN

ANDDOMESTICANIMALS

ByALLENBLEMMON

ChiefBureauofChemistry
CaliforniaStateDepartmentofAgriculture

SacramentoCalifornia

Handlinganinsecticideissomewhatlikehandlinga
mule onehastomakeitworkbutmustneverforget
thattheremaybekickbacksThepastfewyearshave
broughtadelugeofnewchemicalsforcontrolofmos
quitoesManyofthesecompoundsaremorepowerfulthan
anyofthoseformerlyavailableandbeingmorepowerful
maybemoredangeroustouseThisisbynomeansalways
thecasebutsomeofthenewchemicalspresentdangers
withwhichwearenotyetcompletelyfamiliar

Therearemanytypesofhazardsandallmustbecon
sideredifaccidentsanddamagearetobeavoidedThere
maybedangersduringapplicationForexampleama
terialmaybeflammableoritmayproducevaporsormists
thataretoxictotheoperatorTheremaybedangerstothe
areatreatedForexampleitmayinjurevaluableplants
orlivestockorwildlifeDangerisstillpossibleafterthe
materialisappliedResiduesonforagecropsorfoodcrops
maybedeleteriousorwatersuppliesmaybecontaminated
Furthermoredangermaystilllurklongafterthejobhas
beendoneDispositionofemptycontainerspresentsa
veryseriousdangerinthecaseofsomedistinctlypoisonous
chemicalssuchassodiumfluoroacetatesodiumarsenite
solutionandleadarsenateParticularcareisnecessaryin
disposingofemptycontainerswhichhaveheld24D
herbicidestoavoiddamagetovaluableplantsFortunately
notallthechemicalsusedincontrolofmosquitoesgen
erallypresentsuchaseriousproblemasdosomeofthese
othersbutcareisneededtomakecertainthatleftover
portionsofmaterialarenotsetasideinimproperlylabeled
containersorstoredwheretheymaycauseinjuryyears
laterAnunlabeledcontainerofahazardouschemicalis
likealoadedgun orworseitislikeagunthatisnt
knowntobeloaded

We theBureauofChemistryareprobablymore
consciusoflabelingthananyoneelseBeinginthemiddle
betweenthemanufacturersandtheusersnaturallywehear
morethananyoneaboutthethousandandonethingsthat
cangowrongorbemisunderstoodAdequatelabelingisa
matterofprimaryimportanceinthehandlinganduseof
agriculturalchemicalsToacertainextentitisperhaps
oflesserimportanceinmosquitoabatementbecausethe
chemicalsarehandledonlybyindividualswhohavehad
sometrainingintheiruseandwhohavesomeknowledge
oftheirdangers

Thehazardsinvolvedinuseofsomeoftheolderchemi
calssuchasParisgreenandpetroleumoillarvicidesbe
camegenerallyknownandthechemicalswereusedwith
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knowledgeofhowtheymightcauseinjuryordamage
Similarlycommonknowledgehasservedfairlywellasa
guideinhandlingpoisonouschemicalssuchasnicotine
sodiumarseniteandhydrogencyanideSometimescom
monknowledgeisnotcommonenoughItwasnotknown
fullyenoughthatsodiumfluoridewasadistinctlydanger
ouschemicaluntilithadcausedseveralmasspoisonings
anddozensofindividualtragediesThisisanexpensive
waytogainaneducation

InCaliforniaeachinsecticidefungicideorotherpest
controlproductmustberegisteredwiththeBureauof
Chemistryasaneconomicpoisonbeforebeingofferedfor
saleItisourresponsibilitytorefuseregistrationfora
productthatisoflittleornovalueforthepurposein
tendedorwhichwhenproperlyusedisdetrimentalto
vegetationexceptweedstodomesticanimelsortothe
publichealthandsafetyAspecimenoftheproposedlabel
foreachproductiscarefullyexaminedbeforetheproduct
isregisteredInordertobeinapositiontojudgethe
acceptabilityofanapplicantslabelclaimsithasbeen
necessarytoaccumulateavailableinformationconcerning
toxicityofeconomicpoisonsWehavenotbeenableto
carryonoriginaltoxicitystudiesinourownlaboratories
buthavereliedonthedatasuppliedbypublicagencies
suchastheFederalFoodandDrugAdministrationandthe
InsecticideDivisionoftheProductionandMarketingAd
ministrationoftheUnitedStatesDepartmentofAgri
cultureAlsoconsiderabledatahavebeensecuredfrom

someofthelargeprivatelaboratoriesoperatedbyindustry
Wehavetriedtosummarizesomeofthistechnicalinfor
mationincommontermsthatshowtherelativetoxicities
ofthedifferentchemicals

WhenDDTfirstappearedqnthesceneintheFallof
1945itwasprobablythefirstagriculturalchemicalto
bemarketedextensivelybeforeadequateinformationwas
availablewithregardtoitspossiblehazardsThearmed
serviceshaduseditforabouttwoyearsandhadde
velopedconsiderableinformationCiviliansdidnotknow
whetheritwasasinnocuousasdustingsulphuroras
poisonousasstrychninebuteveryonewanteditSince
thenofcoursemuchscientificinformationhasbecome
availableWeknowthatDDTisdefinitelytoxictohuman
beingsbutnotalarminglysoAtleastweknowthatitis
lessdangerousthanmanyotherchemicalsnowincommon
use

Accuratetoxicitydataarenecessaryinconsideringthe
potentialusefulnessofnewagriculturalchemialsbutade
quateinformationofthiskindcanbeobtainedonlyby
longandcostlyinvestigationThechronictoxicityofa
chemicalcanbeestimatedonlyafterprolongedtestson
manylaboratoryanimalsextendedoveratleastoneortwo
yearsAlsoitmustbekeptinmindthatthetoxicityofa
chemicaldifferswithdifferentspeciesofanimalsanda
figureobtainedwithwhitemicemaynotagreewithone
obtainedwithrabbitsandneithermaybedirectlyindica
tiveofthetoxicitytohumanbeingsNeverthelesssuch
experimentaldatadogiveussomeideaoftheprobable
relativetoxicitiesofvariouschemicalsandwhatprecau
tionsshouldbetakenintheiruse

Ourpresentinformationindicatesthatoneofthemost
poisonousofthenewinsecticidalchemicalsisTETRA
ETHYLPYROPHOSPHATEalsocalledhexaethyltetra
phosphateBladan TEP TEPP orHETP Itis



estimatedthatalethaldoseofthischemicaltowarm

bloodedanimalsisonlytwomilligramsperkilogrambody
weightThatmeansthataboutthreedropsofthepure
liquidmightkillamanRoughlythisisabout125times
astoxicasDDTThematerialisnotonlypoisonouswhen
swallowedbutitmaybeabsorbedthroughtheskinor
inhaledasamistIthasonefortunatecharacteristichow
everandthatisitsunstabilityItmaybeappliedtoedible
cropsbecauseinthepresenceofmoistureitbreaksdown
rapidlyintononinjuriouscompoundsInfactspecial
precautionsarenecessarytoseethatitdoesnotbreakdown
beforeitisusedManufacturerspreparedustscontaining
theingredientjustbeforeitistobeappliedandthedust
isimmediatelydeliveredtotheuserforpromptapplication
Thischemicalislargelyusedforcontrolofaphidsand
spidermitesonplantsItdoesnotseemtohavebeenused
forcontrolofmosquitoesOnecaseofitsmisusefor
controlofmosquitoescametoourattentionlastyearA
maninanexperimentalmoodsprayeditbeneathhishouse
Severalhourslaterhissonstoodnexttothehousefor

sometimefiringatargetrifleThesonwasseizedwith
convulsionsandhospitalizedforseveraldays

Eachmanufacturerofeconomicpoisonshashisown
seriesofbrandnameswhichareusuallysomevariationof
asinglekeytermSomeofthebrandnamekeyterms
associatedwithtetraethylpyrophosphatefollow

AgrifumeBladexFosvexHexateHexatoneHexcide
HexidustKillexNifosPhosphofumeTetrathemTetra
cideTetratoneTetronVapotone

NextinorderoftoxicityisPARATHIONanditisal
mostasdangerousastetraethylpyrophosphateOnecould
probablystanduptofivedropsofthepurechemical
butmorethanthatandhewouldntstandRoughlythis
isabout70timesastoxicasDDTThismaterialisalso

readilyabsorbedthroughtheskinItissometimessaid
thatifyoukeepyourmouthshutyouwillstayoutof
troublebutthisisnttruewithallofthenewchemicals
Someofthemcanenterthroughskinandcausemoreinjury
thanwhenswallowedThisisanimportantpointthatall
ofusshouldkeepinmindHalfofoneteaspoonfulof
parathionspilledontheskinofamanmaycausehis
deathifnotremoved

Wehavemadeanalysesofsomevegetablefoodcrops
dustedwithparathiondustandfoundthatthematerial
decomposesuponexposureItdoesnotdecomposenearly
sofastastetraethylpyrophosphatebutmostofitdis
appearsoveraperiodofseveralweeksItisbeingwidely
usedonagriculturalcropsandlabelsbearthewarning
nottouseitonediblecropswithinthirtydaysofharvest
Weunderstandthatparathionhasshownsomepromise
forcontrolofmosquitolarvaebutthehazardsofsuchuse
arenotfullyknownWedonothaveanyspecificdataon
howlongthepoisonousmaterialmaypersistinwatersup
pliesandthisofcoursewouldbeofprimaryimportance
inyourwork

Technicalparathioncontainingabout95 ofthechemi

calissoldtomanufacturersbutduetotheextremehazard
ofhandlingtheconcentratedmaterialitisavailableto
usersonlyinpowderscontaining15or25 ofthepure
chemicalDustscontaining1or2areinfairlycommon
useinagricultureSomebrandnamekeytermsassociated
withparathionfollow

AlkronAphamiteDurathionGenithionNiranPAR
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ParadustParakillPenphosPhosKilPlanthionThion
dustThiophos3422Vapophos

NextinorderisCHLORINATEDCAMPHENEThe

lethaldoseforamanisestimatedtobeaboutateaspoonful
ifswallowedoraboutoneandahalfouncesabsorbed
throughtheskinRoughlychlorinatedcampheneiscon
sideredfourtimesastoxicasDDTIthasbeenusedas

aninsecticideoncottonbutsofaritshightoxicityhas
discourageduseonediblecropsuntilmoreisknownwith
regardtothepersistenceofdeleteriousresiduesSomeof
thebrandnamekeytermsassociatedwithchlorinatedcam
phenefollow

AlltoxPenphenePhenatoxToxaphenewhichhasnow
beenadoptedasthecommonnameofthematerial

Thechemicalmayhavesomeuseasasurfacesprayfor
controlofadultmosquitoesandpreliminaryworksug
geststhatitmaybeofvalueasalarvicide

NextistheGAMMAISOMEROFBENZENEHEXA
CHLORIDEAsfarasthefiguresonlaboratoryanimals
indicateamanmightdiefromswallowingabouttwo
teaspoonfulsofthischemicalRoughlythisisconsidered
twiceastoxicasDDTLiketheothersthischemicalis
alsodangerouslyabsorbablethroughtheskin

Thechemistscallitbenzenehexachlorideorhexachloro

cvclohexaneinterchangeablyandtheinitialsHCCHand
BHCarecommonlyusedTheBritishuseGammexane
butthisisatradenameforthegammaisomerWhenfirst
discoveredthechemicalwascommonlyreferredtoas666
fromitsformulaCClbutsince666isthepatented
nameofacoldremedythemanufacturerthreatenedto
takeactionagainsttheimproperuseofitsbrandname
Someinvestigationsindicatethatthecompoundbyany
namesmellsjustthesameOtherinvestigationsindicate
thatthepurifiedisomerhasalessobnoxiousodorinactual
usethanthemixedisomersThefactsaretillsomewhat
obscure

Theobjectionableodorofsomepreparationscontain
ingthiscompoundhaslimiteduseofthematerialsas
spacespraysforcontrolofadultmosquitoesbutthechemi
calappearstohaveconsiderablepromiseasalarvicide
Minutetracesofthechemicalabsorbedbyplantspar
ticularlyrootropshaverenderedtheminediblebyimpart
ingadistinctivemustyodorItisbelievedthatthecon
taminatedfoodisnotdangerousfromahealthstandpoint
butsomeofitisdefinitelyandpermanentlyunfittoeat
Thisisarathernewtypeofdamageandservestoem
phasizethefactthatwelearnsomethingneweveryday
concerningeconomicpoisons sometimestoouradvantage
andsometimestoourchagrin

Economicpoisonscontainingthischemicalarebeing
widelyusedforcontrolofanumberofpestsofagricultural
cropsandlivestockSomeofthebrandnamekeyterms
associatedwithitare

Bentox Gamtox
ChemHex GTox
Gammacide Isotox
Gammaloid Lexone

Gammoxo

NextwecometoDICHLORODIPHENYLTRI

CHLOROETHANEorDDTThishasbeensowidelyused
thatithasbecomeasortofyardstickorbaselinebymeans
ofwhichboththevaluesandthehazardsofothercom

poundsmaybecomparedUnlesswediffergreatlyfromthe



laboratoryanimalsusedtoinvestigatethetoxicityofthis
chemicalamanmightbekilledbyswallowingaboutone
halfofanounceofthechemicaloraboutonetablespoon
fulItmayalsobeabsorbedthroughtheskinparticularly
fromoilsolutionOneofthepeculiarhazardsconnected
withuseofDDTinvolvesitsabsorptionbyanimalsand
itsstorageinthefattytissuesSmallamountsdonotseem
toinjurelivestockfeedingoncontaminatedforagebutap
preciableamountsoftheunchangedchemicalappeartobe
retainedinthefatoftheanimalandexcretedinthemilk

ofdairycattleWhethertheseamountspresentaserious
dangertotheanimalsortohumanbeingswhoeatthemeat
ordrinkthemilkfromaffectedanimalshasnotbeenes
tablishedbutthereisnoquestionthatthematterisserious
enoughtowarrantextensiveinvestigationHundredsof
economicpoisonproductscontainingDDTforonepurpose
oranotherareregisteredforsaleinCaliforniabutmost
investigatorsaresofamiilarwiththemthatthereseemsno
purposeinlistingrepresentativekeytermsaswehavedone
forotherchemicals

Nextinorderwecometocompoundslesstoxicthan
DDTThefirstonesaretheORGANICTHIOCYA
NATEScommonlymarketedasaseriesofdifferentLeth
anesTheyareapproximatelyhalfastoxicasDDTwhen
swallowedbutmoretoxicwhenabsorbedthroughthe
skinThatmeansthatabouttwotablespoonfulstaken
orallymightkillamanTheyhavebeenusedbothasa
spacesprayforadultmosquitoesandaslarvicides

CHLORDANEisinthesameorderoftoxicity about
halfaspoisonoustoanimalsasDDTInotherwordsthe
experimentaldataontheacuteoraltoxicityofchlordaneto
laboratoryanimalsindicatethatamanmightbekilledby
swallowingoneounceofthischemicalThismaterialis
moretoxicthanDDTwhenabsorbedthroughtheskin
Chlordaneisbeingwidelyusedasahouseholdsurfacespray
forcontrolofadultmosquitoesbutseemsnottobeprom
isingaalarvicideBrandnamekeytermsassociatedwith
thechemicalfollow

Budane Dowklor
ChlorDust Octaklor
Chlorotox Velsicol1068

ChlorSpra
ISOBORNYLTHIOCYANOACETATEisaboutone

quarterastoxicasDDTProbablyabouttwoounceswould
beneededtokillamanItmightseemsthatweareget
tingupinthebeveragedassnowbutthesehighfigures
dontmeanthatcautionisunnecessaryThesearethelethal
dosesSmalleramountsmaystillbedistinctlyinjuriousand
amancangetdeathlysickwithoutdyingThischemical
hasbeenwidelyusedinhouseholdspraysandinlivestock
spraysbutseemsnottobeusedaamoquitolarvicideThe
mostcommonbrandnameproductisThanite

NextisDICHLORODIPHENYLDICHLOROETH
ANEcommonlycalledDDDorTDEItseemstobeabout
onetenthastoxicasDDTItmustberememberedthat
wehavebeenestimatingtheacuteoraltoxicitiesofthese
chemicalsThereislittleornorelationshipbetweenthe
acutetoxicityofachemicalanditschronictoxicityA
compoundmaypresentnosignifiantdangerofacutepoison
ingandyetverysmallamountsabsorbedoveraperiodof
timemaybeinjuriousDataonthechronictoxicitiesof
manyofthenewchemicalsareincompleteHoweverthe
preliminaryinformationindicatesthatthisparticularcom
pounddoesnothaveasignificantlyhighchronictoxicity
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Thetradenamekeytermmostcommonlyassociatedwith
thechemicalisRothaneD3Thechemicalhasbeenused
forcontrolofadultmosquitoesandalsoasalarvicide

Thelastchemicalinthisshortrepresentativelistis
METHOXYCHLORItisalsocalleddianisyltrichloro
ethaneandmethoxyDDTItisbelievedtobeonlyabout
onethirtyfifthastoxicasDDTtohumanbeingsByway
ofcomparisonwiththeotherchemicalsthiswouldindicate
thatamanwouldhavetoeatnearlyapoundofthepure
materialtodemonstratethatitwaslethalMethoxychlor
hasamorerapidactionthanDDTonsomeinsectsbutit
isnotaslonglastingnoraspotenttomanyofthemso
largerdosagesareneededtoobtainanequivalentkillIt
hasbeeneffectivelyusedbothforcontrolofadultmos
quitoesandfortheirlarvaeBrandnamekeytermsasso
ciatedwiththechemicalareMarlateAnisateandOrtho
tox

Torecapitulatetheroughapproximationsgivenforthese
chemicalsthelethaldosesforanadultmanareprobably
somewhatasfollows

Methoxychlor Onepound
DDD Onehalfpound
Isobornylthiocyanoacetate Twoounces
Chlordane Oneounce

Organicthiocyanates Oneounce
DDT Onetablespoonful
Gammabenzenehexachloride Twoteaspoonfuls
Chlorinatedcamphene Oneteaspoonful
Parathion Fivedrops
Tetraethylpyrophosphate Threedrops

WemightcallthisasuicidesmenuPerhapssomeofthe
figuresaretoolargeandsometoosmallbuttheyseemthe
bestestimatesthatcanbemadewiththeavailabledata

Itshouldbenotedthatstraightmaterialsareusedby
manufacturerstopreparereadytouseformulationscontain
ingonlyaportionofthetoxicchemicalTheseformulations
aretheproductssoldtothegeneralpublic

Thetoxicactionofanychemicaldependsuponanumber
offactorssuchastheindividualssusceptibilitytothatpar
ticulartypeofpoisonandhisconditionatthetimeofex
posuretheothercompoundspresentthephysicalformof
ofthematerialandthenatureofanypreviousexposure
Anythingthatfavorsabsorptionusuallyaccentuatesthe
toxicityforexamplesomeofthesecompoundsaremuch
moretoxicintheformofoilsolutionsthantheyareasdry
dustsInotherwordsthereisnoguaranteethatthe
amountsjustlistedwillkilleverymanwhoswallowsthem
Ontheotherhandmuchsmalleramountsthanthosegiven
mightinsomecasesendallinterestinmosquitocontrol

MrStageBeforethrowingthissymposiumopento
generaldiscussionIshallaskPresidentGraytosummarize
thesymposium

MrGrayChairmanStageIhavebeenlisteninghere
forsomelittletimewithacongestedandbuzzinghead
Iamimpressedandcompletelyoverwhelmedwiththe
detailsthathavebeengiventousIcannotdigestthem
Ihavenotthewitnorthereceptivecapacitytoadequately
summarizethisremarkablyexcellentsymposiumIfwe
hadthetimetostudytheliteraturethatiscomingoutnow
onvariousinsecticideswewouldnothavetimetodoany
workandbythetimewestudiedwhatwenowhavewe
wouldhaveawholelotmoreandwewouldstillbebehind
theeightball



OnethingInoticedaboutwhatDrTravishadtosaywas
thatthelimitsofmilitaryusesofDDTarethelimitsof
DDTitselfAfteracertainamountofexperiencewiththe
MilitarymyselfIwonderifitisnotthelimitsofthe
militarymindthatweareupagainstrememberingthatthe
commandingofficeralwayshasthelastsaynotthemedical
officernorthetechnicalofficer

IwasverymuchimpressedwithMrLynchsresultsat
averyreasonablecostIthinkthatisadistinctlyinteresting
andvaluablecontributionhehasmadetoyouIshallnot
attempttoanalyzeallthathehadtosaybutshallmerely
pointouttheskillwithwhichhehascombinedeconomy
andeffectiveness

MrMulhernasusualhaspresentedaconsiderable
amountofinformationfromwhichIcanonlypickoutone
ortwopointsthatwecansummarizewithinthelimitations
oftimewehaveHecalledattentiontooneproblemallof
ushavehadtofaceandwillfaceinthefutureThatisthe

problemofpollutedwaterorwaterofveryhighorganic
contentwhichmakesanappreciabledifferenceintheeffec
tivenessofthematerialsusedwhethertheyareoilsorthe
chlorinatedhydrocarbonsThisisnotanecologicalprob
lembutisachemicalphysicalproblemwhichverydefinitely
affectsandputsalimitationupontheeffectivenessofany
ofthesematerialsOnethingalsothatwemightmention
inconnectionwithwhathehassaidisthatthepyrethrum
larvicideandpyrethrumitselfisnotobsoleteThereare
placeswhereitisvaluableandIdonotbelieveitwillever
beentirelysubstitutedforbyanyothermaterialsWhere
youneedkillwithnotoxicityitisstillexcellentandstill
usable

HementionedthematterofbeehivesInCaliforniawe

havehadsomeexperiencewiththebeeproblemincon
nectionwithmosquitocontrolworkChesterRobinsonin
particularandothershavehaditandourreportshave
alwaysbeentotheeffectthatthereisnomaterialincreasein
mortalityamongthebeesButjustrecentlyIhadaletter
fromIndiawhichindicatesthatcarelessuseofDDThas
causedseveremortalityamongsilkwormsandaveryap
preciableeconomicloss

InDrBradleyspaperitwasmostinterestingtocompare
theresidualsprayingresultsinlastyearsCDCprogram
withthereportspresentedfor1947andwiththereportsby
MrMacreadyfortheUnitedFruitCoButthereisone
thingthatmustalwaysbekeptinmindhoweverTheuse
fulnessandultimateeffectsoftheseinsecticidescannotbe
judgedsafelyonthebasisofonlyaseasonsusewemust
carryoutobservationsprobablyforseveralyearsIthink
thatisparticularlytrueinregardtotheproblemofmalaria
reductionOneseasonsapplicationmaysoaffectthebalance
ofmalariatransmisionthatitmaycarryonwithoutany
furtheruseforseveralyears

Wecannotdisregardtheecologyandhabitsofmosquito
speciesweareattackingwithresidualspraysWithcertain
vectorspeciesitwouldbeawasteoftimeeffortandmater
ialstospraytheinteriorofhousesandexpecttohaveany
effectupontransmisionofmalariaButwithothervector
speciesDDTresidualhasaverydirectpositiveanddef
initeeffectuponmalariatransmisionKnowthehabitsof
yourmosquitoes

IamparticularlypleasedtoseeDrCopehereIwantto
emphasizethefactthatthemosquitopeopleareaskingthe
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wildlifeprofessionalpersonneltheconservationpeopleto
sitinwithusThisisgoodproofthatwearenottryingto
doadestructivejobMosquitopeoplehaveaconscienceso
farasconservationisconcernedWehavehadsomewild
lifeyahoosamongconservationistswhohavebeenguilty
ofrecklessandirresponsibleattacksuponmosquitoabate
mentpeoplebuttheyhavenotbeentrainedconservationists
Wedefinitelycalltheattentionofeverybodytothefact
thatthemosquitopeopledesireandsolicittheguidanceand
assistanceoftheconservationistsWeexpectcooperation
fromthemandweexpecttogivecooperation

DrCopecallsattentiontoonematterthatisfrequently
overlookedandisimportantthatisformulationofinsecti
cidesInrelationtotheresultsobtainedsolventandemul
sifiermaybeasimportantastheactiveinsecticideitselfand
themethodofapplication

DrLemmonimpressedmewithhispresentationofthe
precautionsnecessaryinhandlingthesematerialsIfyou
understandtheirtoxicitiestheyarelessdangerousthanif
youareproceedingignorantlyManyofthemparticularly
DDTaresafeifyouknowwhatyouaredoingandoperate
onasaneandsensiblebasisButifthereislessdangerin
theuseofthesetoxicantsbymosquitoabatementpersonnel
becausetheycanbepresumedtohavesomeknowledgeof
themaverydefiniteresponsibilityisplacedonuswhich
wemustfilfillcompetentlyandwithgoodjudgment
IwishparticularlytocomplimentDrLemmononhis

interestingpresentationofcomparativetoxicitiesofthese
chemicalsintermsofwhatdosagemaykillamanIcannot
readilyvisualizetoxicityintermsofmilligramsperkilo
gramIcanvisualizetoxicityintermsofteaspoonfulsper
man

Wehavelearnedagreatdealinthissymposiumwecan
nowproceedwithgreaterconfidencebutstillwithcaution
forthereisstillmuchtobelearnedastotheeffectiveness
andlimitationsofthesenewinsecticides

MrStageThankyouHaroldThatwasamasterful
summaryofacomplicatedsubjectIthinkitisaverygood
exampleofabrilliantmindworkingunderpressureagainst
timeNowthenwiththeexceptionofyourchairmanwe
haveabatteryofexpertsuphereandifyouwillfireques
tionsquicklywewilltrytoanswerthemWehaveafew
minutesleftfordiscussion

DrSearsIsthereanycumulativepositiveeffectofDDT
uponmosquitocontrolworkers

DrCopeAsfarasweknowtherehasntbeenanyproof
ofaccumulationofDDTinfieldworkersIdidseeone

reportrecentlyofanindividualwhohadbeenusingDDT
insprayoperationsforacoupleofyearsandhehadafatty
growthremovedfromhisneckThefatcontainedDDT
Thisindicatesthathumanbeingsarenotdifferentfrom
cowsandabsorbedDDTwillaccumulateinthebodyfat
ofhumans

MrStageIwillnowturnthemeetingbacktothe
President

MrGrayThankyouMrStageandthankyoumembers
ofthepanelIthasbeenaverystimulatingdiscussionWe
willnowadjournuntilthebanquetinthissameroomat
700pm



Atthedinnerdancetheconventionwasaddressed
byHonJosephRKnowlandChairmanCalifornia
CentennialsCommissionwhogaveaveryinteresting
talkontheearlyhistoryofCaliforniaandthecenten
nialcelebrationsbeingheldduring19481949and
1950

WEDNESDAYFEBRUARY91949

CaliforniaMosquitoControlAssociationDay

HotelClaremontOaklandCalifornia

Themeetingconvenedat935amwithPresidentTheo
doreGRaleyoftheCaliforniaMosquitoControlAssocia
tionpresiding

MrRaleyLookingatyourveryalertsmilingfacesI
havethepleasureofbiddingyougoodbyeIamretiring
andhavethehonorandpleasurethismorningofintroduc
ingtoyouyournewpresidentwhoismanagerofthe
TurlockMosquitoAbatementDistrictEdwinWashburn
whowillguidethisassociationduringthecomingyear

MrWashburnThankyouTedItsaysontheprogram
thattherearetoberemarksbytheincomingpresidentI
willmakethoseremarksverybriefmerelysayingthatI
thanktheCaliforniagroupfortheirvoteofconfidencein
puttingmeintothisresponsibleofficeItrustthatIcan
carryitouttoyourwishesIcantdoitallmyselfSome
onehastoheadanorganizationbutittakestheentire
organizationtoreallymakethethingswingTedonbehalf
oftheCaliforniaMosquitoControlAssocationIwouldlike
topresenttoyouasmallgiftWecertainlyappreciateyour
untiringeffortsonbehalfoftheAssociationYouvedone
abigjob

MrRaleyThisdoesntcallforwordsIamgoingto
lookHeexhibitedafittedtravelingcaseIdoreally
thankallofyouThishasbeenoneofthenicestthings
Iveeverreceived

MrWashburnThemenhandlingtheprojectionequip
mentwouldliketohaveanyinformationinregardtofilm
orslidestobeshownthismorningPleaseseeDickMay
nardbythemachineaheadoftimeMrRobinsonwould
youcaretomakeanyannouncementsinregardtothe
motorcadethatstartstomorrow

MrRobinsonNotatthistimebutlaterintheday

MrWashburnWehavearesolutiontopresentwhich
Iwillread

RESOLUTION

ofthe

CALIFORNIAMOSQUITOCONTROLASSOCIATION

WHEREAStheCaliforniaMosquitoControlAssociation
convenedforitsSeventeenthAnnualConferenceatBerk

eleyCaliforniaonthisninthdayofFebruary1949does
desiretoexpressitsappreciationtotheDepartmentof
PublicHealthoftheStateofCalifornianowtherefore

BEITRESOLVEDthattheCaliforniaMosquitoControl
Associationdoesrecognizeandappreciatetheinvaluable
assistanceandmanyservicesmadeavailabletothisAssocia
tionbytheDepartmentofPublicHealthoftheStateof
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CaliforniaduringthepastyearwithoutwhichthisAssocia
tioncouldnotcarryoutitsfunctionsandobligationsinthe
mannersodesiredandneededbythemosquitoabatement
districtscomprisingthisAssociation

BEITFURTHERRESOLVEDthatthisAssociationisinfull

accordwiththeDepartmentaimsandobjectivesformos
quitocontrolingeneralandvectormosquitocontrolin
particularandpledgestodoeverythingwithinitspowerto
attaintheseaimsandobjetives

BEITFURTHERRESOLVEDthattheSecretaryofthis
Associationbeinstructedtotransmitacertifiedcopyof
thisresolutiontoWiltonLHalversonMDDirectorofthe
DepartmentofPublicHealthoftheStateofCalifornia
immediatelyaftertheadjournmentofthisconference

Iwouldliketourgetheadoptionofthisresolutionat
thistimeWillsomeonetakecareofthat

MrRaleyMrPresidentIwouldliketomovethe
adoptionofthisresolution

MrWashburnDoIhearasecond

MrGrayMrPresident

MrWashburnYessir

MrGrayWithpleasureIsecondthisresolution

MrWashburnObviouslyitdoesnotneeddiscussion
IllcallforavoteAllinfavorofpassingthisresolution
indicatebytheraisingofyourrighthandAnyopposed
Carried

OurfirstspeakerthismorningisourgoodfriendHe
hasbeenafriendofmosquitoabatementandmosquito
controlforalongtimeIintroducetoyouDrWiltonL
HalversonDirectoroftheStateDepartmentofPublic
Health

DrHalversonMrChairmanLadiesandGentlemen
Itsagreatpleasuretobewithyouheretodayinaworking
conferenceIwouldliketotalktoyoujustalittlebitabout
theWorldHealthOrganizationSomeofyoumaythink
thatistheonlythingIknowbythistimeDorothyNys
wanderjusttoldmethatshehaslistenedtomeforfour
timesandImalittleconcernedastowhethersheisgoing
towalkoutonmesoIwillbeverybrief

