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PROCEEDINGSANDPAPERSOFTHESIXTEENTHANNUALCONFERENCE

OFTHE

CaliforniaMosquito ControlAssociation

TheSixteenthAnnualConferenceoftheCalifornia

MosquitoControlAssociationwascalledtoorderat915
amThursdayFebruary121948inroom113Agricul
tureHallUniversityofCaliforniaBerkeleyCaliforniaby
PresidentArthurFGeibwhointroducedProfessorEO
EssigChairmanoftheDivisionofEntomologyand
Parasitologywhopresentedthefollowingopeningaddress

ProfessorEssigTheDivisionofEntomologyand
Parasitologyisalwayspleasedtowelcomeallofyouwho
areconcernedwiththedevelopmentandadministration
ofMosquitoAbatementDistrictsItisrightthatyoushould
cometothisinstitutionandtothisbuildingtoholdyour
annualconventionBecauseitwasherethatProfessor

HermsDzFreebornandtheirassociatesincludingmany
ofyouleadersinthisroomconceivedandbroughttoex
istencethefirstMosquitoAbatementDistrictinthisstate
ThereforewelcometoyouOurchiefconcernisthatyour
meetingswillbemostpleasantandprofitableandwewill
Loallwecantomakethemso

WeintheUniversityhavemuchincommonwithof
ficialsofmosquitoabatementdistrictsWeareallcon
cernedwiththesamegeneralproblemsthecontrolofpes
tiferousinsectsTothisendwemayverygreatlyaideach
otherinlayingourexperimentsintestingallthenew
promisinginsecticidesindevelopingsuitableaerosoldust
ingandsprayingmachineryinmakinginsectsurveysin
determiningallthevariousspeciesofinsectsinvolvedand
indoingallwecantocontrolthedestructiveinsectpests
withoutupsettingtoomuchthenaturalbalanceofbeneficial
animalsthatareeverywhereaidingintheeliminationof
theveryonesweseektodestroy

Wesharealiketheresponsibilitiesofaccomplishing
theseendswiththeleastpossibledamagetogrowingcrops
andtoeliminatetheuseofallinsecticidesthatarelikely
toleaveresiduesthatmaycauseinjurytowildanddomes
ticanimalsandtohumanbeingsInthedeterminationof
insectspecimensandincertainrecommendationsforthe
useofnewinsecticidesandequipmentwemaybeableto
helpyouInfurtheringtheprogressofourCaliforniaIn
sectSurveyyoucanassistusverygreatly

Yourgroupcanverymateriallyaidinthetrainingof
competentgraduatestudentsbyfurnishingemployment
whereverpossibleduringthesummervacationmonths

Thesevariedendeavorsformanextremelylargeand
importantassignmentwhichwillrequirealloftheknowl
edgewisdomandingenuityofthecombinedeffortsofall
ofusLetusthenuniteouractivitiestofurtherthecause
ofpublichealthwhichissovitaltoeveryoneofusandto
theworldatlarge

MrGeibThankyouProfessorEssigItisnowcus
tomaryforthePresidentoftheCaliforniaMosquitoControl
Associationtodeliverashortmessage

PresidentsMessageIwishtowelcomeallofyouto
this16thAnnualConferenceoftheCaliforniaMosquito
ControlAssociationandinviteyoutoparticipateinthe
discussionsfollowingthevariouspaperstobegivenhere
WeallwishforthisConferencetobeaninformalone
designedtoallowforgeneralparticipation

Wehavewithusmanyoutofstateguestsandvisitors
ThesepeoplearenotonlyfromneighboringPacificCoast
Stateswheretheyhavemosquitocontrolproblemssimilar
tooursbutsomearefromacrosstheContinentalUnited
StatesWearemosthappytohaveyouherewithusand
wishtoofferoursincereappreciationtoallofyouwho
havetraveledsofartoparticipateinthesemeetings

Inyearsgonebyithasbeencommonpracticeforthe
Presidenttoreviewbrieflythehistoryandactivitiesofthe
CaliforniaMosquitoControlAssociationThisyearhow
everduetotheconspicuousprogressmadeduring1947in
theadvancementoftheAssociationasanorganofservice
tolocalmosquitocontrolagenciesthisentireeveningwill
bedevotedtodiscussionofitsactivitiesandofplansforthe
futureItisthebeliefofmanyofthedistrictsthatastrong
activeAssociationisourbestanswertofurtheringCaifornia
mosquitocontrolandinunifyingmosquitocontrolactiv
itiesatthelocallevel

Followingthismessagewewillhearaboutthegrowth
ofmosquitoabatementinCaliforniaduring1947soIwill
notgointoanydetailonthatsubjectHoweverIwillat
tempttogiveyouaverybriefhistoryofmosquitocontrol
inCaliforniastartingwiththepassageoftheMosquito
AbatementActin1915

Duringthe30yearsfrom1915to1946therewere39
mosquitoandpestabatementdistrictsestablishedinthe
StateofCaliforniacontrollingmosquitoesoveratotalarea
of4645squaremiles

In1946sixnewdistrictswereformedandanadditional
areaof6353squaremilescameundercontrolThisspurt
ingrowthwascontinuedin1947untilatthepresenttime
thereare41mosquitoabatementdistrictsinCalifornia
controllingmosquitoesinanareaexceeding16000square
milesSeveralotherareasarenowintheprocessoforgan
izationofmosquitoabatementdistricts

Factorscontributingtothistremendousgrowthintwo
hortyearsaremanybutprobablysomeofthemostim
portantare

ImpetusandpublicityasaresultofWorldWarIIin
thecontrolofdiseasebearinginsects

Thediscoveryofhighlyeffectiveinsecticidesresulting
innewcontroltechniquesandoperationsatreducedcosts



GrantsfromtheStateLegislatureintaleformofSub
ventiontomosquitoabatementdistrictsandotheragencies
engagedinmosquitocontrol

Ihavebroughttoyourattentionthisverybriefhistory
ofthegrowthofmosquitocontrolinCaliforniasothatyou
willrealizethetremendousspurtofactivitythathastaken
placeandthemagnitudeofthecontrolproblemthatisnow
confrontingthemosquitoabatementdistrictsofthisState
Oursisaresponsibilityandachallengethatwillnotbe
easilyfulfilledInadditionmanyeyeswillbeturnedthis
waytoevaluatethepractibilityofmosquitocontrolona
scalethatisnowbeingundertakenhereandwhichis
promisedforthefuture

Atthepresenttimeover150000000isbeingspent
annuallyformosquitocontrolinCaliforniaanditismost
likelythatthisamountwillbeincreasedinthenearfuture
Withmosquitocontrolactivitiesherebecomingsowide
spreadandonsuchalargescaleitseemshighlyimportant
thatwehaveastrongactiveMosquitoControlAssociation
tofurthertheworkoflocalmosquitocontrolandtoactas
aclearinghouseforallindividualsandagenciesinterested
inmosquitocontrolactivitiesThiseveningsdiscussionwill
servetoamplifythisimportantconsideration

NextontheprogramwewillhearfromDrWL
HalversonStateDirectorofPublicHealthwhomweall
welcomeasafriendinterestedinourAssociationsactiv
ities

CALIFORNIAMOSQUITOCONTROLSTRIDES
DURING1947THEOUTLOOKFOR1948

BYWILTONLHALVERSONMD

DirectorofPublicHealth

AtyourlastAnnualConferenceitpleasedmetohave
theopportunitytoaddressyouonthissubjectofmutual
concern mosquitobornediseasecontrolAgainIcon
sideritapersonalpleasuretoreassureyouofthevital
interestoftheStateDepartmentofPublicHealthinfurther
ingorganizedmosquitocontrol

InDecemberof1946whenyourlastconferencewas
heldourmosquitobornediseasestudiesanddemonstrat
tionsandsubventionassistanceformosquitocontrolwere
inthebeginningstagesTodayweareinapositionto
discusstheoutlookfor1948byevaluatingourexperience
ofthepast20months

TheresponsibilityvestedwithourDepartmentbythe
StateLegislaturein1946inthisprogramrequiredadmin
isteringanannualexpenditureinexcessofahalfmillion
dollarsOureffortshaveinturnbeenbalancedbyex
pendituresofmosquitocontrolagenciesinexcessofa
milliondollarsThisoverallefforthasrequiredchangesin
administrativeorganizationandsupplementingoftechnical
guidanceOurownstaffexpandedtoshoulderthevarious
phasesofnewactivitiesreceivedinvaluablehelpfromthe
MosquitoControlAdvisoryCommitteethisyearaugmented
andknownastheVectorControlAdvisoryCommitteeThe
membersofthepastyearscommitteewere

DrKarlFMeyerDirectorHooperFoundation
DrWMcDowellHammonHooperFoundation
WilliamCReevesEncephalitisStudyUnitHooper

Foundation
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StanleyBFreebornAsstDeanCollegeofAgriculture
UniversityofCalifornia

WilliamBHermsProfessorEmeritusUCConsultant
toStateDeptofPublicHealthonEntomology

HaroldFGrayExecutiveOfficeAlamedaCountyMos
quitoAbatementDistrict

JohnJSippyMDSanJoaquinCountyHealthOfficer
EChesterRobinsonMgrEastsideMosquitoAbatement

District

ArthurFGeibMgrKernMosquitoAbatementDistrict
Theircollectiveoutlookasexpertsinthisfieldmaterially
asistedusinplanningtheprogram

Ourtaskinmosquitodiseasestudiesdemonstrations
andsubventionshasbeenadiverseresponsibilityinvolving
fourofthefiveDivisionsofthisDepartment Adminis

trationEnvironmentalSanitationLaboratoriesandPre
ventiveMedicalServicesInadditiontheyear1947saw
organizationoftheBureauofVectorControldesignedto
performbroadervectorcontrolservicesThisBureaucom
binedtheSectionsofMosquitoControlandRodentControl
withintheDivisionofEnvironmentalSanitation

Theobjectivesofourmosquitocontrolactivitiesas
statedin1946havepersistedtothepresentwithfewmodi
ficationsandweanticipatetheirextendingthrough1948
ThephilosophyofthisDepartmentistorecognizethe
placeofthelocalagencyinachievingresultsinoperational
programssuchasyoursOurrelationshipremainsanad
visoryonetothemosquitoabatementdistrictsandlocal
healthdepartmentsengagedinmosquitocontrolBriefly
someoftheobjectivesandaccomplishmentsoftheprogram
areasfollows

1Subventionshavebeencontinuedinareasandwith
agencieswhichhaveshownactivepursuitofsoundmos
quitovectorcontrolApreceptofthesubventionprogram
wastheneedforeffectivemosquitovectoraccomplishment
continuouslyoveranumberofyearsinordertodemon
stratetheeffectofadequatemosquitocontroluponthe
encephalitisandmalariaratesInthisregardagencies
continuingwiththesubventionprogramhavebeenex
pectedtoprovide

aProperadministrativeandtechnicalsupervision
overtheiroperationstoeffectmorereliableresults

bAdequateofficeanddepotfacilitiestomakefor
necessaryrelationsbetweentheagencyandthepublicand
toorganizeadministrativeandoperationalactivitiesforthe
maximumofefficiency
cBookkeepingauditandinventorysystemstoas

surethatoperationsareconductedonabusinessbasis
dRecordsoncontroloperationsandmosquitooc

currencetosupplyfactsconcerningthecostsandresultsof
controlmeasuresemployedmosquitospeciesandtheir
significancewithintheareaundersubventionaswellas
aidinguidingthelikelycostsandneedsoffutureopera
tions

2Newlyorganizedmosquitocontrolagenciesareex
pectedtoqualifyforsubventionassistanceonthebasisof
mosquitoborneendemicityandvectorprevalenceThede
greeofassistancewillbedeterminedupontherecommen
dationsofourVectorControlAdvisoryCommittee

3Contractswithmosquitocontrolagenciesduringthe
currentfiscalyearprovideforStateassistancedependent
uponaprescribedquarterlyoperationalplanTheeffect
ofStatemoneybeingavailableonlyafterexpenditureof
committedlocalfundshasmadeformorepreciseplanning



bytheindividualagencyofbothbudgetandoperations
Tobesureseasonalvariationsinwhichtheyear1948
seemstobeunusuallyunusualcanmakeforanelementof
errorHoweverprovisionhasbeenmadeforadjustment
ofjustdeparturesfromtherequirementsofthecontract

4Inmanyoftheareasimprovedrelationsareneeded
betweenmosquitoabatementdistrictsandlocalhealthde
partmentsagriculturalcommissionersprivatephysicians
veterinariansschoolsandserviceclubsAllhavefunctions
dedicatedtocommunityserviceandadvancementBymeet
ingtogetherandbecomingapprisedofyourmutualob
jectivesmuchcanbegainedtoaideachindoinghisjob
alittlebetterWeencourageyoutomakethemostofthese
associationsaspartofyourmosquitodiseasecontrolpro
gram

5Theexpansionoforganizedmosquitocontrolisa
continuingmovementthroughoutCaliforniaTodaythe
areaunderorganizedmosquitocontrolinCaliforniaisap
proximately16250squaremilesofwhich5250square
mileshavebeenincludedsinceyourlastAnnualMeeting
Theoutlookfor1948isthatanadditional4000square
milesofareawillundertakeorganizedmosquitocontrol
Thismovementwillcontinueasirrigationpracticeindus
tryandpopulationincreasethroughouttheState

6Detailsofphysicalaccomplishmentsofthemosquito
controlactivitiesduringthepastyearwillbepresentedto
youbymembersofourstafflaterinthisConferenceThe
magnitudeofthetotalmosquitocontrolefforthasbeentre
mendousOverallexpenditureofStateandlocalfundshas
exceeded 1600000onthesubventedprogramsforfiscal
year19461947Inaddition230000hasbeenexpended
bytheStateassistedbysomeUnitedStatesPublicHealth
Servicefundsincarryingonitsmosquitobornedisease
studiesdemonstrationsofmosquitocontrolanddirecting
thesubventionprogramAsidefromthetwoforegoing
totalsanestimated250000hasbeenexpendedbyother
mosquitocontrolagenciesintheStateofCaliforniaThus
theestimatedtotalexpenditureinthisfieldofactivity
duringthepastcalendaryearhasbeenover2000000As
statedlastyearthisisbigbusinessandabigresponsibility

7Ourstaffhasalsobeenoccupiedduringthepastyear
invariousformsofoperationalresearchInthisactivity
wehaveendeavoredtoworkcooperativelywithlocalagen
ciestoachieveourcommonobjectivesAirplaneopera
tionsuseofgroundaerosoltreatmentofsewerfarmand
winerywastesandothermiscellaneousactivitiesarebeing
evaluatedtodeterminetheirplaceintheoverallschemeof
mosquitocontrolmethodsThestudieswillcontinueduring
1948supplementedastheneedarisesbynewundertakings

8Inaccordancewiththerecommendationsofthein

itialAdvisoryCommitteewehaveagainrequestedcontin
uationofthe400000SubventionFundduringthenext
fiscalyearTentativelyweareproceedingonthebasisof
subventionassistancetoagencieswithwhomcontractshave
beeninexistenceoverthepasttwoyearsWeanticipate
thatalessenedratioofassistancewillbethecharacteristic
patternfollowedAnewareaunderorganizedmosquito
controlandeligibleforassistancecanreceivesubventionin
keepingwithitsdegreeofeligibilityAreasnotunder
controlwillbegivenadvisoryassistanceinorganizingthe
necessaryagencytoundertakemosquitocontrolEmer
gencyassistancewillbegivenineventofoutbreaksof
mosquitobornedisease
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9Mosquitobornediseasestudiesconductedconcur
rentlywiththesubventionprogramhavebeenamajor
activityoftheAcuteCommunicableDiseaseServicethe
epidemiologicalbranchofourDepartmentAprogress
reportonmedicalstudiesofthemosquitobornediseases
malariaencephalitisinhumansandequineencephalomye
litisinhorseswillbegivenbyDoctorJAMooreChief
oftheACDServicelaterintheprogramOurencepha
litisstudyhasutilizedthediagnosticservicesoftheState
VirusLaboratoryemployedmedicalofficerstostudythe
diseaseinhumansemployedveterinarianstostudythe
diseaseinhorsesandpresentedtheproblemtolocalhealth
departmentsmedicalsocietiesandveterinarians

Theforegoingstatementsontherelatedmosquitocon
trolactivitiesareapartoftheoverallVectorcontrolre
sponsibilitiesoftheDepartmentAsbroughtoutearlierin
thisreportthereorganizationoftheBureauofVectorCon
troldirectstheattentionofthisDepartmenttowardvector
bornediseasesinvolvingarthropodsotherthanmosquitoes
Itisnotunlikelythatinthefuturetheywillbeattacked
byapproachessimilartothoseusedagainstmosquitoes

Rodentsashostsofthevectorsofplaguemurinety
phustularemiarelapsingfeverandRockyMountain
SpottedFeverwarrantorganizedcontrolactionincluding
controloftheectoparasitesthemselvesFliesincluding
gnatsarelinkedinthetransmissionofnumerousdiseases
bothdirectlyandindirectlySomeofyourdistrictsIun
derstandaregivingseriousconsiderationtoexpandingyour
mosquitocontrolmeasurestoincludethehouseflywiththe
desireforpestcontrolbeingthemotivatingforceThis
willconstituteanimportantpublichealthmoveaswellI
canassureyou

Howfarthismovementinthecontrolofothervectors
willcarryonlytimewillrevealbutitislikelythatasthe
publicrecognizesthevaluebeingreceivedfromitstax
dollarsspentonmosquitocontrolitwllinclinetowant
likeresultsonrodentsandothernoxiousarthropodsThis
ofcoursewilldemandthatscienceandthepersonnelen
gagedinthisspecializedfieldprovidethepublicwithas
suranceoftheeconomicpracticabilityofeachundertaking
Thiswefeelcanbestbeassuredthroughutilizingpro
fessionalservicestosupplytechnicalguidancetothese
activities

Ourparticipationinothervectorbornediseasesdoes
innowaypointtoalesseningofourrelationshipwithmos
quitocontrolWeareattemptingtorenderservicesinthis
fieldwhichwillproratethedegreeofservicetothesignifi
canceofthediseaseInthisregardmosquitoesandtheir
controlstillrankasanumberoneproblem

Insummarizingletmestatethatwearepreparedto
advancesidebysidewiththelocalmosquitocontrolagen
ciestowardtheeffectiveandeconomicalcontrolofmos

quitoesThisDepartmentremainseverreadytoassistin
anywaypossibleemergencyorroutinetorenderservices
inthefieldofvectorcontrolAllofusinthisrapidlygrow
ingStateareconfrontedwithachangingsetofconditions
Ouraimistokeepabreastofthechangesandtodowhat
weareabletodirecttowardbettermentofthepublic
healthandcomfort

MrGeibThankyouDrHalversonThepartthat
theStateHealthDepartmenthasplayedinthedevelopment
ofCaliforniaMosquitoControlisrecognizedbyallofus
andwesincerelyappreciatetheinterestwhichyouhave
showninourwork



Anotherspeakerwhoisbecomingrecognizedandre
gardedbyallofusasaperennialtoourannualconference
isDrWMcDowellHammonwhowilladdressusonthe
AdvancesinKnowledgeoftheVectorsandArthropod
ReservoirsofCertainoftheEncephalitides
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ADVANCESINKNOWLEDGEOFTHEVECTORS
ANDARTHROPODRESERVOIRSOFCERTAIN