TheWorldHealthOrganizationisoneofthesespecial
izedagenciesoftheUnitedNationssetupwiththeUnited
NationsEducationalSocialandCulturalOrganizationthe
FoodandAgriculturalOrganizationtheInternationalCivil
AviationOrganizationtheInternationalLaborOrganiza
tionandanotherhalfdozenotherspecializedagenciesthat
doapartoftheworkthattheUnitedNationsconsidered
whenitwroteitscharterhereinSanFranciscoin1945
FollowingthatmeetinganInternationalHealthCongress
washeldinNewYorkCityin1946whichwasattendedby
representativesof62nationsoftheworldwhoconsidered
andadoptedaconstitutionfortheWorldHealthOrganiza
tionThestipulationsofthisconstitutioncalledforanall
outeffortbythenationsoftheworldtoimprovehealth
conditionsItfurtherstatedthatwhen26ofthemembers
oftheUnitedNationshadratifiedthisConstitutionthat
thereshouldbethefirstmeetingoftheWorldHealthAs
semblyEveryonepresumedthatthiswouldhappenabout
sixmonthsaftertheNewYorkConferencebutactuallyit
didnttakeplaceforabouttwoyearsThatwasbecause



manyofthenationsdidnotfeelfreetoadoptthecon
stitutionbecauseofunsettledconditionsandotherprob
lemsthatoccupiedtheirattentionandwhichtheyfeltwere
moreimportantSomeofthemdidntwanttojoinAtthe
TeheranconferenceMrStalinissupposedtohavetoldan
anecdoteaboutamaninArabywhoaskedhisneighborif
hecouldborrowhisropeandtheneighborwhohadthe
ropesaidIcantletyouusetheropeIhavetotiemy
milkupwithitWhereuponthemanwhowantedto
borrowtheropesaidIdidntknowthatyoucouldtiemilk
upinaropeThereplywasWellbrotherifyoudont
wanttoloanyourropeonereasonisasgoodasanother

WhenourSenateandHouseofRepresentativeswerecon
sideringtheconstitutionoftheWorldHealthOrganization
theydidntdoanythingaboutitanddidntgivemuch
reasoneithersowewereoneoftheNationswhotookthe
longesttimetoratifytheConstitutioninfactwegottoit
onlyabouttwoweeksbeforetheConferencewasheldin
GenevaonJunethe24thlastyearSothatwhenthein
vitationswentouttothevariousdelegatesoftheConfer
enceitbecamesomethinglikethis iftheUnitedStates

joinstheWorldHealthOrganizationandifthePresident
asksyoutobeamemberofthedelegationtothisorganiza
tionwillyouacceptAndthatwasthebasisonwhichwe
workeduntilabouttwoorthreedaysbeforeitwastimeto
goAtanyrateweallgotthereandcarriedonthevery
interestingprogramatthefirstmeetingofthefirstWorld
HealthAssemblyonJune241948Therewereactually
54nationsrepresentedatthatmeetingWemetintheold
homeoftheLeagueofNationsbutitlookslikeanew
homebecauseitisamagnificentbuildingWeheldour
sessionsintheAssemblyHallthatbeautifulassemblyhall
thatsomeofyouhaveseenTherearefourseatsonthe
floorassignedtoeachdelegationalthoughsomenationsdid
nothavefourmembersintheirdelegationTheUnited
Stateshadabouteighteen

Oneoftheimportantprojectsistomakescientificand
medicalliteratureavailabletothecountriesoftheworld

whichhavebeenstarvedforthisinformationduringthe
pasttenyearsandwhonowhavesofewdollarsavailable
tobuythisliteraturethatitisalmostimpossibleforthem
togetitOneofthefirstbulletinsofWHOtobeissued
willbeabulletinonmalariacontrolandoneoftheearly
projectsiscollaborationwiththeRockefellerFoundation
andtheItalianGovernmentintheSardinianAnopheles
eradicationprojectDrAitkenhadhopedtoobehereto
talktoyouaboutthisandpresentapaperbuttheRocke
fellerFoundationhasindicatedthatitisnotreadytopresent
aformalpaperatthistimeIhadtheopportunityofvisiting
SardiniajustafewdaysafterthemeetingoftheWHOand
Illgiveyouabout5minutesworthofmyimpressions

NOTEDrHalversonsdiscussionofthemalaria
controlprograminSardiniaisnotreproducedpend
ingofficialpublicationofresultsandmethodsbythe
RockefellerFoundation

MrWashburnThankyouDrHalversonThatwas
certainlyaninterestingdiscussionofworldproblems

Oneofthethingsthatmostabatementagencieshave
troublewithandthethingwearealwayslookingfornew
ideasoniseducationOurnextspeakerwillgiveussome
newideasonmethodsandtechniquesofeducationtobe
usedinourmosquitoabatementworkDorothyNyswander
ProfessorofPublicHealthEducationintheUniversityof
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CaliforniawillspeakontheUsesofModernTechniques
ofPublicHealthEducationasAppliedtotheWorkof
MosquitoAbatementDistrictsDrNyswander

DrNyswanderMrPresidentandChairmanMembers
andGuestsBythepredominanceofthemaleofthehuman
speciesherethismorningitseemsthatthefemalehuman
doesntplayasimportantapartinmosquitoabatementas
doesthefemaleAnopheles

THEPLACEOFEDUCATIONINAMOSQUITO

ABATEMENTPROGRAM

ByDOROTHYBNYSWANDERPHD

ProfessorofPublicHealthEducation

SchoolofPublicHealth

UniversityofCaliforniaBerkeley

Iameitheraverycourageouspersonorelseacomplete
foolinappearingbeforeyoutodayIleaveittoyouto
makethediagnosisattheconclusionofthispaperMyex
perienceasaneducatorinthefieldofmosquitocontrolis
limitedItisslantedtowardthepreventionofmalariain
someworkwhichIdidwithteachertraininginstitutionsin
CentralandSouthAmericaBeingthuslimitedinanat
tempttobroadenmyhorizonIhavereadaprodigious
amountofmaterialduringthepastweeks

Someexcellentreportsareavailableinmalariacontrol
educationNotsoprevalenthoweveraredocumentsshow
ingtheeducationaltechniquesthatarebeingusedwhen
malariaisnotthenumberoneenemyItismyopinionthat
wecouldwellaffordtoborrowheavilyfromtheeducators
whoarefightingmalariatoteachpeopleotherreasonsfor
thewaragainstmosquitoesnamelythatthemosquitoisan
economicliabilityapotentialcarrierofdiseaseanda
peskynuisance

TomanystatedepartmentsofhealthtotheArmytothe
publishedproceedingsofmeetingsofvariousmosquito
controlassociationstocertainindividualshereinthiscon
ferenceIextendmythanksforhelpingmeunderstandsome
ofyourproblemsandoperatingprocedures

AllofthishelphoweverisnosafeguardthatIwillnot
misstheboatentirelyIcanonlysaythattheresponsibility
isminealoneIfImisstheboatIwillwelcomealifeline
fromanyofyou

Duringthepastyearsmytaskasahealtheducatorhas
beentodevelopsoundeducationalpracticestoimprovethe
outputofagroupofprofessionalworkersFundamentally
thenthereshouldbelittledifferencebetweentheeduca
tionalprinciplesbasictoimprovingtheworkofpublic
healthnursesdinicphysicianselementaryschoolteachers
girlscoutleadersandthoseprinciplespertinenttoimprov
ingtheworkofthestaffofamosquitoabatementagency
Allgroupsaregivingservicestothepublicallrequiresup
portfortheirprogramsbythepublicOureducational
objectivesthenineveryinstanceare1toimproveour
servicesand2todevelopinthecitizenryatypeofsup
portbasedoninformedopinion

IfIhadnotyourownwordsinwritingtocontradict
meImightwellhavethoughtpriortomyreadingthat
sincealargepartofamosquitoabatementprogramdepends



onactivitiessuchassprayinganddrainagewhichcannotbe
theresponsibilityofanyonecitizenyouwouldhavelittle
interestinwhattheaveragepersonkneworfeltaboutthe
programMosquitocontrolsoIthoughtlikewaterpuri
ficationormilkpasteurizationorsewagedisposalisa
largescaleoperationItcallsformeasureswhichwhenonce
establisheddemandaminimumofparticipationbythe
individualinprotectinghimself

IfoundthatIwasverywrongTrueenoughamosquito
controlprogramdoesentailassumptionofresponsibility
fortheoverallprotectiveoperationsbutitdiffersuniquely
fromtheotherbroadpublichealthmeasuresinthatits
successfuloperationmakescontinuousdemandsonthe
cooperationofindividualhomeownersfarmersandin
dustriesAdepartmentofpublicworkswhichadministers
thewatersupplysystemofatowndoesnothavetogain
entrancetopremiseseachtimeahydrantisturnedonnor
doesitneedtoaskahouseholdertomovethefurnitureor

coverthefoodstuffswheneverwastematerialsgodownthe
sewerLittlehelpisneededfrompersonsinthedailyop
eratingprocedures

Thereisstillanotherdifferencebetweentheoverallsani

tationprogramandthatofmosquitocontrolNearlyevery
citizeninanurbanareawithamodicumofeducationknows

thathisgovernmentisgivinghimprotectionagainstimpure
waterandmilkandthathehasaseweragesystemHe
knowsmoreoverthatheispayingforsuchservicesNot
sotrueisitthatthesamecitizenknowshehastheservices

ofamosquitocontrolagencyorthatpartofhistaxesare
goingforitssupportIaskyoutoverifythisstatementby
aninformalcheckamongpeoplewhodonotknowyouor
yourjobThesituationmightbedifferentwithruralpeople

butareyousureyouknowwhatitisDoyouknow
howmanycitizensunderstandtheservicesyouaregiving
orwhatpartofthetaxdollaristakenouttofinancethese
services

Thisneedforpersonalcooperationonthepartofpeople
receivingservicesandforyeartoyearfinancialsupportby
thetaxpayingpublicbringsusbacktotheeducationalob
jectivesoftheprogramnamelyhowtoimproveourser
vicesandhowtoeducatethepublic

Anysoundeducationaleffortisbasedonthefollowing
principlesFirsteducationisapartofaprogramofsound
administrativeplanningSecondadministrativeplanning
mustbebasedondataprovidedbyresearchThirdadmin
istrativeplanningoperatingprogramsandeducationof
staffandthepubliccanonlybekeptaliveandvigorous
throughcontinuousevaluationDatawhichtelluswhat
thespecificproblemsareplanningbasedontheseproblems
operationswhichcarrytheplanningintoactionandperi
odicevaluationofbothchangingneedsandoperatingprac
tices thesearethecornerstonesuponwhicheducation
mustrest

Thereisnotypeofeducationwhichcanstrengthena
programthathasbeendevelopedonfalseorweakpremises
Andtheeducatorwhowouldseektoimprovetheworkof
anoperatingstaffortointerpretaprogramtothepublic
wherethebasicdataarenotknownorwheresystematic
evaluationisnotpartofadministartivedirectionwouldbe
renderingathirdrateservice

BecauseIaccepttheseprinciplesforeducationinamos
quitocontrolprogramjustasIaccepttheminanyfieldof
educationbeittheteachingofarithmeticortheprevention
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oftuberculosis itisnotcleartomehowaneducational

programbothforthestafforthepubliccanbeeffective
withouttheservicesofapersonqualifiedtodeterminethe
specificproblemsconductthenecessaryresearchandevalu
atethesuccessoftheoperatingprogramIwouldjudgethat
theactiveorconsultativeservicesofanentomologistwere
imperativeforthesephasesoftheprogram
Ihaveelaboratedontheforegoinginordertomakethe

pointthatitisawasteofmoneytimeandefforttointro
duceeducationaltechniquesintoavacuumAsoundad
ministrativesetupisthefirstprerequisite

Assumingwehaveanadministrativeprogramthatstands
onitsfoursquarebasesofresearchplanningoperationand
evaluationletuslookatthedifferentkindsofeducational
workwecouldbedoingItseemstomethattherearefour
majorareasTheseare

1Educationofthestafftodoabetterjob
2Cooperativeworkwithotheragencies
1Alongrangeprogramofpubliceducation
4Informationalservicesoncurrentproblems

Iwouldliketodiscusseachofthesebriefly

1StaffEducation
Everymemberofthestaffhaspotentialitiesforgrowing

onthejobWheretheadministratormakesconscientious
effortstoplanforsuchgrowthhecreateswhatiscalled
staffmoraleStaffmembersneedtofeelthattheirwork
isimportantTheyneedtootoknowthattheycanmake
suggestionstoimprovetheworkoftheorganizationThese
areacceptedprinciplesinpublicadministrationButthey
areprinciplesoftenignoredbythebusydirectororbythe
directorwhorunshisshowwithauthoritarianefficiency
Ifthedirectorwantstheclerksinspectorsandfieldcrews
todevelopbetterperformanceintheirworkandrespectfor
themselvesandtheagencyhemusttaketimeouttothink
howheisgoingtodoit

Aprogramtohelpstaffmembersbecomeanintegralpart
oftheorganizationandtoimprovetheirworkiscalled
inserviceeducationManyapproachestostaffmustbe
usedinsuchaprogram

Firstistheorientationofthenewworkernomatterin
whatcapacityheishiredThenewworkerneedstoknow
whatthepurposeoftheagencyiswhataretheproblems
thatarebeingworkedonwhatdifferentmethodsarebeing
usedwherehisparticularunitfitsintotheoverallprogram
whatimportantnichehepersonallywillfill

Asecondmethodisthatofholdingregularstaffmeet
ingsThesemeetingsmaybeoftwokindsSomemaybe
forallworkerssomeforonlymembersofonedivision
somefortopstaffmembersEachtypeofstaffmeetinghas
itsownpurposesThebeststaffmeetingsarethosewhich
staffmembershaveplannedandcarryoutTheadministra
torwhocallshisstafftogetheronlywhenhewantsto
interpretadirectiveortodoallthetalkinghimselfisthe
fellowresponsibleformakingstaffmembersdreadstaff
meetings

Athirdmethodisthatofholdingshortinstitutesperiod
icallyforcertainstaffmembersSuchinstitutesinpublic
healtheducationandagriculturearenowacceptedproce
duresStaffsfromseveralcountiesjointogethertostudy
anddiscussproblemsforperiodsoftimevaryingfromone
daytooneweekIntheseinstitutesgoodeducationalpro
ceduresarereplacingtheformallectureandquestion
answerdiscussionperiodsSomeoftheseinstitutesmight



wellbefocusedonthemanyproblemsofhumanrelations
Everyinspectorhasanopportunitytoeducateineachof

hiscontactsIfinspectorsareliketherestofuswhowork
withpeopleIsuspectthattheyneedalotofhelpinthis
areaofhumanrelationshipsIwouldthinkthatsomeof
thecriteriabywhichsuccessfulpublichealthnursesare
judgedwhentheyvisithomesmightapplytotheinspector
whovisitsfamiliesandindustrialsitesItisnotsufficientto
gainaccesstopremisesanddotheneededtaskthecitizen
hasarighttoknowwhyitisnecessaryandreceiveareport
onthefindings

Obtainingtrainedpersonnelisbecomingincreasingly
difficultineveryagencyTrainingonthejobbecomesthe
onlyanswerItissignificantthattheCommunicableDis
easeCenterinAtlantaGeorgiahasrecognizedthisproblem
andhasdevelopedfilmsandfilmstripsonallphasesof
operationaltechniquesInserviceeducationispartof
administrativeplanning

2CooperativeWorkwithOtherAgencies
Everyonetalksaboutgoingtoheaven butwerenot

toosurehowmanywillactuallygetthroughthepearly
gatesEveryonetalksaboutcooperationbutthewordoften
callsforthacynicalsmileWhyisthisPrimarilyIthink
becausethebasicprinciplesofcooperationhavebeen
violatedsoofteninthepastthatwearegettingtiredofit
Forexampleaskingforcooperationfromtheschoolsto
someadministratorsmeansthattheadministratorandhis
staffdecidetheyneedaMosquitoControlDayorWeekas
thecasemaybeTheyfigureoutwhattheywanttheschools
todotheyprintsomepamphletstheyevenattemptto
developsometeachingmaterialstobeusedintheclass
roomIfthesuperintendentofschoolsisanicefellowhe
saysthathewilltakeitupwiththeschoolprincipalsand
teachersButverylittlehappensexceptthathundredsof
childrentakehomepamphletswhichtheirparentsdont
readNeitherteachersnorparentsnorchildrenreallylearn
anything

Atruecooperativeprogramwouldhavebeendeveloped
alongradicallydifferentlinesTheadministratorwould
havemetwiththeschoolsuperintendentandseveralofhis
stafftolayhisproblembeforethemHewouldhaveasked
howtheytheschoolscouldhelpAndasaresultthere
wouldhavebeenoneortwoteachercommitteesworking
withtheagencystafftodevelopprogramsintheschooland
inthehomeinwhichchildrenandtheirparentswouldpar
ticipateCooperativeprogramsimplyjointthinkingbe
tweenagenciesintheplanningstageassumptionofrespon
sibilityforappropriatepartsoftheprogramactivenot
passiveparticipationbyamiximumnumberofmembersof
theotheragency

Certainlymanypublicagenciesshouldknowaboutthe
mosquitocontrolprogramoftheirareaStubbshaspointed
outthenecessityofadministrativeandsupervisorystaffwho
workinhousingdevelopmentsagricultureindustryand
commerceconservationandwildlifeandhighwaycon
structionbeingawareofthehazardswhichthroughignor
ancetheycreateThistypeofcoordinationagaindemands
thattheadministratorpossessinsightintothetechniquesof
workingwithotherpeople

Thereisstillanotherreasonwhycooperationwithother
agenciesisimperativeThebestwaytolearnaboutmos
quitocontrolisthroughparticipationinamosquitocontrol
programMcCauleyinanarticleMalariaEducationin
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ArkansastellshowtheAgriculturalAdjustmentAgency
distributedformlettersAgriculturalExtensionService
workersandHomeDemonstrationAgentsarrangedmeet
ingsandtheFarmBureaugavehelpInreadingthisac
countIwasstruckbythekindandamountofeducation
whichtheagriculturalleadershiphadobtainedandhowfar
reachingtheirinfluencecouldbe

Cooperatingwithotheragenciesthenisanadministra
tiveandeducationaltechniquewhichnotonlyprovides
soundbasesforprogramplanninginacommunitybutalso
developsinformedpersonneltospreadthegospelthrough
diversechannelsnotopentothestaffofthemosquito
abatementagency

3ALongRangeProgramofPublicEducation
Toteachpeoplenewfactsnewideasandnewpractices

takesalongtimeTheimpatientmanhasnobusinessin
educationHumannaturedoesntchangequicklyandthe
impatientsoulisonlydeludinghimselfwhenhebelieves
thathehassomehighpoweredpublicitystuntthatwill
bringresultsnextweek

Forthisreasonsocietyisplacingmoreandmorerespon
sibilityontheschoolsforinitiatingthekindsofeducation
thatareimportantforadultlifeEducationmuststartwith
theyoungNewideasmustbeintroducedbeforeattitudes
becomefixedvaluessetandpracticeshardenedintohabits
Whetherweareinterestedinthedemocraticprocessmen
talhealthdentalhealthorlearningtospeaktheEnglish
language weknowthatthebeginningsoftheselearnings
areinearlychildhoodItisprimarilytotheschoolsthen
thatweturnwhenwethinkofalongrangeeducational
programinmosquitoabatement

Directedtowardeducatingteacherstounderstandthe
reasonsforthemosquitoabatementprogramitsoperation
andwhyeverychildandhisparentsshouldbeawarethata
mosquitoabatementprogramisinoperation wefindthe

beginningsofaplanwhichwillbearfruitastheyoungsters
taughtbytheteachersgrowintoadulthood

TheeffortsoftheTVAMississippiTennesseeGeor
giaandotherstatestoteachteachersaboutmalariagiveus
cluesastogoodprocedurestouseInTennesseeduringthe
summerof1944threeworkshopswereheldTooneof
themcamefiveteachersandasanitarianfromeachofthe
eightcountiesnearthecollegewheretheworkshopwas
heldThesefortyteachersandeightsanitariansstudied
togetherfortwoweeksTechnicalinformationwasgiven
themduringcertainperiodsofthedaybutthegreaterpart
ofthetimewasspentbytheteachersindevelopingthe
materialswhichtheywoulduseintheirownclassrooms

Previoustothisin1942Tennesseetriedoutanother
experimentTwentysixteacherswerecarefullyselected
fromtwentysixcountiesandbroughttoMemphiswhere
forafewweekstheystudiedtheprinciplesofmalariacon
trolThoseteachersthenreturnedtoworkduringthesum
merashealtheducatorsforthecountyhealthdepartments
Latertheyincorporatedintheirclassroomswhattheyhad
learnedaboutmalariaTheaccountofwhatthisgroupof
twentysixteachersdidintheircommunitiesmakesinter
estingreading

ThereareotherexcellentexamplesSufficeittosaythat
whathasbeendoneineducatingteachersandthrough
teachersthechildrencanbedoneinanymosquitoabate
mentprogramIneachcommunitytheproblemisdifferent
Educationmustbebasedonthefactsastheyexistinthe



localdistrictandthelocalprogramItshouldnotbediffi
cultforanydistrictadministratorortheeducationassistant
onhisstafftogainaccesstotheteachingprofessionthrough
theirannualinstitutesfacultymeetingsandotherinservice
educationprogramscarriedonineveryschooldistrict

4InformationalServiceonCurrentProblems
Thedistrictadministratorhasmanywaysofsensitizing

thepublictotheimportanceoftheagencysworkHemay
usethesesamepublicitychannelstogivethepublicabet
terunderstandingofwhateachpersonsresponsibilities
areintheprogramUnfortunatelyitappearsthatoften
thesechannelsofpressradioposterpamphletbulletin
andannualreportareemployedinwaysthatreveallittle
imaginationorinsightintoeducationaltechniquesThey
learnedinArkansasthatnoteveryonecandoaneducational
jobtheylearned

Thateffectiveperformanceofthistypeofwork
requiredtheapplicationofexactingtechniquesin
publicrelationsTheeducatorsmusthavetheability
toinfluencepeopleandconducttheworkwith
imaginationandinitiative Accomplishmentsof
personnelassignedtothecountieswereindirect
proportiontotheirpossessionoftheseabilities

Letustakeabrieflookatwhatmightbedonewithsome
ofthesemedia

Atalkovertheradiobyaprofessionalpersonisusually
adeadlyaffairWhynothaveahighschoolclassworkup
aroundtablediscussionoftheworkgoingoninthedis
trictYoutellyourstoriestotheboysandgirlsLetthem
tellitthepublicovertheair

Theusualpressreleasegivingdetailsofameetingoran
electionofofficerswillbereadbythepeoplewhowere
presentatthemeetingWhoelsereadsitWhynotgive
afeaturestorywriteranopportunitytospendadaywith
youroperatingstaffLethimtalkwithyourresearchman
TellhimsomeofyourproblemsBringyourworktolife
sothatthepubliccangetinsightintothebattlesyouare
wagingYourstoriesarejustasdramaticasanyDrDe
Kruifhaseverdescribed

WhenitcomestopamphletsIcanonlyaskthequestion
forwhomdidyouwriteitwhydidyouprepareithow
muchconsultanthelpdidyougetinwritingitFartoo
manypamphletslookasthoughtheywereattemptingto
answerquestionswhichthewriterhadinhismindnotthe
questionsofthereaderHowmanyofyouhaveundertaken
astudytofindoutwhattheconsumerreallywantstoknow

Afewpostersmadebyschoolchildrenareworthmore
thanallyoucanproducebythesilkscreenprocessthatis
ifyouwantpeopletopayattentiontothem

Thenwehavethebulletinsandannualreportsalotof
workgoesintothesepublications Areyoumakingthe
bestuseofthemWhenIreadsomeofthemitseemsto
methattheywerewrittenonlyfortheBoardofDirectors
Yetwithintheirpagesarefactsofinteresttoeverycivic
andprofessionalgroupinthedistrictButitishardwork
findingthesefactsintheratherdullwritingwhichisthe
annualreportOnlyafewpeopleiftheyhadtheoppor
tunitywouldthinkitworththeefforttotrytofindthem

Manyotheragenciesarestreamliningtheirannualre
portsafewpagesgoodphotographscaptionsthatcatch
youreyeneedsforthefutureclearlyportrayedSuchan
nualreportsareusedinhighschoolcivicslassesandteach
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ertraininginstitutions Theyhavewidecirculationand
tellagoodstory

Notenoughusehasbeenmadeofconductedtours
GroupsofalltypesBoyScoutsteacherscommitteesfrom
theParentTeacherAssociationsandtheBusinessandPro

fessionalWomensClubwillgetfromseeingwiththeir
owneyeswhatnoamountofpublicitywillprovide

ExhibitsatcountyfairsaregoodWhenstaffedbyvolun
teersfromthecommunitytheexhibittakesonaparticipa
tionflavorthatpeoplelikeAndtheagencyachievesits
purposeofbeingregardedaspartofcommunitylife

InsummarizingthepointsIhavetriedtomakeinthis
paperIwanttoaskafewquestions

1Whenyouhireanewemployeedoyoumerelytell
himwhenandwhereheistoreportforwork

2Doyouthinkstaffmeetingsareawasteoftime
3Doyouthinkthatyourstaffhavenoneedtogetto

getherwithstaffsfromotherdistrictstodiscusstech
niquesofwork

4Isityouropinionthatifthehealthdepartmentthe
schooldepartmentandthedepartmentofagriculture
alltendtotheirjobsandletyoutendtoyoursyouare
ontherightroad

5Doyouthinkthatitwouldbeworsethanuselessto
workwiththeteachertraininginstitutioninyour
district

6Doyouthinkitofnoimportancethatchildrenand
theirparentsshouldunderstandwhatyourprogram
istryingtoaccomplish

7Areyousatisfiedwithyourowneffortstotellthepub
licaboutyourworkandgettheircooperation

IfyouranswerstoeachofthesequestionsisYESthen
aneducationalassistantcaneithergiveyouatremendous
amountofhelporyouarebeyondallhelp

Totakeamoreseriousveinhoweverweseethatedu
cationaltechniquescompriseanimportantpartofthead
ministratorsprogramTechniquestohelpthestaffdoa
morecompetentjobandonethatismoresatisfactoryto
thepublicwithwhomtheydealtechniquesofworking
withotheragenciestechniquesofintroducingyourpro
gramtoteacherstechniquesoftellingyourstorytothe
publicthesearetheskillswhichaneducatorbringstothe
program
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MrGrayIftheprogramchairmanhaddonenothing
buttobringthisonepapertoyouIthinkthattheentire
ConferencewaswellworthwhileIknewDorothyNys
wanderwasgoodIdidntknowshewasthatgoodAp
plauseIwouldliketoaskheronequestionSheisright
hereintheUniversityofCaliforniaamidsttheAlameda
CountyMosquitoAbatementDistrict Woulditbepos
sibleforourdistricttomakeuseofagraduatestudenton
aresearchprojectcoveringtheeducationalprogramofmo
squitoabatementdistrictsifthedistrictsprovidepartof
thefundsonascholarshipbasis

ProfNyswander Ithinkthatspossiblewithsome
planningSomeofmystudentsworkedwiththeMental
HygieneAssociationlastyearandwegathereddataIthink
whichwerehelpfultotheAssociationTherearevarious
thingsthatcanbedoneOneforinstanceisthisknowl
edgeinventoryfirstofallThenthesecondthingwould
betoconstructsomeofthekindsofmaterialsandmapthe
avenuestousefortheprogram

MrWashburn Wewillproceedwiththenextpaper
ontheprogram OurfriendcounselorandadvisorDr
Freebornisgoingtodiscusstherelationshipofmosquito
abatementagencieswithsomeoftheotheragenciesofour
government

DrFreebornIwassupposedtogivethispaperlastyear
andIstartedoutonitandcompletelyboggeddownonit
butIhavebeenthinkingaboutitforayearandIgotso
enthusiasticaboutitthatIvegottoreadthispaperinor
dertogetinsidemytimelimit

THERELATIONSHIPOFMOSQUITOABATEMENT

AGENCIESTOOTHERAGENCIES

OFGOVERNMENT

BySTANLEYBFREEBORNPHD

CollegeofAgricultureUniversityofCalifornia
BerkeleyCalifornia

Publichealthventuresaredividedverydistinctlyintotwo
separatecategoriesthosethataredependentoncommunity
actionandthosethatmaybeadministeredbytheheadof
thefamily generallythemother

Inthegreatmajorityofcasesthosethatrequirecom
munityactionhavewithoutexceptionbeenbasedoncon
veniencecomfortandaestheticsratherthananydeep
seatedyearningfordecreasedmorbiditystatisticsThe
problemsofwatersuppliessewagesystemsgarbagedis
posalandstreampollutionfallwithinthiscategory
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Thephasesofimmunizationfoodcontaminationpublic
healtheducationprenatalcarepublichealthnursingand
amyriadofothermodernancillariesofpublichealthfall
withinthecategoryofserviceswhicharemuchmoreade
quatelyandeffectivelyadministeredbypublicagenciesbut
whichhavebeenandcouldbecoveredwithintheindividual
familyunit

Mosquitocontrolprogramsfallsquarelyathwartboth
ofthesecategoriesBycarefullyscreeningthepremises
utilizingresidualsprayswithinthehouseholdandregiment
ingtheforaysofthefamilytotheoutofdoorsitisprob
ablethatfamilycontrolwouldprovesuccessfulinpro
tectingthehealthoftheinhabitantsThisprocedurewould
howeverbeastrictlypalliativemeasurewithlittleprognosis
forimprovementinthemajorproblemOntheotherhand
mosquitocontrolundoubtedlyfallsinthecategoryofpublic
healthproblemsthathavehadtheirgenesisinincreased
convenienceandcomfortalthoughwehaverationalizedthe
expendituresonthebasisofdiseasecontrol

TheinitiallegislationinCaliforniafortheformationof
mosquitoabatementdistrictswasinspiredbyanattemptto
supplantfreewillofferingsformosquitocontrolcampaigns
directedagainstsaltmarshmosquitoesbyanequalization
bymeansofataxlevydistributedoveralltheproperty
ownerswhoenjoyedtheresultsTheearliesttaxsupported
campaignsinCaliforniawerealldirectedagainstsaltmarsh
mosquitoeswhichwereviolentdisturbersofciviliancom
fortbutinnowayinvolvedasvectorsofdisease

Obviouslyadequatemosquitocontrolisacommunity
enterpriseTheindividualpropertyownermaycontrolhis
ownsourceoftheplaguebutheispowerlesstoprotecthis
premisesfromforeignsourcesWeoftenusedtosayin
connectionwithaegypticontrolhoweverthatifevery
propertyownerinacommunitywouldabateallthemos
quitonuisancesonhisowncitylotonanygivendatethat
thecitywouldmakeupthenextmorningtofindthatwhen
thelastadultawinghadexpiredtheproblemforthat
communityhadceasedtoexistUnfortunatelythisisnot
truewiththeordinaryculicinestheanophelinesandthe
saltmarshmosquitoeswhicharenotlimitedtomanmade
receptaclesandtheenvironsofhumanhabitations

Inotherwordsmosquitocontrolisacommunityproject
likewatersupplyandsewagedisposalyetwithopportunity
fortheindividualownersresponsibilityandcooperationto
amelioratethecommunityloadConsequentlyitwould
seemobviousthatadifferentapproachwasindicated

Theearlyprogramsattemptedtomeettheissuebyhold
ingTagdayscommunityplaysorfestivalstoraisesuffici
entfundstoemploydirectorsandlaborersandpurchase
equipmentforseasontoseasoncampaignswhichwereex
tremelylocalizedandalmostasunpredictableasthesource
andmagnitudeofthefundsOftheseearlyventuresin
Californiaoneofthemoststablewastobefoundina
lumbertownwithastrictlysupervisedcitysaloonthe
proceedsofwhichconstitutedthesupportofthemosquito
abatementdistrictItwasaspiritedcampaign

In1915whenlegislationwasenactedauthorizingthe
establishmentoftaxdistrictsforthepurposeofcreatinga
continuingsourceoffundsfororganizedmosquitocontrol
thethinkingbehindthelegislationwasfardifferentfrom
thatwhichisintheascendancynowForyearswehad
attemptedtocontrolmosquitoesthroughtheenforcementof
antinuisanceordinancesTheownerwhoallowedmos



quitoestobreedonhispropertywasguiltyofmaintaining
anuisanceHecouldbeforcedtoabatethenuisanceorbe
broughttocourttodefendhisnegligenceTheveryname
oftheactunderwhichweoperatetodayTheMosquito
AbatementActisatacitreminderofthefunctionthatthe
legislatorshadinmindwhentheactwasframedOurearly
meetingsandprofessionalliteraturewerelargelyconcerned
withmodelnuisanceordinancesandhowbesttoenforce
them

Thelanguageoftheactitselfislargelyconcernedwith
thepowersofthenewlycreateddistrictsandtheirboards
toenforcecooperationandcausenuisancestobeabatedby
recalcitrantpropertyownersTheoriginallegislationand
withnofundamentalchangesthelegislationunderwhich
Californiadistrictsareoperatingtodaywasdesignedto
establishalegalbodywhoseprimaryfunctionitwasto
preventtheestablishmentormaintenanceofmosquito
breedingnuisancesForthispurposethelegislaturecon
templatedtheemploymentofatrainedsuperintendent
inspectorstofindthebreedingplacesandworkmento
controlemergencyoutbreaksandcooperatewithlandowners
inestablishingandmaintainingpermanentcontrolmeas
uresTherewasnoideaofthepersonalizedvalettypeof
servicethatpresentdistrictsareexpectedtorendertheir
clientsnomatterhownegligentcarelessorasocialtheir
actsmaybe

Iwouldhesitatetodefendthethesisthatamosquitocon
trolagencyshouldbeconstitutedasapoliceauthorityestab
lishedforthesolepurposeofcompellingpropertyownersto
abatemosquitobreedingnuisancesHoweverIwouldhave
nohesitancywhateverinassertingthatourpresentpro
gramshavefarexceededtheexpectanciesofanyreasonable
demandsWhyIaskyoushouldapublicsupportedagency
beexpectedtoexpendfortytofiftydollarseverytendays
totreatalowcheckinafarmersalfalfafieldbecausehe
refusestoconstructadequatedrainagefacilitiesornegligent
lyoverirrigatesAsamatteroffactitisadisservicetothe
farmertoallowhimtocontinuethemalpracticewhichis
costinghimsubstantiallossesincropvaluesinadditionto
theexpendituresthatheiscreatingforhiscommunity

OneoftheablestmosquitocontrolmenthatCalifornia
everproducedwasentomologicallytrainedengineernamed
NobleStoverHewasthesuperintendentofthefirsttwo
MosquitoAbatementDistrictsinCalifornia theMarin

DistrictandtheThreeCitiesDistrict bothprimarily
saltmarshproblemsHeenteredthegamewhenitwas
primarilysupportedbyvoluntarycontributionsandwasa
leaderintheinaugurationofthepolicepowerdistrictsHe
wasawisemanhoweverandalthoughhehadadequate
policeauthorityhewasanardentbelieverineducationand
cooperationOneofhisfirstmoveswastointerestthe
ownersoflargeareasofsaltmarshlandinthepossibilities
ofreclaimingthemforagriculturaluseandincidentallyre
movethemfromtheirsoleexistingfunctionofproducing
mosquitoesHeproposedtousehistaxfundsforstreng
theningleveesandconstructingtidegatesiftheowners
wouldputinthemajordrainagecanalsandcultivatethe
landthathadbeenreleasedfromoverflowonthehightides
Idontbelieveheeverhadarefusalfromalandownerand
theresultsweremiraculousCommunitiesthatusedto

blowaNoSchoolwhistlewhenmosquitoesweresobad
thatchildrencouldnotbeallowedoutofdoorsbeganto
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pesterthemosquitocontrolofficeifalonemosquitowas
heardtobuzzofanight

Typicalofhisactivitieswasanincidentthatoccurred
whenitbecamerumoredthattheStatewastobuildasuper
highwayskirtingthemarshesinhisareaalongthefoothills
whosedrainageleddownintothemarshesStoverwhoby
thattimehadthecompleteconfidenceofeverycitizeninhis
districtvisitedeachlandownerwhosepropertywouldbe
traversedbythenewhighwayandexactedthepromisethat
theownerwouldsellarightofwayonlyprovidedthathe
hadtheprivilegeofapprovingthepositioncapacityand
adequacyofalldrainageculvertsonhispropertyTheState
Highwayengineerswhometthisunitedfrontatevery
contactfinallyaskedStovertoindicatethepositiongrade
anddimensionsofalltheculvertshewantedfortheentire
reachofhisdistrictTodaythisstretchofhighwayisa
modelasfarasperfectdrainageisconcernedwithno
borrowpitsnoculvertsabovegradeadequaterunoffwith
outfloodinginshort everythingthatmosthighways
lackIamsurethatNobleStoverwhodiedmanyyears
agowouldaskfornomorefittingmemorial

PerhapsyoucanguessfromwhatIhavesaidalreadythat
mythesisreallyisforprogressivemosquitocontrolItis
anintegratedcombinationofsoundbiologicalprocedure
withalltheexistingagencies privateorpublic that

impingeontheproblem
FranklyIdontthinkwehavereachedthepointnation

allywhenwecansaythatcompletemosquitoprotectionis
theinalienablerightofeveryfreebornAmericancitizen
While1millionhomeshavenosourceofwaterwithin
50feetofthehouseandalmostamilliondomicileslack
evenanoutsideprivycertainlywearenotinapositionto
advocateanationalFifthFreedom Freedomfrom

MosquitoesHoweversomeareashaveprogressedfaster
thanothersinapproachingthesatisfactionofhumanwants
andnecessitiesIfacommunityisreadyandwillingtopay
forthehealthprotectionandcomfortthatcomesfrom
adequatemosquitocontroltheyshouldcertainlybegiven
theopportunitytoobtainitbothfortheirownprotection
andasanobjectlessontoothercommunitieswhomayhave
similaraspirationsEvenherehoweverIcantreconcile
mythinkingtothebeliefthatthepublicshouldcondone
thenegligenceandarroganceofthecarelessmalefactorby
assumingcontrolofsituationsthatarecausedbyunco
operativeindividuals

Fromasocialandpublichealthstandpointhoweverwe
mustfacethefactthatthereexistmanyareaswithvector
problemsofhighmagnitudethatlackthefinancialpossi
bilityofmeetingthechallengeofadequatecontrolItis
veryevidentthatintheseareasfromthestandpointof
widersocialaspectsthatsubsidiesorsubventionswhich
spreadthecostoverareaswheretheabilitytopayisgreater
shouldbeinauguratedfortheultimatewelfareofthewhole
Averypotentexampleofthisideaisexpressedintheresid
ualsprayingprogramofruralhomesinthemostmalarial
countiesoftheSouthinauguratedin1945bytheUS
PublicHealthServiceNeithertheindividualhomeowners
northestatesconcernedcouldhavebornethecostofthis
programwhichbidsfairtobethefinalefforttoeliminate
fromthisnationthepossibilityoftherecrudescenceofa
diseasewhichatonetimewasaleadingcauseofmorbidity
andmortalityinoverhalfthestatesofthecountry



Howevertheadministrationofsubventionswhetherthey
befederalfundsallottedtothestatesorstatefundssub

ventedtoorganizeddistrictsismostdifficultandfraught
withdangersofmisunderstandingandmismanagement
BasicallythedifficultiesstemfromtwosourcesInthe
firstplacethedispensingagencyisacutelyawareofits
responsibilitytoitsCongressorLegislaturefortheeffective
andproperuseofthefundsItconsequentlydamandsre
portsestablishesstandardsauditsaccountsandwhenitis
convincedthatineffectiveworkorfaultymanagementis
responsibleforuneconomicalexpendituresoffundsde
mandschangesinthelocalprocedures

Thisthoroughlyjustifiedcontrolisimmediatelyrespon
sibleforthesecondbasiccauseoftroubleAnyautonomous
agencythatisforcedtodependforanyconsiderablepartof
itssupportonaseparateandsuperioragencyofgovern
mentwhichattemptsinanymaterialwaytocontrolthe
expendituresimmediatelyseemstofallvictimofaninfer
ioritycomplexifagencieshavepsychologicalreactions
Almostwithoutexceptiontheybecomesupercriticalofthe
dispensingagencyitspersonnelanditsestablishedpolicy
ftisillogicalandfoolishthatsuchaconditionshouldexist
butafterworkingonbothidesofthefenceformany
yearsIamconvincedthatweareconfrontedwithsome
thingbasicinhumannaturethatnoamountofexperience
oreducationwillovercome

Thesolutionofthedifficultymaybeinestablishinga
differentmethodofsubsidyOncestandardsofmethods
personnelandequipmentareestablishedfordifferent
sizeddistrictstheadministrationofsubsidiescouldbe
accomplishedmuchmoreeasilybyunderwritingtheexpense
ofspecificsalariesornonrecurrentitemsofequipmenton
alineitembudgetbasisFiscalaccountingwouldbere
ducedtoaminimumandtherewouldbeconsiderablere
ductionofthehazardsthataccompanyexpansionsbasedon
subsidiesAnannualbudgetbuiltonsubsidiesisonly
slightlymoresecurethanthoseofourearlyeffortswhen
publicdonationsandlocalentertainmentsservedasa
sourceofrevenueForthisreasonsubventionsshouldbe
governedbybasicpremises1Theyshouldbetemporary
aidstoperfectthepersonnelandequipmentandshouldbe
allottedonlywhiletheemergencyofgrowingupisreal
2Theyshouldbegrantedtoagencieswithsoundfinan
cialandbiologicalprogramsAnd3theyshouldbeal
locatedinproportiontothewillingnesstopayonthepart
oftherecipientratherthanthetotalamountsofoffsets
Areaandpopulationnumbershavelittlerealsignificance
intheassessmentofaproblemIhaveseenmoremosquito
problemsintermsofdollarsandcentsneededforcontrol
infoursquaremilesinArkansasthanthereareinthe
biggestdistrictsinCalifornia

Thelogicaldistributionformulacouldbebasedonthe
sizeoftheproblemsathandThiswouldnotbeanimpos
siblejobbyanymeansbutitwouldbeanextremelycom
plicatedonebrokendownintomajordrainagemaintenance
andlarvicidingItispossibletodesignateareasthrough
experienceonabasisofthedollarsperseasonpersquare
mileandhavethesummationofthesquaremilecosts
closelyapproximatetheannualexpenditures

HoweverIhaveamucheasierandlesscomplicated
formulafordeterminingneedLongexperienceasanad
ministratorhastaughtmethatthesurestwaytodetermine
howbadlyanindividualoranagencyneedsaparticular
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pieceofequipmentsomenewstaffmembersormoreas
sistanceistoinquireastohowmuchtheyplantospend
fromtheirownbudgetstowarddefrayingtheexpenseof
thisnewinnovationWhentheygiveuntilithurtsI
knowtheyreallyneedit

Thesameprincipleappliesexactlytoagenciesofgovern
mentWhenacommunityisrealyanxioustotaxitselfup
tofortycentsformosquitocontroltheneedisfargreater
thaninonewhichisperfectlycontentwiththeresultsob
tainedfromataxrateoflessthanfivecentsItisobvious
thathelattergrouplackseitherneedordesireforbetter
control

InconclusionmayIbringuponemorefacetofthe
problemoftherelationshipofmosquitoabatementagen
ciestootheragenciesofgovernment

Aspointedoutearlierthemosquitoabatementdistricts
wereorganizedinCaliforniaasindependentagenciesan
swerableonlytothepeopleoftheircommunitiesthrough
aboardofdirectorsandthecountysupervisorsWhiletheir
independencehasenabledthemtofunctionwithamini
mumofredtapethissameindependencehasmadelone
wolvesofthemwiththeincidentlackofcooperationI
realizefullwellthatforcedcooperationisanimpossibility
andIwouldalsobethelasttoaccusethemosquitoabate
mentagenciesoffailingtocooperateIthinkthatany
criticismwouldbeofanattitudeofmindratherthanof
factInotherwordsthemosquitocontrolagencieshave
assumedtheirmandatetocontrolmosquitoesabittooliter
allyTheyhaveassumedthattheywerethesoleagency
responsibleformosquitocontrolandhavetakenonthe
responsibilitysinglehandedlytodonotonlytheirown
legitimateworkbutthatwhichiscreatedforthembyother
agenciesofgovernmentandbyindividuals
Ihaveseenacitydistrictwherefully50percentofthe

mosquitocontrolexpenditureswerecreatedbythecity
waterdepartmentYouhaveallbeenplaguedwithfaulty
orneglectedsewagedisposalsystemsandsuperintendentsof
streetswhobuilttrickyculvertsandcatchbasinsforthe
specialentertainmentofmosquitoesCityplanningcom
missionsthroughtheirzoningprerogativeshaveseldom
thoughtfarenoughaheadtoavoidmosquitobreedingpit
fallsAgenciesinchargeofimpoundedwaterprojectshave
ingeneralbeenmostcooperativebutevenherewehave
someglaringexamplesofignoranceandstupidity

Apparentlywithoutquestionthemosquitocontrolagen
ciesblithelytakeovertheproblemscreatedbyotheragen
ciesofgovernmentInadditiontheyhaveadoptedanatti
tudeofeitherdespairorresignationabouttheindividualor
corporatepropertyownerswhowillfullycreatemosquito
breedingnuisancesandmeeklyexpendpublicmoneyin
periodiccontrolratherthancreatestrainedrelationswitha
clientwhoshouldbeincourt

Themosquitocontrolsuperintendentshouldbeaparty
totheplanningthatprecedespracticallyeverydevelopment
inhiscommunityinorderthathemayforestallunfortunate
andcostlymistakesInadditionheshouldutilizehisstaff
particularlyhisentomologistfortheeducationofthepub
licconcerningtheirshareinthecooperativeventure

TosummarizethisratherramblingpresentationIwould
liketoleavetherecommendationthatpublicmosquitocon
trolagenciesshouldbecomefarmoreintimatelyconcerned
withtheactivitiesofothergovernmentalagenciesandfar
moreaggressiveintheirdemandsthatbothpublicagencies



andprivateownershipassumetheirrightfulresponsibility
foravoidingthecreationofnuisancesandthecorrectionof
thosethathavebeencreatedalreacly

MrWashburnIamgladwewaitedtwoyearstohear
thatpaperItsreallyworthit

Sothatyoumayknowsomeoftheotherofficersofthe
comingyearIdliketoturntherestoftheprogramthis
morningovertoJackKimballtheincomingVicePresident
oftheCaliforniaAssociationJack takeover

MrKimballThanksEdThenextpaperonthismorn
ingssessionisofvitalinteresttothevariousdistrictsand
tomosquitoabatementagenciesinCaliforniaThepaper
ProgressofMosquitoControlOperationsin1948in
CaliforniawillbepresentedbyArveHDahlChief
BureauofVectorControlStateDepartmentofPublic
Health

MrDahlThishasreallybeenawonderfulconvention
andIamnotashamedtosaythatIhaveenjoyeditIhave
nowbeeninCaliforniaabouttwoyearsThefirstyearI
gaveastaidoldpaperthatreallytookyoutotaskforwhat
youhadntbeendoingandbraggedaboutwhatwehad
beendoingIwasasseriousasastaidoldguycanbein
hisfirstyearamongfellowswithwhomhewasnotwell
acquaintedLastyearIwroteapaperwhichIdidntgive
becauseIgotthefluIthoughtSundaynightIwasgoing
tobelaidupwithhospitalitybutfortunatelywasntIwas
giventhetitleofthispaperandIthinkitwasanexcellent
oneItgivesmeachancetodeliverabitoforiginalthink
ingandabitofanalysiswithoutgettingdowntospecific
detailonthestateofourrelationshipswhichIthinkare
onthemendandwhichIhaveeveryconfidencearegoingto
leadtomanymanyyearsofexcellentrelationship

PROGRESSOFMOSQUITOCONTROL

INCALIFORNIA

ByARVEHDAHLMS

ChiefBureauofVectorControl
DivisionofEnvironmentalSanitation

CaliforniaStateDepartmentofPublicHealth

IINTRODUCTION

Progress asdefinedbyWebster meansmovement

forwardtowardagoalgradualdevelopmentoradvance
menttowardmaturityorcompletionTheramificationsof
thewordprogressaremanifoldThereforetobeofvalue
not tomosquitocontrolorganizationswithintheState
buttopresentourCaliforniamosquitocontrolporgram
clearlytopeoplefromoutoftheStateIamtakingthe
libertyofpresentingthispaperasaprojectproposalwhich
canserveasareporttotheworldandaguideforusinthe
comingyear

AprojectproposalformosquitocontrolinCalifornia
requiresthattheobjectivestheproblemstheknowledge
availableregardingcontrolwhathasandisbeingdoneto
controlmosquitoesbedearlydiscussedbeforetherecanbe
ananalysisoftheprogressthathasbeenmadeIshallnot
attempttocriticallyanalyzethatprogressbutshallpresent
onlysomeoftheimrnediatechallengestoourcurrentpro
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gramfollowedbybriefrecommendationsthatIfeelare
appropriate

IIOBJECTIVES
TheobjectivesofcarryingonmosquitocontrolinCali

forniaarethreefoldpublichealtheconomicandthe
enjoymentofliving

APublicHealth
Publichealthdealsinthemostvaluablecommoditythe

humanbeingItisafieldofactivitywhichstrivestopre
venttransmissionofcommunicablediseasesandtocreatea
sanitaryenvironment

Malariahasbeenarelativelyunimportantdiseasein
Californiainrecentyearseventhoughitoncewascommon
inpartsoftheCentralValleyOnlyoncesince1924hasthe
malariarateexceededfiveperhundredthousandcivilian
inhabitantsDuringWorldWarIIintensivemeasures
againstAnophelesfreeborniwereconductedaroundmili
taryestablishmentsandairfieldsbecauseitappearedpos
siblethattheadventoflargenumbersoftroopsmightset
thestageforexplosiveoutbreaksHoweverneitherduring
thewarnorafterwarddidsuchoutbreaksoccur

Anothermosquitobornediseasseofgreatercurrentsig
nificanceinCaliforniaisencephalitisThisdiseasehasbeen
reportedfrommanypartsoftheStatebutisconsidered
tobehighlyendemicinsofarasthehumanpopulationis
concernedonlywithinthegreatCentralValleySeveral
speciesofmosquitoeshavebeendemonstratedtobepoten
tianvectorsofthediseaseinthelaboratoryandextensive
fieldcollectionshavefoundnaturallyinfectedmos
primarilyCulextarsalisthroughouttheCentralValleyfhe
epidemiologistsadvisethemosquitocontrolworkerthat
onlythroughareawidemosquitocontroleffortoveran
entireseasoncanhehopetoprotectthehumanpopulation
fromencephalitis
BEconomics

Theeconomicbenefitsofmosquitocontrolarelikewise
manifoldPreventionoflossoflivestockduetoencephali
tisgreaterbutterfatproductionandmoreeggproduction
reportedetcarecommontestimonialsSpecificallyfarm
ershavereportedincreasedproductionbyagricultural
workerswhenmosquitoeshavebeencontrolled

CEnjoymentofLiving
Itisoftenthecasethatmosquitocontrolispromptedby

thedesireofcitizensinthecommunitytoobtainanen
vironmentfreeofmosquitoestopermitthemtoenjoyhe
outofdoorsinthewarmsummereveningsFrequently
realestateexpansionhasbeenpreventedbythepresencepf
atremendousnumberofmosquitoes

IIITHEPROBLEM

Theenumeratedobjectivestowhichweshouldstrive
indicatethatpracticallyallmosquitoesinCaliforniaareof
interestandaproblemforthecontrolworkerWeran
classifyourproblemunderfourgeneralcategorieswhich
mayormaynotbecompletenamelyirrigationamlattend
antproblemsnaturalproblemsinvolvingriveroverflow
etcdomesticandmunicipalproblemsandsaltmarsh
mosquitocontrolAllindividualtypesofbreedingsources
fallwithinthesegroupsTheyarealsothemajorgeneral
fieldsofactivitywithwhichthemosquitocontrolworkerin
Californiahastowork



Irrigationandattendantproblemsincludethetremendous
problemsassociatedwithfloodwatermosquitoesThemost
highlyendemicmosquitobornediseaseareaoftheStateis
theirrigatedCentralValleyThereareannuallyapprox
imately3500000acresofcultivatedlandunderirrigation
intheCentralValleyatpresentandcompletionofthe
CentralValleyProjectwilladd3millionmoreacresIn
thesummermonthsAedesfloodwatermosquitoesareoften
onthewingthreedaysafterthefieldfromwhichthey
emergewasfloodedforirrigationpurposesGoodirrigation
practiceslimitthemosquitopopulationHoweversuch
problemsascreatedbyemergentcropssuchasricearecon
tinuousthroughouttheseasonandtheyhaveinaddition
peakseasonsofmosquitoproduction

AgreatmajorityofCaliforniaisaridandwereitnotfor
irrigationaconsiderableportionofthenaturalbreeding
areaswhicharemaintainedbywasteirrigationwaterswould
bedryandproducenomosquitoesNaturalproblemsin
volvingriveroverflowetcareobvioustothemosquito
controlworkerEveryspringthereareheavyrunoffsfrom
themountainareaswhichoverflowthebanksofcreeksfill
allsmalllagoonsandpondsaffordingtremendousareas
whichproducemosquitoesInadditiontherearethenatural
areaswhicharefloodedbyspringrainsandtheduckclubs
andwildliferefugesonwhichmanmaintainsstandingwater
duringagoodportionofthemosquitobreedingseason

Domesticandmunicipalproblemsinvolvetheinevitable
sewerfarminCaliforniaaswellasmanyothercommon
mosquitobreedingplacessuchasindustrialwastesceme
teryflowervaseslawnirrigationutilityvaultsetcThese
neednofurtherexplanation

Saltmarshesarelistedasaseparateitembecausethey
arethelargestsingleprobleminthecoastalareasThey
arehandledlargelybypermanentcontrolmethodsusing
dikestidegatescontrolledfloodingalthoughconsiderable
larvalrepetitivetreatmentisutilizedThisspecificprob
lemcanbehandledunderprettyuniformrecommendations

VKNOWLEDGEAVAILABLEREGARDIDGCONTROL

CaliforniahasarichheritageinmosquitocontrolWe
havethebestknownexpertsinmosquitocontrolinclud
ingProfWilliamBHermsHaroldFGrayDrStanleyB
FreebornTheirexperiencehasproventhefeasibilityof
controllingmosquitoesanywhereinCalifornia

Certainsoundprincipleshavebeensetdowntoguide
mosquitocontrolagenciesintheoverallplanningand
operationoftheirprojectsTheseminimumprincipleswere
fourfoldIshallnowmakethemfivefoldafterDrNys
wandersstirringpaperoneducationinourworkandenter
anewprincipleasnumberone

1Educationbothinserviceandofthecommunityshall
becontinuouslycarriedon

2Aprimaryprogramontheincorporationofelimi
nativemeasuresaimedatprogressivereductionofknown
larvalbreedingsourcesandsuchsupplementallarviciding
measuresasarerequired

3Adultmosquitocontrolmeasuresarepresentlyrecog
nizedinCaliforniaasasupplementtolarvalcontrolandare
includedasasecondarytypeofcontrol

4Entomologicalservicestodeterminesourcesandspe
ciesandeffectivenessofcontroloperationsshallbecon
tinuouslycarriedon
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5Methodsequipmentandmaterialshouldbereliable
efficientandusedwithprecision

SincethewarandwecansaysinceDDTbecameavail
ablethetrendhasbeentowardrepetitivetreatmentOther
newerinsecticidessimilartoDDTarealsoavailablesuch
asrothanetoxaphenechlordaneandBHCDDTpermits
theruralareasofCaliforniatobecoveredbylarvalcontrol
methodsusinglightmobileequipmentNolongerare
heavyvehicleswithtremendousloadsofoilnecessaryThe
greatestprogresshasbeenmadeinthescienceoflarvaland
adultmosquitocontrolbyrepetitivemethodsWhileeffort
hasbeenexpendedonincorporatingeliminativemeasures
aimedattheprogressivereductionofknownlarvalbreeding
sourcestheleastefforthasbeenexpendedinthisdirection
Tremendousopportunitiesexistforadvancementofper
manentcorrectivemeasuresevenintheseirrigatedareas
wherealmostcontinuouswaterusageisessentialduringthe
majorbreedingseason

Operationaltechniquesinvolvingpreandposttreatment
inspectionsectionsurveymethodseducationofagricultural
groupstoutilizegoodirrigationalpracticesetcallareem
ployedbytheprogressivemosquitocontrolagencyto
evaluateandminimizecontrolrequirements

VWHATISBEINGDONETOCONTROLMOSQUITOES
INCALIFORNIA

LocalStateandFederalagencieshavecombinedto
efficientlyworktogetherinattackingthemosquitocontrol
problemintheState

ALocalAgencies
ItisthepolicyoftheStateofCaliforniatosupportlocal

agenciesinattackinglocalproblemsTheHealthandSafety
CodeoftheStateofCaliforniaprovidesfortheestablish
mentofmosquitoandpestabatementdistrictsThese
districtsarelocaltaxingselfadministeredgovernmental
unitsgovernedbyaboardoftrusteesappointedfromthe
taxpayersoftheDistrictwhohireamanagerorsuper
intendenttodirecttheactivitiesoftheDistrict

DuringWorldWarIIthearmedforcesdemonstratedthe
feasibilityofmosquitocontrolandtheadventofDDT
madeiteconomicalforlargeareastoimmediatelyinstitute
mosquitocontrolwithoutprimarydependenceonperma
nenteliminativemeasuresInCaliforniatherewasanim
mediateexpansionofmosquitoabatementdistrictsinthe
Stateasisshownintheattachedchart

Inadditiontothelocalmosquitoandpestabatement
districtssomelocalhealthdepartmentsandothermunicipal
bodiescarryonmosquitocontrolontheirownOnlytwoof
theseagenciesMontereyCountyHealthDepartmentand
theLosAngelesCityHealthDepartmenthaveactivecon
trolprogramswhichsimulatetheworkinthedistricts

Atthepresenttimethereare44localmosquitocontrol
agenciesoperatingintheStateofCaliforniaofwhich21
areoperatingundercontractswiththeStateHealthDepart
mentfordoingmosquitovectorcontrolinadditiontotheir
generalprogramItissignificanttonoteafewofthe
statisticsonthedistrictsintheState

ThosedistrictswhichwereundercontractwiththeState

HealthDepartmentexpendedatotalof8128112571dur
ingthefiscalyearendingJune301948Ihaveselectedone
oftheanalysischartswhichwehavepreparedoneachof



thecontractingagenciestoshowhowtheiractivitiesare
distributedthroughtheyear

Inadditionwehavesummarizedtheentiresubvention
operationsforthefiscalyearendingJune301948forthe
19contractingagenciesCollectivelytheyreported11559
squaremilesofareaundersurveillanceorcontrol5981
servicerequestshandled1702770milesofvehiculartravel
andthefollowingoperationaldetails

1Larviciding6995tonsofDDTandTDE140012
poundsDDTand3696poundsTDEand27000gallons
ofoilwereexpendedinthetreatmentof743square
miles477821acresofwatersurface10605cesspools
43252catchbasinsand30333miscellaneouscontainers
inbothruralandurbanareasToaccomplishthis89580
manhoursand1513hoursofairplaneoperationwere
necessary186oftotalmanhours

2Adulticiding21tonsofDDTandTDE42458
poundsDDTand52poundsTDEwereusedintreating
7785acresofbuildingsurfaceand8877miscellaneous
buildingsinadditionto506squaremiles325886
acresofareaspacetreatmentAllofthisinbothrural
andurbanareaswithanexpenditureof25191manhours
and63airplanehours52oftotalmanhours

3DrainageConstructionandMaintenanceAbout50
miles265080linealfeetofditchesanddrainsand60
miles318433linealfeetofaccessroadswerecon
structed98cubicyardsofdirtweremovedinfillinglow
areasInadition198miles1048192linealfeetof
ditchesrequiredmaintenanceand1121612acresofvege
tationwereremovedAtotalof40772manhourswere
expendedontheseoperations85 oftotalmanhours

4EntomologicalInspectionsandSurveys147326man
hourswereexpendedontheseoperations306oftotal
manhours

5GeneralSupervisionandEngineeringSurveys54466
manhourswereexpendedontheseoperations113of
totalmanhours

6ClericalAssistance30012matthourswereexpended
onthisoperation62oftotalmanhours

7PublicRelations6004manhourswereexpendedon
theseoperations12oftotalmanhours

8AllOtherOperationsSuchasdistributionofGam
busiarepairandmaintenanceofequipmentdepotmain
tenanceandconstructionetcrequired88273manhours
184oftotalmanhours

Ofthetotalof481624manhoursexpendedduringthe
year614werechargeabletoruraloperations131
tourbanoperationsand255wereunclassifiedopera
tions

Allofthelocalagencieshavemadetremendousstrides
inthepastfewyearsandareconstantlystrivingtoimprove
thedegreeofcontrolthattheyaregivingintheirareas
Theyareconstantlypromptedbytheirboardsoftrusteesto
workaseffectivelyandeconomicallyasispossibleWhen
taxingboardmembersgoverntheirownaffairstheycon
stantlydesiretoreducetheirowntaxrateItisagood
safetyvalve

BStateAgencies
1StateDepartmentofPublicHealthBureauofVector

ControlTheStateDepartmentofPublicHealthhasde
velopedtheBureauofVectorControltohandleallfield
problemsinconnectionwitharthropodsofmedicalim
portanceLastyearattheconferencewereportedonthe
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totalfieldofresponsibilityoftheBureauandatthismeet
ingwemerelywishtooutlinetheactivitiesoftheButeau
withreferencetomosquitocontrolTheBureauofVector
Controlengagesinendemicsurveyscontroldemonstra
tionsandacontrolprograminitsmosquitoprogram

InthewayofendemicsurveystheBureauhasarespon
sibilityforevaluatingthemosquitobornediseasehazard
andhascarriedoutintensiveencephalitisvirusvectorsur
veysthroughouttheStateIn1948continuingsurveyswere
madeintheCentralValleybymosquitoabatementdis
trictswithspecimenssubmittedtotheStateHealthDe
partmentforvirusrecoveryTheBureauofVectorCon
trolconcentrateditsvirusrecoveryworkintheperipheral
aeasoftheStateoutsideoftheCentralValleyNorecov
eriesofvirusweremadeintheseactivitiesin1948