OFTHEENCEPHALITIDES

readby
WMcDHAMMONMD

FromtheNeuropathicVirusUnitGeorgeWilliamsHooper
FoundationUniversityofCaliforniaSanFranciscoCalif

Originalresearchworkreportedwasperformedin
collaborationwiththeCommissiononVirusand
RickettsialDiseasesArmyEpidemiologicalBoard
OfficeoftheSurgeonGeneralUSArmythe
CaliforniaStateDepartmentofPublicHealthand
theUnitedStatesPublicHealthServiceCommuni
cableDiseaseCenterandResearchDivisionsaided
byagrantfromtheNationalFoundationforInfan
tileParalysisInc

Theepidemiologyofthearthropodborneencephalitides
occurringwithinthisstatehasbeenworkedototoastage
whereitappearstobethemostcomplicatedofanyofthe
knownarthropodbornediseasesThereforetotheepidemi
ologistthisgroupismostfascinatingTothepublichealth
administratorwhoisresponsiblefortheorganizationwhich
isexpectedtocontrolititmayappearasanightmareTo
themosquitocontroloperatorsithasmeantbothachal
lengeandabusinessboomTothelaymanitisjustplain
confusing

Unfortunatelyourknowledgethoughadvancedinre
specttotheseencephalitidesbeyondthatinmanyother
diseasesisstillofsuchnaturethatsimplestatementsre
gardingtheidentityandrelativeimportanceofvectors
hostsandreservoirscanseldombemadewithoutcompli
catedqualifyingexplanationsEpidemiologicalinvestiga
tionandreasoninghaveprogressedbyaseriesofdeductive
andinductivestepsasinthecaseofmostdiseasesThe
evidenceisaninterwovenseriesofhypothesesdeductions
observedandexperimentalfactsThosewhofailtocon
siderallaspectsoftheevidencecanchallengeifthey
choose andwithapparentjustice severallinksinthe

chainofevidenceForexamplewehavebeentoldrepeat
edlythatwehavefailedtoprovethattheseencephalitides
aretransmittedtomanbythemosquitoaswasdonesowell
inthenewclassicalexperimentsofWalterReedwith
yellowfeverWefeelthatsuchadangerousexperimentis
notjustifiedornecessaryfortheencephalitidesintheface
ofalltheotherevidenceavailableItwaspointedouttome
justrecentlythatforplaguesuchanexperimentwiththe
fleahasneverbeencarriedoutYetdowedoubttheroleof
thefleaintransmittingplaguetomanSolongaswehave
suitableexperimentalanimalswhyinsistthatmanalsobe
usedasaguineapig

Thisintroductionhoweverhasnotbeenmadetoapol
ogizeforanylackofknowledgeregardingthehuman
vectorTheroleofthemosquitoastheprincipalvector
herehasbeenadequatelyestablishedasformostothermos

s

quitobornediseasesThepurposehasbeentoindicate
thatthoughtheroleofcertainothervectorsandhostsmust
stillbeconsideredtentativeandneedingfurtherproofthe
extensivemeshofintertwiningevidenceavailableisofsuch
aconvincingnatureastoallowusevennowtodrawcertain
conclusionswithagreatdealofasurancethattheywillbe
borneoutbysubsequentexperimentWhydowenotwait
untiltheexperimentsareconcludedandwehaveincontro
vertibleproofBecausehumanlifesufferingandalarge
publicburdenofexpenseforlifehospitalizationofthose
withpermanentbraindamagetogetherwithaserious
economicproblemregardinghorsesjustifiesapplicationat
themomentofthebestavailableknowledgeMoreover
certainessentialexperimentsareofsuchadifficultnature
thatatpresenttheydefyaccomplishment

Letusbrieflyreviewthedevelopmentofourknowledge
oftheepidemiologicalcycleofStLouisandWestern
equineencephalitis

Theearliestmosquitoborneconceptwassimplythis
SLIDENOI

Whenmanwasknowntobeaffecteditbecamethis
SLIDENOII

IntheEastpigeonsandpheasantswerefounddyingofthe
diseaseanditbecamethis

SLIDENOIII

Triatomawerefoundinfectedandwereshowncapableof
infectingguineapigsbybitingsoweconjecturedthis

SLIDENOIV

Thenourgroupbeginningin1941maderepeatedisola
tionsofvirusfromCulexmosquitoesprincipallyCulex
tarsalisnowtotalling138foundneutralizingantibodies
indomesticandwildbirdshighestratesindomestic
foundlargequantitiesofviruscirculatingforafewdays
inthebloodofinoculatedchickensthoughnosignsofill
nesswereobservedtransmittedtheinfectiontochickens
byCulextarsalisandinfectedthesamespeciesofmosquito
bypermittingthemtofeedoninfectedchickensWenow
havethiscycle

SLIDENOV

TriatomafoundinCaliforniaandWashingtoncould
notbeimplicatedexperimentallyorepidemiologicallyso
wehaveomittedthemforlocalconsideration Youwill

notethatCulextarsalisreplacesAedessinceCulexprinci
pallyrarelyAedeswerefoundinfectedManandhorse
aretentativelyremovedfromthecyclesincetherewaslittle
ornoexperimentalevidenceavailabletoshowthatvirus
ofatitersuchaswasfoundnecessarytoinfectamosquito
inthelaboratoryhadbeenfoundinthebloodofhorseor
manInfactthoughincompletemostevidenceavailable
thensuggestedthatsuchquantitiesofviruswererarely
ifeverpresent

Thencamerepeatedfailuretofindvirusinwinter
caughtmosquitoesandachronicorlatentstageofinfection
wasnotfoundinchickensorothervertebratesThusno
truereservoirwasknownThenextgleamofhopetocome
wastheannouncementthattheseviruseshadbeenfound

inchickenmitesbySmithandhercollaboratorsandby
SulkinThusthecyclechangestothis

SLIDENOVI

Thenitwasannouncedthattheviruswastransmitted

congenitallyfromthemitethroughtheeggtogeneration
aftergenerationandthelostlinkinthecycleseemedcom
pletefornowhehadatruereservoirItwasalsoavector
butonlytochickensHereisthecycleatthisstage
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SLIDENOVII

Mitesthenwereprobablyresponsibleforinitiating
infectioninchickensinthespringandmosquitoesasthey
appearedcouldthentakeuptheprincipalvectorroleand
carrytheinfectiontootherbirdsandtomanandhorses

HoweverproofwasnotcompleteWecouldnotfind
infectedchickenmitesintheYakimaValleyWashington
norcouldwefindthechickenmitesthemselvesinthelower
SanJoaquinValleyNeithercouldweexperimentallyinfect
ortransmitthesevirusesbychickenmitesinthelaboratory

FinallySmithandhercoworkersannouncedthatthey
hadeffectedexperimentalinfectionofchickensbyboth
naturallyandexperimentallyinfectedchickenmitesThat
reporthoweverwelookuponverycriticallyandwaitfor
furtherconfirmationWeviewitthusnotentirelybecause
weourselveswereunabletodemonstratesuchtransmission
butbecauseineveryinstancetheevidenceofinfectionin
theirworkwasbasedonablindpassageofmaterialsFor
exampleafterchickenshadbeenbittenbyinfectedmites
thebloodfromthosefowlcouldnotbeshowntocontain

virusatanytimebydirectinoculationintothebrainsof
miceInsteadthebloodhadtobepassedthrougheggs
thentheeggmaterialinoculatedintostillothereggsand
finallyaftertwosuchblindpassagesviruscouldapparently
bedemonstratedinmicebyinoculationBlindpassagesof
thisnaturearksubjecttomanypossiblelaboratorycontam
inationsandconclusionsbasedonthesealoneareliableto

beinerrorFurthermoretheauthorsdonotreportfinding
antibodiesinchickensfollowinginfectionthoughthese
antibodiescanusuallybedemonstratedregularlyininfected
chickensThismissingevidencewouldhavelentgreat
supporttotheexperimentsFurthermoreintheironetrial
theywereabletoreinfectachickenanddemonstrate
viremiathesecondtimeagainbythissameblindpassage
technicThechickenwasreinfected32daysafterthe
originalinfectionAccordingtoourexperiencethiswould
beaveryunexpectedresultSinceinourhandschickens
inoculatedwithmostminuteamountsofviruscirculate
sufficientvirustoinfectmiceevenwhenthebloodisdi
luted100to10000timesitishardtoacceptthisother
typeofevidenceofinfectionNeverthelesswefullyexpect
thatmiteswillbedemonstratedascapableofinfecting
chickensinsomemanner

Nextwewillconsidertherolewhichapparentlyis
playedbywildbirdsBydevelopingspecialprecipitinsera
itwasdiscoveredthatmanyCulextarsalishadfedonwild
birdsbutitwasnotpracticaltodeterminebythismeans
onwhichspeciestheyhadfedAnattempttoreduceen
cephalitisinfectionratesinmosquitoesandinchickensin
twolargeexperimentalareasinKernCountyin1944by
applyingresidualDDTinchickenhousesfailedcomplete
lyAmongotherthingsthisfailuresuggestedstronglythat
birdsotherthanchickenswereplayinganimportantrole
Thenavianmalariawasusedasatoolforfurtherstudy
andfindingmalariainfectionratesinKernCountyap
proaching100percentintwospeciesofthemostcommon
smallbirdstogetherwithratesofabout10percentinCulex
tarsalisgavefurtherspecificevidencethatencephalitisvec
torsfedintensivelyonthemostcommonsmallwildbirds
Furtherencephalitisneutralizationtestsonseraofthese
smallbirdsshowedrelativelyhighinfectionratesNext
largenumbersofthesesmallbirdswereinoculatedinthe
laboratoryanditwasfoundthatinthebloodofthehouse
finchatleastvirusappearedinhighertitersthaninthe
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bloodofinoculatedchickensThusitbecameapparent
thatwildbirdswerepossiblyorevenprobablymoreim
portantsourcesofinfectionthanthechickenWherewe
carriedoutsurveysincertaindryfarmingareasofthe
MiddleWestwefoundlittleevidencetoincriminatechick
ensonthebasisofbloodantibodysurveysPossiblythe
wildbirdsalonewereinvolvedinthoseareasbutofthis
wehavenopositiveornegativeevidenceexceptthat
BrowninMichiganfoundverylowratesofinfectionin
geeseswansturkeysducksandcranesinabirdsanctuary
Thesewerealllargebirdsprobablymorecomparableto
thechickenthantohousefinches

Atthesametimethatwewerecarryingoutthewild
birdmalariaandencephalitisstudiestheirnestswere
searchedforotherarthropodsInmanynestsheavyinfesta
tionofmiteswasfoundprincipallyLiponyssussylviarum
andDermanyssusamericanumTheformerhavenowbeen
foundinfefctedinteninstancesprincipallyWestern
equinevirusbutweeventuallyobtainedStLouisvirus
afterlaboratorymanipulationofonevirusisolationThus
thecycleasnextconceivedforKernCountyCalifornia
wasthis

SLIDENOVIII

Informationregardingtheabilityofthesemitestotransmit
thevirusbothbybiteandthroughtheeggmustwaituntil
methodshavebeendevelopedtocolonizethemitesUntil
thepresentthisappearstobepossibleonlyinthepresence
ofbabynestlingbirdsMitesappearinlargenumberson
thenestlingsandthenastheyoungbirdsareabouttoleave
thenestthemitesmigrateelsewhere wherewedonot
know nordoweknowwheretheylaytheireggsor
furthercompletetheircycleHoweverthesemitesappear
tofitinasthismissinglinkthereservoirsowellthatwe
feeljustifiedinproceedingcautiouslyontheassumption
thatmitesarevectorsandreservoirs

Nowletusaddoneotherlikelyportiontothiscycle
beforeputtingitalltogetherSinceAedesmosquitoeshave
beenfoundinfectedoccasionallysincetheytransmitreadily
inthelaboratoryandfeedmuchmorefrequentlyandvici
ouslyonmenandhorsethandoCulexthoughrarelyon
birdsandsincetheymayappearoccasionallyinsuchter
rificnumberswemustconsidertheirpossibleimportance
ItisquitelikelythatiftheinfectionrateofAedeswere
onehunderdorevenonethousandtimeslessthanthatof
CtarsalisAedesstillwouldbejustasimportantasvectors
tomanandhorseAtpresentouractualfiguresare3isola
tionsfromAedeswith134fromCtarsalisaratioof1
to45Thenumbersofeachspeciestestedhavebeenap
proximatelyequalAlthoughtheavailableexperimental
dataonhorsesisalltooscantygivenonlyanoccasional
horsewithareasonabletiterofvirusinthebloodforonly
oneeveninghundredsoreventhousandsofAedesmight
becomeinfectedandaveryimportantlocalepidemiccould
ensueObviouslyafewdayslaterafterbecominginfec
tiousmanyofthesemosquitoeswouldprobablyfeedagain
onsusceptiblehorsesormenWiththispossibilityor
probabilityinviewweaddthisportiontothehypothetical
cycle

SLIDENOIX

Nowletuslookatalltheprobabilitiesasenvisionedat
present

SLIDENOX

Nextwemayaskwhatpracticalapplicationdowehave
forallthesedataonsuchacomplexcycleWhatcanwe



doaboutwildbirdsandtheirmitesTothelastquestion
atpresentwemustanswer nothingHoweveritdoes
leadtosoberreflectioninplanningForexampleitsug
geststhatthrougheffectivemosquitocontrolweprobably
cannoteliminatethesevirusesfromacommunitythough
wecanprobablypreventallormostallhumanandequine
infectionsThevirusitselfmayremaindormantforyears
inmitesandbirdswithoutanyvisibleevidenceuntilthe
mosquitovectoragaingetsoutofhandThuseternalvigi
lanceinrespecttomosquitoabatementwouldappeartobe
essentialItwouldalsoappearthatthesevirusesmaynot
havebeenintroducedrecentlyintothemanycommunities
wheretheyhaveappearedinepidemicformbutthatthey
havebecomeapparentsimplybecauseasuitablemosquito
vectordevelopedinadequatenumbersthroughchangesin
agriculturalpracticeorbyothermanmadealterations
Thiswebelievehasactuallyhappenedandwillhappen
elsewhere

ConsiderationregardingtheroleofAedesshouldkeep
thispotentiallyseriousvectorconstantlyinmindAlone
withoutCtarsalisoranotherbirdfeedingmosquitothey
arerelativelyharmlessforthebirdsonwhichAedesseldom
feedappeartobethechiefsourcesofvirusButinthe
presenceoflargenumbersofthosemosquitoeswhichmay
serveasvectorsfrombirdstohorsestheAedesmayoc
casionallyprovetobeofgreatimportanceAedescannot
thereforeberelegatedtotheplaceofpestsaloneinanarea
whereothervectorsreservoirsandhostsarepresent

Inconclusiontheepidemiologistdelivershisopinion
thatfromnowon andpossiblyforever mosquitoabate
mentpersonnelmustassumeresponsibilityforthecontrol
ofencephalitisinmanandhorsesthroughcontrolmeas
uresofsuchbroadnaturethattheywillincludealmostall
mosquitospeciesThisproblemisnotoneofcontrollinga
singlespeciesnorofeliminationofthevirusasisnowen
visionedformalariaforasyetwehavenoplansforan
effectiveattackonthereservoirsandontheotherhostsand
vectorsThereforeitbecomesthedutyofthehealthde
partmenttoeducatethetaxpayersandthelegislatorsto
realizethatlongcontinuedsupportofyourworkises
sential

MrGeibThankyouDrHammonWerelyupon
yourannualcontributioninthishighlyspecializedfieldto
keepuspostedandtoguideusregardingthemosquito
diseasephaseofouractivities

Wewillnowhaveanotherpaperonmosquitoborne
diseaseinCaliforniapresentedbyDrJosephAMoore
oftheStateDepartmentofPublicHealth

DrMooreIhavetakenthelibertytopresentapaper
onmalariainCaliforniainlightoftheprecedingpaperby
DrHammon

MALARIAMORBIDITYINCALIFORNIA

JOSEPHAMOOREMD

DepartmentofPublicHealth
CaliforniaStateDepartmentofPublicHealth

DivisionofPreventiveMedicine

Thesubjectofmalariaisanoldstorybothtotheworld
andeventothisAssociationwhichhaditsorigininthe
controlofthediseaseTodayitstillremainsagreatprob
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lemforsomecountiesbutforCaliforniathebottomof
thebarrelisnowinsightForcertainmembersinthe
audienceasenseofsatisfactionmustwellupasthismor
bidityapproachesthevanishingpointAndatthesame
timetheseverymenwouldadvocatecontinuedcampaigns
vigilanceandimprovedtechniquesagainsttheintermediate
hostofthisparasiteThepasthistoryofthediseaseisstill
younginCaliforniaandnewbreedinggroundsforthe
vectorarebeingstartedcontinuallyinourgreatcentral
valleyTheproblemofequineencephalitisisnotyet
solvedHenceIwouldliketoreviewbrieflywithyouthe
morerecentepidemiologyofthisdiseaseinCalifornia
duringthepasttenyears

EPIDEMIOLOGY

Theepidemiologyofmalariaisacollectionofmany
factorswhichareinterrelatedinvariouspatternsthroughout
theworldAccordingtotheNationalResearchCouncill
themostimportantofthesearethefollowing

ITheprevalenceoftheinfectioninmanthetrue
reservoirandthetypeofplasmodiawhichheharbors

IIThespeciesofanophelinesintheareatheirabun
dancetheirfeedinghabitstheirhabitatsforreproduction
theirsusceptibilityasintermediatehostsfortheplasmodia

IIIAsusceptiblepopulationmustbepresent
IVLocalclimaticandhydrographicconditions
VMedicalcareandcontrolmeasures
VIOthercontrollinginfluenceswhicharecombina

tionsofthefirstfivephenomena
Ifwecanomitforthemomentthehumanreservoirand

reviewtheotherpointswelearnthatCaliforniahastwo
anophelinevectorsieAnophelesmaculipennisfreeborni
andAnophelespunctipennisSayTheimportantdataon
thesetwospecieshasbeenpresentedinpastmeetingsand
inotherpublicationsbymembersofthisAssociationSuf
ficeittosaythatthesevectorsarewidelydistributedinthe
SacramentoandSanJoaquinvalleysandhavemanyhabitats
closetomanSoperpointsouttheimportanceofdomes
ticityinmaintainingcloseandconstantcontactbetweena
diseasevectorandthehumanvictimThefeedinghabits
ofAmaculipennisfreebornishowthatingestionofhuman
bloodisquitefrequentBothmosquitospeciesaresuscep
tiblehostsforplasmodiabutinexperimentalfeedingtests
theAmaculipennisfreeborniseemedtobeamoreefficient
vectorWhethersuchinformationcanbecarriedover
entirelyintofieldconditionsisdoubtfulbutthepasthistory
ofmalariainCaliforniawouldtendtocorroboratethis
evidenceieAmaculipennisfreeborniistheprincipal
vector

CaliforniahasasusceptiblehumanpopulationPast
recordspointtotheeaseofspreadoncemalariawasestab
lishedAndtherecordofCaliforniacitizensinthepast war

intheSouthPacificdidnotdemonstratearemarkableim
munitywhencomparedwithothervictims