ThecontroldemonstrationscarriedonbytheBureauare
largelytiedinwiththesubventionprogramwhichisalso
administeredbytheBureauforsupportingvectormosquito
controloperationsoflocalmosquitocontrolagenciesDur
ingthepastyearstheBureauhasassignedpersonneltothe
followingstudiesairplaneevaluationsAedespretreat
mentricefieldstudiesgroundaerosolstudiessewerfarm
studiesentomologicalsurveymethodstoxicitystudieson
newinsecticidesandDDTresidualstudiesThepurpose
ofeachofthesestudieswastodevelopbettertechniquesor
secureknowledgetopermitthelocalmosquitocontrol
agenciesintheStatetoobtainabetterdegreeofmosquito
controlManyofthesestudieswerecarriedonindirectco
operationwiththelocalcontrolagencies

Inthewayofcontrolprogramsperhapsthemostsignifi
cantfactorwhichhasaidedinthedevelopmentofmosquito
controlinCaliforniasinceWorldWarIIhasbeentheState
subventionforvectormosquitocontrolWearenowinthe
thirdsubventionprogramandtheStatehasencumberedor
expendedsome1260000duringthisperiodforassisting
localmosquitocontrolagenciesThelegislationprovides
thattheStateDepartmentofPublicHealthmayenterinto
contractswithlocalmosquitocontrolagenciesandmayco
operateonanyprogramsundersuchtermsandconditions
astheStateBoardofHealthmayprescribeexceptthat
undernoconditioncouldtheStatepayformorethan50
percentofthetotalcostofaproject

TheDepartmenttoguideitselfcreatedanadvisorycom
mitteeofrecognizedleadersinmosquitocontrolfromthe
UniversityandlocalagenciesThisadvisorycommitteeto
getherwiththeDepartmentdevelopedprincipleswhich
wereusedinawardingsubventionmoniesExperiencenow
availablewillpermitmoreformalawardingofsubvention
monies

Inadditiontotheadministrationofthesubventionpro
gramtheBureauofVectorControlactsinanadvisory
capacitytonewareasdesiringmosquitoabatementThe
Bureaucontainsastaffofprofessionalengineersandento
mologistsexperiencedinmosquitocontroltoassistinad
visingonlocalmosquitocontrolproblemsTheBureau
maintainsatechnicalinformationservicewhicheditsand
preparesthemonthlyMosquitoBuzzwhichcontains
commentsoncontroltechniquesandanyinformationof
valueeithertoStateorlocalinterestedgroupsThetech
nicalinformationservicealsoassistsinidentifyingany
insectsthataresenttotheDepartmentItassistsinediting
anddistributingtothelocalagenciesbrochuresforinsertion
intheCaliforniaMosquitoControlAssociationOperations
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11111 PUBLICHEALTHDEPARTMENTS
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1 PineGrove 24Matadero

2ClearCreek 25Eastside

3Redding 26Turlock

4Anderson 27MercedCo

5 Cottonwood 28MaderaCo

6 LosMolinos 29 Fresno

7 ButteCo 30Consolidated
8Durham 31 Delta

9Oroville 32 Hanford

IDLakeCo 33 Tulare

IISutterYuba 34Corcoran

12Sheridan 35Delano

13MtVernon 36Kern
14SacramentoCoYoloCoInclFairOaks
15Napao 37Nestside

16SolanoCo 38Carpinteria

17Sonoma 39 DallonaCreek

19MarinCo 40 ComptonCreek

19NSanJoaquinCo 41 Grange

20ContraCostaCo 42Coachella

21AlamedaCo 43MontereyCoHealthDept
22ThreeCities 44LosAngelesCityHD

23Pulgas
FormedunderPestAbatementDistrictAct

ControlofEyeGnatonly



ManualAnabstractingserviceofallmosquitojournals
provideslatestinformationtomosquitocontrolagencies
DuringthepasttwoyearstheBureauhasconductedatrain
ingprogramforlocalmosquitocontrolworkersThelatest
operationalactivityoftheBureauinvolvestheinvestiga
tionalunitwhichistoworkontheCentralValleyProject

TheBureauofVectorControliswhollyinsympathywith
theproblemsofmosquitocontrolintheStateandendeavors
ateveryopportunitytodevelopandimprovethecontrol
workdonefortheprotectionofthepublichealth

2TheUniversityofCaliforniaSeveralunitswithinthe
UniversityofCaliforniahavecontributedconsiderablyto
theknowledgeofmosquitobornediseasesandmosquito
controlinCaliforniaTheUniversitycontinuestocarryon
specialstudiesandinvestigationsonmosquitoes

3TheHooperFoundationforMedicalResearchofthe
UniversityofCaliforniahasdonethemostoriginalresearch
ofanyinstitutionintheworldinthefieldofmosquito
borneencephalitidesForanumberofyearstheyhave
maintainedthespecialresearchinvestigationinKernCoun
tystudyinghumanencephalitisPracticallyallbasicepi
demiologyhasbeencompletedbytheHooperFoundation
anditwasonthebasisoftheiroriginalworkthatthe
endemicconditionsintheStatewerefirstmadeknown

CFederalAgencies

USPublicHealthServiceCommunicableDiseaseCen
terTheCommunicableDiseaseCenteractivitiesofthe
USPublicHealthServiceinCaliforniaareconductedunder
thedirectionoftheBureauofVectorControlCDChad
theresponsibilityforcarryingonmosquitocontrolactiv
itiesduringthewaryearsaroundmilitaryestablishments
andairfieldstoguardagainstoutbreaksofmalariaSurveil
lanceofanophelinepopulationswascarriedonfromthe
fiscalyear1943to1944todetectthepossibilityofout
breaksIn1947theprincipalworkwasdonearoundthe
internationalairportsofentrybecauseoffearofJapaneseB
encephalitisbeingintroducedIn1948theseairportsof
entrywerecontainedwithinlocalmosquitocontrolagencies
receivingassistancefromtheStatefordoingmosquito
vectorcontrolandthepersonnelassignedtotheBureauof
VectorControlbytheCDCbecameanactivepartofthe
totalprogramoftheBureau

InadditiontotheactivitiesperformedbyCDCpersonnel
withintheStatetheCDChassuppliedthroughitsTech
nicalDevelopmentDivisionmanytechniqueswhichhave
beenadoptedbymosquitocontrolworkersTheyhave
providedsuppliesandequipmentandmanytrainingaids
whichhavebeeninvaluableindevelopingmosquitocon
trol

Fromtheforegoingcommentsitcaneasilybeseenthat
theactivitiesoflocalStateandFederalagenciesarecom
plementingeachotherinthetotalmosquitocontroleffort
inCalifornia

VIMAJORCHALLENGESTOTHECURRENTPROGRAM

Inlookingoverthetotalprojectproposalasdeveloped
thereappeartobeperhapstwomajorchallengesthatthe
mosquitocontrolworkershouldconcentrateonTheseare
theeconomicsofmosquitocontrolandtherelationshipof
theCentralValleyProjectandirrigationtomosquitocon
trol

Firstwithreferencetotheeconomicstherehastobe
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moretangibleevaluationofthevalueandcostofinter
mittentversuspermanentmosquitocontrolmeasuresIn
connectionwiththeeconomicsofcontrolworktodaywe
mustrecognizethatagoodportionofthemoniesexpended
formosquitocontrolareprovidedbyStatesubventionThe
durationofsuchaidisaquestionablequantityandevery
effortshouldbemadesothatoperationscanbecontinued
shouldsuchStateaidcease Accordinglyitisnecessary
toevaluatecloselythecostsofvarioustypesofoperations
sothatinthenearfuturethemosteffectiveandeconomical

techniquescanbeemployed
ThesecondmajorchallengetotheStatewillbetheeffect

oftheCentralValleyProjectandincreasedirrigationonthe
longrangeprogramofthemosquitocontrolagenciesTo
dateirrigationhasdevelopedslowlyandthetotaleffecthas
beenfeltgraduallyNowinarelativelyshortperiodoftime
willbeimposedatremenoduswaterloadupontheagri
culturalareasanditisdoubtfulwhetherwecanexpectall
areastoutilizeproperirrigationpractices

VIIRECOMMENDATIONSFORTHEFUTUREPROGRAM

INCALIFORNIA

Inconclusionbeforeopeningthispaperfordiscussionit
isthedesireoftheBureauofVectorControltopresenta
fewgeneralrecommendationswhichapplytotheprogram
whereveritexistsintheStateTheseare

AThattherebearealappreciationoftheproblemsas
outlinedbythisprojectproposalbyallconcernedItis
necessarythateverymosquitocontrolworkerendeavorto
doabetterjobaccordingly

BThatweresolveatthismeetingtorealizealllocal
StateandFederalagenciesareworkingonthesameprob
lemtowardthesameobjectives

CFinallyitisrecommendedthattheCaliforniaMos
quitoControlAssociationacceptthechallengeswhichIhave
presentedasmajorproblemswhichtheAssociationcan
materiallyaidinsolvingIagainassureyouofthesupport
oftheBureauofVectorControlinattackingthesechal
lenges

MrKimballBeforegoingontothenextpaperI
wouldlikeofaskMrRobinsonifhehasanannouncement
tomakeonthemotorcadetourtomorrow

MrRobinsonThankyouJackHereareafewan
nouncementsregardingthemotorcadetourFirstisthat
thisafternoonwewillhavebaggagetagsavailableWe
wantallofyoutohaveyourbaggagemarkedsothatwe
willknowwhoitbelongstoBaggagetagswillbeonthe
deskthisafternoonrightoutsidethedoorWewouldlike
tohaveallthebaggageoutatthefrontdoorofthishotel
by830tomorrowmorningsothatwecangetthebaggage
truckandthecarsloadedandgetonourwayforwehave
alongandinterestingtripBeforedosingtonightwewill
havealistofpassengersandcardriverswhichwillbegiven
toeachoneofyouwhoaregoingonthemotorcadeThis
listisaflexiblelistanditislistedonlyfromheretoMarys
villeIfafterwardssomeofyouwishtoswitchfromone
cartoanothertogetbetteracquaintedwithotherpeople
itcanbearrangedveryreadilyCompletemapsanddirec
tionswillbeprovidedforeachcarThemotorcadewillbe
readytoleaveat830tomorrowmorningifyouareready
Pleasebeontime



MrKimballDickPetersDoyouhaveanannounce
ment

MrPetersIwouldliketoreportontheCalifornia
ExecutiveCommitteeMeetingofthismorningSomeofus
bravesoulsaroseatanearlyhourdespitetheeveningbe
foreIamharkingbacktothefirstdayofourConference
atwhichtimewepresentedtotheUniversityaportrait
ofaveryoutstandinggentlemanIhavechosenatimewhen
heisnothere atleastIhopeheisnothere tomake

thisannouncementWefeelthatportraitissignificant
andshouldbepreservedbymosquitocontrolworkers
throughouttheworldIfitsheldintheUniversityof
Californiaaloneitwillbesharedonlybythestudents
comingthereWewouldliketohavethatportraitrepro
ducedwewouldliketohaveitgotofarplacesandhonor
ourfatherofmosquitocontrolinCaliforniaandanotable
mosquitocontrolworkeroftheworldTheCMCAisabout
tomakeitselfavailableasamediumtoreceivecontributions

foracolorreproductionoftheHermsportrait

MrKimballThenextpaperwillbegivenbyMrHarry
StageoftheBureauofEntomologyandPlantQuarantine

MrStageMrChairmanLadiesandGentlemenThis
mightbeanappropriatetimeformetotendermythanks
andappreciationofthewonderfulmeetingsthatyouhave
heldhereofthefinehospitalityyouveshownusallfrom
theeastandelsewhereWethoroughlyappreciateitand
Ithinkthishasbeenasplendidmeetinginmanyrespects

RESEARCHONMOSQUITOCONTROL

BYTHEBUREAUOFENTOMOLOGY

ANDPLANTQUARANTINE

DURING1948

ByHHSTAGE

DivisionofInsectsAffectingManandAnimals
BureauofEntomologyandPlantQuarantine

USDepartmentofAgriculture

Since1942theBureauofEntomologyandPlantQuar
antineoftheUnitedStatesDepartmentofAgriculturehas
conductedconsiderableresearchonmosquitocontrolprob
lemswithfundsallottedtoitfirstbytheOfficeofScientific
ResearchandDevelopmentoftheNationalEmergency
CouncilandlaterbytheArmyandNavyAlthoughthis
researchwasdesignedtogiveanswerstoquestionsinvolv
ingthemilitarymuchoftheinformationobainedhasbeen
adaptedtocivilianneedsTheBureauhasalsoconducted
workonsomeoftheseproblemswithfundsappropriated
directlytoitbyCongressThispaperisareportofthework
donein1948

RESEARCHINTHEPACIFICNORTHWEST

StudiesinthePacificNorthwesthavebeencontinued
underthedirectionofAWLindquistatCorvallisOregon
AlthoughmostofthemosquitoesinvolvedthereareAedes
spptheinvestigationshavealsoincludedsuchspeciesas
CulextarsalisCoqCstigmatosomaDyarCpipiensL
CapicalisAdamsCulisetaincidensThomCinornata
WillandAnophelespunctipennisSay
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ThemainproblemsincontrollingAedesinthisregion
relatetotemporarywaterssuchasirrigationwaterin
desertssnowwaterinmountainssaltwaterintideflats
floodwateradjacenttolargeriversandrainwaterinthe
CoastRangeForexamplemanytestshavebeenmadein
whichtoxicantshavebeenintroducedintoirrigationditches
withanassortmentofdripcansInfieldsupto10acres
insizeDDTandTDEemulsionsappliedattherateof
01ppmgavegoodresultsfor3or4daysWatersamples
taken112milesbelowthepointofapplicationwerestill
toxictomosquitolarvaeafter4daysHoweverbecausethe
dripcansavailableforthispurposearenotfullyautomatic
theirusecannotbegenerallyrecommendeduntilamore
efficientdispersingapplicatorisdesigned

Recentincreasesinlumberproductionhaveindirectly
acceleratedmosquitobreedinginlogpondsadjacenttothe
millsThesemillsvaryinsizefrom16to20acresandare
usuallyteemingwithCulextarsalisandCulisetaincidens
Severalotherspeciesarefoundbuttheyareofminorim
portanceOurresearchinsuchsituationshasbeenstimu
latedbyownerswhoneedinformationonhowtocontrol
mosquitoesaroundtheirsawmillsSeveralexperiments
weremadetodeterminethebestlarvicidalformulationfor
bothimmediatecontrolandresidualprotectionOillarvi
cidesgavegoodinitialkillbutlittleresidualprotection
Wettablepowdersofthenewinsecticideswereineffective
andinnoinstancewereallthewrigglerskilledwhenthe
toxicantwasappliedattherateof02ppmTDEandDDT
emulsionskilledallthelarvaeat004to02ppmattdgave
residualprotectionforatleast30daysat01to02ppm

InsoutheasternOregonwhereAedesdorsalisMeig
CulextarsalisandCulisetainornataareseverepestsseveral
testswereconductedinalkalinewaterOilsolutionsof
TDEandDDTgaveabout96percentkillwhenapplied
attherateof02poundperacreHoweversincethiskill
wasnotobtaineduntilafter48hoursitappearsthatthe
concentrationoftheseinsecticideswillhavetobeincreased
tosecurecompletekillinashortertime

Theapplicationofinsecticidesondryorsnowcovered
areaswhereAedesmosquitoesbreedisanovelandprac
ticalmethodforcontrollinglarvaeespeciallyinmountain
ousareaswhereaccessisdifficultintheseasonThedetails
ofthisresearchweregivenyouyesterdaybyMrLindquist

RESEARCHINFLORIDA

TheBureausOrlandoFloridalaboratoryaboutwhichall
ofyouhaveheardandmanyhavevisitedisheadedby
WVKing

Oftheseveralnewcompoundstestedasanophelinelarvi
cidesatthislaboratoryparathionwasthemosttoxicand
onlyoneotheracompoundrelatedtochlordanewasas
toxicasDDTTheeffectivenessofseveralinsecticideson
mosquitopupaeintheSoutheastisalsobeinginvestigated

Larvicideinvestigationsinthefieldwereconcerned
largelywithprehatchingtreatmentsoverlargeareasofsalt
marshAirplaneapplicationsofDDTdustsandsuspen
sionsatdosagesof05to2poundsofDDTperacrewere
testedagainstAedessollicitansWalkandAtaeniorhyn
chusWiedThetwotypesoftreatmentwereaboutequally
toxicbutneitherwasconsistentlyeffectiveonalltypesof
marshesEventheheaviestdosageswerenoteffectivein
smallpondsThedangertofishwaslimitedtothosepresent
atthetimeoftreatmentmanyspeciesoffishwereun



harmedbya2pounddosagebutotherspecieswereaffected
bya1pounddosage

Theflighthabitsofsaltmarshmosquitoeswerestudied
todeterminetheirrateofinfiltrationintolargetreated
areasfromsurroundinguntreatedmarshesThemosquito
populationswererarelyconstantandinfiltrationusually
occurredwithinafewdaysWhensmallareasweretreated
howeversatisfactorycontrolwasnotobtainedformorethan
24hours

Progresswasmadeinthedevelopmentofconstantflow
ingravityfeeddispersingequipmentforairplanesThis
typeofequipmentispreferredbecauseiteliminatesthe
pumpandothermovingpartsofsprayunitswhichare
subjecttowearandmechanicalfailures

Newcompoundsandnewformulationsthathadshown
hightoxicitytothebodylouseandmosquitolarvaewere
testedfortheireffectivenessasresidualandasspacesprays
againstAedesaegyptiLSimilartestsweremadewithother
chemicalsandformulationsandwithnewsynergistsfor
pyrethrum

Ofapproximately600newchemicalstestedforresidual
effectivenessnonewereequaltoDDTchlordaneorpara
thionTestswithbenzenehexachlorideshowedthatthe
alphabetaanddeltaisomersweremuchlesseffectivethan
thegammaisomerandthatthegammaisomerwasextreme
lytoxicforonlyshortperiods

Theresidualeffectivenessofwhitewashesmadewith
skimmilkorcaseinandDDTwasnotsogreatwhenwet
tablepowderwasusedaswhentheDDTwasintheform
ofanemulsionResiduesfromneutraloralkalineemulsions
weretoxiclongerthanthosefromacidemulsionsNoneof
theemulsionssuspensionsorkerosenesolutionsprovided
adurableresidueonclaysurfacesAllformulationstested
wereaboutequallyeffectiveonstrawbutthesuspensions
werefarsuperiortotheothersonpalmthatch

Ofalmost200compoundstestedasspacespraysnone
provedequaltoDDTIntestsconductedtofindsynergists
forpyrethrumseveralchemicalswereequaltoorbetter
thanpiperonylbutoxideincausingknockdownbutnone
gaveahighermortalityafter24hoursOnlygammaben
zenehexachloridewashighlyeffectiveasaspacesprayand
itwasabouteighttimesastoxicastechnicalbenzenehexa
chloride12percentgamma

FemalesofAnophelespseudopunctipennisTheobwere
collectedinaMexicanvillagewhereDDTresidualsprays
hadbeenappliedtoallbuildingsforthreesuccessiveyears
ThetoleranceofthesemosquitoestoDDTwascompared
withthatofsimilarmosquitoescollectedfromanuntreated
villageAsfarascouldbedeterminedtheresidualtreat
mentshadnotcausedaresistantstrainofthisspeciesto
develop

MostofthechemicalsreceivedattheOrlandolaboratory
areroutinelytestedasmosquitorepellentsCottonstockings
impregnatedwithacetonesolutionsofthechemicalsare
placedonthearmsandlegsoftestsubjectsandexposedat
intervalsincagescontaininghungryAedesaegyptimos
quitoesMaterialsthatareeffectiveasrepellentsafter
twoweeksofagingarestudiedfurtherAfewchemicals
havebeenfoundwhicharegoodrepellentsforoneyearand
manyhavebeenfoundeffectivefor100daysStockings
treatedwiththebestchemicalsarewashedandthentested
inthefieldagainstAedertaeniorhynchusandAsollicitans
Duringtheyear688chemicalsweretestedinthelaboratory
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and134inthefieldThefollowingwerefoundtobeout
standingrepellentsunderfieldconditionsandhavebeen
indicatedbytheUSFoodandDrugAdministrationas
safeforuseasclothingimpregnantsButylesterof34di
hydro22dimethyl4oxo12pyran6carboxylicacidInda
lone2butyl2ethyl13propanediolNhexylmandelate
Nbutyl1236tetrahydrophthalimideandalpha2but
oxyethoxyNcyclohexylacetamide

RESEARCHUNDERARCTICCONDITIONS

Theresearchonmosquitocontrolunderarcticconditions
isunderthegeneraldirectionoftheOrlandolaboratory
BVTravisisinchargeoftheinvestigationsinAlaskaand
WCMcDuffieheadedtheworkatChurchillCanadaThe
investigationsatChurchillwhichweremadeincoopera
tionwiththeCanadianDepartmentofAgriculturehave
nowbeenterminated

ThetestsintheChurchillareawereconductedprinci
pallyonsmallplotsintypicaltundraandmuskegcountry
tocomparetheeffectivenessofDDTTDEmethoxychlor
heptachlorandparathionbothasprehatchingandascon
ventionallarvicidetreatmentsAsaprehatchingtreatment
DDTwasthemosteffectiveadosageof025poundper
acreinoilsolutiongivingatleast90percentcontrolTDE
andheptachlorwerealmostaseffectivebutparathionwas
unsatisfactoryatadosageof005poundperacre

PrehatchingtreatmentsappliedbyaC47ariplaneto300
oneacreplotsdemonstratedthepracticabilityofaerialdis
persalofinsecticidesinthatregionThedosagenecessary
forcontroldependedlargelyuponthetypeofterrainIn
forestedareasmuskeg005poundofDDTperacregave
excellentcontrolwhereasinopenareastundraatleast
033poundperacrewasrequiredTenand20percent
solutionsgavecomparableresultsandingeneralwere
moreeffectivethana5percentsolution

WhenusedasaconventionallarvicidetreatmentDDT
andparathionsuspensionsappliedat005poundperacre
gavesatisfactorycontrolofmaturelarvaeParathionwas
slightlymoreeffectivethanDDTInoilsolutionDDTwas
slightlymoreeffectivethanTDEmethoxychlororhepta
chlorwhenappliedatdosagesof01to02poundperacre

Thestandardmosquitorepellents dimethylphthalate
IndaloneRutgers612anda622mixtureofthesemater
ials and27othermaterialsweretestedontheskinand
asclothingimpregnantsatChurchillThestandardrepel
lentsgaveprotectionfor5to5hoursontheskinSeveral
oftheothermaterialswereequaltoorslightlybetterthan
thestandardmaterialswhentestedontheskinbutnone
weresufficientlyoutstandingtowarranttheirrecommenda
tionMostoftherepellentmaterialswereeffectivefor5
to7dayswhenimpregnatedinclothing

InAlaskaatleast17speciesofAedesandCulisetawere
identifiedandmanyindividualswererearedsothatthe
immatureformscouldbeassociatedwiththematureforms

Anumberofmosquitobreedingenvironmentswerestudied
andtherelativeeffectivenessofanumberofthenewinsec

ticideswasdeterminedineachInadditionlargeplotsup
to30squaremilesweretreatedbyaircrafttocontroladults
andlarvaeTenrepellentsweretestedasskintreatments
and35asclothingimpregnantsOfparticularimportance
wasthedevelopmentbyCNHusmanofasprayboom
foraC47inwhichelectricfueltransferpumpswereused
forthepressuresystemThisequipmentgavedroplets



havingamassmediandiameterof136micronsandan
effectiveswathof800feetIhavegivenonlyaverybrief
resumeoftheinvestigationsinAlaskabecauseDrTravis
gaveyouthedetailsonMonday

LastsummerCCDeonierandImadearatherhurried

surveyofmosquitoesandotherbloodsuckinginsectsina
smallareaonQueenVictoriaIslandinthecentralArctic
ZoneUnfortunatelywereachedtheretoolateinthesea
sonAugust727tocollectalargenumberofmosquitoes
Infactwesawmosquitoesontwodaysonlyandasfaras
wecoulddeterminewecollectedonlyonespeciesUndoubt
edlyitwasAedesnigripesZenorAnearcticusDyarbut
becauselarvaeandmaleswerenotavailableaspecificdeter
minationcouldnotbemadeInanefforttoobtainlarvae
wetriedtoforceanabnormalhatchbydrainingalakeand
usingthewatertofloodadepressionthatappearedtobea
breedingplaceformosquitoesHoweverwewereunable
tofindanylarvaeinthenewlyfloodeddepressionThe
breedingareasontheislandappeartobeunlimitedfor
therewereinnumerablelargeandsmallpondsanddepres
sionsAccordingtolocalobserversmosquitoesareex
tremelyannoyingforabout3weeksinJulybuttheirnum
bersvaryyeartoyear

AFTERNOONSESSION

MrWashburnEdgarSmithManageroftheMerced
CountyMosquitoAbatementDistrictwishestomakean
announcement

NfrSmithMostofyoubynowhavebeenblindedby
flashbulbsWehavehadagoodmanyinquiriesaboutthe
possibilityofgettingcopiesofsomeofthosepicturesso
wehavearrangedtomakeupadozenorsoofthebest
picturestakenbyTommyMulhernmyselfandthephotog
rapherfromtheMercedMosquitoAbatementDistrict
Therewillbeaboutadozenofthebestpicturesthatwecan
selectandtheywillcost150Therewillbesomebodyat
theregistrationdeskoutsidetotakeorders

MrWashburnTogetrightintotheprogramIwantto
callonTommyMulherntotakeoverforthesymposiumon
NewEquipmentandRecentImprovementsinMethodsof

DrainageandApplicationofInsecticidesbyGroundEquip
ment

MrMulhernIwouldliketohavealltheparticipantsin
thissymposiumcomeforwardiftheywillandtakeplaces
uphereMrJLyellClarkeHaroldFGrayArveDahl
TedRaleyandMrStallmanInattemptingtopresentthis
subjecttherewasagreatdealofinformationwhichmight
havebeenbroughtinWehaveattemptedtoeliminatea
gooddealwhichhasalreadybeenpublicizedHowever
thereneverwasatimewhengoodequipmenthasbeenso
muchneededinmosquitocontrolasatpresentLabor
costshavereachedanalltimehighpeakandinagreat
manyareasarapidturnoverinlaborpreventstheestablish
mentoflargewelltrainedcrewsEvenintheregions
wherelaborcanbehadmendonottakekindlytodoing
workbyhandwhichmightbedonemoreeasilyandeffici
entlybymachineWeareinamachineageandmusttry
tokeepupwithmoderndevelopmentsContractorstoday
arespendingmorefortheirequipmentandthemanufac
turingconcernsaresparingnopainstoincreasethepro
ductivecapacityofequipmentThedevelopmentofpneu
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rnaticandhydrauliccontrolsbettercabsquieterandmore
powerfulenginesanddriveshasdonealottotakethe
drudgeryoutofmachineoperationandtoaddtothecom
fortoftheoperatorsThisconsiderationfortheworkmen
haspaidoffverywellindeedparticularlywiththelarger
machinesinconsistentlyhigherproductionMosquito
workershavebeengivingmuchattentiontomoreandbet
terchemicalcontrolbettersprayingequipmentandmeth
odsandbetterairplanetreatmentsbutnotverymuch
attentionhasbeendevotedtoconstructionequipmentor
improvementsthereinAnycriticalsurveyoftheequipment
nowinuserevealsthatthereisagreatpreponderanceof
misfitmachinerybeingutilizedinmosquitoworkThisis
notintendedascriticismoftheusersofsuchunits onthe

contraryitmaybeconstruedasacomplimenttothemfor
improvingtheefficiencyoftheiroperationsbyadapting
totheirpurposestheavailableequipmenteventhoughit
admittedlydoesnotadequatelyfitthejobtobedone

MANUFACTURERSATTITUDE

Untilrecentlymostofthemachinebuilderswoulinot
considerbuildingspecialunitsnorwouldtheydominkt4
modifytheirregularmachinestosuitourpeculiarneeds
Itisnowevidentthatachangehastakenplaceandweare
enteringaperiodwhentheymustagainsearchforbus
inessandmaybeexpectedtoworkwithusindeveloping
usefulequipment

Wehavehadtotakelibertieswiththeprogramasoxig
inalyprintedbuthopethissectionaspresentedwillbe
useful

NowwehaveCommissionerMMStallmanmemberof
theEssexCountyNJMosquitoExterminationCom
missionpresentingthepaperspreparedbyMrVernon
ConantandDrHenryDengler

THEUSEOFTIDEGATESFORLARVAECONTROL

ONTHESALTMARSHES

ByVERNONCONANT

SuperintendentBergenCountyNJMosquito
ExterminationCommission

ThesaltmarshesofBergenCountyarecomprisedoflow
levelflatsadjacenttolargestreamsandsubjecttodaily
tidalinundationsThesoilmaterialismadeupofdark
brownorblacksaltloamcontainingdifferentamountsdr
decayingvegetablematterrunningfromtwotoeighteen
feetindepthThisisunderlainbydarkgrayorbluish
clayInmostofourmarshthepresenceofstumpsand
rootsbeneaththesurfacemakesthecuttingofafinished
ditchexceedinglydifficult

Thereareeightthousandacresoftidalmarshinour
countyallinthemetropolitandistrictsomeofwhichare
utilizedforbuildingandfactorysitesInsuchareasdikes
andtidegateshavebeenconstructedbythisCommission
topreventthetidalinundationIfreclaimedbythismethod
alltheareawouldhaverealagriculturalpossibilitiesbut
thisreclamationisveryexpensiveForthepurposesof
mosquitocontrolitisnotnecessarytomaintainthewater
tableconstantlybelowthesaltmarshsurfacebutitis
importantthatthewaterdrainofffastenoughtoprevent
thedevelopmentofmosquitolarvae



Inplanningsaltmarshdrainagebydikesandtidegates
therearethreepointsthatmustbedeterminedThesecon
stitutethecrosssectionnecessarytocarryoffthewater
thelocationofthetidegatesandtheelevationoftheflow
linetotheoutletboxes

Indesigningourtidegateswefeelitisnecessarytopro
videonesquarefootoforificeforeveryfortyacrestobe
drainedincludingtheuplandacreagedrainingintothe
dikedareaAtthisratioafterheavyrainsthewaterwill
riseabovemeantideintheenclosedareaThereare
sectionsofmarshthathavebeendikedanddrainedfora
goodmanyyearsbeforethisCommissionfirstinstalled
gatesbackin1918sothattheelevationisthreefeetlower
thannormalmakingtheenclosedmarshpracticallyatmean
sealevel

Originallyallourtidegateswereconstructedinthe
creekchanelaftertakingsoundingstomakesurethatallof
theboxeswouldbeonanevenlayerofclayItwasthen
impossibletoworkathightidesInthelastfewyearswe
finditismorepracticaltotakeboringsalongthecreek
bankandfindalocationwherethedaystrataarenearthe
surfaceofthemeadowThehardclayisoneofthebest
materialsforholdingsheetpilinganditisalsopossiblein
thisclaytoexcavateapitinwhichtoconstructanewgate

Thewateronadikedareacandropnolowerthanthe
flowlinesorflooroftheoutletboxesandwhenplaced
belowlowtidetheydelivermorewaterforagivenorifice
Thegatesonoursaltmarshareplacedfromtwelveto
eighteeninchesbelowlocalmeanlowtideThisgivesus
theadvantageofextremelowtidewhichoccursaboutonce
amonth

InNovember1948anewtidegatewasconstructedat
CreekintheLyndhurstMeadowtoreplaceone

thathadbeeninoperationagoodmanyyearsAfterselect
ingalocationtheexcavationwasdugwithourBucyrus
Erie38YardExcavatorLinesofthreebyeightinch
creosotedsheetingwerethendriventorefusalwhichinthis
instancewasapproximatelysixfeetbelowtheoutletfloor
ABarcoportablegasolinehammerwasusedtodriveall
sheetingOntopofthiswereboltedstringersonwhichten
footsectionsofthreefootArmcoasbestosbondedpipe
wereplacedTworowsofsheetingweresetforeachsection
ofpipeAllholesweredrilledwithanelectricdrillwith
powerfurnishedbyaportablegasolinedrivengenerator
Inthefrontandrearasecondlineofsheetingwascarried
totheelevationofhighwaterTworowsofsixfootseep
ringsmadeofasbestosbondedmaterialweresetinplace
aroundthepipeswhichwillpreventburrowinganimals
fromdiggingnearthepipesandfurnishaplaceforcross
currentstounderminetheabovefillTheclaywasthen
carefullytampedinandthetopofthefrontbulkheadwas
connectedtotherearbytierods

Ontheriversideofthefrontbulkheadanapronwas
constructedsixfeetwidejustbeneaththebottomstringer
Thiswillpreventexcesswashingoftheclayattheoutlets
ofthegatesWingwallswerealsomadetopreventthe
washingofthesidesofthechannel

AftertheCalcoautomaticdrainagegatesweresetin
placeattheoutletsanewchannelwasdugbothinthe
frontandrearconnectingthenewtidegateswiththe
existingchannel

Anobjectiontothismethodofmeadowdrainageisthat
themeadowwillshrinkuntilitissolowthatitcannotbe
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drainedwithoutpumpingThiscanpartiallybeovercome
byleavingthegatesopenduringthewintermonths

TheBergenCountyMosquitoExterminationCommis
sionhasfoundthedikingandtidegatingofsaltmarshareas
tobeverybeneficialincertainsectionsforthecontrolof
larvaedependinguponthelocationandthenaturaldrain
ageconditions

PUMPAHIGHCAPACITYLOWLIFT

ByHENRYPDENGLER

PresidentUnionCountyNJMosquitoExtermination
Commission

IntheeasternpartofUnionCountythereisa2500acre
dikedsaltmarshintheCityofElizabeththathasbeenunder

moquitocontroloperationsoftheUnionCountyMos
quitoExterminationCommissionsince1912Priortothat
theBoardofHealthofElizabethinstalledratherextensive
ditchingsystemsandperformedsomeoilingbeginningin
1902

Thismarshisborderedonthewestbyuplandonthe
easterlysidebyNewarkBayandonthenorthbyBound
Creekforabouttwothirdsofthedistancefromthebayto
theuplandandsaltmarshoftheCityofNewarkinEssex
CountyfortherestofthedistancefromBoundCreekto
uplandNewarkBayistheoutletofthePassaicandHack
ensackRiversfromwhichtheflowissufficienttokeepthe
salinityrelativelylowwhencomparedtooceanwater

ThetracksoftheJerseyCentralRailroadfromNewark
toElizabethportdividethismarshsothatabout1500acres
arebetweenthetracksandthebayandabout1000acresare

thetracksandtheuplandTheonlyQutletsfor
drainageofthe1000acresareGreatDitchonthesouth
extremityandBoundCreekonthenorthextremityofthe
marshTheseoutletsaretwomilesapartTheentirearea
islevel

Intheearlydaysofmosquitocontrolthismarshwasa
typicalsaltmarshgrowingsalthayandunderproper
conditionsofrainfallandtidesitwasanabundantproducer
ofAedessollicitansandAedescantatormosquitoesThe
pastproceedingshaverecordedoldtimerstoriesoftheef
fectsofthesemosquitocropsonbusinessindustryandliv
inginElizabethandneighboringcommunities

TheditchingandoilingbytheBoardofHealthandlater
theMosquitoCommissionhelpedtocurtailthemosquitoes
considerablyexceptundercertainweatherandtidecircum
stancesTheoutletsofNewarkBayaretheArthurKill
leadingsouthtoRaritanBayandtheKillVanKullleading
easttoNewYorkBayTheseKillsorstraitsarelongand
narrowAprolongedeasterlyorsoutherlywindcanand
didholdwaterinNewarkBayatlowtideIftherivers
feedingNewarkBaywereathighflowthesaltmarshes
alongthebaywerefloodedforseveraldays

In1914theMosquitoCommissionbegantoinstalldikes
andtidegatesalongGreatDitchNewarkBayshoresand
BoundCreektohandletheseconditionsofadversewinds
andtidesThissystemeffectivelycontrolledthemosquitoes
althoughitincreasedthecostofcontrolbecauseofhigher
maintenanceOilingofditchescontinuedtobeneededto
killoffditchbreedingAslongastheinstallationswere
maintainedandweeklyinspectionforbreedingwithany



necessaryoilingwascarriedonduringthemosquitobreed
ingseasonnobroodsemerged

Changesinthenatureandappearanceofthemarsh
slowlydevelopedShuttingoutofthetidalwaterspermitted
therainstoleachoutthesaltcontentofthemarshlandand
vegetationovertheyearsExtensivebuildingofhomes
factoriesandbusinessplacesinNewarkandElizabeth
increasedthesewageoftheareaandthesewageisuntreated
Lackofsaltandpresenceofsewagecontaminationgradu
allychangedthevegetationfromlowgrowingsalthayto
thedensetallergrowingfoxtailreedTheproperoperation
ofthetidegatesreducedthewaterlevelinthemarshtoa
level1218inchesbelowthesurface

Asthetopofthemarshdriedoutfromthelowered
waterlevelitgraduallyshranktolowerandlowerlevels
Thefoxtailreedsburnedoffannuallyduringwintermonths
afterthefrostshadkilledthetopsproducingsuchhot
firesthatthemarshsurfacefrequentlysmolderedand
burnedinsmallpatchesGraduallythemarshsurfacebe
hindthedikesisabout18inchesbelowtheoriginalmarsh
levelasdeterminedbythesurfaceoutsidethedikesIn
theburnedareasthesurfaceis615inchesbelowthenearby
marshsurface

Inrecentyearsprolongedrainswouldfloodtheseshrunk
enmarshesforseveraldaysDuetothedensevegetationof
thefoxtailreedslarvicidingoperationswereseriously
handicappedorimpossiblePathsalongtheditchedgesare
crushedwithtractorshavingwidecaterpillartreadsbut
whenthemarshbetweentheditcheswasfloodedtherewas

littlethatcouldbedoneaboutiteffectively
Pumpshadbeenunderconsiderationforsometimebut

toinstallpumpsthatcouldhandlerainfallonover1000
acreswastooexpensiveforourbudgetwhentheusualtype
ofpumpwasestimatedAtlastyearsAnnualMeetingMr
JosephHPalmerdescribedapumpwhichseemedtofit
theneedsofthisjobItwastheLawrencePropellerPump
whichhadahighcapacityatlowliftsandcouldbeeconom
icallyinstalledFundswererequestedinthe1947budget
andgrantedbytheBoardofFreeholderstomakethein
stallation

TheLawrencePropellerPumpisextremelysimplecon
sistingofacasingapropellerandanuptakeordischarge
coneThedesignaffordslargedearancesandunobstructed
passagewayssothatwatercarryingtrashandsolidmatter
canbehandledwithoutcloggingwhichisimportantinour
workTherearetwosizesofthesepumpsandtheircapac
ityisdeterminedbythetotalliftrequiredandthebrake
horsepowerandspeedofthemotororenginePumpNo1
willpump4000gpmagainsta3footheadusinga47
hpmotorat520rpmor10000gpinagainst14ft
headusinga44hpmotorat1250rpmPumpNo2
willpump8000gpmagainsta3ftheadwithan8hp
motorat480rpmor16000gpmagainsta14fthead
witha67hpmotorat970rpmAllkindsofvariations
ofcapacityheadmotorhorsepowerandspeedarepossible
withintheabovelimitsOfgreatestimportancetoproper
operationforthesepumpsistheprovisionforadequateflow
ofwatertothepumpThefeedditchmustbelargeenough
togetplentyofwatertothepumpwhileitoperates

Sincethemaximumrainfallexpectedonthe1000acres
is6inchesatotalof163000000gallonsofwaterwould
needremovingbeforemosquitoescouldemergeThese
pumpscanoperatecontinuouslyso24hoursperdayopera
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tionispossibleforemergenciesOneoftheNo2pumps
wasinstalledandpoweredbya33hpFordV8Marine
engineWiththe8footheadthatwepumpagainstand
normaloperatingspeedof1000rpmthepumpshould
deliverapproximately17000gpmasnearasitcanbe
checkedThiscapacitywillremovetheabove6inchrain
fallwhichisarareoccurrencein7dayswith24hour
operation

During1947thepumpwasoperatedonlyduringthe
normal8hourworkingdayandthewaterlevelofthemarsh
wasconstantlywellbelowthemarshsurfaceLarviciding
requirementsonthismarshwerethelowestforaperiodof
manyyearsThisinstallationcost162700formachinery
132340formaterialsand155935forlabortobuildit
Theseexpendituresdonotincludethedredgingof a

drainagechanneltothestationof1090feetinlengthIn
theannualreportoftheUnionCountyMosquitoExtermina
tionCommissionyouwillfindsomepicturesofthepump
ingstation

Someproblemsofoperationwereencounteredwiththe
powerplantselectedafterthestationwasreadytooperate
Theavailablewatersupplyforenginecoolingwasdirty
sewagepollutedandcorrosiveThesmallwaterlinesonthe
FordV8Marineenginehadtobereplacedwithlarger
linestopreventcloggingOverheatingofthepowerplant
wastheprincipalproblemwhichwethinkcouldbecor
rectedreadilybyusingaheavierengineWhereverpos
sibleitwouldbepreferabletouseanelectricmotorThere
wasnoproblemwiththepumpwhichperformsverywell
asmanyherewhohaveseenitcantestify

Oursatisfactoryresultswiththisinstallationindicate
thatthispumpisveryusefulequipmentinmosquitowork
wherelargequantitiesofwatermustbeliftedalowele
vationataminimumofcapitalandoperatingcosts

MrRusselGiesIthinkweshouldemphasizethefact
thatthesurfaceelevationofthedikedsaltmarshesreferred
tointheforegoingpapersisnotthesameasforthesalt
marsheswhichareopentothetidesTheelevationofthe
opencoastalmarshesisnormallyslightlyabovelocalmean
hightidebutwhenenclosedbydikeswhichshutoutthe
seathemarshesshrinkveryrapidlydepressingthesurface
elevationsometimestoapproxicatelytheleveloflowtide
Thenpumpsmustbeusedtoeliminatethewaterinwhich
mosquitoesbreed

MrMulhernBothBergenandUnionCountiescarryon
intensiveprogramstopreventgreatsaltmarshbroodsfrom
emergingonthesesalsmarshareasandweknowfromour
trappingstudiesandfrompersonalobservationthatthere
hasnotbeenasinglegreatsaltmarshmosquitohatch
escapedfromthesemarshesinthepasttwentyyears

Itappearsthattransportationinmosquitoworkisstill
oneofthegreatestproblemsinvolvingmachineryandone
oftheratherpoorlysolvedonesWerequiretransportation
ofmenofmaterialsandofequipmentonadailybasis
Aconsiderableportionofourbudgetsisexpendedforthis
itemNobranchoftransportationistoowellprovidedfor
MrRolandEDorerStateDirectorofMalariaContolin
Virginiahashadinadditiontohiswideexperiencein
malariacontrolagoodgroundingofexperienceonthesalt
marshesbothinNewJerseyandVirginiaWehavepre
vaileduponhimtosendinthisshortpaper



TRANSPORTATIONONTHESALTMARSH

ByROLANDEDORER

StateDirectorofMalariaControlNorfolkVa

Theneedfortransportationoverthesaltmarshformos
quitocontrolworkmightbeforthreereasons 1for
inspection2totransportequipmentforlarvacidingop
erationsand3fortransportingditchdiggingandlean
ingequipment

Theneedforinspectionisnottoogreatbecauseinsrhall
areasthegroundcanbetraversedonfootandinlarger
areasinspectioncanbemadebyairplanewithsupplemen
tarygroundspotinspection

Theneedforequipmenttotransportheavylarviciding
machineryoverthesaltmarshhaslargelydisappearedIn
theolddayswhenoilwasusedasalarvicideitwasneces
sarytransportlargeamountsofheavyandbulkmaterial
NowwiththedevelopmentofDDTemulsionsandother
larvicidesitispossibletotreatlargeareaswithamuch
lessamountofmaterialandlightersprayrigsInthesmall
erareasitisstillmosteconomicaltolarvicidebyhandIn
manycasesinlargeextensiveareasanairplaneisthemost
economicalInbetweenthesetwoextremesthereareareas
whereitisnecessarytotreatbymobileequipment

Inditchdiggingandcleaningequipmenttheneedshave
remainedaboutthesameThistypeofequipmentisra
therheavyanditishardtoconceivehowtheweightof
suchequipmentcanbemateriallyreduced

Ofcoursetheonlyprincipleinvolvedinselectingor
designingequipmenttotraveloverthesaltmarshesisto
reducethebearingpressurelowenoughsotheweightof
theequipmentwillnotcausethetreadsorwheelstobreak
throughtheblanketingsod Withlightermachinesthe
needforlessbearingareaisevident Certainlybearing
pressureshouldnotbeoverfourtofivepoundspersquare
inchHeweverthismightvaryaccordingtothestability
ofthemarshtobetraversed

Lightcaterpillartypetractorshavebeenfoundtobe
usefulandthearmyweaselsalsohavebeenusedBearing
pressurecanbereducedbyattachingwoodencleatstothe
cats

Whatevertheequipmentanimportantpointtoremem
beristhatthemarshsurfaceshouldnotbemateriallycom
pressedortornup Wheneverthishappensanother
potentialmosquitobreedingplaceiscreated

MrMulhernMrJLyellClarkeisheretopresent
TransportationontheUpland

MrClarkepresentedhereaveryfineillustratedlecture
ontheuseofvariousallwheeldrivevehiclesforoffthe

roaduseinuplandareas

MrMulhernArethereanycommentsonthetrans
portationquestion

MemberIhavebeenwonderingwhatmeansarepro
videdforgettingequipmentaboutonagriculturallandto
applyfogmistetc

MrSperbeckWehavebeenusingwhatweterma
12tonor34tonpickupandjeepsSometimeswedomake
rutsbutduringthepasttwoseasonswehaveusedpre
irrigationsprayingextensivelythusreducingthedanger
ofcuttinguptheland
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MrMulhernIfthereisnomorediscussionofthistopic
wewillaskMrGraytopresentthedataonequipmentfor
applyingresidualspraysindoorsbyMrWALegwin
AssistantStateDirectorofCDCActivitiesfortheStateof
Georgia

MrGraythenpresentedaseriesofslidesshowingvarious
typesofsprayingequipmentparticularlyaconstantpressure
twotankknapsacktyperecentlydevelopedbythePublic
HealthServiceAsthishasbeendescribedintheCDC
bulletinsitisnotreproducedhere

MrMulhernThereappearstobenodiscussionofthe
materialpresentedbyMrGray

Itgivesmegenuinepleasuretopresenttoyouyourown
TedRaleyMrRaleywillpresentdataonthesubject
GroundPowerSprayEquipment

MrRaleyTomIamgladthisisapleasureforyouIn
surveyingthisproblemIfounditwasntaparticularpleas
ureformetotrytoresolvethecontroversialideasastothe
besttypeofsprayerstouseSurfaceindicationsarethat
presentdaymosquitocontrolpracticesareguidedmoreby
individualopinionsthanbyanyconcertedefforttoutilize
themostsuitabletoolsavailableThisishoweverquite
understandabletothoseofuswhohavehadtheprivilege
ofparticipatingintheevolutionofmosquitocontrolfrom
theadventofDDTtothepresenttimeApplicationmeth
odsandtechniquesarenowbeginningtoemergethatappear
tobemakingthemostefficientuseofthenewhighlytoxic
chemicalsBecauseoftheshorttimeavailablehereno
effortwillbemadetopresentphysicaldescriptionsofthe
manymachinesonthemarketbutIwillsummarizemy
ownexperiencesinusingseveralofthetypesavailable

MrRaleythendiscussedatlengththeequipmentfor
applyinginsecticidesasmistsspraysandfogsHealso
presentedsuggestedformsforrecordinginuniformfashion
theresultsoftestsofsprayapplicationsandurgedthat
somesuchformsbeadoptedgenerallyasstandardssothat
theremaybeuniformityinrecordingandmeasuringthe
resultsofsuchtestsSincethemeetingstandardizedforms
basedonthoseofMrRaleyhavebeenissuedbytheCali
forniaBureauofVectorControlasappendedhereto

STATEOFCALIFORNIA

DEPARTMENTOFPUBLICHEALTH

WiltonLHalversonMDDirectorofPublicHealth

BUREAUOFVECTORCONTROL

FarmCreditBuilding

2180MilviaStreetBerkeley4Calif
ToWHOMITMAYCONCERN

TheattachedformGroundPowerSprayEquipment
Studies InspectorsReporthasbeendevisedasastand
ardizedreportformtobeusedifdesiredforexperimental
studiesconnectedwithmosquitocontrolactivitieswhere
groundpowersprayequipmentisusedforeitheradulti
cidingorlarvicidingpurposesThesepiecesofpower
sprayequipmentwillindudeanygroundequipmentutilized
inproducinginsecticidalspraysmistsorfogs

Itisfeltthatmostoftheitemslistedareselfexplanatory
Acodeforlarvalmosquitosourceshasbeenadoptedby



mosquitocontrolworkersinCaliforniaanditisfeltthatit
wouldbeapplicableinanysectionofthecountryThiscode
islistedonthereverseofpage1Onpage2thereisspace
foradescriptionofthevegetationencounteredinastudy
areaOnthereverseofpage2isadescriptionofhowthe
heightanddensityofvegetationisdeterminedinaccordance
withstandardmeasurementsThisofcourseispurelyan
arbitrarydelineationoftheproblemofdeterminationof
vegetativeheightanddensityhoweversomesucharbitrary
standardsmustbeadoptedinordertoobtainstandardized
proceduresbyallmosquitocontrolworkersAsamplefield
inspectionrecordisindudedinordertobetterillustrate
themethodoffillingoutthissectionofthereportA
notationismadetotheeffectthatstandardadultandlarval

cagesshouldbeusedforalltesting
ThestandardadulttestcageasusedhereinCalifornia

consistsofaonetooneandahalfinchwidestripof
galvanizedscreeningbrazedontoaflangeonbothsides
Aholeiscutintothecircularmetalstripsothatadult
mosquitoesmaybeintroducedintothetestcagewithan
aspiratorAfterthemosquitoesareintroducedtheholeis
coveredwithscotchtapeThesecagesarethensupported
verticallyattheteststationswithbicydetrouserslegguards
weldedontoV4inchdiametersteelrodsabout15inches
totwofeetlongThelarvaltestcontainersasusedherein
Californiaaresimplypaperpieplatesplacedatthetest
stationsAminimumoftenspecimensofeitheradultor
thelarvalstageshouldbeusedateachteststationalthough
25ofeacharepreferableControlsofbothadultsandlarvae
arehandledinexactlythesamefashionandequipmentas
thosespecimensusedfortestpurposeswiththeexception
thatthesecontrolsareplacedundersimilarfieldconditions
butnotinsuchawaythattheyareexposedtotheinsecti
cides

Aftereachtestruntheadultcagesarecarefullywashed
withanorganicsolventsuchasxyleneandthenwitha
syntheticdetergentsuchasDrefttoremovealltracesof
insecticideswhichmightadheretothecagesurfacesThe
controlcagesarealsosubjectedtothesamewashingand
noattemptismadetosegregatethesecontrolcagessothat
shouldthewashingnotremovealltheinsecticidethecon
trolmosquitoesyoudbesubjectedtothesamehazardsas
thoseusedinthetestexceptfortheinsecticideapplied
duringthetestitself

BUREAUOFVECTORCONTROL
ArveHDahlChief

RobertWJonesIII
VectorControlSpecialist

TheformGroundPowerSprayEquipmentStudies
InspectorsReportwillbefoundasanappendixbe
ginningonpage94

MrMulhernThankyouverymuchTedRaleyThat
wasfineIthinkTedhastouchedonapointwhichis
extremelyimportanttoallofusinmosquitoworkHe
startswithasuggestedformforrecordingfogandspray
applicationtestsItseemstomethatwhatweneedin
mosquitoworkasgreatlyasweneedanythingisasystem
ofstandardsforallpurposesandactivitiesPerhapsitwill
somedaybepossibletogetaNationalStandardsCommittee
ofmosquitomenwhocansetuprecommendedstandards
thatwemayalladoptandtrytoworkbyThisapproach
isverymuchworthwhilefortheseveralassociationsto
consider
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ProfessorJohnMHendersonofColumbiaUniversity
hasagreatmanyfriendshereontheWestCoastandhe
sendshissincereregretsthatitwasnotpossibleforhimto
layasidehisdutiesatColumbiatocomeoutinpersonHe
hassentapaperandMrArveDahlwillnowpresenta
summaryofit

MINORRESIDUALDRAINAGE

ByJOHNMHENDERSONCE

ProfessorofSanitaryScienceSchoolofPublicHealth
ColumbiaUniversity

Introduction

Recentdevelopmentsinlarvicidalandimagocidalprac
ticesarisingfromthediscoveryofDDTandotherinsecti
cidesofhighpotencyandattimeslastingresidualeffect
havetendedtocurtailtheroleofdrainageinmosquito
controlSomeenthusiastsevenfeelthatDDTandabrush
orevenawispofstrawinthehandsofeachhouseholder
willspellthedoomofmosquitoesandthewholerealrnof
houseinvadingpestsThisiscomparabletoanattitudethat
theatombombhaseliminatedtheneedforallotherdestruc
tiveagentsinhumanwarfare

Amorerationalattitudeisthatthenewerinsecticides
provideweaponsofgreatvalueinourarmamentariumThe
extenttowhichtheyshoulddisplaceothermethodsofcon
trolisrelatedtomanyvariablesProbablytheirmostfertile
fieldsareinthecontrolofruralmalariaandAedesaegypti
fortemporaryoremergentsituationsandincompetition
withpetroleumlarvicidesTheirleastfertileopportunities
areinurbanareasandagainstmosquitoeswhichdonot
enterhousesJustasDDThasalreadybeenfoundan
inadequatesubstituteforsanitationinhouseflycontrolso
isthereacontinuingneedforwatereliminationasthe
simplestmosteconomicalandmostdependablemethodof
mosquitocontrolinselectedsituationsalthoughitmust
berealizedthatdrainageoccupiesamorerestrictedfield
thanheretoforeThereisnolongerjustificationforemploy
ing30000menonmalariacontroldrainageinasinglestate
asinGeorgiain1933

Myexperienceinmosquitocontroldrainagehasbeen
primarilywithspeciessanitationprogramsofmalariacon
trolThebulkofitwasinGeorgiafrom1930to1940on
thecontrolofAnophelesquadrimaculatusandinPuerto
RicoandelsewhereintheCaribbeanfrom1940id1944
againstAnophelesalbimanusandAnophelesaquasalis
Thiswassupplementedbysupervisionofthelimiteddrain
ageprogramofMalariaControlinWarAreasUSPublic
HealthServiceintheUnitedStatesfrom1944to1946
andbygeneralknowledgeofmalariacontrolactivitiesin
thiscountrysince1930

Thedesignandpracticeofmosqitocontroldrainageare
affectedimportantlybylocalfactorsparticularlysoiltypes
topographyclimatefinancialresourcesavailabilityof
constructionmaterialsandequipmentwagescalesandtype
oflaborsupplyaswellasbythebionomicsofthemosquito
speciesbeingcontrolledWhiletheseexperiencesfailto
provideadequateinsightintoconditionspeculiartoCalifor
niaandtothespeciesunderabatementherecertainprin
ciplesandpracticesarenotonlycommontoallmosquito
controldrainagebutinfactaredistinctiveofthistypeof
waterremovalSomeofthesewillbedisussed



Mostdrainageformosquitocontrolcomesunderthe
headingofminordrainagewhereasdrainageofconcern
totheconstructingcivilengineerismainlymajordrainage
Thisispartlybecausemosquitocontrolneedsrequireonly
thatfloodedandimpoundedareasbedewateredwithinthe
breedingcycleamatterofdaysinallcasesratherthan
totallyavoidedorconfinedtominutesintimeaswith
stormwaterdrainageItisalsoduetotheconsuminginter
estofmosquitocontrolworkersinpoolsandpuddleswhich
arebeneaththenoticeoftheconstructionindustry

Mosquitocontroldrainageofcourseisnotsolelycon
finedtoeitherminororresidualdrainageAttimeslarge
crosssectionsmayberequiredduetolackofslopelength
ofdrainagewayorlargewatervolumesSomedrainagefor
mosquitocontrolisalsomultipurposeincharacterMore
overthefloodingoflowlandsinstreamvalleysoccasion
allymustbeavoidedintheinterestsofmosquitocontrol
althoughsuchneedisgreatlyreducedbythepossiblealter
nativesofdikingfillingandthereturnofoverflowwaters
tothemainchannelthroughdevelopmentofminorresidual
drainageinthefloodplainTheseexamplesofmajordrain
agetendtobeexceptionstothegeneralrule

Sincemosquitocontroldrainagegenerallyseeksonlyto
removewaterfromthegroundsurfaceitalsousuallydiffers
inprincipleandpracticefrommostagriculturaldrainage
whichhastheobjectiveofloweringthegroundwatertable
althoughsomesituationsconcernedwithmosquitobreeding
inseepageareasconstituteimportantexceptions

DesignConsiderations
TimepermitsonlyparticalcoverageofthistopicPrin

cipalconsiderationsareperhapsthosepertainingtograde
ofditchbottomslopeofditchbanksandavoidanceof
erosionandsiltationwithintheditchcrosssection

GradeForminordrainageditcheswithbottomwidths
of12to30 anidealgradientgenerallyisabout3to
4inclaysandclayandmostloamsDuetothesmaller
hydraulicradiiofsuchditchesundermostflowconditions
andaroughersurfacethiswillnotproduceashighaveloc
ityofflowasinsewerpipesatsimilargradeandwillnotbe
selfcleansingfromastandpointofseweragepracticeIt
doeshoweverpreventdepositionofclayandotherfine
solidsandminimizesthepossibilityofquiescentpoolsat
lowflowandseriouserosionduringhighflow

Thecontrollingeffectoftopographygenerallyprevents
theselectionofanidealgradeandforthisreasonthe
toleratedrangeinsuchsoilsisfromabout05 toabout

75Theupperlimitisdeterminedbyerosionfactors
Itmaybeincreasedslightlyunderexceptionallyfavorable
soilandwetweatherflowconditionsincombinationand
shouldbeadjusteddownwardsubstantiallyunderreverse
circumstancesTheceilinggradeof75 forsocalled

typicalsmallditchesmaybeinreasedfurthertoalimit
ofabout3byincreasinglyelaborateerosionprotective
devicesincludingditchchecksDitchchecksvariously
maybemadeofbrushgrasssodfieldstonemasonryor
concreteThebettertypesareofmasonryorconcretepre
castormonolithicandequippedwithtailwaterapronsand
curtainwallstopreventscourThefreefallusuallyranges
from6toafootInaditchwitha1gradeone6
ditchcheckper100ftstationwillreducetheeffective
gradeto5

Thesheermovementofanywateratallinaditchatthe
minimumgradeof05 dependsonwhetheraquaticvege
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tationispresentintheditchsinceevenamoderatedensity
ofvegetationwillneutralizethisrateoffallinashallow
ditchSomeditchesinfavoredsituationsmayfunction
successfullyataditchbottomgradeofzerobutthisisonly
becauseofafluctuatingheadofwaterattheoutletwithin
theditchsystemorbothandreflectsthefactthatthemove
mentofwaterinopenchannelsisdeterminedbythe
waterprofilenotthatoftheditchbottom

DitchBankSlopeDuringthe18thand19thcenturies
atremendousmileageofditcheswasduginGeorgiafor
agriculturalbenefitbyslavesandlaterbyrovingbandsof
immigrantIrishcontractlaborInlandfromthecoastmany
oftheseditchespassedthroughclayridgesdrainingele
vatedpermanentlandlockedpondswhichincidentally
werequadrimaculatusbreedingplacesTheditchesrangedin
depthfrom4to14feetwere2to2feetinwidthandhad
straightbanksWherenotmaintainedallofthesehadfilled
inpartiallybythe1930sbutsurprisinglysomeditches50
to80yearsoldwerestillfunctioningasoverflowoutlets
andhalftothreefourthsoftheoriginaldepthstillexisted

Thestraightsideddeepditchespossessmanyapparent
disadvantagesfromastandpointofaccessibilityformain
tenanceviolatesacceptedengineeringpracticeandisim
practicalinyieldingsoilsTheaboveillustrationiscited
howevertoemphasizetwoprinciplesThefirstisthat
ditchbankslopesshouldbeselectedonthebasesofsoil
inspectionandengineeringjudgmentonthejobnotby
adheringtoanarbitrarystandardThesecondisthatvege
tationdestroysaswellasstabilizesditchbanksThelong
termenemiesofdeepditchesinclaysubsoilsaretheshrub
andthetreewhichtakerootintheditchbanksandex
posuretosunandrainwhichalternatelywetanddrythe
clayerodethebanksandagetheearthonexposedsurfaces
intotopsoilThewallsoftheaforementionedstraight
sidedditchesweredeeplyshadedfreefromvegetationpro
tectedfromraindampandfirmTheyremainedinperfect
conditionuntiltherootsystemsofborderinghedgerows
finallyerodedtheupperbanksMoreoverthedeepshade
preventedbreedingintheditchesofquadrimaculatusand
manyothermosquitospeciesThereisconsequentlysome
justificationforstraightsidesondeepditchesinhardclay
aswellasonthemarshlandditchwhichexistssoex
tensivelyinNewJersey

Mostditchesofsignificantdepthhoweverrequiresloped
banksTypicalslopesarehardclay121orsteepersofter
claysloamsandfirmsandclay11sandysandclay1
andsand21orflatterTheseslopesaresteeperthanthose
usedinhighwaydrainagepracticebutservesatisfactorily
eventhoughnotideal