ThepeculiarcyclesofrainfallinCaliforniatogether
withirrigationsystemsandimpoundedwaters aswellas

optimumtemperaturesandhumidityattimesmakeideal
conditionsforthevectorinourcentralvalleys

Balancingtheabovesituationaretwoimportant con

siderationsFirsttheStateenjoysaqualityofmedial care

whichcomparesfavorablywiththerestoftheUnitedStates
Prompttreatmentofcaseswouldbetheruleratherthanthe
exceptionIneedonlytomentiontheAgricultureWorkers
HealthInsuranceschemesandtheVeteransHospitalAd
ministrationaswellasourlargecountyhospitalsandthe



recentmigrationofyoungdoctorstoourcoastSecondly
theintensivemalariacontrolmeasureswhichhavebeen
presentinanincreasingamountthroughtheyearssince
1915nowrankamongthemostimportantintheUnited
States

Toreturntothenumberoneitemofthefactorsa
humanreservoirIwouldlikenowtodiscussthispartof
theproblemmorecompletely

Prevalence

TherehasbeenreportedtotheCaliforniaStateDepart
mentofPublicHealthinthepast10years19381947
2298casesofmalariaForthefirst5yearperiod1938
1942therewere1074casesofmalariaorslightlyless
thanonehalfthecasesAndinthesecond5yearinterval
1224personsweresoclassifiedbytheDepartmentA
morecircumscribedlookattheserecordsshowsthatinthe
firstperiodonly92ofthese1074caseswereinthenon
allocatedgroupandthe982remainingcaseswerecharged
tospecificcountiesthroughouttheStateResidenceinthe
countyfor14daysputthecaseinthecountyunlessstated
otherwiseActually21countieshad10ormorecasesin
thisperiod11ofthesehadmorethan25casesand4had
greaterthan50andtwoYoloandTulareCountieshad
over100eachOftheselasttwocountieswehaveproof
thatthereweredefiniteepidemicsinthecampswhich
housedmigrantworkersAndthroughoutthegreatvalley
regiontrueendemicmalariaexistedLosAngelesCounty
ontheotherhandischargedwith78casesandSanFrancis
cowith23casesSomeofthesewereindrugaddictsand
transfusionaccidentsbutinothersinsufficientdatawere
gatheredtoallocatethecasetootherareasDevelopment
ofsporozoitesinmosquitoesatthetemperaturesinSan
Franciscoisnottobeexpectedonthebasisofexperimental
workinthepast

Ibelievethatyouwillagreewithmethatifsome errors

wererecordedinallocationinsuchcitiesasthesetwothere
isanexaggerationinthefiguresformanyoftheother
countiesaswellExaminationoftherecordsshowsthisto
betruebutfailureofthelocalareatosupplyadequatein
formationisthemainfaultWhereallocationwouldbe
madeMexicowasthesource14timesOklahoma11
timesTexasandChinaeach7timesandtheCanalZone
andArkansaseach6timesExaminationofContraCosta
andAlamedaCountiescardsshowedthatmanyofthe cases

wereinshipyardworkersfromoursouthernstatesAnd
relapsingSouthPacificcaseswerealreadybeginning to

appearbytheendof1942intheUnitedStates
Thesecond5yearperiod19431947showsmore

casesbuthere953casesoutof1224casesareinthe non

allocatedgroupHencewehaveagroupof271 casesfor
thespecificcounties alittleover50casesperyearas
comparedtoanaverageof196casespreviouslyEven some

ofthesecanbeallocatedbackbyacarefulreviewofthe
recordsNaturallythegreatbulkofnonallocated casesare

inWorldWarIIveteranswhoreceivedprompttreatment
Iwouldcallyourattentiontothefactthatinthissecond
periodLosAngelesisstillthesecondhighestcountyafter
YoloCountybutnocaseshavebeenreportedinthepast
threeyearsThemorbidityrecordsshowincompleteepi
demiologicaldataformanyformerresidentsofOklahoma
areamongtheLosAngelescasesThustherehasbeenan
errorintroducedinthissecond5yearseriesaswellBut
despitetheincompletenessofdatathedownwardtrendof
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Seasonal

Both5yearperiodsshowthatthemajorityofallocated
casesoccurredinthefivemonthsJunethroughOctober
For1938194273ofthecaseswereinthissummer
periodwherasonly58ofthecaseswerefoundinthese
samemonthsduring19431947BothMayandNovember
seemedtohaveagreaterproportionofthecasesduringthe
second5yearsWhetherthemeantemperaturesweredif
ferenthasnotbeendeterminedThepeakmonthiseither
AugustorSeptemberhoweverinbothperiodsWiththe
onsetoflowendemicitytheseasonalcharactercanbeex
pectedtobemaskedandevenlost

AgeSexandRace
Agesexandracearesaidtoplayaminorroleifany

intheoccurrenceofmalariaDuringthelastthreeyears
overthreequartersoftheallocatedcaseshavebeeninper
sonsolderthan25yearsNopredominanceofsexhasbeen
notedAndapproximately60oftrueendemiccaseshave
beeninwhitepatients

Diagnosis
Ofthe78casesinthepastthreeyearsonly45hadcon

firmationbysmearaccordingtoourreportsAsimilar
trendforthecasesinveteranswasnotedPoorreportingis
partofthefaultherebutanelementofinaccuracymustbe
admittedwhichlowersfurtherourconfidenceinthemor
bidityrecords

Conclusion

Inconclusionthereforewecanmakecertainstatements
aboutmalariainCaliforniaThediseaseisstillprimarily
foundintheareaswhereitwasnoted90yearsagoDe
spitesomeinaccuracyofreportingandrecordkeepingthe
trendofthediseaseistowardthevanishingpointasregards
endemiccasesThepredictionofDrSawyerin1944that
thereturnoftheveteransfromWorldWarIIwouldinev
itablybringsomeincreaseinmalariaincivilianshasnot
beenborneoutBetterepidemiologicalrecordsfromlocal
healthofficersandmoreaccuratelaboratorydiagnosisby
physiciansareneededStricterregulationofblooddonors
bythebloodbanksisinorderWithmalariasolowthe
stimulationoflocalmosquitoabatementdistrictswouldwell
beappliedintheireducationalcampaignstoimprovethe
abovesituationThuswecouldendourchapteronthis
subjectwithascientificperformanceasaccurateasthatof
ourengineersandentomologistswhocarryontheworkof
prevention

thediseaseisquiteapparentwhenwerealizethatonly7
countieshadmorethan10casesinthisperiodcompared
tothe21countiesduringthepreviousfiveyears

Abriefcommentshouldbemadeabouttherelapsing
WorldWarIIveteransIn1945231caseswerereported
andin1946532cardsarrivedThislastyear1947only
77suchcaseswerereportedAlthoughwewouldexpecta
decreaseinsuchcasesasthesecondyearoffreedomfrom
exposureisapproachedwewouldnotanticipatesucha
steepdeclineReviewofthereportsshowsthattheveteran
hospitalswhichformerlyreportedquitewellhaveceasedto
dosoandverbalconversationsconfirmthefactthatmany
casesarestilltreatedWherasthefiguresfor1945and1946
WorldWarIIcardsareprobablylowthe1947veteran
casesarefartoolow
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MrGeibThankyouverymuchDrMooreforyour
splendidcoverageofmalariainCalifornia

ItwasintendedthatArveDahlshouldpresentthenext
paperontheObjectivesandScopeoftheNewBureau
ofVectorControlbutduetohisillnessFrankMStead
ChiefoftheDivisionofEnvironmentalSanitationwill
presentthatpaperforArve

MrStead

OBJECTIVESANDSCOPEOFTHENEWBUREAU
OFVECTORCONTROL

BYAHDAHL

ActingChiefBureauofVectorControl
StateDepartmentofPublicHealthBerkeleyCalif

IINTRODUCTION

TheStateDepartmentofPublicHealthhasalwaysbeen
andstillisextremelyinterestedinthemosquitocontrolac
tivitiesinCaliforniaasabasicenvironmentalsanitation
activityWiththeformationoftheBureauofVectorCon
trolandtheplacingoftheresponsibilityformosquitocon
trolwiththatBureauitisimportanttoreviewtheobjec
tivesandscopeofthenewBureauofVectorControland
illustratetoyouhowthecontrolprogramformosquitoes
isfittedintotheoverallprogramofthisnewBureauThere
hasbeennolesseningofintensityofinterestbutacon
solidationofeffortonthepartoftheDepartmentThefirst
partofthispaperistodescribetheobjectivesandscopeof
thisnewBureaufollowedbyareviewofthepastyears
activityandproposedmosquitocontrolactivitiesforthe
comingyear

IIOBJECTIVESANDSCOPEOFTHEBUREAUOF
VECTORCOTROL

OnJuly11947theStateDepartmentofPublicHealth
establishedtheBureauofVectorControltostudyandcon
trolarthropodsofmedicalimportanceThisnewBureau
consolidatedwithintheDivisionofSanitationtwoinde
pendentsectionsofMosquitoControlandSanitaryInspec
tionsworkingrespectivelyinthefieldsofmosquitocontrol
androdentandplaguesurveillanceAsnotedontheat
tachedorganizationalchartoftheCaliforniaStateDepart
mentofPublicHealthFigure1theBureauofVector
ControlisshownasoneofthefundamentalBureausofthe
DivisionofEnvironmentalSanitationInFigure3at
tachedtothisreporttheactivitiesoftheconsolidated
sectionshavebeenorganizedinagraphwhichshowsthe
Departmentsactivitiesinrodentcontrolbeginningin
1916andtheactivitiesoftheMosquitoControlSectionin
1946althoughthelatterweretakencareofpreviouslyby
theBureauofSanitaryEngineering
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AAnalysisofVectorBorneDiseasesinCalifornta
WiththeestablishmentofthenewBureauitwasnec

essarytomayoutanewplanofactionAsafirststepin
thisprocessareviewwasmadeofpastvectorcontrolac
tivitiesThisstudyrevealedthesepertinentfacts

1Moreemphasishasbeenplacedonendemicsurveys
thanoncontroldemonstrationsorcontrolprograms

2Thegreatestamountofendemicsurveyworkhas
beenonthereserviorsandvectorsofplagueandtularemia

3Themajoremphasisofcontroldemonstrationsand
controlprogramshasbeenonthemosquitovectorsofen
cephalitisandmalaria

4Minimalemphasisofcontroldemonstrationsand
controlprogramshasbeenontherodentreserviorsof
plaguetyphusandrelapsingfever

5Onseveraloftheninediseaseslistedintheaccom
panyingtablenoworkorverylittleworkhasbeendone
withrespecttoendemicsurveyscontroldemonstrationsor
controlprograms

Withthisinformationinhandvectorbornediseasesin
Californiawerecriticallyreviewedandninevectordiseases
havingthehighestpotentialinCaliforniaasofJuly1947
wereanalyzedasabasisforplanningvectorcontrolactiv
itiesThesediseaseswereencephalitisflybornediseases
malariaplagueQfeverrelapsingfeverRockyMountain
spottedfevertularemiaandtyphusfeverTheresultsof
thisanalysisweretabulatedonachartFigure2ofthis
paperentitledAnalysisofVectorBorneDiseasesinCali
forniaThediseasesarelistedalphabeticallysincetheir
relativeorderofimportancemaychangeatanytime

Eachdiseasewasconsideredwithrespectto1prob
lemintheState2thepastandfutureprogramsinthe
Stateand3neededresearch

AnarbitraryABcscalewasusedtoindicatecompara
tivevaluesonpointsconsideredinevaluatingtheproblem
andpastprogramforeachdiseasewithArepresenting
ahighvalueBmoderateandCalowvalue

Theproblemwasanalyzedastoincidenceinhumans
andanimalsvectorknowledgeandprevalenceand reser

voirknowledgeandprevalence
TheStateHealthandSafetyCodedoesnotlimitthe

Departmentsresponsibilitytodiseasesofmanbutincludes
domesticanimalsthereforehorsesareconsideredasinthe
caseofEquineEncephalomyelitis

InspectionoftheevaluationofthediseaseProblem
revealsthatasofJuly11947encephalitisandmurine
typhusareatpresentthemostimportantvectorbornedis
easesThisisavaryingstatusforevennowQfaveris
consideredanAquantityInadditiontherearemany
unknownandweakpointsinourknowledgeofthefunda
mentalfactsandtheprevalenceofvectorsand reser

voirsToobtaintheneededfundamentalfactsresearch
mustbestimulated

ThepastandfutureStateprogramhasbeenevaluated
accordingtothethreebasicphasesofactivitiescarried out

inanyvectorcontrolprogramnamelyendemicsurveys
controldemonstrationsandcontrolprogramsBoththe
reservoirandthevectormustbeconsideredineachcase
AsanillustrationofhowFigure2worksletusfollowthe
analysisofencephalitisthroughtheevaluationsofthe
problemprogramandresearch

1IncidenceTheactualandpotentialincidenceof
encephalitisinmanandequineencephalomyelitisinanimal
wasevaluatedAlargenumberofcasesoccureachyearand



potentiallyagreatnumbermorecouldoccurTherefore
encephalitiswasconsideredtobeoneofthemostimportant
vectordiseasesinCaliforniaThehighestratingAwas
assignedforbothhumansandanimals

2VectorOurknowledgeoffundamentalfactson
thevectorismoderatelygoodbutincompleteforthecir
cumstancesofinfectionarenotknownThesefactsare

ratedasBToobtainthisinformationfurtherresearch
isneededonvectorsasindicatedAcceptingmosquitoesas
thevectortheratingoftheirprevalenceisA

3ReservoirWithrespecttothereservoirofencepha
litilswecannotinsertanentryforwehavenodefinite
knowledgeontherealreservoirAccordinglyfurtherre
searchhasbeenindicatedforreservoirsContinuedre

searchisbeingdoneontheetiologicalagent

4EndemicSurveysWithrespecttoendemicsurveys
ofencephalitisworkonreservoirsinthepasthasincluded
somecollectionofarthropodsinthefieldandtestinginthe
viruslaboratorytolocatethereservoirsandwastherefore
givenaCratingConsiderableefforthasbeenexpended
ondeterminingtheincidenceofmosquitospeciesandthe
rateofnaturalinfection Vectorendemicsurveysare
thereforegivenaBratingInthefutureitisproposed
thataminimaleffortbecontinuedonendemicsurveyfor
thereservoirandagreateramountofworkbedoneonthe
mosquitovectortodeterminestatewidedistributionand
infection

5ControlDemonstrationsAnumberofcontrolde

monstrationshavebeenconductedonmosquitovectorsin
thepastofanAmagnitudeItisproposedthatthesame
effortbecontinuedinthefutureNoworkisindicatedfor

thereservoirduetolackoffundamentalknowledge

6ControlProgramThereservoircontrolprogram
forencephalitisintheStatehasbeenlimitedtohorsevac
cinationbyveterinarianswhichisassignedaBrating
duetotheextentofvaccinationsThisworkwillbecon

tinuedWhilethehorseisnotgenerallyconsidereda
reservoiritisknowntohaveapositiveviremiaduring
thediseaseTheAratingforcontrolactivitiesonthe
vectorindicatestheactivitiesoflocalmosquitocontrol
organizationssupportedbyStatesubventionassistanceon
wellbalancedprogramstotheextentof40000000a
yearThefutureVectorControlprogramcallsforacon
tinuationoftheseactivities

Allninediseaseswerereviewedinthesamemanneras

encephalitisIndicatedchangesinemphasisofthethree
phasesofthefutureprogramprovideguidancefordeter
miningtheactivitieswhichtheBureauofVectorControl
shouldengageinThisplanofprogramdevelopmentper
mitslongrangeplanningandcontinualrevaluation

BBureauofVectorControlOperationalPlan
Acceptingthebasicresponsibilitiesofthesectionsof

MosquitoControlandSanitaryInspectionstheBureauof
VectorControldevelopedafundamentalplanofoperation
expandedinaccordancewiththeAnalysisofVectorBorne
DiseasesinCalifornia

Thisplancalledforanadvisorycommitteetoguidethe
Departmentinevaluatingvectordiseasesandestablishing
policiesandprogramsSuchavectorcontroladvisory
committeewasestablishedwithrepresentationfromthe
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UniversityofCaliforniatheGWHooperFoundationfor
MedicalResearchLocalHealthDepartmentsandMos
quitoAbatementDistricts

Thebasicorganizationcalledforallactivitiestobe
consideredasfieldactivitiesunderthedirectionofthe
ChiefoftheBureausupportedbyepidemiologicalactiv
itiesoftheDepartmentandofficeservicesoftheBureau
Thefieldactivitiesfalllogicallyintothreemajorcategories
followingthesectiononprogramoftheAnalysisof
VectorBorneDiseasesinCalifornianamelyendemic
surveysstudiesanddemonstrationsservicesandcontrol
programs

Endemicsurveysincludeallsurveillanceactivitiesof
theBureauofacontinuingorintermittentnatureThey
includeactivitiesdesignedtopermitcontinualevaluation
ofvectorbornediseasesofactualorpotentialdangertothe
peopleoftheStateTheseactivitiesalsoincludesuchsur
veillanceactivitiesastheCommunicableDiseaseCenter

ActivitiesoftheUSPublicHealthServiceisobligated
toperforminCalifornia

Studiesanddemonstrationsarenecessarytoimprovethe
workbeingdoneandtoserveasabasisforourrecommen
dationsonsuchactivitiesThestudiesanddemonstrations

cannotbeconsideredpureresearchfortheyinvolvethe
determinationofoperationalvariationsoftechniquesand
programsusedelsewhereForthisreasontheyaregener
allyreferedtoasoperationaldemonstrations

SevicesandcontrolprogramswithintheBureauof
VectorControlincludealldirectoperatingactivitieswhich
involvecontrolofvectorseitherontheStateorlocallevel
Theseactivitiesincludedirectservicesinthecaseofout

breaksofvectorbornediseasesconsultationandrecom
mendationstolocalhealthdepartmentsagenciesandin
dividualsengagedinrelatedvectorcontrolworkandedu
cationaldevelopmentsforthepurposeofimprovingthe
qualityofworkoftheBureauorlocalpersonnelengaged
inthecontrolofinsectvectors

Havingestablishedthefunctionalresponsibilitiesofthe
BureauwecanreviewitspersonnelstaffThisplanisofa
longrangeandcontinuingnatureandthepersonnelavail
ablemustserveinmorethanonecapacityCertainstudies
willbecarriedonatdifferentperiodsoftheyeartofacilitate
efficientuseofpersonnelonayearroundbasisBesides
thestaffprovidedbytheStateofCaliforniapersonnelare
providedthroughtheUSPublicHealthServiceCom
municableDiseaseCenterActivitiesunitinCalifornia
whichisassignedtotheBureauofVectorControlandforms
anintegralpartoftheBureauorganization

ThepresentStateprogramcallsforastaffofover40
personsincludingprofessionalsanitaryorpublichealth
engineersandmedicalorpublichealthentomologistsand
parasitologistsassistedbysanitariansrodentcontrolfore
menrodentcontrolofficersasecretarialstaffbesidesstu
dentresearchassistantsontemporaryemploymentInaddi
tionareprofessionalfieldpersonnelassignedfromthe
CommunicableDiseaseCenterItisanticipatedthatthe
maximumnumberofpermanentandtemporaryadminis
trativeandfieldpersonnelwilltotal62duringtheheight
oftheseason

IIITHEVECTORMOSQUITOPROGRAM
Themosquitocontrolactivitiesfollowcloselythegen

eralproblemofendemicsurveysoperationalresearchand
controlprograms



AEndemicSurveys
Majoremphasisofourmosquitocontroloperationshas

beenagainstthevectorsofequineencephalomyelitiswhich
haveincludedtheculicinemosquitoesnamelyCulextar
salisCoincidentofcoursehasbeenthecontrolofmalaria
andtheanophelinemosquitovectorAnophelesfreeborni
Tolearnmoreaboutthemosquitovectorsofencephalitis
andequineencephalomyelitislivemosquitoeswerecol
lectedthroughouttheCentralValleylastyearandsubmitted
andanalyzedintheviruslaboratoryforrecoveryoftheen
cephalitisvirusPositivemosquitoeswereobtainedfrom
BakersfieldnorthtoShastaCountyDetailshavealready
beenpresentedtoyoubyDrMooreinhisreportonthe
Departmentssepidemiologicalstudyofmalaria To

obtainapictureoftheprevalenceofthemosquitovectors
ofencephalitisandmalariatheindividualmosquitoabate
mentdistrictshavekeptadultmosquitocollectionrecords
throughoutthefiscalyearThismaterialisbeinganalyzed
togetherwiththeotherepidemiologicaldataonencephalitis
Theserecordskeptbystationsatweeklyintervalsusing
standardcollectingtechniquesgiveapictureofoccurrence
ofmosquitovectorsintheorganizeddistricts

Withrespecttoemergencycontrolintheeventofan
outbreakofmosquitobornediseasetheproceduresinthe
caseofmalariaarewellknownandcanbeinstitutedbyany
localmosquitocontrolorganizationTheStateDepartment
ofPublicHealthBureauofVectorControlisreadyto
carryonemergencycontroloperationsinareasnotunder
existingmosquitoabatementorintheeventthattheselocal
organizationsarenotcapableofundertakingthecontrol
effortWithregardtoencephalitistheepidemiological
factorsunderwhichtransmissionoccursarenotknown

Mosquitoeshavebeendemonstratedtobethemostlikely
methodoftransmissionwithpositivevirushavingbeen
isolatedfrommosquitoescollectedinnaturehoweverthe
definitesourceofinfectionisnotknownAccordingly
fromtheknowledgeofencephalitistodateitappearsthat
manisjustthechancevictimofencephalitisAccordingly
onlythroughareawidemosquitocontrolisitpossibleto
obtainprotectionagainstencephalitisacceptingthebasic
informationwehaveontheproblemtodateCollection
recordsoverentiredistrictswillenabletheDepartmentto
correlateanypossiblerelationshipbetweeninfectionand
presenceofthepossiblemosquitovector

BOperationalResearch

Withthedevelopmentofmosquitoabatementdistricts
throughouttheirrigatedareasoftheStateitbecomesmore
importantthanevertodeterminethemosteconomical
methodsandinadditionthemosteffectivemethodsfor
controllingmosquitoesTheprogramsofthemosquito
abatementdistrictsintherecentyearssincetheWarhave
beenlargelybasedupontemporarycontrolmeasuresie
theuseoflarvicidesoradulticidesAlsosincetheWarit
hasbeenpossibletoeconomicallycoverlargeareasofland
tocontrolthefloodwatermosquitoesoccurringinirrigated
areasThenewtemporarytechniquesinvolvingtheappli
cationoftheinsecticidessuchasDDToverlargeareasin
volveproblemsinlogisticsandstudyoffactorsrelatingto
theeffectivenessofDDTincontrollingeitheradult
mosquitoesormosquitoesinthelarvalstageDuringthe
pastyearstudieshaveinvolvedtheuseofairplanesground
exhaustaerosolspraysinvestigationofsewerfarmsand
winerywastemosquitoproblemsinvestigationofcontrol

ofmosquitoesinricefieldsconcentratingontheecology
featuresandcollectionofmosquitoesforexaminationinthe
viruslaboratoryPreliminaryreportsontheseactivities
willbeheardduringtheconference

ThephilosophyoftheDepartmentistocarryonthese
studiesandoperationalresearchthroughthemostprogres
ivemosquitoabatementdistrictswherethoseoperations
canbestbehandledinthoseareasThosestudieswhich
havetobecarriedoninanareanotunderroutinecontrol
willbecarriedonbytheBureauofVectorControloutside
ofexistingmosquitoabatementdistrictsCertainphasesof
thesewerfarmsproblemaretypicalofthistypeofactivity

Withrespecttothiscomingseasonworkitisantici
patedthattheairplanestudiesandevaluationswillcontinue
aswellasstudiesonthegroundexhaustaerosolphase
sewerfarmsandwinerywastesItisplannedthatthe
BureauofVectorControlwillassistinsettingupstandard
evaluationpracticestoguidethedistrictsincarryingon
studiesWhiledefiniteplanshavenotbeencompletedthe
BureauofVectorControlplanstoassistonthefollowing
studiesthestudyofmosquitobreedinginladinoclover
fieldsandpasturesandcarryingontoxicitystudiesto
evaluatethenewerinsecticidesonthemarketinactual
fieldtestsonmosquitolarvae

CControlOperations

ThemosquitocontroloperationsoftheBureauof
VectorControlarethoseconnectedwiththesubvention

programDetailsofthesubventionprogramprovidingfor
allocationoffundstotalling400000peryeartolocalmos
quitocontrolagencieswillbefoundinthelastyearspro
ceedingsoftheCaliforniaMosquitoControlAssociation
DrHalversonhasalreadyoutlinedsomeoftheresultsof
theprograminthepastandobjectivesofthepresentand
futuresubventionprogramIplantopresentthedetails
onthefiscalresultsoftheprogramwhichendedJune30
1947andoftheprogramduringthecurrentfiscalyear
Alsoattachedaretheworkingconditionsincludedinthe
standardcontractforsubventionassistanceExhibitIand
ExhibitIItheQuarterlyBudgettocoverproposedoper
ationalplansoftheprogramofeachdistrict

AttachedarethreetablesasfollowsSummaryofSub
ventionContractsforBienniumendingJune301947
TableIISummaryofSubventionContractwithAdjust
mentsasofFebruary11948TableIIITableofStatistics
onMosquitoAbatementDistrictsincludingannexations
andnewdistricts

Theprimaryobjectiveofthesubventionprogramthis
yearinadditiontoactuallyobtainingthebestmosquito
controlpossibleforfundsexpendedwastomakethelocal
mosquitoabatementdistrictssubstantiallybusinessconcerns
doingaconstructivejobofmosquitocontrolThesound
nessofgoodbudgetingandaccountingmethodscannotbe
overestimatedThroughapplicationofadequatetechnical
guidancethecontrolforcesassembledbyeachdistrictcan
bedirectedmoreeffectivelyEachmosquitocontrolagency
isaunitofpublicservicewhichshouldbeavailabletothe
peopletheyareservingandmustcooperatewithother
publicunitswithintheirareaAccordinglyitisnecessary
thateachdistricthaveanofficewhereitcouldbereached
andthroughwhichitcouldservethepublic

Withrespecttothefutureofthesubventionprograms
DrHalversonhasalreadystatedthattherequesthasbeen
submittedtotheGovernorinthebudgetoftheState
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Figure3s

MOSQUITOCONTROLSECTION

1EstablishedinApril1946withstaff
ofpublichealthengineersanden
tomologists Departmentsmosquito
oontrolaetivitiesoriginatedin
1910byDrWBNormsDeptCon
sultantonEntomologyfunctionof
BureauofSanitaryInspeotionsuntil
1919whenassignedtoBureauof
SanitaryEngineering

2Assignedresponsibilitiesofmosquito
control April1946
aAllocate400000insubvention

tolocalmosquitocontrol
agencies

bStudiesanddemonstrations
oEmergencycontrolincaseof

mosquitobornediseaseoutbreaks

CommunicableDiseaseCenterActivities

UnitMSPHSinCaliforniaassigned
toSection Jane1946

AdvisoryConsultationserviceon
mosquitoeontroltoentireState

CALIFORNIADEPARTMENTOFPUBLICHEALTH

ACTIVITIESINVECTORCONTROLPRIORTOJULY1947

5Trainingprogramforloommosquito
oontrolprogram

6dalstudiesinrelapsingfever
inauguratedin1946

BUREAUOFVECTORCONTROL

EstablishedJuly11947

SANITARYINSPECTIONSSECTION

1Establishedin1916withprimary
responsibilityingeneralsanitation

2Assignedplaguecontrolwithoutbreake
inLosAngelesin1925andin
Oaklandin1919

3Routineplagueandtularemiaendsaie
purveystartedin1927

4Emergencycontrolaroundoasesof
humanplague

RuralfieldrodentcontrolbyDepart
mentofAgriculturearoundplague
foolsince1909

6Urbaninspectionsmadeonrequestof
localhealthoffioers nospeeifis
program

7Collaboratedwithepidemiologistsin
fieldstudiesofplagueanthems
rabiespsittioosisandtyphus

8Eight3menplaguesurveycrews
19381946

TwosurveycrewsassignedtoMosquito
ControlSectionJune1946
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HealthDepartmenttocontinuethesubventionprogram
duringthefiscalyear1949Thisinitselfbespeaksthefact
thattheDepartmentapprovescontinuingtheprogramas
recommendedbytheDepartmentsAdvisoryCommittee
onMosquitoControlandVectorControl

VICONCLUSION

InconclusionletmeacknowledgethattheBureauof
VectorControlhasacceptedatremendouschallengewith
itsplansforvectorcontrolinCaliforniaThischallenge
includesresponsibilitytomaintainacurrentanalysisofthe
vectorbornediseasesaswellastoadjustendemicsurveys
controladministrationsandcontrolprogramstoconformto
ourrapidlyexpandingknowledgeofthevectorbornedis
easesinCalifornia

MrGeibThankyouMrStead
Atthispointweareinapositiontobranchoutand

consideranothervectorwhichmanyofthedistrictsare
controllinginpartthroughtheirmosquitocontrolprograms
IrefertothehouseflyTospeakonSomeAspectsonFly
ControlwehaveDrJohnARoweScientistUnited
StatesPublicHealthServiceKansasCityMissouri

FUNDAMENTALSOFCOMMUNITYFLYCONTROL

JOHNAROWE

ScientistCommunicableDiseaseCenterActivities
USPublicHealthService

DistrictNo7KansasCityMissouri

Duringthepastthreeyearstherehasbeenawide
spreadpopulardemandforcommunityflycontrolprograms
In1946and1947hundredsoftownsandcitiesandthou
sandsofruralunitsinnearlyallsectionsofthecountry
participatedinactivitiestocontrolthehouseflyMusca
domesticaLinnandseveralspeciesofhouseinfesting
blowfliesIndicationsarethatthefuturewillwitnessstill

greaterparticipationUndoubtedlymanyfactorshavemoti
vatedthisgreatpublicinterestinflycontrolTwoofthose
whichmayhavebeenmostinfluentialare1thesuper
effectivenessofDDTandotherwardevelopedinsecticides
and2thepopularassociationofflieswiththespreadof
poliomyelitisIneachoftheseinstancesthefactsdonot
seemtobeunderstoodbythegeneralpublicManyento
mologistsandpublichealthworkersbelievethattheuseof
insecticidesincommunityflycontrolisbeingoverempha
sizedandmedicalworkersingeneralareoftheopinion
thattheimportanceofflycontrolinthepreventionof
poliomyelitisisyettobedemonstratedNeverthelessin
viewofthepublichealthsignificanceofhousefliesasvec
torsoffilthdiseasesandthewidespreadpopularityofcom
munityflycontrolprogramsareviewofthefundamentals
ofcommunityflycontrolappearstobeworthwhile

Asinthecontrolofanyotherinsectflycontrolisbased
uponthebiologicalcharacteristicsoftheparticularspecies
concernedTheeffectivenessofeitherpreventivecultural
measuresorappliedactionsaredirectlyproportionaltothe
completenessofthebionomicalknowledgeofthespecies
Formanyyearstherecognitionoftheeffectoffliesonthe
livesofmanandanimalshasmotivatedsustainedresearch

relativetotheirbiologiesAcondensationofthereportsof
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thisresearchalthoughurgentlyneededisbeyondthescope
ofthisdiscussionForthosewhomaycontemplatecom
munityflycontrolprogramshoweverafewgeneralitieson
themoresignificantfeaturesofthebiologiesofthehouse
flyandblowfliesmaybetimely

Ithasbeenshownrepeatedlythatthehouseflyand
variousspeciesofhousefrequentingfliesprefercertain
substancesinwhichtobreedThepreferenceofthehouse
flyseemstobeforhorsemanureandthatofblowfliesfor
thefleshofanimalcarcassesandpossiblygarbageInthe
operationofcontrolprogramshowevertheoveremphasis
ofbreedingpreferencesmayseriouslyaffectresultsThose
flieswillbreedinaccumulationsofagreatmanytypesof
animalorplantsubstanceswhichpresentfavorablecondi
tionsrelativetotemperaturemoistureandnutritionThe
rangeoftheflytolerancetothesethreefactorsappearsto
begenerallyquitebroadInthedeterminationandexecu
tionofcontrolmeasuresitisessentialthatalldepositsof
animalandplantmatterwhichareormayberendered
favorableforflybreedingbelocated

Knowledgeofthedurationoftheimmaturestageses
peciallythatoftheeggandofthemaggotareofprime
importanceincommunityflycontrolThelengthofthese
stagesvariesconsiderablywiththespeciesoffliesandalso
withconditionsofthebreedingmaterialThehouseflyegg
andmaggotstagesmaytotal1214daysinspringand
fallseasonsbutinmidsummermayrequireonly5or6
daysUndermidsummertemperatureslarvaeofcertain
blowfliessuchasPhoeniceasericataMeigwillleavethe
breedingmedialessthanthreedaysafterdepositionof
theeggs Thesebiologialfeatureshaveanimportant
bearingontheeffectivenessofflypreventivemeasuressuch
asgarbageandindustrialwastecollectionanddisposal
Severalspeciesofflymaggotsleavethebreedingmaterial
andmigrateintothesoilorothernearbydrymaterialto
pupateThishabitmustalsobecarefullyconsideredinde
velopingculturalcontrolpracticesandinsecticidalopera
tions

Flightanddispersalhabitsoffliesareimportantcon
siderationsindeterminingtheoverallboundariesofacom
munitycontrolprogramandinguidingoperationsproced
uresAsaruleblowfliesarequitemigratoryandtendto
rangeaboutforfoodandsuitablebreedingmaterialThe
houseflyontheotherhandseemstobemoredomiciliary
andtoremaininthevicinityofitsbreedingplaceObserva
tionsindicatehoweverthatundercertainconditionswhere
highpopulationpressuresexistwidedispersalsreadily
occurTherestinghabitsofthevariousspeciesareanall
importantconsiderationwhereresidualadulticidalmeasures
aretobeusedIngeneralblowfliesrestoutofdoorsin
grasstreesorothervegetationThehouseflyseekscover
andpreferstorestindoorsonceilingsandoverheadstruc
turesItwillhoweverrestoutofdoorsmuchthesameas
blowfliesininstancesofahighpopulationbuildup

Theoftenquotedastoundingfiguresofthehypothetical
progenyofapairofhousefliesforoneseason191million
billionsorenoughtocovertheearth47feetdeepserves
toillustratetheirhugereproductivecapacityWiththisas
toundingabilitytoreproducecoupledwithotherbiological
capacitiesfliesareabletomaintainthemselveseveninan
areawherethestrictestsanitationprevailsAlsotheyare
abletoincreasetheirpopulationwithamazingrapidityat
timesofsanitationfailureorrelaxationofcontrolactivities

Fromtheforegoingitseemsapparentthateffectivecorn



munityflycontrolisacomplexprogramrequiringsome
formofpermanentorganizationandthesustainedperform
anceofanumberofproperlyintegratedactivitiesCer
tainlytheseactivitiesshouldinclude1comprehensive
educationalefforts2surveysandevaluationsand3
controloperationswhichmightbedividedintoapre
ventivemeasuresandbinsecticidalmeasuresWhether
theprogramistobecarriedonbyaregulartaxsupported
unitorbyavoluntaryassociationofcivicgroupstheeffec
tiveexecutionofalltheseactivitiesisbelievedtobeessen

tialtoamostsuccessfulprogram
Thesuccessofacommunityflycontrolprogramregard

lessofthetypedependsfirstonthedesireofthepeopleto
haveaprogramandsecondontheirdesiretoactivelypar
ticipateinitToeffectthesedesiresitisfundamentalthat
comprehensiveeducationalactivitiesbegivenmajorem
phasisEverymeansshouldbeemployedtofamiliarizethe
peoplewiththepurposetheobjectivesandtheopera
tionalfeaturesoftheprojectTheextenttowhichpublic
interestisarousedandmaintainedmaydeterminethesuc
cessoreventualfailureoftheprogram

Conditionswhichproduceflypopulationsmayvary
fromweektoweekwithinanygivencommunityPrograms
basedentirelyonacademicvaluesusuallyproveinadequate
toaccomplishdesiredresultsContinuoussurveyandevalu
ationactivitiesarethereforeconsideredfundamentalThey
willinvolve1thelocatingrecordingandmappingof
flybreedingplaces2theevaluationofthevarious
breedingareasintermsofthetotalproblemand3the
accumulationofflydensitydatatobeusedasaguidefor
controloperationsandasameasureoftheeffectivenessof
theprogramFieldinspectionsshouldbesuchastoproduce
dataofmaximumpracticalvaluetocontroloperations
Severalmethodsformakingadultflycountshavebeende
scribedBaitedflytrapsstickyflytrapssweepingwithan
insectnetandcountingrestingfliesonameasuredareahave
allbeenusedIn1946BrettandFentonworkingin
Oklahomameasuredactiveflypopulationsbytheuseof
baitcardsandin1947Scudderreportedatechnique
whichisbeingwidelyusedbyhealthworkersinvolvingthe
useofaflygrillRegardlessofthemethodadopted
techniquesshouldbestandardizedandtheinspectorsuni
formlytrainedintheiruse

Forthemosteffectiveandeconomicalcommunityfly
controlbothpreventiveandinsecticidalmeasuresarees
sentialToomuchemphasiscannotbeplaceduponpreven
tivemeasuresTheseareincorporatedinwhatareknown
asstandardenvironmentalsanitationpracticesHowever
suchpracticesmustbespecificanddirectedtowardthe
abatementofallflybreedingsituationsinsofaraspossible
Inatypicalcommunityacertainpercentageofthefly
populationwillariseFromgenerallydistributedbreeding
placesInadditiontotheseandcertainlyofgreatimpor
tancetocontrolactivitieswillbethoserelativelyfew
breedingfociwhichproduceexceedinglylargenumbersof
flies

Amongthemostprolificandwidespreadofflybreed
ingsubstancesinacommunityareresidentialandcommer
cialgarbageTheimportanceofgarbageinflyproduction
isdependentupontheextenttowhichitisstoredhandled
anddisposedofinaflyproofmannerManyprogressive
communitieshaverenderedtheirgarbageoflittleimpor
tanceinflyproductionbytheadoptionofuniformstorage
practicesandefficientcollectiontogetherwithpropersane
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tarylandfilldisposalOthercommunitieswheresufficient
attentionhasnotbeengiventogarbagecontrolwillfind
goodflycontroldifficultandcostlyaslongassuchcondi
tionsprevailCarefulanddetailedattentiontoimprove
mentsinthiscommunityfunctionwillpaydividendsand
goalongwaytowprdreducingflypopulations