Relatedtothesubjectofditchbankslopesistreatment
ofthespoilAbermofatleast11feetshouldbeprovided
oneachsideoftheditchbankincreasingwithheightof
spoilbankThespoilmaybeusedforfillspreadorpiled
andprovidedwithbreakstoadmitsurfacedrainageintothe
ditchatappropriatepointsSuchbreaksalsoshouldbe
madethroughspreadspoilandthespoilshouldbeplaced
onlyonthelowsideoftheditchwheresurfacedrainageis
apttocarryitintotheditchOntheotherhandcon
tinuousspoilbanksmaybeusedadvantageouslyinsome
casesto1preventbankerosionindeepcutsbyguiding
surfacedrainagetoprotectedorlowerpointsofentryand
2temporarilyimpoundsiltladenwaterforsedimenta
tion



ProtectionoftheDitchCrossSection
Thistypeincludesthepreventionorcorrectionofero

sionandsiltationFundamentallysiltationiscopedwithby
designingselfcleansinggradesatleastwithrespecttoclay
andbythepresedimentationofsiltladenwatersSelection
ofsuchgradeshasbeendiscussedanditmustalsobe
keptinmindthattheflushingeffectofstormwaterflows
keepsdeanmanyditcheswhicharenotselfcleansingdur
ingdryweatherAsregardsthepresedimentationofsilt
ladenwatersthismeasureinmosquitocontroldrainageis
accomplishedprincipallybyintelligentsupervisionatthe
jobsiteastypifiedbythefollowingillustrationInsouthern
statesalargepartofmalariacontroldrainagehasinvolved
ditchconstructioninnaturaldrainagewaystodrainup
streampondsorswampsinthedrainagewaysthemselves
Farmroadandruralhighwaycrossingsarefrequentlyen
counteredThegreatenemyofsuchdrainageconstruction
istheroadsideditchwhichdischargesintothedrainageway
Byvirtueoftopographicrelieftheslopesoftheseunlined
roadsideditchesincreasesharplyinthevicinityofthedrain
agewayandtheirstormwaterflowsmaybeheavilyladen
withsandandsiltItisessentialthatthesedischargesbe
temporarilyimpoundedinthelowlandofthedrainage
waywiththesupernatantenteringtheoutletditchThis
maybeaccomplishedbyadmittingtheoverflowintothe
outletditchseveralhundredfeetaboveorbelowtheroad

crossingwithconsequentspreadingandtricklingthrough
theswamplandThisismoreeasilyachievedonthedown
streamsideoftheroadcrossingthanontheupstreamside
andrequirescarefulplanningtoavoidcreatingimpound
mentswhichholdwatertoolongThemorefundamental
solutiohofcourseistocontrolerosionintheroadside
ditchesthemselvesanundertakingusuallyfarbeyondthe
resourcesandscopeofthemosquitocontrolagencies

Ditcherosioncontrolpracticesmaybemorespecifically
andcomprehensivelydescribedHeretooditchgrades
volumeofflowandsoilconditionsarefundamentalbut
mancanimprovisemanymeasurestocompensateforad
verseconditionsSomeofthesearemultipurposeinchar
acter

Theengineerinheavyconstructionsolvestheproblem
bythefulllinedsectiongenerallyofpouredconcreteor
byclosedsectionssuchaspipeSuchmeasuresmayincrease
costsofconstructionasmuchas500to1000 anditis

uptothemosquitocontrolengineerandthesoilconserva
tionisttodevisemeasuresmoreinkeepingwiththemag
nitudeoftheirproblemsanddesiredprogress

Thebestcompromisebetweencostandprotectionis
perhapslinedinvertsincombinationwithgrassedditch
banksEitherofthesecanbecarriedoutindependently
buttogethertheycompriseacompleteunit

InvertLining
Linedinvertsmaybeprecastormonolithicandbuiltof

masonryorconcreteTheutilizationofsuchmaterialsas
nativefieldstoneorbrokenbrickbatswhichmaybeavail
ablewithoutcostrequirespouredinplaceconstruction
butwhenaconventionalconcretemixisusedprecast
productionisstronglypreferredforthefollowingreasons
1Precastslabscanbeproducedatacentralfactory

plantSlideNo1undercontrolledsupervisedconditions
forlaterinstallationatscatteredlocationsFactorymethods
ofproductionreusableformsdesignedmixesuseofvi
bratorsbulkpurchaseandhandlingofaggregatesandthe

bettermixingplacementandcurvingpossibleunderproper
managementwillyieldlargesavingsinmaterialsandlabor
costsandhigherstrengthconcreteSavingsareextended
fasterplacementinwetditchesrequiringtemporarydams
andditchpumps
2Underminingoftheinstalledslabresultsinthe

totallossofpouredconcreteinvertsplusaddedcostof
demolitionPrecastinvertscanbeeasilyreset
3Admittanceofsubgradegroundwaterintothe

ditchsectionisaccomplishedmoreeffectivelywithpre
castslabsChangesinlinedsectiontomeetvaryingcon
ditionsintheditchcanbeaccomplishedmorereadily

Thetwobasicunitsinprecastliningaretherounded
invertandtheflatslabAtypicaldesignofinvertslabis
shownSlideNo2Eachslabis3feetlong2thickand
hastongueandgroovejointsattheendsTheretained
depthofflowis6andtheinsidewidthmayvaryfrom
16to24 Flatsurfacesontheundersidefacilitatesub
gradepreparationThetopedgesmaybeprovidedwith
continuousballjointstoreceivethesocketsoftheflat
slabsthuspermittingindependentsettlementoftheinvert
andsideslabs

Thetypicalinstallationinsmallditchescomprisesanin
vertwithgrassedditchbanksTheconcreterequirement
is1cuyardsper100ftstationAsrequiredbydepth
orvelocityofflowthelinedsectioncanbeexpandedby
installingasmanyflatslabsoneitherorbothsidesabove
theinvertasmaybeneededTheconcreterequirementof
oneflatslab6wideoneachsideoftheinvertisabout
12cuyardperstationUnderexceptionalerosioncon
ditionstheflatslabsmaybeanchoredbysmallTshaped
precastdeadmeninstalledasspacersbetweenendjoints
oftheflatslabsTheconcreterequirementoftheseis
negligible

Controlofditchbottomerosionisonlyonefactorjusti
fyinglinedinvertsOthersare
1Bottomattachedaquaticgrowthsareprevented
2Velocityofflowisimprovedbysmootherflowsur

faceimprovedhydraulicradiusandlackofvegetation
3Mosquitobreedingispreventedbytheafore

mentionedfactorsandamoreregularflowsection
4Whentopographicconditionspreventselfcleansing

velocitiesmaintenancecostsareloweredbygreatereaseof
cleansingandshallowerdepositsDitchescanbeeasily
restoredtotheirexactoriginalgrades

GrassedBanks

Theprincipaltopicsrequiringconsiderationunderthis
headingare1Selectionofgrassspeciesand2
Plantingmethod

Theproperselectionofaditchbankgrassrequiresspec
ializedknowledgeThereisnoidealgrassforallsituations
andlocationsAdviceshouldbeobtainedineachdistrict
fromsoilconservationspecialistscountyagentsandvarious
otheragronomistsinterestedingrasses

MyownexperienceinGeorgiaandPuertoRicowas
concernedalmostexclusivelywithBermudagrassandChi
nesecentipedegrassThesegroundrunnerspecieswere
highlysatisfactoryinmostsituationswithintheirhabitat
rangeChinesecentipedeoccursincoastalandextreme
southernGeorgiainFloridaandgenerallyalongtheGulf
CoastandinPuertoRicoItisslowergrowingbuthas
thedenserrootsystemofthetwoBermudagrasswasfound
throughoutPuertoRicoandGeorgiaandofcourseextends



intomorenortherlylatitudesInareaswherebothgrasses
werenativetheywereplantedtogetherwithBermudagrass
furnishingearlyprotectionandwithChinesecentipede
graduallydevelopingandchokingouttheBermudaafter
severalyearsThesegrasseswerefoundgenerallysatisfactory
inallgradesofsandclayfriableclayandloambutwould
notgrowsatisfactorilyindeepshadeorinhardclayal
thoughseldomneededinthelattercase

InCaliforniaasoilconservationofficerstatesthatthe
followinggrassesaremostgenerallyindicatedbutthat
broadrecommendationscannotbemadeduetothewide
varietyofsoilandclimatePerennialryeBentDallasTall
fescueReedsCanaryRedTopBermudaandKikuyu
ThesemaybesupplementedwithBirdsfoottrifoilBig
trifoilLadinoorWhitecloverandstrawberrycloverIn
Consideringthislistitshouldbekeptinmindthatsome
maybeunsuitableunderanyconditionsforthespecie
needsofminordrainageCertainspeciesmayrequirefre
quentmowingandhencearesuitableonlyformajorcanals
orhighwayditcheswithfiatbankslopeswheremechanical
mowingcanbepracticedOtherspeciessuchasBermuda
andKikuyumaybefavoredinsomeagriculturalcommuni
tiesbutviewedaspestsandprohibitedinothersdueto
localagriculturalconditions

Bankstabilizinggrassesmaybeplantedbyseedstolons
stripsoddingorblanketsoddingwithcostsofplacement
increasingrapidlyintheordergivenWhereitispossible
toprepareasatisfactoryseedbedandthebanksarenot
subjecttoearlyseriousdamageseedingistobepreferred
duetoitseconomySeedingmaybepracticedonsteeper
slopesthanwouldnormallybepossiblethroughapplication
ofahaymulchGrowthofseedandstolonsmaybeaccel
eratedbyfertilizingusingacombinationofnitrogenand
phosphorusandmanureifavailableMyownexperience
hasbeenwithditcheswhichhaverequiredthemorerapid
protectionprovidedbythestolonmethodalthoughIhave
neverutilizedmulchandfertilizerwithseedtofulladvan
tageInveryerodablesoilsstripsoddinghasbeenneces
saryonrareoccasionsbutIhaveneverfoundblanketsod
dingnecessaryWhenpropertechnicsarepracticedseed
ingandstolonplantingmethodsareeconomicalandfeas
ibleinthefieldoflowcostditchingThefollowingthree
slidesshowBermudastolonsinPuertoRico1freshly
planted2about2weeksoldand3about2months
oldSlides345

CombinationsofGrassingandLining

Inplanningthesectiontobelinedthefirstrequirement
istocontainthenormalflowoftheditchwithinthelined
sectionInminordrainagethisconditionisusuallysatisfied
bythecurvedinvertsectionalonebutoccasionallyitis
necessarytoaddaflatslaboneachsideoftheinvertGrass
ingwillusuallysufficefortheremainderoftheditchbank
slopeincludingsurfacessubmergedduringstormwater
flowExperienceinPuertoRicodemonsratedthatawell
knitstandofBermudagrassonly2to3monthsoldwould
withstandastormwatervelocityofupto8feetpersecond
instraightstretchesoffullflowingditchesGradesinthese
caseswereupto3Thevelocityreferredtowasinmid
streamtherateofflowatthebankbeinggreatlydampened
byroughnessduetograssgrowth

Insuchsituationshowevergrassisunabletowithstand
seriousscouringeffectsonthefarsideofbendsorarising

fromturbulencebelowbelowttivertsofotherconstrictedsections

Indicatedpracticeaccordinglyistoinstalladditionalflat
slabsforadistanceof10to100ftontheouterbankat

curveswithnoneontheinnprbankInparticularlyadverse
situationsitmaybenecessarytoextendtheflatslabsto
groundlevelforaportionofthedistanceSuchmeasures
maybenecessaryinsomesmallditcheswithgradesdownto
5Compensationforturbulencebelowculvertsonthe
otherhandrequiresliningthebankwithflatslabsequally
oneachsidebuttoiloerheightthanatcurvesThe
lengthofaddedflatslabprotectionherewillvaryfrom
10to50feetOneortwosmallcurtainwallsmaybefound
necessarytoprotectbothinvertsandflatslabs

OtherMethodsofTwitchSectionStabilization

Lackoffinancesorexcessivesizeofcrosssectionmay
precludeeventheuseofinvertliningandsoilconditions
maydiscouragethegrowthofefficientspeciesofstabilizing
grassesIhaveinminddhedraglineexcavatedditchin
erodabledaywithagradeofabout3 bottomwidth

6ftand111bankslopeThisditchwasabout3miles
longdrainedawatershedupto10000acresandhada
stormwaterflowdepthofabout4feetThestormwater
velocitywasveryerosiveatthisgradeduetothefavorable
hydraulicradiusof23andturbulencearisingfromirregu
larities

Preventivemeasurescomprisedheadwallsandwingwalls
atroercrpssingsbotttomandsidewallliningbelowroad
crossingslankapronsontheouterfacesofcuresatmajor
pointsofsurfacewaterentryandgrademonumentateash
stationAllofthisconstructionwasofmortaredraprising
nativeaggregateandtliertfieldstoneobtainedfromthe
excavationworkandadjacentfieldstheonlycashoutlay
beingfortementThegrademonumentconsistedofa
curtainwallatgriadeabdut6inwidthand15deepwhich
extendedacrosstheditchbottoniandpartwayupthesideof
eachbans Itservedthedualpurposeofpreventingex
tensivescourandmarkingtheoriginalditchgradefor
maintenancepurposes

OtherinstancesmightbecitedSomeofthemtendto
befeasibleonlywhenwagescalesarelowbuttheprin
cipleofexercisingpracticalingenuityandresourcefulness
indesignandconstructionappliesatalltimestominor
drainageformosquitocontrol
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MrMulhernThankyouArveDahlThereseemstobe
nodiscussionofthisinterestingmaterialsenttousby
ProfessorHendersonsoIshallconcludethissectionofthe
programbyshowingabout4minutesofmotionpictures
ofthespecialcrawlermountedmachineryusedinNew
Jerseyforcuttingandrecuttingnarrowditchesonthesalt
marshes

FilmofFarmallDitchingMachineshownhere



SYMPOSIUM

RECENTIMPROVEMENTSANDEXPERIENCEIN

THEUSEOFAIRCRAFTINMOSQUITOCONTROL

ByHHSTAGE

BureauofEntomologyandPlantQuarantine

USDepartmentofAgricultureWashingtonDC

TheadventofDDTin1943andthesubsequentdevelop
mentofefficientairplaneequipmentfordispersalofliquid
sprayshasincreasedtremendouslythepotentialitiesof
controllingmosquitoesComparedwithParisgreenand
petroleumoilsDDTprovedtobeveryversatilebeing
usableassolutionsemulsionssuspensionsanddustsand
actingeitherasstomachorcontactpoisonInminute
quantitiesitgiveseffectivecontrolofculicineaswellas
anophelinelarvaeOfspecialimportanceitishighlyef
fectiveasasprayindestroyingadultssothatinfestationsof
mosquitoescanbereducedoverlargeareaswithinafew
hoursOperationsofthiskindduringtherecentwarwere
carriedoutagainstmalariaanddenguevectorssometimes
withinafewdaysoftheoccupationofnewterrainbycom
battroopsthusprovidingthemalmostimmediatelywitha
degreeofprotectionthatcouldnothavebeenattainedin
muchlongertimebymoreconventionalantilarvalmethods
Sincethewarairplaneadulticidinghasbeenusedextensively
forthecontrolofoutbreaksofpestmosquitoes

TheAmericanMosquitoControlAssociationpublisheda
specialbulletinentitledTheUseofAircraftintheControl
ofMosquitoesayearagoThisbookletcontainsmuch
practicalinformationonvariousphasesofairplanespray
ingAspointedoutinthisbulletinadditionalbiological
andengineeringresearchisurgentlyneededespeciallyon
equipmentthatwillprovidemoreevendistributionofthe
sprayandbettercontrolofthedropletsizeonthemost
effectivedropletsizeunderdifferentconditionsandonthe
mostefficientconcentrationandformulationsofsprays
Mostoftheorganizationsrepresentedatthismeetingare
engagedonvariousaspectsofthemosquitocontrolproblem
andmuchinformationisaccumulatingontheparticular
topicsunderdiscussion

Intheoutlineoftodayssymposiumfoursubjectsare
suggestedforspecialdiscussion

1aDispersingaerosolsbyaircraftforcontrollingAno
phelesinricefields

bDispersingDDTwettablepowderswithriceseeed
forcontrollingAedesdorsalisByThomasM
Sperbeck

2Moderntechniquesincontrollingmosquitoesbythe
TennesseeValleyAuthorityByADHess

3Recentadvancesincontrollingmosquitoeswithespec
ialreferencetotheuseofaircraftunderArcticcon
ditionsByBVTravis

4Presentuseofaircraftforcontrollingmosquitoesin
CaliforniaByAFGeib
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RECENTIMPROVEMENTSANDEXPERIENCEIN

THEUSEOFAIRCRAFTINMOSQUITOCONTROL

ByTHOMASMSPERBECK

OurplaneworkintheSutterYubaMosquitoAbatement
DistrictisconfinedmainlytoricefieldmosquitoesOur
districtisinthecenterofabigricegrowingareaabout50
milesnorthandwestofSacramentoWealsohaveirrigated
pasturesandriverbottomlandthatsometimescanonlybe
controlledbyplaneButthegreaterpartofourplanework
isconfinedtocontrolofricefieldmosquitoes

Inourdistrictwehavemorethan20000acresofriceand
weareaddingabout20000acresmorewitharecentan
nexationRicefieldsareadefinitemosquitoproblemtwice
ayearinthespringandinthefallIlldiscussthefall
problemlater

Inthespringricefieldsinourareaarefloodedbefore
theyaresownbyplaneFromthenonfieldsarekeptunder
wateruntiltheyaredrainedbeforeharvesttimelateinthe
fall

SowehavetheonehatchingofAedeseggsandthisgen
erationofAedesdorsalislarvaetocontrol

WehavehadgoodluckbyaddingemulsibleDDTat
thepumpsorcanalheadgatesHoweveranothermethod
wassuggestedthatdeservedconsiderationandsomepre
liminarytestsThiswastoapplyDDTtotheseedjust
beforeitwassownbyplaneortopretreattheseedwith
DDT

Thefirstthingwewantedtodowastodemonstratethat
DDTwasharmlesstothegerminationandearlygrowthof
riceUsuallyriceispresoakedtothatithasalready
sproutedatplantingtimeButsomegrowerssowseed
withoutpreliminarysoaking

Inourexperimentwepresoakedseed2448and72
hoursbeforetransferringthemtojarsofwaterwithdif
ferentdosagesofDDTandDDDWealsotestedseeds
thathadnotbeensoakedinadvanceWeusedaspecially
prepared10wettablepowderfurnishedbyRohmand
Haassothatwecouldaddthepowderinamountsthat
wouldcorrespondtofieldamountsExperimentally we

testedamountsalothigherthanweuseinthefieldto
controlmosquitoes

Wefoundthatnoneofthedosageseventhehighest
hadanyapparentaffectongerminationorlaterdevelop
mentoftheseedascomparedtountreatedsamplesInall
casesgerminationandgrowthwasatleastashealthyasthe
controls

Atricesowingtimefieldtestsweremadewiththeco
operationofseveralSutterCountyfarmersThiswasmainly
toworkoutthemethodofapplicationoftheinsecticideto
theseedWewantedtofindapracticalwayofmixingthe
DDTintoaplanesricehoppersothattheseedswouldbe
coatedThentoowewantedtoknowwhenandifthe
DDTwouldbereleasedinthewateraftersowingtheseed
Weuseda50 wettablepowder

Toloadaplaneforsowingriceacrewdumpsthe
moistsacksofriceintoaloaderweldedontothefrontof
atruckWhentheloaderisfullitisraisedsothatthe
truckcandriveuptotheplaneThecrewlowersthe
hoppersothataspoutfitsintotheplaneshopperThe
pilotpullsatripontheloaderandinafewmomentsthe



planeisreadytotakeoffwithafullloadofaboutathousand
poundsofseedThecrewisalwaysworkingagainsttime
sothattheplanewillbeonthegroundasshortatimeas
possibleSowehadtofitourplansaccordingly

Wefoundthatthebestwaytoapplytheinsecticidewas
tosprinklethepowderovertheseedasthesackswere
dumpedintotheloaderThiswasnthighlyaccuratebut
wedeterminedinadvancetheamountofpowderforeach
loadtogivetherequiredamountperacre

Riceseedisprettythoroughlymixedwhenitispoured
fromtheloadertotheplaneandalsowhenitleavesthe
planeSomostoftheseedreceivedafairlyevencoating
ofDDT

Aswehadtocarryontheexperimentalongwithour
titherregularworkwewerenotabletocheckourresults
CloselyAlsomosquitolarvaewerescarceinthefieldsof
theexperimentButweobtainedwatersamplesinacouple
offieldsatintervalsafterthesowing
DrHoskinsoftheUniversityranDDTdetermination

testsandstatedthattheinsecticidewaspresentDDThad
adelayedactionanddidnotshowupinthesamplesuntil
24to36hoursaftertheseedwasinthewaterTheinsec
ticideseemedtodriftintothesamespotswherelarvae
usuallygatherinthelowprotectedpartsofaricecheck

Thewholeexperimentispromisingenoughsothatwe
plantocontinueitthisspringThroughthehelpofthe
StateBureauofVectorControlweshallmakeamorethor
oughstudyoftheproblemtoseeifwecanworkouta
quickinexpensivewayofcontrollingAedesdorsalisatthe
springfloodingofricefieldsWewilltestvariousconcen
trationsofDDTtofindthelowestamountneededtokill
larvaeandhopetogathermoreinformationofvalue

InthefallwehavetheproblemofcontrollingAnopheles
freeborniwithtemperaturesaboveahundredmostofthe
timeWehavehadgoodresultsbyplaneusingaDDT
exhaustaerosolThemethodhasbeeninuseherenowfor
threeyearsandissimilartotheprocedureworkedoutby
theTennesseeValleyAuthority

Astatestudyin1947bytheBureauofVectorControl
inourdistrictdeterminedtheminimumamountformax
imumresultsTheyfoundthatitwaspossibletoobtaina
95 orbetterkillofAnophelesfreebornilarvaewithas
littleasonepintofDDTsolutiontoanacreThatis25
onethousandthsofapoundofDDT

TheplanewasaconvertedNavybuiltprimarytrainera
N3N3witha300horsepowermotorTheArmycallsthe
planeaPT17Itisabiplanethatiscommonlyusedfor
cropdustingandspraying

Thepilotflewata25footheightwithaswathof100
feetThecostperacrewas30centsandincludedthecost
ofsolventandDDTgroundcrewwagesandthecostof
hiringtheplaneandpilot

Asnearlyaspossiblethislastfallwefollowedthesame
procedureandhadthesamepilotTheequipmentwas
slightlymodifiedthisyearWemixourownmaterial
dissolving100technicalDDTinUnionAromaticSol
vent40Thenwedilutethestocksolutionwithdieselto
maketheplanepreparationof5orfourtenthsofa
poundofDDTtoagallon

Ourfallproblemthisyearwascomplicatedbyextremely
hotweatherthatcameasthefieldswerestillunderwater
Ordinarilywhenwearereadytostarttheplaneworkthe
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fieldsarenearlyreadyfordrainingandwecandoamore
completejobbecausethewaterhasnearlyallsoakedaway
soonafterwefinishtheplaneworkButthisyearlate
springrainsdelayedplantingsothatricematuredlater
FieldswerestillunderwaterintolateOctoberThisof
courseprolongedthejobsothatwehadtorepeatoversome
fields

Tokeepcostsdownwewaitforalargeenoughbuildup
oflarvaebeforewebeginDuringthesummerthereare
veryfewlarvaeinthericefieldsTheydontstartbuilding
upuntillateAugustorearlySeptember

Althoughinspectionsthisyearshowedthatwekilled
from95to100percentoftheanophelinelarvaemany
necessarilyescapedbecauseofthefastproductionratedur
ingthehotweatherWithinafewdayslarvaestartshow
ingupagaininatreatedfieldInonefieldthatservedas
aspotcheckthroughtheseasoninfourdaysaftertreat
menttherewereenoughlarvaeagaintowarrantanother
applicationbyplane95 ofthelarvaehadpreviously
beenkilled

Althoughourrateofapplicationwassomewhathigher
thanduring1947sstatetestsourcostswerealittlelower
principallybecauseofusingalowerpricedsolventalso
theDDTpricewaslowerNodoubttheexperiencewe
gainedduringthe1947testsincreasedourefficiencyand
helpedlowercoststooWeputout46hundredgallonsof
the5mixtureatacostoflessthan20centsanacre
Thisincludesapproximatelythesamecoststotalledinthe
1947experimentThetotalcostisntagreatdeallower
thanin1947buttheamountofacreagewewereableto
coverwasquiteabitgreater toaccountforthelower
acrecost

Withoutaplaneweknowthatcontrolofmosquitoesin
ricefieldswouldbeimpossibleWefeelthatthepeoplein
ourdistrictwillagreethatthemoneyspentonmosquito
controlofricefieldsbyplaneiswellworthwhile

DEVELOPMENTSINTHE

AIRPLANEAPPLICATIONOFMOSQUITOCIDES

BYTHETENNESSEEVALLEYAUTHORITY

ByADHESS

MalariaControlBranchHealthandSafetyDivision
TennesseeValleyAuthorityWilsonDamAlabama

Introduction

TheTennesseeValleyAuthorityhasnowaccumulated
somefifteenyearsofexperienceintheuseofairplanelarvi
cidingforcontrolofAnophelesquadrimaculatusFollowing
theinitialinvestigationscarriedoutin1934and1935air
planedustingwithParisgreenattherateof1to2pounds
peracrewasadoptedforroutineuseinthemoreextensive
mosquitobreedingareasKruseatal1944Experiments
ontheuseofDDTwereinitiatedinthesummerof1943
andthefirstapplicationofDDTevermadebyairplanewas
carriedoutatWilsonDaminJuneof1943underthejoint
auspicesoftheTennesseeValleyAuthorityandtheUS
BureauofEntomologyandPlantQuarantineRussellat



al1948 Becauseoftheunsatisfactoryphysicalproper
tiesofDDTdustformulationsattentionwasgiventothe
possibilityofusingliquidsolutionsCertainmethylated
naphthaleneswereadoptedastheidealtypeofsolvent
becauseoftheirhighsolvencyforDDTandtheirhigh
flashpointswhichgreatlydecreasedthefirehazardWork
ingincooperationwiththeOrlandoLaboratoryoftheUS
BureauofEntomologyandPlantQuarantineandOSRD
researchgroupsfromtheUniversityofIllinoistheventuri
exhaustgeneratorwasdevelopedandthefirstfieldtestswere
carriedoutduringthe1944seasonwithverysuccessful
resultsMetcalfatal1945Accordinglylargescalefield
demonstrationswereconductedduringthe1945season
whichledtotheadoptionofthismethodforroutineusein
placeofParisgreenduringthe1946seasonThismethod
involvestheuseof20percentsolutionsofDDTinameth
ylatednaphthaleneappliedbymeansofaventuriexhaust
generatorasathermalaerosolattherateofabout01lb
DDTperacreThisprocedureprovidesamuchmoreeffec
tiveandeconomicallarvicidingoperationthanthatobtained
withParisgreendustingWiththeadoptionofDDTaero
solinginplaceofParisgreendustingtherehasalsobeen
aconversionfromtheobsoleteStearmanModel4DX
airplanetotheVulteeBT13SeatonandCutkomp1948
whichhasbeenabundantlyavailablefromwarsurplus
ThefivelarvicidingunitsnowinusebytheAuthorityare
allofthelattermodelCurrentmalariacontrolprograms
provideforupto500hoursflyingtimeincludingvarious
typesofreconnaissanceaswellasactualapplicationof
larvicidesandherbicidesBetween40000and50000cu
mulativeacresofbreedingareaaresubjecttoairplanelar
vicidingoperations

CurrentLarvicidingandHerbicidingEquipment
UnderfavorablemeteorologicalconditionstheDDT

thermalaerosolshavegivenalmostperfectcontrolwithvery
effectivepenetrationofvegetationandevenswathdis
tributionandwithnosignificantdamagetowildlifeHow
eversituationsarefrequentlyencounteredwhereexcessive
driftorunfavorablethermalstratificationoftheairmakes
itdifficulttogetaneffectivedosageontothetreatmentarea
Suchsituationshavebeenincreasedbythefactthatair
planelarvicidinghascompletelyreplacedthemoreex
pensiveandlesseffectiveboatandhandoperationsthus
makingitnecessarytotreatsmallerandlessaccessibleareas
andtoincreasetheheightofflightabovethe2030ft
elevationwhichisnormallyusedforthemoreextensive
breedingareasAttentionhasthereforebeengivenduring
thepasttwoseasonstomethodsforproducingasprayofa
somewhatlargerparticlesizethanthatobtainedwiththe
presentexhaustgeneratorsThesocalledaerosolproduced
bytheseunitshasamassmediandiameterMMDrang
ingfrom25to50micronsThedesiredobjectiveisto
produceamaterialwithanMMDofabout75micronsTo
simplifydiscussionsthetermaerosolhasbeenadopted
formaterialswithanMMDbelow50micronstheterm
mistsprayformaterialswithanMMDbetween50and
100micronsandthetermsprayformaterialswithan
MMDover100micronsFurthermorespraysareclassified
asfineiftheMMDisbetween100and200asmedium

VelsicolNR70

VesicolNR70
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ifitisbetween200and300andascoarseifitisabove
300Forcomparisonwiththeterminologyusedforground
equipmentthethermalaerosoldefinedabovewouldcor
respondtothefogsproducedbytheTifamachineand
thetermmistspraywouldcorrespondatleastinpartto
thefinespraysproducedbyunitssuchastheLawrenceAero
MisttheHessionMicrosolandtheBuffaloTurbine

Considerationhasbeengiventotwopossiblemeansof
producingthemistsprays1modifiedexhaustventuris
and2conventionalspraynozzleequipmentPreliminary
testswithlargerventurisindicatethatonehavingathroat
volumeabouttwicethatoftheunitsnowinusethatis
withadiameterof3 inchesinsteadof2Y8incheswill
produceamistsprayofthedesiredMMDofabout75
micronsSuchaunitwouldprobablybefullysatisfactory
forroutinelarvicidinguseHoweverduringthepastseveral
yearsincreasingusehasbeenmadeofairplanesforapply
ing24DherbicidesThesematerialsareveryeffectivefor
controllingcertainaquaticandmarginalplantsdosagesas
lowas1ouncesperacregivingcompletecontrolof
AmericanlotusNelumbopentapetalaHowevercertain
agriculturalcropssuchascottonareverysusceptibleto
24DanditisthereforenecessarytominimizedriftIn
thisrespecttheCAAhasrecentlyforbiddentheapplica
tionof24DdustbyairplaneObviouslyexhaustgenera
torswhichproducemanyfineparticlesintheaerosolrange
under50micronswouldnotbesatisfactoryparticularly
inviewofthevolatilenatureofsome24Dderivativessuch
astheestersPreferencehasthereforebeengiventothe
developmentofasimplesprayingapparatuswhichcould
beusedforbothlarvicidingandherbicidingmerelyby
changingthesizeofthenozzle

TheAuthoritysexperimentalVulteewasequippedwith
apparatushavingdischargenozzlesateachwingtipeach
stabilizertipandasmallsprayboomonthetailcone
Thispermittedawidevariationofspraynozzlecombina
tionsbutforlarvicidingasimplesystemwasadoptedwith
onedischargenozzleateachwingtipandoneonthetail
boomThistakesadvantageofthe42feetofdistance
betweenthetwowingtipsthussimplifyingtheproblem
ofobtainingaflatterdistributionoverthe100footswath
usedinroutinetreatmentUsingconventionaltypesof
spraynozzlesafinespraywasobtainedwithanMMDas
lowasabout125micronsbutitwasnotpossibletopro
duceabreakupinthemistsprayrangeof50100microns
Fieldtestswiththisunitindicatedveryeffectivecontrol
andamuchhigherrecoveryinthetreatmentareathanwas
obtainedwithaerosolsparticularlyunderunfavorableme
teorologicalconditionsCutkompetal1949 Because

ofthishighrecoveryitwaspossibletoreducetherateof
dischargetoaslowas0025to005lbsperacreandstill
obtaineffectivecontrolDuringthe1948seasontheentire
WheelerReservoirareawastreatedroutinelywiththethree
nozzlesprayapparatuswithadischargerateofabout005
lbperacrewithverysatisfactoryresultsInexperimental
workthispastsummerthecenternozzlewaseliminated
leavingasinglenozzleoneachwingtipthusproviding
formaximumsimplificationofthesprayappartatus

Becauseoftheexcessivepeakingandincreaseddanger
ofdamagetowildlifeobtainedwiththesprayunitsde
scribedaboveeffortshavebeencontinuedtoproduceby

Sprayingsystemsflatandhollowconetypespraynozzles
ofvariousdischargecapacities



mechanicalmeansamaterialinthemistsprayrangeThis
workhasbeenconfrontedwithtwodifficulties1the
lackofbasicknowledgeonthemechanismofactionofspray
nozzlesinbreakingupliquidsand2thelackofanalyt
icalmethodsofsufficientaccuracyformakingfinecom
parisonsofswathdistributionsobtainedwithdifferent
techniquesofdispersionAccordinglyinthespringof
1948basicstudieswereinitiatedontheuseofnozzlesin
securingliquidbreakupforairplanesprayingoperations
andonimprovedanalyticaltechniquesformakingswath
distributionstudiesUsingstationarytowersandspecial
samplingtechniquesdeterminationsweremadeofthe
relativedegreeofbreakupofourstandardlarvicidalsolu
tionobtainedwithvariousnozzlesanddischargingpres
suresDwasadoptedinplaceoftheMMDforexpressing
particlesizesofthespraysobtainedDisdefinedasthe
diametersinmicronsofasingledropletwiththesameratio
ofsurfacetovolumeasarepresentativesampleofdroplets
inthesprayTheempiricalequationforDwasdeveloped
bytwoJapaneseinvestigatorsanditsvaliditywasconfirmed
byOSRDresearchgroupsattheUniversityofIllinoisdur
ingthelastwarLewisetal1945 Dissubjectto
considerablylessvariationfromsamplingerrorsthanisthe
MMDandusuallyissomewhatsmallerthantheMMD

Intheinitialstudiesthereappearedtobenosignificant
differencesintheDobtainedwiththehollowconeand
flatatomizingtypesofspraynozzlesatcomparableratesof
dischargeHoweverthedropletdiameterasexpressedby
Dowasinverselyproportionaltothedischargepressurein
thelimitedrangeof20100Ibspsiunderwhichthetests
wereconductedTherewasindicationofaflatteningofthe
curveatthehigherpressuresandsomesuggestionthat
maximumdischargepressuresmightoccurabovewhichthe
degreeofbreakupwouldactuallybedecreasedratherthan
increasedInthe20100ibrangeincreasedpressuresgave
smallerDvalueseventhoughtherateofdischargewas
increasedItthereforeappearsthatonewayofincreasing
thedegreeofbreakupwillbetousesmallernozzlesand
higherdischargepressuresIncurrentoperationsthedis
chargepressureusedisonlyabout40lbspsi

Attentionwasalsogiventotheplacementofthedis
chargenozzleinrelationtothedegreeofbreakupobtained
Itwasfoundthatthedirectionofdischargewasofcon
siderableimportanceThemaximumbreakupwasobtained
withthenozzlepointingforwardintermediatewithit
pointingdownwardandleastwithitpointingbackward
Thisisinagreementwithbasicstudiesofthepreviously
mentionedJapaneseinvestigatorswhomaintainedthatthe
breakupofliquidsaftertheyleavethespraynozzleisdue
tothegasatomizingactionresultingfromthedifferences
invelocitybetweentheliquidandthesurroundingair
Obviouslyforanairplaneinflightthisdifferenceinvelocity
wouldbegreatestwiththespraynozzlepointedforward
andthispositionwouldthereforebeexpectedtoproducethe
finestsprayTheairflowpatternaroundairplanewingsand
particularlyaroundthewingtipsisarathercomplexone
anditwouldappearthatthepositionanddirectionofdis
chargeofthespraynozzleshaveanimportantrelationnot
onlytothedegreeofbreakupobtainedbutalsotheulti
matepatternofswathdistribution

ThisworkwascarriedoutbyMrCWKruseofthe
JohnsHopkinsSchoolofHygieneandPublicHealth
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TechniquesforRecoveryandMeasurement

Twokindsofinformationareofparamountimportance
instudyingswathdistributionofinsecticidesbyairplane
1theparticlesizeofthedischargematerialwhichgov
ernstoalargeextenttheswathdistributionand2the
actualdosageordistributionpatterninthetreatmentarea
Themajorproblemsencounteredinobtainingthisinforma
tionusuallyinvolve1thecollectionofadequateand
representativesamplesand2thequantitativeanalysisof
thesesamplesDuringtheeraofParisgreendustingthese
problemswererelativelysimpleforseveralreasonsSince
theparticlesizeofthedustwasnotaffectedbythemethods
ofdistributionaccurateanalysisofparticlesizecomposition
couldbeobtainedfrommicroscopicalexaminationofali
quotsamplesofthedustingmaterialsIntheearlyperiod
particlecountswerealsousedtoprovidearoughpictureof
swathdistributionbutsincethelargerparticlessettledin
thecenteroftheswathandthefinerparticlesdriftedlater
allythisdidnotprovideatruepictureofswathdistribution
Amethodofquantitativechemicalanalysiswastherefore
adoptedin1940Glasspetridisheswereplacedatintervals
acrosstheflightswathtocollecttheParisgreendustasit
settledontothetreatmentareaTheseweretransportedto
thelaboratorywashedinhydrochloricacidandanalyzedfor
arsenicbyasimpletitrationprocessinvolvingtheuseof
methylorangeandpotassiumbromideAscAgrChem
1940Themethodwasrapidandanumberofreplicate
sampleswerecollectedfromeachstationthuspermitting
carefulstatisticalanalysisandaccuratemeasurementof
swathdistributionpatternsTheaccuracyofsuchanalysis
wasofcourseenhancedbytherelativelylargedosagesof
Parisgreenwhichwereapplied1to2lbsperacre

WhenDDTsolutionswereadoptedforuseinairplane
larvicidingtheAuthoritywasconfrontedwithtwomajor
difficultiesinsecuringaccurateneasurementsofswathdis
tribution1therelativelylowdosagesusedand2the
lackofsufficientlysensitivemethodsforthequantitative
chemicalanalysisofDDTFurthermoresincetheparticle
sizeoftheliquidspraysandaerosolswasdependentupon
themethodofdispersalitwasnecessarytogivedoseat
tentiontothisfactorintheindividualtestsAftertrying
severalmethodsofcollectingsamplesforparticlesizeanal
ysisincludingtheCascadeimpactorthesimplewavedslide
techniquewasfinallyadoptedInordertominimizethe
amountofdriftbeforereachingthewavedslidetheship
isflownatanelevationof15feettheheightbeingcare
fullycontrolledbytheuseofheliumfilledballoonssuchas
areusedinCAAweatherobservationworkThismethod

hasseveraldrawbacksincludingthefactthatitdoesnot
collectthesmallestdropletsparticularlythoseunder5
micronsindiameterHoweverthesefinedropletsare
relativelyunimportantwithreferencetothetotalmassof
thesprayandthetechniqueprovidesasimplewaytoobtain
relativecomparisonsofparticlesizecompositionAfter
microscopicalmeasurementandtabulationofdropletscol
lectedontheslidestheDiscalculated

Aspreviouslystatedthelackofsufficientlysensitive
techniquesforthechemicalanalysisofDDThasmadeit
necessarytouseothermethodsformeasuringswathdistribu
tionofDDTlarvicidesIntheAuthoritysprogramthe
primaryobjectiveistocontroltheimmaturestagesof
Anophelesquadtimaculatusandanyreductionwhichmay
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beobtainedinadultsispurelyanincidentaldividendThe
measurementofswathdistributionisthereforenotcon
cernedwiththedispersionoftheaerosolsorspraysinspace
butonlywiththedosageofmaterialswhichactuallyreaches
thewaterssurfaceinthetreatmentareaSettlingslides
havethereforebeenadoptedastheidealmethodforcollect
ingdistributionsamplesForgeneralanalysisofswathdis
tributionpatternsasimplemethodofmicroscopicalmeas
urementandcountingofthecollecteddropletshasbeen
satisfactoryHoweverthismethodisverytimeconsuming
particularlyifitisdesiredtomakedetailedcomparisons
betweendifferentmethodsofdispersalOnedifficultyisin
theselectionofanappropriatespreadfactorsincethe
smallerparticleshaveahigherratioofsurfacetovolume
andapparentlyremainasmorediscreetspheresthandothe
largerdropletsAnotherdifficultyisthatthelargedroplets
haveamuchlowerfrequencythanthesmalldropletsbut
becauseoftheirmuchgreatervolumehaveadisproportion
ateeffectuponthetotalmassofthesampleitistherefore
necessarytosamplemuchlargerareasthancontainedon
ordinarymicroscopeslidesifadequatesamplesoftheselarge
dropletsaretobeobtainedThetimerequiredtoexamine
suchlargesamplesmakesthisalmostprohibitiveforusein
makingdetailedcomparisonsofindividualflightdistribu
tions

Colorimetricanalysiswasalsotriedasamethodfor
measuringswathdistributionusinga05percentsolution
ofanoilsolubledyeDuponolOilRedintheAuthoritys
standardDDTsolventVelsicolNR70 Fieldsamples
werecollectedonglassplates6x9 Theseweretrans

portedtothelaboratorywashedoffinacetoneandoptical
densityreadingsmadewithaColemanspectrophotometer
andconvertedtomilligramsofdyepermillimeterbymeans
ofagraphbasedonreadingsfromstandardsofanappro
priatedilutionseriesOneobjectiontothismethodwas
thatthedyebrokedownrapidlywhenexposedtostrong
lightandtheplateshadtobecollectedimmediatelyafter
depositionandstoredindarknessuntilanalyzedFurther
morethemethodwasnotsufficientlysensitivefordeter
miningtheminutedosagesobtainedinthermalaerosoling
operations

Duringthepastseasonworkwasinitiatedtodevelop
chemicaltracersforswathdistributionanalysisFirstat
tentionwasgiventocertainofthemetalssuchascopper
andleadforwhichverysensitiveanalyticalmethodsare
availableOneobjectiontothesematerialshoweveristheir
wideusageinvariouscompoundsandmaterialswhich
mightresultincontaminationofsamplesAlternatemetals
werethereforeconsideredandcadmiumwasfinallyselected
Chemicalmethodswereavailablefordetectingthismetal
inveryminuteamountsandithadtheaddedadvantagethat
itisnotwidelyusedandthereislittledangerofcontamina
tionofsamplesSincetheordinaryinorganiccompounds
ofcadmiumareinsolubleinVelsicolNR70itwasneces
sarytofindasolubleorganiccompoundDrHLHaller
oftheUSDAlocatedasourceoforganiccadmiumand
gaveanumberofmosthelpfulsuggestionsAttemptsto
securecadmiumnaphthenatewereunsuccessfulbutfinally
asupplyofcadmiumethylhexoatewasobtainedwhichhas

HarshawChemicalCompanyClevelandOhio

beenusedincarryingoutthestudiesThroughthecoopera
tionoftheAuthoritysDivisionofChemicalEngineering
amodifiedanalyticaltechniqueforthecadmiumwasde
velopedwhichmakespossiblemuchmoreaccuratemeasure
mentsofairplaneswathdistributionthanhaspreviously
beenpossibleThematerialisdispersedfromtheairplane
asa3percentsolutionofcadmiumethylhexoateinVel
sicolNR70whichhasapproximatelythesamedensityand
viscosityasthe20percentsolutionofDDTinVelsicol
NR70Two1ftsquareglassplatesareplacedateach
samplingstationacrosstheflightswathandthesearesand
wichedtogetherfortransporttothelaboratorySubsequent
treatmentinvolveswashinginacetonedecompositionof
theVelsicolsolutionextractionofthecadmiumwitha
carbontetrachloridesolutionofdithizoneandmeasurement
ofcolorintensityinaBeckmanquartzspectrophotometer
Themicrogramsofcadmiumarereadfromacalibration
curvepreviouslypreparedfromastandarddilutionseriesof
cadmiumethylhexoateThefinalstepistoconvertthe
cadmiumreadingstoequivalentquantitiesofDDTwhich
wouldbeobtainedina20percentsolutioninVelsicolThe
methodisconsiderablymorecomplicatedandtimecon
sumingthanthesimpletitrationmethodswhichwereused
forParisgreenanalysisHoweveritdoesappeartoprovide
anaccuratemethodforswathdistributionanalysiswhich
willmakeitpossibletosecuredetailedcomparisonsofre
sultsobtainedwithdifferentmethodsofdispersalandalso
tocheckuponothermethodsofanalysissuchasthedrop
measurementtechniqueThecadmiumtracertechniquewas
notperfecteduntilthelatterpartoftheseasonandonlya
limitednumberofflightshavebeenstudiedFromtheseit
appearsthatthegeneralswathdistributionpatternofthe
standardthermalaerosolunitKruseandMetcalf1946
whichwasdeterminedbythedropanalysistechniqueis
reasonablyaccurateNextyearitisplannedtousethecad
miumtracertechniquetohelpsolvesomeoftheproblems
ofswathdistributionwhichconfrontusintherefinement
ofairplanesprayingandaerosolingequipmentAdetailed
descriptionofthistechniquewillbesubmittedforpublica
tioninthenearfuture

Conclusion

InconclusionitmaybesaidthatalthoughtheAuthoritys
objectiveistoeliminatepermanentlyallmajormosquito
breedingareasonitsimpoundageswithinafewyearsand
thusminimizetheneedforroutinerepetitivemeasuresair
planelarvicidingisstilllookeduponastheidealstandby
forhandlingemergencysituationsItisconsideredasa
formofinsurancewhichwillprovideameansforsecuring
effectivemosquitocontrolataminimumcostduringocca
sionalperiodswhenabnormalweatherorotherunusualcir
cumstancesmakeitnecessarytosupplementprimarycontrol
proceduresEffortstofurtherrefineairplanelarviciding
techniquesarethereforebeingcontinuedThedevelopment
ofnewmosquitocideshasproceededmuchmorerapidly
thanhasthedevelopmentofequipmentfortheirdispersal
Furtherrefinementsinairplanelarvicidingequipmentmust
thereforebemadebeforefulladvantagecanbetakenofthe
variousnewmosquitocidesnowavailableInadditionto
continuingthestudiesonairplanesprayingandaerosoling
equipmentitisplannedthattheworknextyearwillinclude
fieldtestswithhelicopters
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USEOFAIRPLANESINMOSQUITOCONTROL

INCALIFORNIA

ByAFGEIE

ManagerKernMosquitoAbatementDistrict
Forthepast2or3yearsIhavehadtheopportunityto

sitinonmanydiscussionsregardingtheuseofairplanes
formosquitocontrol FromthesediscussionsIhavere

ceivedtheimpressionthattherearenottwoareasorregions
wheremosquitocontrolproblemsareidenticalWherethe
problemsvarywefindthecontrolmethodsandequipment
varyingtofittheneedsThisseemstobeparticularlytrue
ofairplaneequipmentanditsuseintheapplicationoftox
icantsformosquitocontrol

InviewoftheseconditionsIamthereforenotgoingto
taketimetodiscussindetailspecifictechniquesofappli
cationandtypesofaerialequipmentbutratherjustat
tempttogiveyouabroadpictureofairplaneactivityin
mosquitocontrolinCaliforniaInadditionhoweverIwill
verybrieflymentiontheresultsofsomeofthestudiesthat
havebeencarriedonduringthepasttwoyears

PriortoWorldWarIItherewereafewoccasionsin
whichairplaneswereemployedforcontrollingmosquitoes
hereinCaliforniaThesewerelarvicidingapplications
sprayingdieseloilforcontrolofsaltmarshAedes

X87

Itwasinthefallof1945whenDDTindustformwas
firstusedasalarvicideappliedbyairplaneforcontrolof
AedesdorsalisinfloodedduckpondsTheseweremostsuc
cessful

SincethesefirstlarvicidalapplicationsofDDTtheuse
ofairplanesformosquitocontrolinCaliforniahasmade
rapidstridesforwardAtthepresenttimeaerialapplica
tionsareacceptedasastandardmethodofcontrolbymany
wellestablishedmosquitoabatementdistrictsintheState

Theuseofairplaneshasbeeninfluencedbytheneedto
control

1Aedesspeciesdevelopingintremendousnumbers
fromextensiveareasofirrigatedpasturesriver
bottomsinitialfloodingofricefieldssaltmarshes
andpracticallyallirrigatedcropsoftheCentral
Valley

2Anophelesfreebornthatdevelopinthousandsof
acresofricefieldsoftheSacramentoandnorthern

SanJoaquinValleys
During1948eightmosquitoabatementdistrictsutilized

aircrafttocontrolmosquitoessprayingatotalareaof
295160acres

Operationswerelargelylarvicidingbutsomeadulticiding
andprehatchingapplicationsweremaderoutinely

Thegrosscostofthisworkincludingspraymaterialwas
approximately117343oranaveragecostperacreof
040cents

Equipment
Threedistrictsownandoperatetheirownshipswiththe

balancebeinghandledbyprivatecontractors
PlanesbeingusedaretheCubclasswith65and85hp

enginesandPT17Stearmanbiplanesutilizing220300
and450hpenginesTheStearmanisthetypemostcom
monlyused

Aerosolsprayingequipmentisusedforthecontrolof
AnophelesinthericefieldsandtosomeextentforAedes
andCulexspeciesbutapplicationofmostlarvicidesisdone
withsprayboomequipmentAllsprayingequipmentis
designedtopumpthelarvicidefromtanksanddischarge
throughnozzlesattachedtoboomswithwinddrivengear
andcentrifugalpumps

Approximately55ofthelarvicidingmaterialusedis
a10DDTdieseloilsolutionappliedatanaveragerate
of4lbtotheacre Thebalanceor45usedisan
aqueousemulsionofDDT

SomedistrictsuseemulsionsofDDTexdusivelyand
otherstoalesserextentThismaterialisappliedat25to
4poundstotheacre

Applicationoflarvicideswihlightplanesisusuallymade
witha30to40footswathwidthandI2gallontotheacre
WithStearmantypeplanetheswathwidthvariesfrom75
ftto100ftatIV2to1gallontotheacreTheheightof
flightwithbothtypeplaneswillvaryfrom15ftto100ft
ormoredependinguponobstructionsencounteredOver
openpasturesmostapplicationsaverage15ftto20ft

Costs

Costperacreforaerialapplicationofinsecticidesvaries
considerablyThesizeandshapeoftheareaflownisprob
ablythemostinfluencingfactorWhenlargeareascanbe
sprayedthemaximumnumberofacrescanbecoveredat
aminimumcostFromdistricttodistricttheaverageper
acrecostsvaryfromaminimumof265toamaximumof
53oranaverageintheStateof40peracre



Studies

Duringthelarvicidingseasonof1947theCalifornia
StateDepartmentofPublicHealthBureauofVectorCon
trolandtheKernMosquitoAbatementDistrictjointly
studiedtheuseofairplanesformosquitocontrolThis
activitywascarriedonintheKernDistrictatBakersfield

DistrictownedandoperatedPT17swereusedintesting
theaerialapplicationofDDTagainstAedeslarvaeIn
secticideswereappliedbyaerosolsprayersandfromnozzles
attachedtowingboomsInbothtypesofequipmentwind
drivenpumpswereutilizedtodischargetheliquidunder
pressure

Fromapproximately150studyflightsonwhichcom
prehensivedatawereobtainedwefoundthatsprayappli
cationsprovedmoreeffectivethanaerosolwhenusedasa
larvicideagainstAedesspeciesSprayapplicationsofDDT
whichprovedconsistentlybetterthanaerosolweremade
usingdieseloilsolutionsandaqueousemulsionsOfthese
twomaterialstheaqueousemulsionprovedtobethesu
periortoxicantThisconfirmedobservationsmadebythe
districtofcomparableresultsfromapplicationsmadethe
previousseason

Sothatamorecompletecomparisonoftoxicantsmight
beobtainedsimilarstudieswerecontinuedduringthe1948
larvicidingseasonInthesestudiesonlysprayapplica
tionsweremadeTheywereundertakennotonlyinthe
KernMosquitoAbatementDistrictbutalsointheMerced
MosquitoAbatementDistrictatLosBanosItwasdecided
toconductthemconcurrentlyatdifferentlocationstocom
pareresultsobtainedinoneareaagainsttheotherItwas
alsofeltthatundersuchcircumstancesitmightpossibly
bringtolightconditionspeculiartooneregionthatmight
affecttheresults

Atotalof25studyapplicationsusing85hpAeroncas
weremadeduringtheseasonatLosBanoscomparedto33
flightsusing220hpPT17satBakersfieldBothtype
shipsflewatcomparableheightsapproximately15ftwith
theAeroncalayingdowna35ftswathtotheStearmans
75ftswath

AllflightsweremadeforcontrolofAedeslarvaeinir
rigatedpasturesandalfalfafieldsunderwhatwouldbe
consideredcomparableconditionsFourtenthsofapound
ofDDTwasappliedperacreResultswerebasedupon
percentofkillofthirdandfourthstagelarvae

Aminimumof5applicationsweremadeinboth areas

witheachofthefollowingtoxicants
5DDTBKHWaterEmulsion
10DDTBKHWaterEmulsion
5DDTBKHinDieselOil
10DDTBKHinDieselOil
5DDDRhothaneWaterEmulsion

Resultsinthetwoareaswerenotappreciablydifferent
withtheaqueousemulsionsofDDTbutvariedconsiderably
withthedieseloilsolutionsAtLosBanoswiththe5
DDTemulsiontheaveragelarvaekillforthefiveapplica
tionswas96 whileatBakersfielditwas997

Withthe5dieseloilsolutionLosBanosobtainedan
884killcomparedtoa53killatBakersfield

Theapplicationsof10 emulsionand10dieseloil
atLosBanosresultedina946and944killrespec
tivelyorforallpracticalpurposesidenticalAtBakersfield
the10emulsionresultedina96killcomparedto
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533withthe10oilsolution
AtLosBanoswithDDDor3D5emulsionfiveap

plicationsresultedina77killto31atBakersfield
Toverybrieflysummarizetheresultsofthisworkthe

aqueousemulsionsatLosBanoshadaveryslightedgeover
dieseloilsolutionsbutnotenoughtoshowanappreciable
differenceAtBakersfieldthiswasnotthecaseTheDDT
aqueousemulsionapplicationsresultedina978kill
comparedtoa531fordieseloilsolutionsInbothareas
DDDprovedinferiortoDDT

Comparingthedieseloilsolutionstoaqueousemulsions
inthetwoareaswefindresultsasfollows

986killwitha5aqueousemulsion
954killwitha10aqueousemulsion
677killwitha5dieseloilsolution
72killwitha10dieseloilsolution
Or97killwithaqueousemulsiontoa698kill

withdieseloilsolutions

Itisinterestingtonotethatairplanesprayapplications
ofDDTaqueousemulsionshavebeenmarkedlysuperiorto
DDTdieseloilsolutionsforthreesuccessiveyearsat
BakersfieldHoweverinasingleyearstrialatLosBanos
theaqueousemulsionisonlyslightlybetterthantheoil
solutionsactuallysolittledifferentastobeinsignificant

Thesedataareabriefsummaryoftheairplanestudy
workcarriedonforthepasttwoyearsbytheBureauof
VectorControlandmosquitoabatementdistrictsinCali
forniaInthenearfuturecomprehensivedetailedreports
willbepublishedcoveringthesestudiesofaerialapplica
tionofinsecticidesformosquitocontrolinthisState

SummaryofRecommendedProcedures
MrHarveyIMagyVectorControlSpecialistBureau

ofVectorControlincoordinatingandevaluatingcooper
ativeairplanestudiesinCaliforniasubmitsthefollowing
generalrecommendationstoworkersinthisStateusing
airplanesforthecontrolofmosquitoes
1ForthecontrolofAedesdorsalisandAnigromaculis

larvaeinintermittentlyfloodedpasturesbyairplane
aFor3rdand4thinstarlarvae

1LighttomediumvegetationdensityUse04
poundsofDDTperacreappliedwithaspray
planeThisdosagemaybeobtainedbyusingone
halfgallonof10DDTinawateremulsionor
inoilsolutionperacrePercentageconcentration
isbasedupontwopoundsDDTperballonbeing
equalto25

2HeavyvegetationdensityUse05poundsofDDT
oronehalfgallonof12DDTsolutionper
acreappliedwithasprayplane

bFor1stand2ndinstarlarvae

1Lighttomediumvegetationdensity Use020

poundsDDTperacreor12gallonof5DDT
solutionappliedwithasprayplane

2HeavyvegetationdensityUse030poundsDDT
peracreoronehalfgallonof7DDTsolution
appliedwithsprayplane

cFormoreconsistentlyreliablecontrolDDTwater
emulsionsarerecommendedoverDDTDieseloil
solutions

dUseanairplanesuchasaPT17witha220horse
powermotororgreaterflownat75footswathsand
at15footheights



2ForthecontrolofAnophelesfreebornilarvaeinrice
fields

aUse0025poundsofDDToronepintof212 DDT

dieseloilsolutionperacreappliedwithathermal
aerosolplanepatternedafterthosedevelopedbythe
TennesseeValleyAuthority

bUnderconditionsofricefieldsinSacramentoValley
duringAutumnwhenanophelinelarvaerecurrapidly
aftertreatmentthericefieldsshouldberesprayedat
intervalsofapproximatelytendays

cUseanairplanesuchasaPT17planewitha220
horsepowermotororgreaterflownat100feet
swathsand15footheight

3Allairplanetreatmentsshouldbedoneearlyinthe
morninginordertotakeadvantageoflowairtempera
tureswhichhavebeenfoundtobemostimportantas
wellasotherfavorablemeteorologicalconditions
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LOOKINGBACKHALFACENTURY

FORGUIDANCEINPLANNINGANDCONDUCTING

MOSQUITOCONTROLOPERATIONS

ByWILLIAMBHERMS

ProfessorofParasitologyEmeritus
UniversityofCaliforniaBerkeleyCalifornia

Inretrospectaboutfortyyearsagomalariamosquito
controloperationsbeganinCaliforniaPenrynPlacer
Countyandbetterthanfiftyyearsagoinotherpartsofthe
worldSuchdistinguishedandhonoredmenasRonaldRoss
WCGorgasMalcolmWatsonandJALePrincecour
ageouslypioneeredlargescalemosquitocontroloperations
whenfaithwasreallyneededinabigwayYouof1949
aretreadingonsolidfoundationsoflongexperienceIwish
allofyoucouldhaveattendedtheexercisesinWashington
DCMay141948commemoratingthefiftiethanniversary
ofthediscoverybyRonaldRossofthemethodoftransmis
sionofmalariaThiswasatrulyinspirationalevent

Severalweeksagothechairmanofyourprogramcom
mitteeassignedtomethetaskoflookingbackwardand
lookingforwardallinonethirtyminuteglanceIwill
obedientlytakeabackwardlookwithfullknowledgeon
biblicalauthoritythatatleastonepersonsufferedthe
penaltyofbeingturnedintoapillarofsaltforjustone
shortbackwardglanceMyshortbackwardlookdoesnot
implyayearningtoreturntowhatexistedinCalifornia
somefortyyearsagowhentherewerebetween5000and
6000casesofmalariaannuallyinthisstate

Malariahasnowpracticallyvanishedandtherearefew
livingtodaywhorememberwhatwassomefortytofifty
yearsagoaseriousmenacetorurallifeintheGreatCentral
ValleyofCaliforniaIdonotinferthatmosquitocontrol
alonedeservescreditforthisnotablereductioninmalaria
butIdocontendthatanophelinemosquitocontrolworkhad
moretodowiththisthansomefolksarewillingtoconcede

Abackwardlookmayrevealsuggetionshelpfulnotonly
intheconductoffuturemosquitocontroloperationsbut
mayalsogiveusrenewedcouragetogoforwardtobetter
effortonbehalfofthosetheworldoverwholooktothis
groupforaidparticularlythecitizensofCaliforniawho

haveinvestedheavilyinmosquitocontrolasyouallknow
Yoursisthereforeaseriousresponsibilitybasedongood
will yourconstituentslookexpectantlyandconfidently
toyoufortheabatementofannoyinganddiseasebearing
mosquitoesYouhaveajobtodo doitwithsincerityand
devotionContinuetobeworthyofthegoodwillofyour
constituents

PerhapswemayseewhatImeanbydevotionandperhaps
wemayalsoseehowfarwehavecomeinourworkand
moreparticularlywhatmuststillbedonewereItorelate
someincidentsfrommyownexperienceActuallywe
haventtoomuchtocrowaboutandthathadbetterbeleft
tothosewhofollowinanotherhalfcentury

SomethingoverfiftyyearsagotobemoreexactSeptem
ber1898ayoungmanhopefullylefthishometoenter
collegepresumablytopreparehimselfforthepracticeof
medicineTherewerethoughtsofexpertlyadministering
quininetosufferersfromaguewhenandifhegotback
Hedidpursuemedicalstudiesbuthedidnotreturnto
practicemedicineOnethingwascertainhismindwasset
onmalariaforhestillsufferedfromtheeffectsofhalfa
dozenyearsofOhioValleymalariaandhadseenmuchofit
asaboy

Theyear18971898waseventfulasyouallknowforit
wastheyearinwhichRonaldRosstheEnglishmanworking
inIndiaundertheinspirationalguidanceofPatrickMan
sonannouncedthediscoverythatmalariaiscarriedby
dapplewingedmosquitoesAnophelesCoulditbethat
theyoungmanreadthestatementbyRosspublishedinthe
IndianMedicalGazetteforJuly1899Iknowhedidnot
butthisisthestatementinordertoeliminatemalaria
whollyorpartlyfromagivenlocalityitisnecessaryonly
exterminatethevariousspeciesofinsectswhichcarrythe
infection Itremainsonlytoconsiderwhethersucha
measureispracticable Theoreticallytheextermination
ofmosquitoesisaverysimplematter