Anothergeneralsourceoffliesespeciallyinsmallcom
munitiesistheoutdoortoiletItisneedlesstoemphasize
andelaborateontheimportancenotonlytoflycontrolbut
topublichealthingeneralofactionstowardtheelimina
tionorflyproofingofthepitsofthesebuildingsStables
andfeedpensareusuallyflybreedinghotspotsandarea
majorprobleminagriculturalcommunitiesPoormanage
mentpracticesrelativetohandlingmanurefeedresidues
andfeedspillagegenerallyresultinthecreationofvery
favorableconditionsforflybreedingIftheseunitsmust
remainwithinacommunitytheymustbeoperatedinline
withstrictestsanitationpracticesformaximumflypreven
tion

Someofthemostvexingflyproblemsinatypicalcom
munityarecreatedbythehaphazarddumpageorthecare
lessdisposalofindustrialendproductsandwastesMajor
flybreedingfociareoftencreatedaroundstockyardsabat
toirshideandtallowplantsrenderingplantsgrainand
feedmillsandwarehousescanneriesandfoodandmilk
processingplantsofnearlyeverytypeTremendousnum
bersoffliesmaybeproducedeitherinthewasteaccumula
tionsorinthesoilaroundtheplantswhichhasbecome
grosslycontaminatedThesolutionoftheseproblemsmay
bedifficultRemedialmeasuresemployedshouldbeprac
ticalandsuitablyadaptedtotheparticularestablishment
concernedThemainpointofemphasisisthatgivenade
quateattentionasolutioncanbefoundanditshouldbe
oneofeliminationoftheproblemratherthaninsecticidal
treatmentwheneverpossible

Inthisdiscussionspacewillnotpermitconsideration
ofthemultitudeofdetailswhichcompriseeffectivefly
preventiveactivitiesCommunitiesareremindedhowever
thatStateandFederalagenciesprovidetheconsultation
servicesofspecialistsintheseactivitiesuponrequestWe
shouldallberemindedthatmajorflyproblemsareman
madeandthatourfirstapproachtotheirsolutionistocor
rectthemistakeswearemakingwhichpermitfliestoin
creasetheirnumbers

Ithasbeenestimatedbythoseengagedinflycontrol
activitiesthatintheaveragecommunitya5075 reduc

tioninflypopulationscanbeobtainedbytheconscientious
executionofreasonablyextensiveflypreventivemeasures
Ithasalsobeendemonstratedthatincommunitieswhereno
preventivemeasuresareineffectsatisfactoryflyreduction
byinsecticidalmeansaloneisverydifficultandimpractical
Asidefromflyeradicationsthebasicpublichealthobjec
tiveofcommunityflycontrolistheeliminationofflies
fromourhomesourrestaurantsandotherestablishments
wherefoodishandledorprocessedTheextenttowhich
insecticideswillbeneededtoaccomplishthiswilldepend
upontheextenttowhichacommunityconsciouslyor
otherwisepracticesflypreventionCommunitieswhich
requiretheapplicationofhugeamountsofinsecticidesin
ordertoobtainrelieffromfliesarenotreadytoreceive
thebenefitswhichmayberealizedthroughtheproper use

ofsomeofthenewerinsecticidesOntheotherhandthose
communitieswhichhaveandconscientiouslystrivetomain
tainarespectablelevelofcommunitysanitation canbythe



wiseuseofmoderninsecticideshavetheirhomesandfood
establishmentsfreeofflies

Bothpopularandscientificliteraturearefilledwith
detailsoftheeffectivenessandpowerofthenewinsecti
cidesdevelopedduringandsincethewarWideacclaim
ismadeoftheadvantagesofthisorthatpreparationand
undoubtedlyseveralofthesenewermaterialscanbeeffec
tivelyusedincommunityflycontrolprogramsAtthe
presenttimeresearchandextensivefieldtrialsindicatethat
DDTistheinsecticideofchoiceforcommunityflycontrol
programsThischoiceisbaseduponsuchfactorsaseffec
tivenesscostavailabilityandextentofourpresentknowl
edgeregardingsafeapplicationInthefollowingpara
graphsanattemptismadetodescribebrieflyhowDDT
hasbeenusedinmanysuccessfulcommunityflycontrolpro
grams

ThebetterprogramsobservedhaveallutilizedDDTasa
supplementtoaplannedandwellexecutedprogramde
signedtoeliminateflybreedingplacesTheyhaveutilized
ittodestroyadultflieswhichcongregateuponmajorindoor
andoutdoorrestingsurfacesTheobjectiveofsprayopera
tionsintheseprogramswastheapplicationofaresidual
sprayto1theinsideflyrestingsurfacesofallfood
handlingestablishmentsoutdoortoiletsandstockbarns
2themajoroutdoorsurfaceswherefliescongregateand
restsuchasgarbagedocksinthedowntowndistrictre
ceivingplatformsofdairiesproducehousesandcanneries
dumpgroundsmeatpackingandslaughteringplantsetc
and3thefrontandreardoorscreensporchesandgar
bagecansinresidentialareasTherestingsurfacesinthe
firstcategoryweretreatedroutinelywhilethoseinthe
secondweretreatedonthebasisofneedasindicatedbyfield
inspectiondataThetreatmentsofprivatehomesandgar
bagecansweremadebycooperatinghomeownersThe
numberofapplicationsperseasonaswellasthedateof
theinitialtreatmentweredeterminedbyfieldinspection
Withafewexceptionsinsidesurfacesrequiredasingle
annualsprayapplicationIngeneraloutsidesurfacesre
quiredbimonthlytreatment

Amongthevarioussprayingprogramsthreetypesof
liquidDDTpreparationswereusedemulsionssolutions
andwettablepowdersuspensionsLittlepracticaldifference
wasnotedbetweentheeffectivenessofthesetypesofsprays
Becauseofstainingqualitiessuspensionscouldnotbeused
onmostinsidesurfacesTheireffectiveuseoutsiderequired
equipmentwhichprovidedforproperagitationKerosene
orotheroilsolutionswereseldomusedmainlybecauseof
inconvenienceofhandlingthebulkyquantityneeded
thesocalledfirehazardandtheobjectionsofspraying
crewstotheuseofoilspraysDDTemulsionswereperhaps
themostwidelyusedspraymaterialEmulsionconcentrates
werereadilyavailableandeconomicalandcouldbeusedfor
bothinsideandoutsideapplicationwithmanytypesof
sprayequipmentEffortswereusuallymadetoobtain
emulsionswhosecharacteristicscomparedfavorablywith
thoseofthestandardDDTXyleneTritonemulsionrelative
todryingtimeodorstainingqualitiesetc

Inordertosimplifysprayingproceduresreducethe
possibilityofcostlymistakesduetostainingandforother
reasonsitisbelievedthattheaveragecommunityshould
useonlyonetypeofspraypreparationForallaround
usetheemulsiontypesemstobemostsuitable

TheDDTresidualsprayswereappliedattherateof
200mgpersquarefootInfieldpracticethismeantthe
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wettingofasurfacetothepointofrunoffwithafive
percentsprayForaveragepaperedorflatpaintedsurfaces
thiswasaccomplishedbytheapplicationofonegallonof
fivepercentsprayto1000squarefeetofsurfaceDevia
tionsfromthisrateofapplicationweresometimesneces
sarytoachieveproperdosageForinstanceinmanyres
taurantsanddairieshavingfineslicksurfacesofhighgloss
enamelortileitwasadvisableinordertopreventrunoff
toincreasetheconcentrationofthesprayto75percent
Againonveryroughandporoussurfacescorrectdosages
weremoreeasilyandaccuratelyobtainedbyreducingthe
concentrationofthesprayto25percentandapplyingtwo
gallonsper1000squarefeetInacommunityflycontrol
programthepracticabilityofchangingsprayconcentrations
suchasdescribedwilldependtosomeextentupontheex
perienceandtrainingofthespraycrewsanduponthe
sprayequipmentavailable

DDTresidualsprayscanbeeffectivelyappliedwith
severaltypesandbrandsofcommercialsprayequipment
Gardentypehandcompressionspraycansofvariousmakes
andcapacitieshavebeenwidelyusedforsprayinginterior
surfacesSeveralmakesofpowersprayersofvariouscapac
itiesprovedtobeexcellentforoutsidesprayingandwere
usedeffectivelyinsidewhenoperatedatrelativelylow
pressures

Probablythemostimportantfeatureofresidualspray
techniqueisthephysicalnatureofthesprayemittedfrom
thenozzleThisshouldbeawettingspraywithauniform
fanshapedpatternAhandcompressionsprayerequipped
withaflatnozzlesuchasthe1T50015madebySpray
ingSystemsCompanyandoperatedat3550poundspres
sureisprobablythemostsuitableequipmentforhomesand
restaurantsPowersprayerswiththesamenozzleoperated
ataboutthesamepressurecanbeusedeconomicallyinin
stanceswherethedraggingofthehoseisnothazardousand
timeconsuming

Foroutsidesprayingandthetreatmentofroughinterior
surfacessuchasfoundinmostoutdoortoiletsanimal
barnsetca50100gallonpowersprayerequippedwitha
14T6504or6506flatspraynozzleandoperatedat80100
poundspressurehasbeenusedwithconsiderablesuccess
Theextenttowhichpowersprayerscanbeeconomically
usedinanyparticularcommunityhoweverwilldepend
uponaccessibilityoftheestablishmentsorsurfacestobe
treatedIfagreatdealofmaneuveringorhosedraggingis
involveditmaybemoreeconomicaltorelyuponhand
sprayersequippedwithalargernozzlesuchasthe14T5004
Itisbelievedthatfortheaveragecommunitythemost
economicaloperationswillcombinetheuseofbothhand
andpowerequipment

Fieldtrialsarebeingconductedwithseveralothertypes
ofpowermachinesdesignedfortheapplicationofresidual
andspacespraysAmongthesearefogmachinesmist
sprayersandthermalaerosolgeneratorsattachedtoground
equipmentorairplaneRepeatedapplicationscoveringthe
entireareaofacommunitybymeansofcertainofthese
machineshasundercertainconditionsproveneffectivein
controllingflypopulationsAtpresentoperationsemploy
ingsuchmachinesseemtobemoreeconomicalbutless
effectivethanthoseemployinghandoperatedequipment

Thecostofsprayingoperationsincommunityflycon
trolwilldependuponsuchfactorsas1themagnitude

SprayingSystemsCompany4023WLakeStreet
ChicagoIllinois



ofthetask2thethoroughnessofpreoperationalsur
veysand3whethertheworkwillbedonebyvoluntary
labororbycommercialoperatorsDuringthepastseason
manycommunitieswithpopulationsofabout5000where
goodgarbageandwastedisposalandothersanitationprac
ticescomplementarytoflypreventionprevailedcarriedon
excellentprogramsatacostof300to500utilizing
voluntarylaborResidualsprayswereappliedtwiceeach
seasontoallfoodestablishmentsandfourtosixtimesto

exteriorrestingsurfacesinthealleysetcOthercomparable
communitiesemployedcommercialoperatorsforsimilar
typeprogramsatacostofapproximately750Onecity
of60000peoplewhichmaintainedarelativelyhighstand
ardofsanitationutilizedcommercialoperatorsatanex
penseof2500Inthiscitytherewere142foodestablish
mentsTheseexampleswillservetoindicatethecostof
sprayingoperationsincommunitieswhichregularlyprac
ticegoodflypreventionTheywillnothoweverservethe
purposeforcommunitieswherelittleornosanitationpre
vails

Experienceofnumerouscommunitiesduringthepast
twoseasonsseemstojustifytheconclusionthatwellbal
ancedprogramswhichincludepropereducationalefforts
surveysandevaluationsemphasisuponpreventivemeas
uresandthewiseuseofDDTresidualsprayswillprovide
foranycommunityadegreeofflycontrolheretoforebe
lievedimpossible
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MrGeibThankyouDrRoweforyourcomprehen
siveaccountofthisimportantsubjectWewillnowad
journforluncheon

THURSDAYAFTERNOONFEBRUARY121948

MrGeibBeforewegetstartedIwouldliketocall
yourattentiontosomepamphletswhichMrBarberofthe
VelsicolCorporationbroughtIbelievetherearefortyor
fiftycopiesofthemThesepamphletsdealwithairplane
equipmentandtheBeskillaerosolgeneratorformosquito
controlpurposesThisinformationwasusedthispast
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seasoninBritishColumbiaYouarewelcometopickup
copies

IwillaskPastPresidentRobinsontopresideatthis
afternoonssession

MrRobinsonArtratherputasurpriseoverhereI
reallythoughtIwasgoingtohavetheopportunityofsitting
downanddoingallthelisteningandnoneofthetalking
Howeverourfirstpaperthisafternoonwhichwastohave
beenthismorningisonControllableNoxiousArthro
podsOtherThanMosquitoesAffectingManandAnimels
byDrJamesDouglasAssistantProfessorofEntomology
andParasitologyUniversityofCalifornia

CONTROLLABLENOXIOUSARTHROPODSOTHER
THANMOSQUITOESAFFECTINGMAN

ANDANIMALS

DRJAMESRDOUGLAS

ThetitleControllableNoxiousArthropodsOtherthan
MosquitoesAffectingManandAnimalswasdesiredby
DickPetersFortunatelyitisbroadenoughsothatIcan
talkaboutpracticallyanythingwhichoccurstomeAsa
matteroffactIhadpreparedadiscussiononanothersub
jectwhichoncarefulconsiderationisinlinewithprevious
papersnottooappropriateFortunatelyIhaveinmy
pockettheoutlineofanotherdiscussionwhichIthinkis
muchmoreappropriatesinceitfollowsthepresentationby
DrRoweonthecontroloffliesIshouldliketosubtitle
myremarksConsiderationsintheSelectionofanInsecti
cideandconfinethediscussiontoresidualinsecticides

YourememberallofthepointsthatDrRowebroughtout
theimportanceoftypesofcontrolmeasuresandtheim
portanceofenvironmentalsanitationNeverthelessIthink
youwillagreethatforsometimetocomeresidualinsecti
cideswillplayasignificantpartintheflycontrolprogram
AsDrRowebroughtoutthehouseflyisarathergood
candidateforcontrolbyresidualinsecticidessincefora
goodpartofitsadultlifeitiseitherrestingorwalkingon
surfaceswhichmaybetreatedTostartfromthebeginning
withfundamentalswhichweareoftenpronetooverlook
letsconsidersomeoftherequirementsofaresidualinsec
ticideObviouslythefirstrequirementisthatitmustkill
theinsectsHerewehavetwoconsiderationswhichare
oftenoverlooked Insecticideshavetwoactionssoto
speakthespeedwithwhichtheyactandthelengthoftime
theyremainactiveUnfortunatelythespeedofactionand
theresidualefficiencyorthelengthoftimeitremains
activeareindependentSomeinsecticideskillveryrapidly
andlastacomparativelyshorttimeOtherskillcompara
tivelyslowlyandlastmuchlongerAnillustrationofthis
pointperhapswouldbeacomparisonofparathionor3422
andDDTTheLD50ordoserequiredtokillhalfofa
givenpopulationofhousefliesforanaveragesizeflyisa
tenthofamicrogramofDDTandonehundredthofa
microgramforparathionInotherwordsparathionison
thatbasistentimesastoxicasDDTIfyouexposeapopu
lationoffliestoaresiduewhichwillgiveatenthof a

microgramdosetoeachindividualtheparathionwillkill
thefliesveryquicklyanditmaytakehoursfortheDDT
toaccomplishthesameresultHoweverparathionhasa
comparativelylowresidualpersistenceDDTasweall
knowisverygoodinthisrespectandundersome con



ditionswilllastformonthsandretainitseffectiveconcen
tration

Inadditiontotheefficiencyoftheinsecticidewhichwe
areconsideringitmustbeacceptabletotheindividual
notonlytheindividualwhoisapplyingitbuttheownerof
thepremisestowhichitisappliedWeallknowthatwet
tablepowderwhichleavesavisibleresidueisobjection
ableinmanyplacesandyoucantuseitinsuchsituations
ThereisalsoobjectiontoodorsItisratherimportant
andIneednotdwellonthatexcepttosaythatcertain
formulationsofbenzinehexachlorideareampleillustrations
ofobjectionableodorsconnectedwithinsecticides

Suchfactorsasthecostwhichobviouslymustbein
lineandthehazardsofusearesoobviousthatitshould
notbenecessarytodwellonthemhereexceputtosaythat
theinsecticidemustbesafefortheoperatortouseandalso
safeintheparticularsituationinwhichitisusednotonly
totheindividualbuttohousefoldanimalspetsetc

Nowsomuchforthecharacteristicsofaninsecticide
LetsconsidertheselectionoftheformulationInmost
caseswehaveafairchoiceofformulations suchthings
assolutionsordinarilyinpetroleumsolventorsomesimilar
materialemulsionswhicharedilutedwithwaterandwet
tablepowderssuspensionsofsolidmaterialinwaterMore
recentlytherehasbeenmarketedsocalledcolloidaldisper
sionswhichactuallyarenotcolloidalatallbutaretrue
suspensions

SolutionsasDrRowepointedoutaremosteffective
onnonporoussurfaces paintedsurfacesmasonrysur
facesortilewhichisnonabsorbentDrRowementioned
thepossiblefirehazardinvolvedintheuseofsolutionsin
inflammablesolventsIrecentlyreadmyfireinsurance
policy thefineprint anditsaysifanyinflammable
materialisappliedtothestructurethepolicyisvoidwhich
meansifyousprayamansbarnorhishousewithkerosene
solutionanditburneduphemightnotberepaidforhis
lossThatissomethingtoconsider

Thesolventinthesolutionsalsoaffectsthetoxicityof
theresidueIthasbeenshowningeneralthatthemore
volatilesolventsresultinmoretoxicresiduesLowboiling
pointsolventsaregenerallylesstoxicperunitofinsecticide
thanthehighboilingpointsolventsandofcoursethere
verseistrue

Inemulsionswehavealsotheproblemofabsorption
inporoussurfacesHoweveritisnotasgreatasinthe
caseofsolutionsTheresidualefficiencyofemulsionsin
generalisratherhighascomparedwithsolutionsandin
mostsituationstheyarenotobjectionabletouseasthey
leavenoobjectionableresiduealthoughtherecertainlyare
plentyofinstanceswherespottingetcoccurs

Suspensionsusuallyof50inertcarryingmaterialand
50oftheactiveinsecticidesuspendedinwaterarenot
absorbedtoanyappreciableextentOnporoussurfacessuch
asunpaintedwoodormasonrytheactiveingredientisat
thesurfacewhereitwilldothemostgoodforthelongest
periodoftimeTheyarehoweverundersomeconditions
objectionabletouseTheyleaveaverydefiniteresidue
whichprecludestheiruseinmanycasesparticularlywithin
homes

Aconsiderationintheuseofsuspensionsandonewhich
hasnotreceivedquitetheattentionthatitshouldIbelieve
isthematterofthesizeoftheparticlesofinsecticide
Ingeneralthesmallertheparticlesthemoretoxictheyare
totheinsectYougetafasteractingmaterialwhenitis
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finelygroundHoweverthefineparticleslosetheireffec
ItivenessmuchmorequicklythanlargerparticlesThe
reasonforthatIbelieveisthattherelationshipoftheex
posedsurfacetothemassofthematerialismuchgreater
incaseofthefinerparticlesthanitisinthelargerparticles
sothattheyvolatilizemorerapidlyThevolatilizationif
youwanttocallitthatisafunctionofthesurfaceexposed
aswellasthetemperatureSowemuststrikeacompromise
andreachahappymediuminselectionofparticlesizes
whichwillgiveyouthekillwhichisdesiredandremain
effectiveforthelongesttimepossibleIshouldhesitateto
estimatewhatIconsidertobeadesirablesizeparticlebut
Ibelievethatitwillbeintherangeatleastof3to5mi
cronsMuchsmallerthanthattheresidualefficiencydrops
ataratherhighrate

Nowtoconsiderforamomentthecolloidalorsocalled
colloidaldispersionswhicharevirtuallynotcolloidalbut
suspensionsTheinsecticideisinafinelydividedstate
suspendedinaliquidsothatwhenitisappliedandthe
liquidevaporatesyouhavea100activefilmorresidue
Onthefaceofitthiswouldappeartobemoredesirable
thansaya50suspensionofwettablematerialinwhich
atleasthalfofthesolidmaterialisinertandcannotplaya
significantpartinthekillingactionoftheresidueAsa
materoffactinpracticeinthefairlylimitednumberof
trialsthatIhaverunonanequivalentdosagebasisthe
colloidalmaterialismuchmoreeffectivethanasuspension
Asamatteroffactadepositof200milligramsofthe
materialpersquarefootofacolloidalmaterialwouldbe
theequivalentofa400milligramdepositfromthewettable
powderThecoloidalmaterialsbythewayatleastsofar
asIknowarenotcommononthemarketThereisoneat
leastIhavenoideaofitsacceptanceofhowwidelyitis
beingusedPerhapssomeofyoucananswerthat

Nowletusconsiderforamomenttheapplicationofthe
materialandherewehavetwoquestionstoanswerHow
shallweputitonandhowmuchofitshallweputon
Iwouldliketoexpoundatthispointonaprinciplewhich
ismoreoftenthannotoverlookedDisregardingallother
considerationstheeffectivenessofanapplicationisdepend
entupontheconcentrationofinsecticideontheunitsurface
areaIdontcarewhetheryouputitonina10solu
tionora1solutiontheamountofmaterialthatyouget
onagivensurfaceiswhatgivesyoutheeffectdesiredThis
isbestaccomplishedinmyopinionbyawetsprayasDr
RowementionedIhavenotbeenconvincedthatitis
possibletoapplyaresidualapplicationonasurfaceother
thanasurfaceofwaterwithanaerosolgeneratorIhave
neverdoneitmyselfinanumberoftrialsandIhavenever
seenitdonesuccessfullyInmypersonalexperiencethe
useofasteampropelledaerosolorthermalgeneratedaero
solresultsinmaximumdepositionofinsecticideonthe
floorofthestructureandaminimumofdepositiononthe
walls atypeofcontrolthatisnotwhatwedesire

EarlyinthedevelopmentofDDTitwasrecommended
thatspraysinthecaseofemulsionsorsuspensionscontain
ahalfof1DDTthatishalfof1byweightIna
watermixturesuspensionoremulsionwhichisapplied
ordinarilyattherateofabout1gallonto300squarefeet
moreorlessthatresultsinaneffectivedepositofDDTof
60milligramspersquarefootandinmyopinionthisis
totallyinadequateasaresidueIhaveseenanynumberof
casesofcommercialoperatorswhowereapplyingDDTat
thatrateandacceptingmoneyforthejobIfollowedone



throughasectionofCaliforniaineverycaseIwasfollow
inghimbyaboutfourweeksandineverycasehisapplica
tionhadfailedcompletelyandtheownerwasveryunhappy
Theymaintainedtheycouldntspendthirtydollarsamonth
tocontrolfliesintheirbarnInotonlyagreedwiththem
butIputonaresiduewhichIconsideredtobesatisfactory
andwhichlastedforaboutfourmonthsIwouldntsaythat
theinadequateapplicationbythecommercialmenwasde
liberateIthinkprobablyitwasthroughignorance

InmyopinionandbearingoutwhatDrRowehas
saidpreviouslyIthinkaminimumresidueofDDTshould
benotlessthan200milligramspersquarefoot notless

thanthatIpersonallybelieve300milligramsisbetterand
Ihaveseenanumberofsituationsinwhich400andeven

500milligramsisactuallyadesirableresidueTheconcen
trationofmaterialinthiscaseDDTatthesurfacegoverns
theeffectiveflykillingresidueTherelationshipissome
thinglikesomefiguresfromanexperimentwhichweran
lastyearinwhichtreatedpanelswithknownconcentrations
wereexposedundersimilarconditionsoutdoorsWeath
eringwasratherseveretemperatureswerehigh averag

ingorratherreachingamaximumof130Fonthesur
faceofthepanelseachdayAsurfaceresidueof260milli
gramspersquarefootgaveeffiectivecontrolwiththetesting
methodsIused exposinghousefliesanddeterminingthe
lengthoftimerequiredfortheresiduetokillhalftheflies
orknockthemdown Theeffectivelifeofa60milli

gramresidueis35days A200milligramresiduehas
aneffectivelifeof95daysanda400milligramresidue
hasaneffectivelifeof110daysTherelationshipbetween
60milligramsand200milligramsifplottedonagraphis
practicallyastraightlinetheeffectismoreorlesspro
portionatebutasyouincreasetheconcentrationatthesur
facebeyond200milligramsyougetadisproportionatere
sidualefficiencyThe400milligramsdepositdoesntlast
twiceaslongasthe200milligramsButundermanycon
ditionstheexpenseofanapplicationisnotsomuchthe
costofmaterialasthecostoflaborinfactoftenthe
costofthematerialisratheraminorconsiderationandthe
additionalcontrolaffordedbyaheavierdepositisveryoften
wellforththeslightadditionalcostIhavehadconsiderable
difficultyinthepastinputtingthisideaoverinfactit
isntputoveryetbyanymeans

Nowbrieflytosumitupwithmoreorlessrepetition
ofwhatDrRowehassaidIagreewithhimwholehearted
lythatDDTiscertainlytheinsecticideofchoiceforfly
controlIwouldincludehereDDTanditsrelatedmater

ialstheanalogsDDDandmethyoxyAtthepresenttime
Icannotseewhereanyoftheothernewmaterialssuchas
chlorodaneparathionorbenzinehexachloridewillincrease
oureffectivecontrolSomeofthemasImentionedare
muchmoretoxicontheunitbasisthanDDTortheanalog
butonthewholetheydonotweatherwellandinthelong
runwearelookingforamaximumresidualefficiency

MrRobinsonThankyouverymuchDrDouglasI
thinkthattalkofyoursiscertainlyrightdownthelineWe
whoareengagedintheactualoperationsofmosquitocon
trolandwhoarecarryingonresidualsprayprogramsfor
mosquitocontrolalsofindthatwearegettingcompliments
forourworkonflycontrolalongwithit

NextwehaveanIntroductiontoTwoSymposiaby
ProfessorMorrisStewart
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INTRODUCTIONTOTWOSYMPOSIA

MASTEWART

ProfessorofParasitologyUniversityofCalifornia

MrChairmanIcameinherethisnoonpreparedto
apologizefornotbeingabletopresentatthistimeawritten
paperduetothefactthattheurgencyofothermattershas
madeitimpossibleformetoprepareapaperIcamepre
paredalsotopromisefaithfullytoturnsuchapaperoverto
theappropriateindividualwithinashortperiodoftime
Seeingthisrecordingdeviceinfrontofmeandbesideme
fillsmewithfearperplexityandhopeFmafraidofthe
thingIamperplexedastowhetheritwillbenecessaryto
prepareawrittenstatementofwhatIwouldliketosayand
IhopethatifthisisasubstituteforwhatIshouldhave
writtenthatImaybepermittedtoeditwhatIhavesaid
Itisalwaysadismayingexperiencetoreadafterspeaking
extemporaneouslywhatIpresumablysaidparticularlybe
causeIsitdownquiteconfidentthatIhavegivenascholarly
andmasterlypresentationanduponreadingwhatIhave
saidIwonderhowIeverprogressedbeyondthefourth
grade

MycolleagueDrDouglasactuallyhasgivenabetter
introductiontothetwosymposiascheduledforthisafter
noonthanIamgoingtogiveSelfishlyIregrettoconfess
thatitsabetterpresentationthanImabletogive

Afewyearsagosymposiaweredesirableluxuriesina
meetingofthissortTodaysuchsymposiaareurgentneces
sitiesThetwosymposiascheduledforthisafternoonare
verycloselyrelatedTheyareNewInsecticides Their

PlaceinMosquitoControlandToxicitiesandTolerances
ofNewInsecticides

Agoodmanyofusinthisaudiencerecallwhenour
insecticidalproblemsreferringexclusivelytottheinsecti
cidesinmosquitocontrolwererelativelysimpleWe
didnthavetoknowverymuchaboutchemistrywhichwas
veryfortunatesinceactuallywedidntknowverymuch
aboutchemistryWewerenotfacedwiththeveryimpor
tantquestionswithwhichwearenowfacednamelynot
onlytheselectionofachemicalbutthedevisingofappro
priatemethodsofapplicationandthedevelopmentofade
quateequipmentforthevariouskindsofapplicationThus
wefindthatweareinevitablycombiningwiththeneedfor
aknowledgeofchemistrysomeneedofengineeringprin
ciplesWithoursimplerinsecticidesofthepastwewere
notnearlysomuchconcernedwithphysicalphenomenaas
wearetodayWhenwewereusingParisgreenwewere
workingwithasimplecompoundWhenwewerestum
blingaroundwithouroilsofafewyearsagoweignored
manyphysicalphenomenainblissfulignoranceandwe
couldaffordtoigonremanyofthephysicalphenomena
whichareofparamountimportancetodayOnehasonly
tolookattheblackboardheretoseehowheavilyweare
taxedwiththenecessityofsomeappreciationoforganic
chemistryOneonlyhastorecallwhathasbeensaidearlier
inthedaywithreferencetodiluentsorsolventstorealize
thatwearenownotonlyinvolvedwithorganicchemistry
oncemorebutwithphysicalchemistryAndoneonyhas
tothinkofthephenomenaofresiduatorealizethatweare
dealingwithsomethingnewandstrangeandsomething
thatischangingrapidlyThustheimportanceofthefirst
symposiumseemstobewellestablishedPersonallyIrather
shudderatthewiselychosentitleNEWinsecticides
Isometimesbelievethatifwecouldlegislateafortyeight



hourdayandeducateourselvesawayfromtheneedofrest
andsleepandeatingthatImightbefairlywellabreastof
thenewinsecticidesAndIstronglysuspectthatIamnot
aloneinthisembarrassingpositionThejustificationofthe
secondsymposiumToxicitiesandTolerancesofNewIn
secticidesisselfevidentWehavealwaysbeenconcerned
ofcoursewiththetoxicityoftheinsecticidetothemosqui
tolarvaoradultThatisselfevidentaswaspointedout
amomentagobyDrDouglasWerecognizedyearsago
thatsomecautionmightbenecessarywithreferenceto
suchinsecticidesasParisgreensofarasthehumansubject
wasconcernedButwiththedevelopmentofthesenewor
ganicinsecticidesandthedevelopmentofnewmethodsof
applicationwehavebeenforcedintoakeenerappreciation
oftoxicitiestomananddomesticatedanimalsaswellasto

thearthropodsfarinexcessofourearliernecessityCorre
latedwithtoxicityisofcoursetoleranceAllofyouare
thoroughlyfamiliarwiththestillunansweredandstill
bafflingproblemoftoleranceonthepartofmanandhis
domesticatedanimalssofarassomeofthesenewinsecti
cidesgo

Theemphasisisonnewinsecticideandtheyaresocon
foundedlynewthatthoseconcernedwithtoxicitiesandtol
erancesofvariousanimalsarequiteunpreparedtoanswer
ourquestionswhenwepresentthosequestionsthrough
nofaultoftheirownThatistosayourprogresshasbeen
literallyappallinglyrapidWiththedevelopmentofsome
ofthesenewinsecticidesourinterestwithreferenceto
toxicitiesandtolerancesexclusiveofmosquitoesisbecom
ingandperhapsalreadyhasbecomeinsomeinstancesa
determiningfactorItrustthattheseparticularpointswill
bewelldevelopedinthetwosymposiatodayWhatImean
ismerelythis intheapplicationofmanyofthesenew
insecticidesweareconcernedwiththeindustrialhazards

encounteredbythepersonmakingtheapplicationweare
concernedwithpossibletoxicreactionsonthepartofthose
whosubsequentlycomeincontactwiththeinsecticidethe
householderforexampleWeareconcernedwiththeeffect
ofthesenewinsecticidesuponbothwildanddomesticated
animalswhichmaycomeindirectorintermediatecontact
withtheseinsecticidesWehavebeenawareofthatneces

sityinthepastbutneversoacutelyastoday
Wemustalsobeawareofthepotentialdangerofde

layedorindirectcontactForexample inthewidespread
disseminationofDDTwithresultantcontaminationoffor

ageplotswhatmaybetheultimateconsequenceofpro
longedfeedinguponsuchcropmaterialObviouslythis
problemhasbecomeaccentuatedaswedealmorewithre
sidualinsecticidesofgreaterlongevity

Weareconcernedwithtoxicitytowildanimalsin
cludingthoseprotectedbylawWeareconcernedasall
entomologistsrecognizewiththepossibilityofdisturbing
seriouslythebalanceofnaturethroughtheactionofin
secticidesappliedagainstthenoxiousinsectsdestroying
formsbeneficialtomanNowIthinkyouwillallagreethat
insomeinstancesthelatterdangerhasbeenoverempha
sizedandexaggeratedButwearealsoagreedthatitisnot
beingentirelydissipatedWhatIhavebeenattemptingto
doinopeningthesetwosymposiaistorefreshyourmem
orieswithtwothingsthenecessityofkeepingabreastin
understandingeconomicpoisonswhichareofverygreat
valuetousinthecontrolofmosquitoesalsotorefreshyour
memorywiththemagnitiudeoftheproblemoftoxicities
andtolerancesthathaveariseninrecentyearsandwhich

17

giveeverypromiseofcontinuingtoriseasweprogressin
thedevelomentofneworganiccompoundstobeusedfor
insecticidalpurposesDrDouglashaspointedouttoyou
thequestionofsolventswhichaddstoourcomplications
Allofusknowthatwehaveencountereddifficultywith
solventsbecauseoftheirtoxicitytothepersonusingthem
ortothosecominginlatercontactwiththemIthinkthat
whatearlierspeakershavesaidbetterthanIhavesaidand
whatIhavesaidlesswellthantheyhavesaidsubstantiates
mystatementthatsymposiaonsuchsubjectsastheseunder
considerationthisafternoonarenolongermerelydesirable
butactuallynecessaryandIbelievethatyourProgram
Committeehasselectedabatteryofmenwhowillhelpyou
appreciateandsolvesomeoftheseproblemsbutaboveall
willimpressuponeachoneofusthegreatimportanceof
theseproblemsandinstillineachoneofusthedetermina
tiontogivethemtheconsiderationtheydemandinfield
applicationofthelaboratoryfindings

IunderstoodChetwascarryingtheballthisafternoon
butHaroldtellsmethatisnotthecasebutthatIamto
calluponthegentlemanwhoistoleadthefirstsympo
siumIassumethatconfersuponmetheprivilegeof
turningtherestofthesymposiumovertohimIreally
dontbelieveitisnecessarytointroduceMrAWLind
quisttoyouHeiswithdueapologiestoourgoodfriend
VannotetemporarilyanexilefromCaliforniaHeandI
werefriendstogetherinTexasbeforebothofusleftnot
uponrequesttheStateofTexasItakegreatpleasurein
urgingtocomebeforeyouwithoutintroductionMrAW
LindquistinchargeoftheCorvallisOregonLaboratory
UnitedStatesDepartmentofAgriculturewhowillleadthe
firstsymposiumNewInsecticidesandTheirPlacein
MosquitoControl

NEWINSECTICIDES THEIRPLACEIN

MOSQUITOCONTROL

AWLINDQUIST

InChargeCorvallisOregonLaboratory
UnitedStatesDepartmentofAgriculture

ThankyouDrStewartmembersandfriendsofthe
AssociationIamonlysupposedtoguidethissymposium
IbelieveTherearethreespeakersandIthinktheyshould
situphereontherostrumpreparedtogivetheirtalksand
alsopreparedtoanswerquestions DrHoskinsDr
IsenhourandDrMichelbacherOfficersandworkersin
mosquitocontroldistrictsareawarethatmanynewcom
poundsarebeingdiscussedforpossibleuseinmosquito
controlTheyhearandreadofpreliminarytestswithsev
eralofthepromisingcompoundsTheyseekadviceand
assistancefromStateandFederalworkersaswellasrepre
sentativesofindustryThecompaniesthatareproducing
thesematerialsarevitallyinterestedinthecompounds
Theyhaveaninvestmentatstake

NearlyeveryoneisfamiliarwithDDTItprobably
cannotbeclassedasanewinsecticidesinceithasbeenin
usesince1943Benzinehexachloridehasbeenknownfor
twoorthreeyearsbuthasnotbeenwidelyusedinmosquito
controlOthercompoundsareinthepreliminarytesting
stageorarepartiallyavailableYouwillseethislistof
someofthematerialsasindicated DDTbenzinehexaz



chlorideandamaterialreferredtoasTDEortripleD
IdontknowwhichisthecorrectdesignationThatgoes
underthetradenameofRothaneThenwehavechlorinat

edcamphenewhichgoesunderthetradenameofToxi
phineThetoxichloreorthemetoxicanalogofDDDI
thinkonetradenameisMarlaneWehavechlorodane

Theacceptedshortnameforthatparticularcompoundis
marketedunderatleasttwotradenames possiblyseveral
others toxichloreorVelsicol1068Wehaveoneofthe

verylatestmaterialsknownasparathionFormerlyithad
anumber number3422 butthecommonnamefor

thatmaterialisparathionThenofcoursewehavederiv
ativesofpyrethrumoneofthembeingpiperonylbutoxide
Pyrethrumwithdetergentsissometimesconsideredfor
adultmosquitocontrolAllofthesehavebeentestedinthe
laboratoryonvariousspeciesofmosquitoesandafewof
themhavebeengivenpreliminaryevaluationinthefield