Onemightalsobelievethattheyoungmanheardthe
exultantwordsofRonaldRoss

ThisdayrelentingGod
Hathplacedwithinmyhand

AwondrousthingandGod
Bepraisedathiscommand

Seekinghissecretdeeds
Withtearsandtoilingbreath

Ifindthycunningseeds
0millionmurderingdeath

Iknowthislittlething
Amyriadmenwillsave

0deathwhereisthysting
Thyvictory0grave

Beforeweproceedfurtherwiththelifeoftheyoung
man nownotsoyoung Ishouldremindyouthatthe
discoverymadebyRonaldRosswasindeedimportantfor
hewastwiceawardedtheNobelprizeinmedicineThen
tooinourday1948PaulMullerreceivedtheNobelprize
inmedicineforhisdiscoveryoftheinsecticidalpropertyof
DDTnowextensivelyusedinmosquitocontroloperations
Yesyouareengagedinsomeveryimportantworkwhich
deservesyourdevotion

Nowbacktotheyoungmanforafewmomentsto
bringoutanotherelementofimportanceFortunatelythe



youngmanfellintothehandsoftwooneatonceandthe
otherlatersympatheticteacherswhoseemedtounderstand
hisimpatientrespectfortheacademicandtheoreticalas
pectsofacollegeeducationandaboveallsympathizedina
veryrealwaywiththeyoungstersoverwhelmingdesireto
knowwhatgoesoninNatureinTheRoughThefirstof
theseteacherswasDrEWBergeradistinguishedzool
ogistinhisdayfromwhomtheboylearnedmoreonfield
tripsthanintheclassroomBergerhadjustpreviously
receivedhisDoctorateinSciencefromJohnsHopkins
UniversityTheotherteacherwasHerbertOsbornthegreat
entomologistwhoisstilllivingWithhimIthepersonal
pronounisappropriateonceyoudoknowtheidentityofthe
youngmannownolongerquitesoyoungspentmany
happysummersontheshoresofLakeEriebeginingin1904
andlearnedfromProfessorOsbornandwithhiminthe
fieldwhatmadeAnophelesquadrimaculatusthesuccessful
speciesthatitisamonganimalsthatconstitutetheanimal
kingdomIwasthoroughlyindoctrinatedwiththeimpor
tanceoffieldecologyandthevalueoftheexperimental
methodIcommendtoyouathoroughfirsthandknowl
edgeofwhatgoesoninthefield

Thenextstepisimportantforitwastheyearofdecision
iewasittobeastrictlyacademiccareerinanEastern
Universityorwasittobewhatseemedthenhazyacareer
perhapsbriefatathenlittleknownUniversityatBerk
eleyCaliforniaStanfordwasmuchbetterknown My
HarvardprofessorsforIwasthenafellowinzoologyin
theHarvardGraduateSchoolshooktheirheads Iwas

takinganawfulchanceparticularlysaidtheygetoutof
AgricultureassoonaspossibleAnywaynomatterwe
wouldbenearerChinaandIdidwanttodoMissionary
workofasortthere soasyouwellseeIremainedin
Californiawheretherewasalsoopportunityformissionary
work

OnachillyfoggyafternooninAugust1908theyoung
manwhoenteredcollegeinOhioin1898tenyearspre
viouslyarrivedinBerkeleyCaliforniawithhiswifeand
youngsonWhenItookmyfirstlookatthethensparsely
builtcampusandthesmallrathercreakywoodenbuilding
knownastheEntomologyBuildinghardbywhatisnow
SatherGateIalmostfeltthatitwasallagloomymistake
Evenourbathingsuitswhichwehadplacedhandilyinour
suitcaseswerenowinappropriateButacrossthehillslay
thegreatCentralValleyofCaliforniaandthereIsoon
learnedwasmalariadeeplyentrenchedinagriculturalprac
ticesirrigationwasliterallythelifebloodofCalifornia
agricultureandfarmerswereparticulalytouchyonthis
subjectasIquicklyleanedInthe19071908University
AnnouncementofCoursesIfoundthedescriptionofa
courseentitledMosquitoesgivenbyProfessorHJ
Quaylewhosepublicationonthatsubjectonthiscoast
JBSmithNewJerseywasapioneerProfessorCW
Woodworthwasalreadyengagedinsaltmarshmosquito
controloperationsinbothSanMateoandMarinCounties
Imustconfessthatmyinterestinsaltmarshmosquitoeswas
verymild theywerenotvectorsofmalariaorofany
otherdiseasehoweverIwassoondrawnintothatsitua
tion

In1909Marchafewmonthsafterourarrivalatthe
UniversityofCaliforniaitwasmygoodfortunetobein
vitedtobecomeamemberofthestaffoftheAgricultural
andHorticulturalDemonstrationTrainajointSouthern

90

PacificRRandCollegeofAgricultureenterpriseMyjob
wastoshowbymeansofexhibitsanddemonstrationshow
MedicalEntomologyandParasitologyexactlysolisted
in1909couldbenefitthefarmerinbetteringlivingcon
ditionsonthefarmforhisfamilyhishelpandhisdomes
ticanimalsThefirstofthesetrainsworkedSouthern
CaliforniatotheMexicanborderduringMarch1909and
somemonthslaterNorthernCaliforniatotheOregonline
IlearnedmuchaboutmalariaasarealmenacetoCalifornia
agricultureduringthatexperienceHaroldGraywhowas
oneofmystudentsatthetimeandafieldassistantgot
someearlyexperienceinthisconnectiontoo

Actuallythecompletionofthatexperienceyouwillnote
intheannouncementofcourses19091810Hermswas
notonlyofferingacourseinMedicalEntomologybutalso
acourseforadvancedstudentsentitledRuralHealthProb
lemsIwouldliketoaddthatattimesbothPresident
BenjaminIdeWheelerandtheDeanofAgricultureDean
EJWicksonspentsomedayswithusontheAgricultural
DemonstrationTrainIamnaiveenoughtobelievethat
theyapprovedofmyeffortsintheCollegeofAgricultureat
thattimeImustletothersdeterminehowUniversityof
CaliforniaPresidentsandDeansofAgriculturehaverated
myworksince

IntheNovember1910bulletinoftheStateBoardof
Healthanindicationofmyearlyassociationwiththat
StateDepartmenttheclosingsentencesofabriefarticle
whichIwrotearetheseWhatthisStatewantsisthe

colonizationofthegreatinlandvalleysandtheproductive
foothillsoftheSierraandthecontrolofmalariaisoneof
thegreatproblemstobesolvedButtheproblemisone
thatcanbesolvedaswearecomingtoseeandthatata
reasonablecostInthosedaysmanyarguedthatitwould
beprohibitiveparticularlysinceitmeantthecontrolofthe
SacramentoRiverThisofcoursewasnotcorrectInthat
samebulletin1910lestweforgetthethenSecretarybf
theStateBoardofHealthDrWTSnowstatedthat
therewere112deathsfrommalariainCaiforniaofwhich
104wereinNorthernandCentralCaliforniaandthere
werebetween5000and6000casesTheannuallossdue
tomalariawasthenestimatedat2820000anindication
oftheeconomicimportanceofthisdisease

Opportunitytotestmyknowledgeofmalariacamein
December1909whenMrFredEMorganwroteWe
hereinthePlacerfoothillregionPenrynwanttofightthe
malariamosquitobutdonotknowhowtoproceed
Canweexpectsomeaidinthis Myanswerinpartwas
asfollowsAcampaignsuchasyouwishtoundertake
shouldbeginasaneducationalmovement Thiscan

bedonewhilethegroundisbeingcoveredandpointsof
attackmarkedIrecommendthatatfirstavigorouscam
paignbemadeinsomerestrictedisolatedareawhere
Anophelesmosquitoesandmalariahavebeenextremelybad
inordertodemonstratebeyondquestionthepracticability
oftheplan

Assoonastheplanbecameknowntheundertakingwas
severelycriticizedanddenouncedbycertainboostersand
certainnewspapereditorsasbeingthewrongkindofad
vertisingMyanswerwasplentyofworkandverysoonwe
readinthesamepapersthesewordsAnopenpolicyof
educationwithevidenceofactiveworktowardtheeradi
cationofadiseaseimmediatelyengendersconfidence
Minewasntanacademicdirectedfromthecampuscam
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paignThiswasamovementanditgainedmomentumin withtheUniversityofCaliforniaasurveyofmalariaand
factithasntslowedupyet mosquitoesinCaliforniaunderthedirectionofProfessor

EarlyinFebruary1910Ibeganspendingmyweekends WBHermsassistedbyMrSBFreebornprovidedthe
inPlacerCountywithoutcostforservicestothecornmu fundsoftheBoardwillpermitfinancingtheplanActually
nityandatnocosttotheUniversitynotevenmyexpenses fundswereappropriatedforthepurpose
InNovemberthePenrynAntiMalariaMosquitoCommittee Thesurveywasconductedduringthesummersof1916
headedbyMrHEButleramanofgreatfaithreporteda 1917and1919ayearoutforWorldWarIwhenIwas
totalexpenditureof71575whichincludedeverything stationedatNewportNewsVirginiacoveringpracticallyfromthepaygivenmyfieldagentsHaroldGrayincluded everynookandcornerofCaliforniathemileagebyautothecostofaknapsackspraypumpand360gallonsofoil mobilewasapproximately20000milesMuchvaluablemuchcorrectiveworkwasdonebythegrowersthemselves informationwascollectedtogetherwithnumerousmosquiTheareaprotectedcoveredabouteightsquaremilesThe toesprincipallyanophelinesSeeFreebornsMosquitoessuccessofthatfirstcampaignasreportedbythelocalcom ofCaliforniaAtameetingoftheStateCountyandmitteewasfarbeyondmyexpectationsFordetailscon MunicipalHealthofficialsheldatRiversideinOctobercerningtheoperationsofthisandotherearlycampaignssee p

Herms1912MalariaCauseandControlMacmillan 1919IpresentedapaperquizzicallyentitledWhatShall
CoNY

WeDowithOurInformationConcerningMalariain
California Whatnow

Mynextsummer1911wasspentinEuropeinorder
tovisitthemalariariddenRomanCampagnavarious Wehadfoundthat13countiesharboredthreefifthsof

schoolsoftropicalmedicineandasadelegatetotheInter allofourmalariaandcomprisedanareaofabout20000
nationalHygieneExhibitinDresdenGermanyInthose squaremileswithadeathrateduetomalariaof142per
daysweborecredentialsbearingthegreatsealoftheState 100000fortheyear1916furthermorethatthesecounties
ofCaliforniaandwealsoboreallexpensesoutofourown comprisedabouthalfthesizeofMississippiwhichhada
pocketsatleastIdidOntheEuropeantripIwasgreatly deathrateof59per100000forthewhitepopulationIn
encouragedbyDrGHFNuttallDirectoroftheMattins otherwordsthesethirteenCaliforniacountieshadamalaria
InstituteofParasitologyatCambridgeUniversityEngland deathratemorethantwicethatofMississippithenregarded

OnmyreturntoCaliforniatherequicklyfollowedre
asoneofthemostmalarialstatesintheUnitedStates

queststoorganizeantimalariamosquitocampaignsinOro
ShastaCountywithanareaofabout3000squaremiles

villeBakersfieldReddingandLosMolinosMyfirstfield
hadamalariadeathrateof641per100000populationas

assistantswereHerbertLeakBenBairosCharlesWood lateas1918Myquestionwasindeedpertinent What

worthEarlCornellandHaroldGrayThelattertheen
werewetodowiththisinformation

gineerisstillinthegameafterfortyyearswithsometime AmalariacontroldemonstrationfinancedbytheState
outonotherjobsHetooacceptedthechallengeandwe BoardofHealthandsupervisedbySBFreebornwascon
haveworkedtogetherhandinhandformanyyears ductedatAndersonShastaCountyduring1920ByMay

Obviouslyexceptforanoverallpictureandafairin 1915theCaliforniaMosquitoAbatementDistrictActhad

tensiveknowledgegainedathalfadozenpointswestill beenapprovedAssemblyBillNo1665Chapter584
hadlittleknowledgeofthemsoquitoesofCaliforniaand resultingimmediatelyintheformationofMarinThree
wehaventmuchyetOntheeveningofMarch81916 CitiesPeninsularcitiesandKernDrMorrisDis

theretookplaceadinnermeetingattheHotelStFrancis trictsTherearenow42mosquitoabatementand6pest

SanFranciscowhichInowbelievetohavebeenthemost abatementdistrictsinCaliforniacoveringover20000
California squaremileswithoperatingbudgetstotalingnearlytwoimportantconferenceonMalariaeverheldin

ThiswasameetingcalledbytheCommonwealthClubto milliondollarsComparethiswithourbeginningin1909

hearareportfromacommitteeonmalariaofwhichDoctor atPenrynwithanareaof8squaremilesandanoperating

GeorgeEEbrightthenPresidentoftheStateBoardof budgetof715

HealthwasChairmanInadditiontoaformalreportby Almostfromthebeginningofourworkitwasmyhope
DrEbrightpaperswerepresentedbyDrRayLyman thttheStatewouldappropriatemoneytoaidinthecontrol
WilburPresidentofStanfordUniversityDrKFMeyer ofmosquitovectorswitnessthefollowingquotationfrom
andDrGeorgeHWhippleTherewasalsoanillustrated anarticleofmineintheNovember1911issueofthe
lectureonmalariabythewriterofthisdocument TwoSkacramentoBeeNosingleactoftheLegislatureismore
recommendationsweremadebythecommitteefirstthat badlyneededandlikelytobringgreaterresultsthanan

rmosquitocontroldistrictsbeformedwhichshallcoverall actappropriatingatleast200000towardthecontrolof
malariainfestedareasinCaliforniaandthatthisbedone malaria Thisamountwiselyspentunderexpertdirec
asrapidlyaspossiblesecondthatifbytheendoftheyear tioncouldbemadetoreducemalariapermanentlybymore
1916thisplanbefoundineffectualorunsatifactorythe than75percentinthreeorfouryearsIn1946subvention
legislatureshouldappropriatefundstobeusedbytheState fundsamountingto400000werevotedbytheLegislature
BoardofHealthtoemployasufficientnumberofinspectors forvectormosquitocontrolIttooktheaddedweightof
toundertakethefieldworkofmalariaexterminationunder anindictmentagainstCulextarsalisasavectorofarthropod
thethenauthorityoftheStateBoardofHealth borneencephalitisandmoreparticularlythethreatof

Astatewidemosquitosurveyseemedtometobeessen JapaneseBencephalitiswhichdidnotmaterializeto
tialOnMarch41916afewdayspriortothemeeting securedirectaidfromtheStateNowwehadaspecies
referredtoabovetheStateBoardofHealthauthorized sanitationproblemwithavengeancemalariavectorswith
suchasurveyinthesewordstoundertakeincooperation afairlywelldefinedbreedingsituationandtheencephalitis



vectorpresentingawidespreadgeneralizedmosquitobreed
ingproblemThisremindsmeofthewordsofRonald
Rosswrittenasearlyas1910Since1899Ihadgradually
becomeconvincedthatantimosquitocampaignshadbetter
beconductednotonlyagainstanophelinesbutagainstall
kindsofmosquitoesatonceCertainlythesearesignificant
wordswrittenbythefounderofmalariology

Nowwiththeavailabilityofasubventionfundof400
000forvectorcontrolandadifficultdiseasepotentialto
getherwithawholeseriesofcomplicationsnotfordiscus
sionhereademandwasmadeforadistributionformula
Onlythosewhoparticipatedinthealmostfruitlessdis
cussionsappreciatehowdifficultitistodevelopanaccurate
formulabasedonepidemiology potentialandrealand
potentialaswellasrealvectorincidenceInshortnumerous
mosquitocontrolagencieswithinthestateenteredupona
scrambleeachintentupongettinghissocalledshareof
thesubventionfundsWhenwekeepoureyeonmoney
insteadofmosquitoesmoneybecomestherootofevil
TheonlyworkableformulainthiscaseistheGolden
Rule

Thetimeforbigoperationswasathand wejumped
fromthehandspraypumperatotheairplaneandpower
sprayererainthecourseofhalfadozenyearsorlessPer
hapsinthisthepatternmayhavebeensetbytheFederal
GovernmentduringthewaryearsBigspendinghadbe
comethemodeAboveallapotentinsecticidehadbeen
placedinourhandsin1943DDTandthefaceofthe
earthitseemedhadtobecoveredinahurry itwas

indeedtheDDTeraandbigmachinerywasameanstoan
endInoureagernesstoapplythenewerinsecticidesno
doubtwithalltoolittleknowledgeandunderstandingI
fearmanyofuslostsightoftheimportanceofpermanent
correctiveworkwhichwasstressedasfundamentalinour
earlyoperations

Wehaveplacedemphasisonmosquitocontrolthrough
theyearshoweverwemustfacesquarelythepossibilityof
vectoreradicationnowfrequentlyurgedTheyoungman
ThomasAitkenwhonamedourpotentwesternmalaria
vectorAnophelesfreebornisnowengagedinacampaign
tocompletelyeradicatethemalariavectorsfromtheIsland
ofSardiniaSomeofyouheardhimsayafewweeksago
thatthisisbeingdonebytheuseofsmallhandsprayers
and33000menarebeingemployedintheeradicatory
campaign anexpensiveprojectSardiniaisanisland
comprising9300squaremilesandapopulationofabout
1220000Thesituationissuchthatanophelinevector
eradicationappearstobepossibleandtheobjectiveis
beingachievedTheeradicationoftheintroducedAno
phelesgambiaefromaconsiderableareainBrazilalsoat
heavyexpensewasthoroughlyjustifiableseereports
TheeradicationofAedesaegyptiisalsothoroughlyprac
ticalincertaincommunitiesThereseemstobenogood
reasonforundertakinganexpensivevectoreradicatory
campaigninCaliforniaIstillbelievewecanhandleour
mosquitobornediseaseproblemeconomicallybykeeping
potentialvectorpopulationsbelowthelevelofpublic
healthimportanceAhighdegreeofprotectionagainstpest
mosquitoesmayalsobehadatreasonablecost

ThereisaninterestingitemintheDecember1891issue
ofNatureconcerningtheuseoffishinmosquitocontrol
namelyAnEnglishgentlemanlivingontheRiviera
havingbeentroubledbymosquitoesdiscoveredthatthey
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bredinthelargetankskeptforthepurposeofstoringfresh
waterwhichiswasratherararecommodityatthisMedi
terraneanresortHeputapairofcarpineachtankand
succeededinthiswayofextirpatingtheinsectpestThis
itemleadsmetostatethatthetopminnowGambusia
affiniswasbroughtintoCaliforniabytheStateDepartment
ofPublicHealthin1922when600ofthesefish were

broughtinbytruckinmilkcansIrecallthehotsummer
daywhenthistruckwasonitswaytoChicowithStan
FreebornaboardkeepingthefishaliveTherearenodoubt
manymillionsofthesetopminnowsinnearlyeverypart
oftheStatetheywereestimatedat50to60millionin
midsummerof1929

Itmightinterestyoutoknowjustwhenandwherethe
CaliforniaMosquitoControlAssociationcameintobeing
TheprogramdatedMarch26and271920openswitha
paperbyyourpresentspeakerentitledMosquitoControl
anImportantFactor TheDevelopmentoftheStates
ResourcesandtheNecessityforCoordinatedEffortThe
afternoonoftheseconddaywasspentinthefieldnearSan
MateoThesessionswereheldinAgricultureHallUniver
sityofCalifornia

MOSQUITOCONTROLCONFERENCE

AgricultureHallUniversityofCaliforniaBerkeleyCalif
March26thand27th1920

March26FridayRoom204

MorningSession
1000amMosquitocontrolanimportantfactorinthe

developmentofthestatesresourcesnecessity
forcoordinatedeffort WBHerms

1030amBusinesssession OrganizationofCalifornia
MosquitoControlAssociationwithdiscussionof
itspossibleactivities

1200m Lunch

AfternoonSession
130500pm

Laboratorysession Room204
a Demonstrationofpublicitymethods
b Identificationofmosquitoes
c Diagnosisofmalaria smearmakingand

stainingwithmicroscopicexaminations
EveningSession

DinnerandGettogethermeeting
Roundtablesmokerforpurposeofdiscussing
FinanceandLegislation SBFreeborn

March27Saturday

MorningSession

630pm
800pm

900am1200m

DiscussionMeetingRoom294Shortten
minutetalkstoopendiscussion

a Drainagemethods MEFranklin
b Oilingmethods HEWoodworth
c Influenceofricefields WCPurdy
d TheUrbanproblem EHRolison
eSaltMarshproblem NMStover
f TheRuralproblem



AfternoonSession

1220pmLeaveonKeyRouteFerryforSanFrancisco
LunchonFerryThencetoSanMateoviaInter
urbanelectrictovisitThreeCitiesMosquito
AbatementDistrictFieldtripunderdirection
ofNMStoverSuperintendentoftheDistrict

500pmBusinesssessionandadjournmentProbablyin
SanMateo

Nowthatwehavetakenabackwardlookoveraperiod
ofabouthalfacenturyalltoldwhatdidweseethatwill
aidindoingabetterjobofmosquitocontrolduringthe
nextfiftyyearsIamsureyourecognizedadegreeofde
votiononthepartofthesocalledoldtimersTheyhad
dedicatedthemselvestoataskandstayedwithitToyou
Isaykeepfaithwiththefolkswholooktoyouforthe
accomplishmentofmosquitocontrolItstimelongrunthat
countsKnowwelltheinsectsmosquitoesagainstwhich
youarecontendingnoneofusknowsenoughaboutthe
habitsandbehaviorofmosquitoesyourentomologistwho
istrainedtounderstandthewaysofinsectsisanimportant
integralpartofthewholeprojectifyourprojectistosuc
ceedtheengineerorhisequivalentandtheentomologist
orbiologistmustworkinharmonyNeithertheento
mologistnortheengineershouldberegardedasatemporary
elementinyourprogramtobeemployedprecariouslyout
oftemporarysupplementarysubventionfundsTheday
willcomewhenproponentsaswellasopponentswillagree
thattheinvestmentofstatesubventionfundsinentomolog
icalguidanceaspwellasengineeringguidancewasawise
investmentFortyyearsexperienceinmosquitocontrol
particularlyvectorcontrolhastaughtmethesoundnessof
thisprocedure

Educationofthepublichasbeenconsideredanim
portantpartofourprogramfromtheverybeginningand
mustcontinuetoplayanimportantpartinyourwork

Emphasiswasplacedonpermanentcorrectiveworkatthe
veryoutsetandIammosthappytoaddmyapprovalto
thepaperonthatsubjectpresentedatthissessionbyHarold
Graywhounderstandsmyphilosophyofmosquitocontrol
thoroughly

Youareconcernedwithinsecticidesbewiseandunder
standingintheiruseContinuesearchingforaspecificculi
cideDontbepenurioustothepointofmissingyour
objectiveentirelybutscrutinizeyourbudgetmostcarefully
Rememberthatyouarespendingthepeoplesmoneyand
thatyoushouldaccountforeverydollarevenmorecarefully
thanyoudoyourownBeprudentnowthetimemaybe
nearwheneventhemanagerswillhavetogettheirfeetwet
handlingaspraypumpKeepyourhouseinorder

Aslongaspeopleanywhereintheworldsufferanddie
frommosquitobornediseasesyourjobisnotdone

Youhavebettertoolstoworkwithbetterinsecticides
muchmoreknoweldgeandbettermentoapplytheseand
alotmoremoneytoworkwithhencemuchmoreisex
pectedofyou butyoushouldstillbemenofgreatfaith
devotedtoanimportanttaskIwonderwhatreportswill
beheardatmeetingsoftheseassociationsfortyyearsfrom
nowIhopeitmaybesaidthenthatnolongerdomillions
ofhumanbeingssufferanddiefrommosquitobornedisease
astheydotodayItprobablywontbebecausemosquitoes
havebeenexterminatedbutbecausemenhavelearnedto
controlthem
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Andnowwhetheryouhavesufferedfrommalariaor
fromthevicariousexposuretothepainfulbitesofAedes
sollicitansorAedesnigromaculisyoumaybeassuredof
anabodeinHeavenforsoreadsinpartthisinteresting
poeminTropicalMedicineNewsofAugust1944

Youpileuptheblanketsandtrytogetwarm
Yetshiverandshakelikealeafinastorm
Yourheadslikeafurnaceyourthroatlikeadrain
Andyourbodysonerackingalloverishpain
Whileburninghotneedlesarepiercingyourbrain

YourehavingatouchofMalaria

Ifbychanceyoushouldseeapoorwreckpassingby
Yellowofskinandawateryeye
Bonesallarattlewithlipsturningblue
WhogibbersandblinkslikeanapeattheZoo
Dontshootthepoordevil itsonlyhesdue

ForanotherattackofMalaria

TissaidwhenyoudieandarriveattheGates
OfHeavensabodewhereSaintPeterawaits
Itcountsnotatallifyouvesquanderedyourtime
Whatsinsyouhavedoneorthedepthofyourcrime
Youveaboxseatreservedwiththemartyrssublime

IfyouvesufferedonearthfromMalaria

MrWashburnThanksalotProfessorHermsWe
alwaysliketohearfromyouYourpaperisarealclimax
tothisconference

WehaveafewthingstowinduptheConferenceWe
wouldliketocallforannouncementsnowChetRobinson
onthemotorcadeSomeoftheseannouncementsareim
portantsotrytoremainifyoucan

MrRobinsonJustaveryshortannouncementtothose
whoaregoingonthemotorcadeAtthedeskjustasyou
gooutthehalltherearetagstoputonyoursuitcasePlease
putonyournamesothatwecanhavethemAlsoa
mimeographedtwosheetpapergivingthecarsthatyouare
goingin

MrWashburnCaliforniasthanksgototheAmerican
groupforparticipationandjointeffortsinputtingonthis
SeventeenthAnnualConferenceIthinkithasbeenavery
finethingManyofushaveseenoldfriendsandhave
learnedsomenewideasIknowthatwewillcarrythem
backhomeandhaveabetteryearinthefutureIfthereare
nootherannouncementsIwilldulyclosethisSeventeenth
AnnualConferenceoftheCaliforniaMosquitoControl
AssociationAdjourned

THEEIGHTEENTHANNUALCONFERENCEOF

THECALIFORNIAMOSQUITOCONTROLASSO
CIATIONWALLBEHELDINBERKELEYCALIF

ORNIAFEBRUARY2AND31950
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APPENDIX

Sheet1 Front

GROUNDPOWERSPRAYEQUIPMENTSTUDY

InspectorsReport

StudyNo Agency Inspectors

ADateDay Month Year Hour ampm

BLocation

COperationalFactors

1TypeofContolAdulticiding Larviciding

2MethodofApplicationSpray Mist Fog

3DataASwathWidth EPresureUsed

BTreatmentTime FVolumeUsed

CAcreage GTypeNozzle

DNPH HMaterial

4GrossCharacteristics

ADenseMistorFog FPoorPenetrationofVegetation

BLightMistorFog GQuickBreakDownin30Sec

CEvenSpreadonWater HLongSuspension

DUnevenSpreadonWater I

GoodPenetrationofVeg J

5ParticlesASize MicronsMassMedianDiameter

BDistributionNoperField Magnification

DMeteorologicalFactors

1AirTempA6fthigh B1fthigh

2RelativeHumidity

3WindVelocity ftmin

WindDirectionN NE E SE S SW W NW

EBiologicalFactors

1TypeWaterArea 4pH
CodeSeeReverse Average5SurfaceReadings

2OriginofWater 5WaterDepth
CodeSeeReverse AverageatMaximumInfestationNearest4

3WaterTemperature FGVegetationPresent Absent

Average5SurfaceReadings

FileNo



INaturalWater

AStreams

BLakes
COverflow

DSeepage

IIIIrrigationWater
ACanals Ditches

BSeepage
CBoxes

DOverflow

IVIndustrial CommunityWastes

ALagoons
BStreamBed

VDomesticSources

ADairyDrainsandSumps
BWaterTroughs
CFaucetDrips
DRefrigerationUnits

VIMiscellaneousSources

AWaterTanks

BArtificialContainers

CExcavations
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Sheet1 Reverse

CODEFORMOSQUITOLARVALSOURCES

ELowSpots
FMarsh FreshWater

GMarsh SaltWater

IIRainPools

ATemporaryPond BPermanentPond

ETailEndSpread
FLowSpot
GStandPipe
HFlooded

CSewerFarm

ECellars

FCatchBasins Gutters

GFishPonds

HWasteDisposalUnits

DTreeHoles

EHoofPrints

FileNo8848



AHeightofCover 1Low

3High

BDensityofCover 1Light

3Heavy
C ofCoverOverWaterSurface

eeReverseor

9Algae APresent Absent

BSurface Subsurface Bottom

CPerCentofRelativeWaterSurfaceAreaCovered Nearest25

10Flotage APresent Absent

B ofWaterSurfaceCovered

FEntomological
NotePreInspectiontobemadeattimeoftreatment

LaboratorySpecimens
Submitted

LocationofNoKillorSmall Kill

2Medium

2Medium
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Sheet2Front
2

tionanormationon egetationactors

FIELDNATURALINSPECTIONRECORD

7Vertical 8Horizontal
Vegetation Vegetation

Remarks

FileNo881S

PreTreat

Inspection

6Hours

Post

Inspection

12Hours
Post

Inspection

24Hours
Post

Inspection

48Hours
Post

Inspection
No Kill No Kill No Kill No Kill

Date

TimeofInspection

HoursafterTreatment

NumerofDips

NoandStagesPresent

1 2

3 4

Pupae

Total

Adults

AHeightofCover 1Low

3High

BDensityofCover 1Light

3Heavy
C ofCoverOverWaterSurface

eeReverseor

9Algae APresent Absent

BSurface Subsurface Bottom

CPerCentofRelativeWaterSurfaceAreaCovered Nearest25

10Flotage APresent Absent

B ofWaterSurfaceCovered

FEntomological
NotePreInspectiontobemadeattimeoftreatment

LaboratorySpecimens
Submitted

LocationofNoKillorSmall Kill

2Medium

2Medium
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Sheet2Front
2

tionanormationon egetationactors

FIELDNATURALINSPECTIONRECORD

7Vertical 8Horizontal
Vegetation Vegetation

Remarks

FileNo881S
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Sheet2 Reverse

HeightofvegetationtobedeterminedbyLowtwoinchesorlessMediumtwototwelve
inchesHigh12inchesorover

Densitytobedeterminedbyusingastandarddipperwithhandlehavinganoverall
lengthofsixfeetplacedinahorizontalpositionandobservedfromadistanceof10feet
Lightcoverwillbewhen75percentormoreofthetotalmeasuringunitisobserved
Mediumwillbewhenbetween25percentand75percentoftheunitisvisibleHeavy
willbewhen25percentorlessisvisible

FileNo8848



Stations 3Mile 14Mile 4Mile 1Mile 14IYIiJe Control

NoAdults

PerCentKill Hours Hours

1

6

12

24

Hours

1

6

12

24

Hours

1

6

12

24

Hours

1

6

12

24

Hours

1

6

12

24

Hours

1

6

12

24

Stations 25Feet 50Feet 75Feet 100Feet 200Feet Control

NoLarvae

PerCentKill Hours Hours

1

6

12

24

Hours

1

6

12

24

Hours

1

6

12

24

Hours

1

6

12

24

Hours

1

6

12

24

Hours

1

6

12

24

Species
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Sheet3
FIELDARTIFICIALINSPECTIONRECORD

StandardAdultCagesandLarvaeCagestobeusedforalltesting

Remarks

StagesUsed

FileNo8S48