Forpracticalmosquitocontrolanewinsecticidemust
beevaluatedfromseveralviewpointsInthefirstplacewe
mustconsidertheeffectivenessofthecompoundonthe
particularspeciesofmosquitotobecontrolledorgroupof
mosquitoesThefirsttestsaremadeinthelaboratoryand
thequestionarises HowdoesitcomparewithDDT
Alsoaparticularcompoundmaybesomewhatmorespe
cificinitsactionandproduceahighermortalitythanDDT
ononespeciesbutnotbeespeciallyeffectiveonanother
Thesecondviewpointwillbethesafetyofthematerial
whichwillbediscussedinthenextsymposiumThethird
considerationisofcoursecostandavailabilityPractical
mosquitocontrolmustconsidercostGenerallyweusethe
lowestpricedmaterialbutitispossiblethatahigher
pricedmaterialmaybesafertouseandtheextracostmay
befullyjustifiedItishopedthatthespeakersonthissym
posiumandthemembersoftheAssociationwilldiscuss
theirexperienceswiththevariousnewmaterialsondiffer
entspeciesofmosquitoesThisexchangeofinformation
willleadtowardspossibleexplanationoffailuresandper
hapsstumulatefurthertestingandevaluationofthesema
terialsThefirstspeakeronthissymposiumisDrWilliam
HoskinsProfessorofToxicologyUniversityofCalifornia

NEWINSECTICIDES THEIRPLACEIN

MOSQUITOCONTROL

BYWMHOSKINS

ProfessorofEntomologyUniversityofCalifornia

Thepracticalcontrolofmosquitoesaffordsoneofthe
bestexamplesfromthewholefieldofentomologythatthe
finaltestofanideaiswhetheritworksThecomplications
thatmayariserangingforinstancefromlocalpoliticsto
thevagariesoftheweatheraretoonumeroustopermit
preciseextirpationfromasmallscaletesttofullsizeopera
tionItwouldbepresumptuousonmyparttoattemptto
evaluateprocedureswhichhavebeentriedbyvariousex
perimentersformanyhereknowofthesemattersbyper
sonalexperienceRatheritmaybeofinteresttomentiona
fewresultsobtainedundercontrolledlaboratoryconditions
inthehopethatsomeapplicationmaysuggestitself

Interestcontinuestocenterontheorganicinsecticides
AmongtheseDDTreceivesthelionsshareofattention
Ahastysurveyofthepaperspublishedlastyearonmosquito
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controlasreportedinReviewofAppliedEntomologyin
dicatesthatinaboutninetypercentoftheinvestigations
DDTwasconcernedusuallyexclusivelyMentionofDDT
asamosquitorepellenthasbeenmadebynumerousspeak
ersandwriters

Usuallyunequaldistributionoftheinsectsbetweentreated
anduntreatedsurfacescagesroomsetcwasgivenasthe
criterionforrepellencyRecetlythismatterwasinvestigated
carefullybyKennedy 1947 andtheconclusionwas
reachedthatthetoxicactionofDDTtowardadultmos
quitoesasrevealedbytheirhyperactivitybeginssosoon
aftercontactwithatreatedsurfacethatanunequaldistribu
tionresultsfromtheirincreasedmovementsThusitisa
caseofdeterrencyiethebeginningoftoxicactionas
definedbyCampbell1932 andtruerepellencywhichis
achemasensoryreactionisabsentOftentheeffectisthat
bitingdoesnotoccuratleastattheparticularmomentbut
itdoesnotfollowthattheinsectwillnotrecoverandreturn
tobiteanothertimeInotherwordsdoescontactwith
DDTsufficienttocausehyperactivitygivealethaldoseto
themosquitoInmanycasesitdoesnotasshownbyKen
nedyandalsobyRibbands1947especiallyiflightor
oldapplicationsaretouchedThisseemstosuggestthatso
faraskillingmosquitoesisconcerneditisbettertousea
heavyapplicationonlimitedareasespeciallythosepartsof
aroomwheremosquitoestendtocongregatethantouse
thesameamountofDDTinalightapplicationeverywhere
Thisaffordsagoodexampleofatheorywhosetruthand
limitationsmustbeestablishedbymoretrials

Outofthismaybededucedanothersubjectforinvesti
gationCanthenatureofadepositofDDTorofother
toxicantbemodifiedsoastochangetheratiobetweenup
takeoflethalamountandonsetoftheexcitanteffectorare
thesephenomenainseparablyconnectedOneveryinter
estingpointhasbeenmadebyParkinandGreen1947in
EnglandwhodiscoveredthatacrystallinedepositofDDT
wasmoretoxictohousefliesthananequaldepositwhich
hadnotcrystallizedWhetherthesamesituationholdsfor
mosquitoesdoesnotseemtobeknownTheirexperiments
weremadewith0225and10percentsolutionsofDDT
inPoolburningoilacrudekeroseneappliedtowall
boardtogiveatotaldepositof80milligramspersquare
footHouseflieswereexposedafterfourdaysandafterfour
weeksTwopointsofinterestwerenotedaatboth
timesthemoreconcentratedsprayswereinsecticidaland
bwhereasthe02andthe2percentspraydepositsde
creasedineffectastimeelapsedthe5and10percentones
weremoreeffectiveafterfourweeksPointathehigher
toxicityofdepositsfromthehigherconcentrationsprob
ablyistobeexpectedonthegroundthatthesmallervol
umesofsprayallowedlesspenetrationintothewallboard
butthechangesineffectivenesswithtimearecontraryto
theideathatDDTwhichisfirstcarriedintothesurface
comesoutagainasthesolventreturnstothesurfaceforif
thiswerethecasethedepositsfromthemoredilutesolu
tionswouldshowthisbehaviorratherthantheconcentrated
ones

Itwasobservedthatthedepositsallappearedtobe
liquidinnatureexceptthosefromthemoreconcentrated
solutionsaftertheyhadstoodforsometimeandespecially
afterflieshadwalkedonthemThatisagitationfromin
sectsorfromatuftofhairsbroughtaboutcrystallization
andthenthetoxicitywasgreaterIfthecropofcrystalswas
removedbyrubbingwithacloththetoxicitywasgreatly



reducedAfterseveraldaysanewcropofcrystalsformed
insomecasesandthetoxicitywasrestoredAsaworking
ruleitwasfoundthatwhentheproductofconcentrationin
percentbydepositinmilligramspersquarefootexceeded
150crystallizationwouldoccurFlieskilledbyexposure
tocrystallinedepositshadfragmentsonvariouspartsofthe
bodyasfeetlegsabdomenwingsetc

IftheobservationsoftheEnglishworkersareconfirmed
theypresentaproblemininterpretinghowacrystalcanbe
moreeffectivethanasupersaturatedsolutionOnemight
imaginethattheliquidwouldmakecontactwithalarger
areaoftheinsectssurfaceandhencepenetrateinlarger
amountsDDTcrystallizesfromvarioussolventswith
differingreadinessFromacetoneitcomesoutveryreadily
butifalittleheavyoilispresentnocrystalsformNo
thoroughstudyhasbeenundertakenofthismatterand
someverypracticaldiscoveriesdoubtlessareonlywaiting
tobemade

Thenatureofthesurfacetowhichinsecticidesareap
pliedoftenhasaneffectupontheirefficiencyThishas
beenstudiedfurtherduringthepastyearwithDDTThe
Englishworkerspreviouslymentionedappliedasolutionto
wallboardandfoundthatpenetrationcarriedmuchofthe
DDTfromthesurfacewithconsequentreductionineffect
onhousefliesAdetailedstudyhasbeenmadebyClapp
FayandSimmons1947ofthepenetrationofDDT
xylenesolutionintowhitepineboardsApplicationwas
madeat200milligramspersquarefootandafterdrying
thesurfacewasplanedoffin001inchlayersTheresults
whenmosquitoeswereexposedweresurface95percent
mortality001inch45percent002inch10percent
003inch3percent004inch0percentSomewhat
similarresultsbutintermsofDDTrecoveredwereob
tainedwithpoplarwoodbySchmitzandGoette 1948
exceptthatpenetrationwasdeeperbothwithakerosene
DDTsolutionandthesameemulsifiedPenetrationinto
whiteoaklongleafpineandsoutherncypressconsiderably
exceededthatintopoplarandredgumashandwhitepine
werecomparabletopoplarAsmightbeexpectedthepen
etrationwasreducedwhenwoodwasthoroughlywetted
withwaterfirstbutthisdidnotoccurifthewaterand
DDTsolutionwereappliedinquicksuccessionSimilarly
thewaterinanemulsionmaynotacttointerferewithpene
trationWithamorevolatilesolventsuchasxylenepene
trationwaslessTheimportanceoftheseresultsforcasesin
whichDDTsolutionsareappliedtobarewoodisobvious
Theresultswithwetwoodmayhaveabearingonthepos
sibilityofusingresidualspraysonmudwallssuchasare
widelyusedinhousesintheOrientIthasbeenfoundre
peatedlythatapplicationofresidualtoxicantsinsolution
tosuchwallsisalmostuselesseveninextravagantamounts
Theresultswithwetwoodindicatesmallpromisethat
dampeningmudwallswouldbeusefulToasomewhatless
extentthesameappliestobrickandothersurfaceswidely
usedinthiscountryThisofcoursedoesnotargue
againsttheuseofwettablesuspensionsbuttheyhavetheir
ownlimitations

Recentinvestigationswithtoxicantsformosquitoes
havenotbeenlimitedentirelytoDDTRibbands1947
inanarticlementionedpreviouslyhasreportedthatben
zenehexachloridehasastrongrepellentaswellasatoxic
effectuponmosquitoesTherepellenteffectisexertedat
adistanceandwassufficienttokeepmosquitoesfromenter
ingcooliehutswhentheeavesonlyweretreatedDoubtless
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thiseffectispossiblebecausebenzenehexachloridehasan
appreciablevaporpressureandasagasisperceivedbythe
incominginsectsSuchaneffectwouldbeespeciallyvalu
ablewithspeciessuchasAmaculatuswhichoftenenter
andbitewithoutalightingonawallorceiling

Informationonotherneworganictoxicantsformos
quitoesissoscantythatIshallnotmentionthemDoubt
lesspersonalexperienceswithsomewillberelatedbyother
speakersThereisonepointwhichIwouldliketostress
DDThasseemedtobesuchananswertothemosquito
abatementworkersprayerthatthereisatendencytoavoid
practicaltrialswithothermaterialsHoweverthereisstill
alargeelementofdoubtinthemindsoftoxicologistsre
gardingthelongcontinuedconsumptionofDDTbyman
andanimalsThisisinvolvedespeciallyinthedairyand
meatindustriesItisbecomingcommonpracticetoapply
DDTtocornpeasandalfalfaallofwhichareimportant
feedsformilkandbeefcattleSinceDDTtendstocollect

inthebodyfatandtobesecretedinthemilkitiseasily
possibleforapersonespeciallyaninfanttoingestDDTat
therateofseveralpartspermillioninthedietControlof
mosquitoesbybroadcastingofDDTonpasturelandmakes
asubstantialcontributiontothetotalamounteatenbycat
tleWhetherthisconditioneventuallyprovestobea
seriousoronlyapossiblehealthhazarditisobviousthat
someveryunfavorablepublicitycanoccurThisisone
reasonwhynotimeshouldbelostinseekingsubstitute
chemicalsThesemaywellbebetterthanDDTandinthat
eventthemosquitocontrolprogramwouldnaturallyextri
cateitselffromtheDDTresidueproblem

Asecondreasonwhynotimeshouldbelostinfinding
apracticalsubstituteforDDTisthefindingbyworkersof
theFederalBureauofEntomologyandPlantQuarantine
thatafterexposureofseveralsuccessivegenerationsto
DDThousefliesshowadecidedtolerancetothatchemical
Previousexperiencewitharsenicandotherpoisonsgave
causetoexpectthisresultandthereiseveryreasontobe
lievethatitwillshowitselfwithmosquitoesTherecanbe
littledoubtthatfromthechemicalpointofviewthechief
probleminmosquitocontroltodayisthefindingofa
standinforDDTanddevelopmentofmeansforitsprac
ticaluseifandwhenthatbecomesnecessary
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MrLindquistThankyouProfessorHoskinsWewill
nowhearfromDrLLIsenhourrepresentativeofthe
chemicalinsecticideindustries
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Itwouldbesomewhatsuperfluousformetospendmuch
timeduringthismeetingdiscussingspecificinsecticidesfor
mosquitocontrolMostofyouknowthatIamconvinced
ofthesuperiorityofdichlorodiphenyldichloroethaneoth
erwiseknownasDDDorTDEforlarvicidalpurposes
Thatchoiceisselectedfromthecompoundsthatarecur
rentlyavailableoronwhichwehavesomeperformance
dataIwishtodiscussindetailsomeofthefactorswhich

weshouldkeepinmindwhenevaluatingthemanynew
compoundswhichwillbeofferedforyourconsideration
duringthemonthsandyearstocomeThedevelopmentof
newcompoundsshouldgiveusincreasinglygreatereffici
encyinthecontrolofmosquitoes

WhenwelookfornewinsecticidestoreplaceDDT
TDEoilpyrethrumetctherearefourfactorswhichwe
mustkeepinmindThereisatendencytooverratethe
firstfactorinthelistIhavemadeActuallythefourare
sointerdependentthatwecannotaffordtoproceedwithout
grantingtoeachitspropervalue

1Thematerialmustbeapotentinsecticideagainst
mosquitoes

2Theinsecticidemustnotcreatenewandobjection
ablehazardstobeneficialinsectplantoranimallife

3Themethodofhandlingtoobtainthebestresults
mustnotpresentanyimpracticalfactors

4Thecostmustbeloworatleastwithinpractical
limits

WecandismissthecostfactorquicklyBasedon
availablebudgetsatreatmentformosquitocontrolsimply
cannotcostmorethanthefundswhichareavailableWe
havebothDDTandoilcoststoserveasabasisonwhich
tojudgetheefficiencyofnewproposalsAlowercostisthe
goalAslightlyhighercostcouldbejustifiedonlyonthe
basisofanimprovedsafetyfactororbecauseitpermitsa
savingonlabororsomeotheroperation

Eachoftheotherpointsshouldbeconsideredinsome
detailInthefirstplacewhatconstituteseffectivecontrol
Forourpurposeineliminatingmosquitoesweneedtokill
100ofthelarvaeadultsoreggsinanyselectedarea
Thisconceptdictatesthatfirstwemusthave100dis
tributiontopermittheinsecticidetodoitsworkWith
thatrequirementfulfilledtheinsecticidemustbedistrib
utedataconcentrationtogivethekillItdoesntreally
matterwhetherthateffectiveconcentrationis1100or
11000000000ifwealsofulfilltherequirementsofade
quatesafetyandeconomicalcostIbelievethatresearch
workersinbothindustryandgovernmenthaveplacedtoo
muchemphasisoninsecticidaleffectivenessatastronomical
dilutionsIncreasedhighpotencydoesofferanobviousway
toreducecostsbutitshouldnotbeconsideredanendin
itselfAmoredesirablegoalwouldbehighspecifictoxic
itytomosquitoesandrelativelylowtoxicitytootherinsects
plantsandanimals

ThesafetyfactorisfarmoreimportanttoCalifornia
MosquitoAbatementDistrictsthanitmaybetocontrol
agenciesinotherareasLarvicidalapplicationsaremadeon
largeacreagesofcroplandsHerethesituationisdifferent
fromwhatitisonwasteswamplandwheresidereactions
areofminorimportanceWejustifyourmosquitocontrol
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measuresinpartonthebasisthatwearereducingor
eliminatingthehazardofdiseaseencephalitisforexample
toourhumanpopulationThisbenefitwillcancelitselfout
ifweupsetourfarmingeconomyonthesecroplandsor
createinsomewayatoxicchemicalhazardThesefactors
mustbegivenprimeconsiderationeverytimesomeone
handsyouawonderfulnewinsecticide

Iwouldliketosuggestaspecificexampleofoneideal
treatmentMostofyouwhentreatingirrigatedpastures
expecttomakenewinsecticideapplicationsaftereachir
rigationThemechanicsoftheproblemmakeitimprob
ablethatwecanapplyDDToranythingelseandhaveit
redispersedproperlyafterrepeateddryingandreflooding
Thisisamechanicalorphysicalproblemratherthanoneof
insecticidalpotencyUndersuchcircumstancesyoucanfeel
thatyouhavedoneagoodjobofyoukill100ofthe
larvaepresentatthetimeofeachirrigationDDThowever
ismostnotableforitslongresidualpropertiesInthesoil
itlastsalongtimeandanaccumulationofmorethan20
lbsperacreisknowntobetoxictomanyplantsItpre
sentssomerecognizedhazardswhenpresentonfoodstuffs
ofanimalsorhumansWhenyoustudynewinsecticides
foruseonirrigatedpasturesthesafetyfactorshouldbea
majorconsiderationIwouldfavoraproductthatisquick
lyeffectiveandjustasquicklydissipatedTheotherchoice
wouldbeaproductwithahighdegreeofspecificityagainst
mosquitolarvaeandarelativelyloworderoftoxicityagainst
plantandanimallife

Whensomeoneoffersyouanewinsecticideyoustill
havetheproblemofformulatingitIfyouuseDDTasa
standardthesamesolventsandemulsifiersmaynotbeatall
adequateforanythingexceptitsdoseanalogsDepending
uponitsphysicalpropertiesandthepurposeitistoserve
anewinsecticidewillrequirespecialconsiderationastothe
mosteffectivewaytohandleitIlearnedthisfactthehard
waywhenRHOTHANED3wasofferedasamosquito
larvicideTherewereseveralunfavorablereportsfromthe
fieldbeforeIrealizedthattheformulationwasincorrectfor
useinthemanneremulsionconcentratesaregenerallyhan
dledinCaliforniaThissimplyemphasizesagainthat a

goodinsecticideisnotenoughNeitherdoesitneedtobe
effectiveininfinitesimalconcentrationsItmustaboveall
thingsbeproperlyhandledanditshouldnotcreateany
newhazardstoreplacetheoneswearetryingtoalleviate

MrLindquistThankyouDrIsenhourThefinal
paperinthissymposiumwillbepresentedbyDrAE
MichelbacheroftheDivisionofEntomologyUniversityof
Californiawhohashadconsiderableexperienceinexperi
mentaluseofnewinsecticidesthroughthemediumofthe
University

POSSIBLEEFFECTSOFNEWINSECTICIDESUSEDIN
MOSQUITOCONTROLONECONOMICENTOMOLGY

AEMICHELBACHER

TheuseofDDTinmosquitocontrolmayresultinsome
seriousproblemsasfarasagricultureisconcernedand
thosewhoareinchargeofmosquitocontrolprojectsshould
bearthisinmindInthefirstplacethereisdangerisseri
ouscontaminationofpasturageandforagecropswithDDT
Investigationshavebeenconductedwhichhaveshownthat
DDTcanberecoveredfromthemilkofdairycowswhich
havebeenfedfoodscontaminatedwithDDTThehazard



involvedappearstobesogreatthatmanyeconomicento
mologistshavefeltititunwisetorecommendtheuseof
DDTonpasturageorforagecropsandfurtherthatrefuse
fromcropstreatedwithDDTshouldnotbefedlivestock
AttherecentSeventhAnnualMeetingofthePacificNorth
westVegetableInsectConferencetheentomologistspresent
recommendedthatcropstreatedwithDDTshouldnotbe
usedforlivestockfeed

InmosquitocontrolamountsofDDTusedperacre
arefrequentlysufficientlyhightocontaminateforagecrops
withenoughDDTsothatthereisapossibilityofitsbeing
recoveredinthemilkifcattlearefedthetreatedfoods

ThisismostlikelytooccurwhereDDTisusedasresidual
sprays

Anotherfactorthatmustbegivensomeconsideration
isthepossibleeffectoftheinsecticidesusedinmosquito
controlonagriculturalpestsApplicationsofDDTandits
relatedcompoundsundercertainconditionsareknownto
resultintheincreaseofsomedestructiveagriculturalpests
Destructivepopulationsofsuchpestsasaphidsscalesand
miteshaveoccurredfollowingtheuseofthesematerials
ThereasonsfortheseincreasesarenotentirelyknownIn
parttheyaretheresultofthedestructionofnaturalenemies
bytheinsecticidesalthoughothereffectsareapparent
Theseprobablyinvolvephysicalchemicalorcombination
ofthesefactorswhichinsomewayaffecttheenvironment
andmakeitmorefavorablefortheparticularpestcon
cernedWhereDDTisappliedatlowdosagestheincrease
ofinjuriouspeststodestructivelevelsisnotnearlysolikely
tooccuraswheretheinsecticideisusedathigheramounts
Althoughlowdosagesaregenerallyusedinmosquitocon
trolamountssufficientlylargetoallowfortheincreasein
populationofcertainpestsaresometimesapplied

Duringthepastseasonmanyagriculturalpestsoccurred
inunusuallydestructivenumbersItisbelievedthatthese
outbreakswereprobablyassociatedwithdryweathercon
ditionswhichwereveryfavorabletothewintersurvivalof
theseveralpestsHoweverthepossibilitythatthewide
spreaduseofDDTmighthavehadsomeeffectshouldnot
beoverlookedCertainlyinvestigationsshouldbecon
ductedtodeterminewhethertheuseofDDTinmosquito
controlprogramshasanyadverseeffectuponinsectsand
relatedpestsattackingagriculturalcrops

TherateofdecompositionofDDTinthesoilhasnot
beendeterminedItprobablyvariesfordifferentsoilsbut
innocasedoesitappeartobeveryrapidInsomesoilsas
littleas20to25poundsofactualDDTperacreisinjurious
tocertainplantssuchastomatoSeriouscontaminationof
thesoilwithDDTdoesnotappeartobelikelyattherates
thisinsecticideisusedformosquitocontrolHowever
DDTiswidelyusedforthecontrolofanumberofagri
culturalpestsandtheamountusedforthispurposeplus
thatusedformosquitocontrolmightintimeandunder
certainconditionsbuildupdestructiveamountsinthesoil
Thisproblemwarrantsfurtherinvestigation

Thecleaningoutofequipmentshouldbedonewith
somecautionCareshouldbeexercisedtoseethatDDT

wasteorconcentratedspraysarenotallowedtodraininto
poolsstreamsorotherlocationswhereseriouslossoffish
orotheraquaticformsoflifemightoccur

MrLindquistLetusconsiderforamomentthetoxic
itiesofsomeofthesecompoundstomosquitolarvaeof
variousspeciesAreanyofthemequaltoDDToranyof
thembetterThereareseveralmembersofthisAssociation
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andvisitorswhohavetestedthesecompoundsinthelab
oratoryandalsointhefieldIthinkitwouldbewellto
hearoftheirexperiencesWhatdotheythinkofthem
DotheyhavepromiseofbeingeffectiveIfanyonehasany
thoughtsonthesubjectIamsurethatwewouldbegladto
hearthemDrRichardMBohartIunderstandthatyou
havebeentestingthesematerialsinthelaboratoryDoyou
haveanyparticularinformationinregardtohowtheycom
parewithourstandardDDT

DrBohartEveryoneelsehasdeclinedtosticktheir
necksoutanyfartherthanDDDandsoIamhesitantto
dosobutIhaveforthelastyearcarriedonlarvicidetests
inthelaboratorywithmostofthenewmaterialssomeof
whicharecommerciallyavailableThesewerebriefly
ChlorodaneDDTDDDPeptichlorParathionToxithene
andBHCItriedthemoutagainstelevenspeciesofCali
forniamosquitoesandatotalofsixtyfour8hourtestsin
whichIusedabout30000mosquitolarvaewhichIindi
viduallyrearedandmollycoddledtogetthemtoreactI
dontintendtosayverymuchaboutthatIfoundthatall
ofthesematerialsexceptbenzenehexachloridewerevery
toxictomosquitolarvaeEvenbenzenehexachlorideis
toxicbutitissomewhatbelowtheothersintoxicitytothe
fourthinstarlarvaeAlloftheotherswerehighlytoxic
UntilrecentlyIhadthoughtthatDDTandDDDwereof
aboutequaltoxicityIstillthinktheyareofaboutequal
toxicityandbestofthelot themosttoxicandprobably
themostpromisingRecentlyIhadanopportunitytotry
parathionandregardlessofwhetherornotitwillbean
appropriateinsecticideitisextremelytoxictolarvae
muchmoresothananyoftheotherstestedItsresidual
toxicityprobablywouldntbesogoodIhaventhada
chancetotestthat

SpeakingofpossiblesubstitutesforDDTIwouldsay
thatanyoftheothermaterialscouldbesubstitutedifit
werenecessarytodosoonthebasisofacquiredtolerance
ofthepestsofamosquitoconcernedifthecostswere
downtoapointwhereitwasfeasibleDDDwhichDr
Isenhourmentionedhasbeenshowninrepeatedteststobe
atleasttheequalofDDTAsfarasIamconcernedits
onlydisadvantageisthematerofcostandmaybethat
isntsogreatSoifyouconcedethatDDDhasotherad
vantageswhymaybeitisjustthematerialtouseandso
farasthatgoesthechlorodaneandtoxiphenearevery
similarTheyhaveverygoodresidualpropertiesandvery
hightoxicity

MrLindquistThankyouDrBohartOurexperiences
havebeensomewhatsimilarMycolleagueMrYateshas
donequiteabitofworkoncomparingvariousnewmateri
alsondifferentspeciesofinsectsandhehasapaperforus
onthattomorrowIthinkthathefeelssomewhatlikeDr

BohartAlotoftheseothermaterialsareverypromising
andtheycanbeusedasasubstitutematerialformosquito
controlatsomefuturetimeIunderstandthatthereare

somemosquitocontroldistrictswhichhavealreadytriedout
atleastoneofthesecompoundsinpracticalfieldtestsI
alsobelievethatTDEisgoingtobeusedinapracticalway
thissummerinCaliforniaIbelievethatMrRobinsonhas

donesomeworkwiththiscompoundinapracticalwayIs
thatcorrectMrRobinson

MrRobinsonYes

MrLindquistIwaswonderingifyoucouldtellthe
groupsomethingofyourexperienceswiththis
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MrRobinsonIthinkmostoftheinformationwehave
onthatwillbepresentedSaturdaybyDrMarkosWe
havedonesomeprimarycontrolworkinricefieldsby
plane CertainfieldswedidexclusivelywithDDT
andotherswithRhothaneandotherswithacombination
ofBHCandDDTWegotmuchbetterresultswithDDT
andDDDthanwedidwiththecombinationofBHCand
DDTWehadseveralexperimentswhichwerecarried
outduringtheyearinoneareaexclusivelyoncloverfields
usingRhothaneandwefeltthatitwascomparableatleast
totheDDT

MrLindquistThankyouMrRobinsonArethere
anyotherpeopleherewhowouldcaretodiscusstheirex
perienceswiththenewinsecticidesIamsurethatevery
workerinmosquitocontrolwouldliketohearaboutitto
knowwhattheresultswere

QuestionCanyoutellussomethingaboutClearLake
gnats

MrLindquistThatskindofgettingawayfrommos
quitoesWehavebeencalledontohelpthepeoplein
LakeCountywiththeirgnatproblemEveryoneisthinging
ofnewinsecticidesCouldthesemiraculousmaterialsrid
ClearLakeofthegnatsNeedlesstosayitisaveryvery
difficultproblemWehaveabodyofwatertherethatcon
tainsagreatdealofanimallifeofallsortsbesidesthegnat
whichweconsiderapestWealsomustconsiderthefish
inClearLake thefishdirectlyandtheirfoodsupplyin
directlyandwemustnotupsetthebalanceoftheeconomy
ofthislakesoIbelievethatwecanallrealizewhata
difficultproblemitisHoweverwefeltthatweshouldat
leasttrytoseewhattheselarvicideswoulddototheClear
LakegnatsWechoseasmallneighboringlakeinwhichto
experimentlastfallThiswasincooperationwiththeCali
forniaFishandGameCommissionTheinsecticidewe
chosebasedonlimitedtestsasfarasthetoxicityofthe
compoundaffectsfishwasTDEcommerciallyknownas
RhothaneItseemedtohavelesseffectonfishthanDDT
inpreliminarytestsImightsaythatthereisagreatdeal
ofinformationneededonthesevariousmaterialsonvarious
speciesoffishWelltomakethestoryshortwesprayed
thislittlelakewithanemulsionofTDElateinthefalland
foundthatwekilledaprettygoodpercentageoftheClear
Lakegnatlarvaebutthecontrolwasnotdeemedadequate
Inthirteendayswehaddestroyedsome85 ofthelarvae

Ofcoursemostofyouunderstandthatthelarvaeofthis
gnatinhabitthebottommudduringthedaylighthoursand
makemigrationsupwardintothewateratnightThereis
agreatdealofseasonalvariationonthisWemadeour
testatthetimewhentheverticalmigrationwasveryvery
weakTheoreticallyiftheywouldallhavecomeoutofthe
mudonthefirstorsecondnighttheywouldhavesuc
cumbedtothetreatmentIbelievethatisaboutallIcan
sayonthisThedosagethatwefinallyfiguredoutonthe
volumeofwaterwasonepartofactiveingredientto45
millionpartsofwaterThematerialdisseminatedthrough
abouttwentyfeetdepthofwater

ThetimeisdrawingshortIthinkitisevidenttothe
mosquitocontrolworkersthatthevariousspeakershave
broughtoutthatweshouldusethesenewcompoundsin
cludingDDTwithadegreeofcautionWeshouldalso
trytotestanumberofthesenewmaterialsinlimitedfield
testsArethereanyfurtherquestionsthatanyifyouwish
toaskthesegentlemen

QuestionIsthereanyinformationavailableonabsorp
tionbyplants

MrLindquistIthinkthereisIthinkperhapsDr
KniplinghassomeinformationonthatandIamsurethere
issomehereattheUniversityofCaliforniaIdontknow
offhand

DrKniplingDrAllenandhisassociatesinWisconsin
havedonequiteabitofworkalongthatlineandIwas
fortunateenoughtobepresentattheChicagomeetinglast
fallandheardtheirpapersIcantrememberallofthe
detailsandifIcoulditwouldtaketoomuchtimebut
thereisdefinitelyanabsorptionofDDTandtheseother
chemicalsvaryingwiththespeciesofplantandvarying
withthetypeofsoilSomeplantsaredefinitelyinjuredwith
DDTwhentheDDTcontentgetsuptoanumberof
poundsperacresomeplantsaredefinitelystimulatedby
DDTTheythinknowthatthetremendousincreasein
yieldofpotatoesforexamplewhereDDThasbeenused
ispartlyduetostimulation thegreateryieldbeingdue
inparttoDDTratherthanentirelyduetocontrolofthe
insectsThatisaboutallIcantaketimetosay

QuestionMayIaskonefurtherquestion
MrLindquistYes

QuestionIsthereenoughinformationavailabletoput
someofthesematerialsthatareequallytoxictomosquito
larvaeintheorderofrelationshiptothedegreewithwhich
theyretainormanifestresidualaction

MrLindquistIamsurethereareseveralherewho
havesomeinformationMycolleagueMrYatesifImay
takethelibertyofcallingonhimmaybeabletoelucidate
thatquestion

MrYatesIdontknowofanyofficialworkdoneon
residualeffectofthedifferentmaterialsonthelarvaeWe

havedoneworkontheresidualeffectonadultmosquitoes
MrKniplingImightjustsaythatofcoursewehave

doneagreatdealofworkonallthesematerialsagainstboth
larvaeandadultsatourOrlandolaboratoryIdontbelieve
thoughthatwewanttotaketimefromthisothersymposi
umforsuchdiscussionWehavenotfoundanythatareas
goodasDDTfromthestandpointoflastingeffectiveness
againstadultswiththeexceptionofparathionwhichvaries
asDrDouglashasalreadyindicatedThereagainitde
pendsonthesurfaceIfitisanabsorbentsurfacesuchas
certainwoodsparathionisabsorbedandthenliberatedand
willgivealonglifeofeffectivenessPerhapstheworkthat
DrDouglastellsaboutwasdoneonsomelessabsorbent
surfaceWehavealsotriedthesematerialsasapreflood
treatmentandnoneofthemequalDDTinpersistenceor
residualeffectagainstlarvae

MrLindquistWewillnowterminatethediscussion
andcallforarecess



TOXICITIESANDTOLERANCESOFNEW
INSECTICIDES

MASTEWART

ProfessorofParasitologyUniversityofCalifornia

DuringthefirstsymposiumIsatinthefrontrowprofit
ingbytheeruditionofthepanelandadmiringitsmanly
beautyIhaveasomewhatlargerpaneltopresenttoyouin
thissecondcontestofknowledgeandbeautyIsuspectthat
thereasonIhaveonemorememberisthattheleaderofthe
precedingsymposiumwassomewhatunethicalinviewof
thefactthathewentoutsideofthosewhosefeetareinthe
publicfeedtroughinordertoincreasethebeautyofthe
panelIamgoingtoaskmyteamofcontestantstocome
upheresothatyoumayseewhattheylooklikeandhear
whattheyhavetotalkaboutMrABLemmonChiefof
theBureauofChemistryCaliforniaStateDepartmentof
AgricultureinSacramentoDrDBFurmanAssistant
ProfessorofParasitologyoftheUniversityofCalifornia
DrOBCopewhoishereinplaceofMrEEHorn
oftheUSWildlifeServiceAndfinallyDrRL
UsingerAssistantProfessorofEntomologyattheUniver
sityofCalifornia

Thepurposeofthissymposiumanditsgoalhavealready
beendefinedTheremaybeinfactthereshouldbesome
overlappingofmaterialpresentedThisteamhasnotbeen
coachedinviewofthefactthatIhavebeenoutoftown
1dontknowpreciselywhattheyaregoingtodiscussin
dividuallyorcollectivelyIdoknowhoweverthateach
oneofthemisfarbetterpreparedthanI

Thefirstspeakerinthesecondsymposiumhasbeenin
troducedashecamedownhereandnowIamgoingtoask
MrLemmontopresentthefirstpartofthissymposium

STATUSOFNEWECONOMICPOISONSUNDER
THEAGRICULTURECODE

ABLEMMON

ChiefBureauofChemistry
StateDepartmentofAgriculture

InCaliforniaeacheconomicpoisonmustberegistered
undertheEconomicPoisonsArticleoftheAgricultural
CodebeforebeingofferedforsaleintheStateTheterm
economicpoisonincludesanymaterialusedforpestcon
trolBeforeamanufacturercanlegallyofferhisproductfor
salehemustsubmitapplicationforregistrationcopyof
proposedlabelingandanyinformationnecessarytosub
stantiatehisclaimstogetherwithproperregistrationfee
Ifthematerialhasbeenpreviouslyusedorisacommon
formulationthereisusuallysufficientmaterialintheliter
atureandinourclaimfilestoenableustojudgethereason
ablenessoftheproposedclaimsfortheproductIfitisa
newproductforwhichwehavenoinformationtheappli
cantisrequestedtosubmithisdatatosubstantiatehis
claims

Section1072oftheAgriculturalCodeprovidesthatreg
istrationshallbewithheldforproductsthatareoflittleor
novalueforthepurposeintendedwhicharedetrimentalto
vegetationexceptweedstodomesticanimalsortothe
publichealthandsafetywhenproperlyusedandrequire
suchpracticaldemonstrationasmaybenecessarytodeter
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minethefactsAccordinglywhenamanufacturersdata
arenotsufficienttowarrantregistrationoftheproducthe
mayberequestedtoputonapracticaldemonstration

Thelawprovidesthatthelabelofaneconomicpoison
mustgivethenameoftheproductproperstatementof
ingredientsadequatedirectionsforusenecessaryprecau
tionsandpoisonlabelifneededandthenameandaddress
oftheregistrantThereissomeconfusionwithregardto
legalrequirementsconcerningproperstatementofingredi
entsUndertheCalifornialawthereisanoptionOnthe
applicationforregistrationtheremustbestatedthename
andpercentageofeachactiveingredientandthetotalper
centageofinertingredientsThesamestatementispre
ferredonthelabelbutinlieuthereoftheremaybestated
thenameandpercentageofeachinertingredientItis
obviousthatitisoflittlevaluetotheusertohavealabel

stateInertingredientwater10 orActiveingredients
100 asthecasemaybebutthesemaybelegalstate
mentsiftheproductdoesnotcontainotherinertingredients
thanthosedeclaredorifitdoesnotcontainanyinertin
gredientsWhenapercentageisstateditmeanspercentage
byweight

Atpresentthereareover7000differenteconomicpoi
sonsregisteredforsaleinCaliforniaandapplicationsfor
registrationofnewproductsarereceivedattherateof
about150to200productsamonthThetypesofnew
productsforwhichwehavereceivedapplicationforregis
trationseemtogoincyclesastheneworganicchemicals
aredevelopedforpestcontrolusesThebigrushbegan
withreleaseofDDTforcivilianuseandthereareseveral
hundredDDTpreparationslicensedforsaleintheState
Asmoreinformationhasbecomeavailabletherehavebeen

changesinthelabelingrequirementsforDDTproducts
AtpresentlabelsmustcarrywarningssuchasDDTis
toxicandwheninsolutioncanbeabsorbedthroughthe
skinAvoidinhalingdustsandmistfromsprayAvoid
contaminationoffoodstuffsandfeedstuffsInCalifornia

theStateBoardofPharmacyhasruledthatifaproduct
containsDDTinsolutionorliquidpreparationmorethan
5 thelabelmustbeartheskullandcrossbonesandthe
wordPoisoninredonawhitebackgroundandsuggested
firstaidtreatmentForpowderedmaterialsthelimitis
60 Thedifferentrequirementsfortheliquidandpow
deredformarenecessarybecausethereismorechanceof
injurythroughabsorptionoraccidentaldrinkingofmater
ialsinliquidform

Insofaraslicensingandlabelingrequirementsarecon
cernedtheotherchlorinatedhydrocarbonsaregenerally
regardedinaboutthesameclassasDDTDDDisusually
consideredsomewhatlesstoxicbutitaswellasbenzene
hexachloridechlordaneandchlorinatedcampheneareall
regardedinthesameclasswithDDTandalthoughthere
issomevariationintoxicityofthedifferentmaterialsand
somearemorespecificagainstparticularpeststhanothers
allcarryapossiblesprayresiduehazardandthelabelsmust
carryadequatewarning

Althoughnotdirectlyusedinmosquitocontrolwork
the24Dproductsmayhavesomeconnectionwithyour
workThesearegrowthregulatingsubstancesandarequite
commonlyusedasweedkillersAsofJanuary11948
therewereabout127different24Dproductsofferedfor
saleintheStateThesematerialsarenotconsideredhaz
ardoustomanbutareexceedinglytoxictovegetationeven
whenusedinsmallamountsTherearemanyreportswith
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regardtoinjurytotomatoesandothervaluableplants
throughsmallamountsdriftingontothemWeobserved
severalcasesofseriousdriftwhere24Dproductswere
appliedbyairplanetoricefieldsforcontrol ofweedsinthe

riceasaselectiveweedkillerandthewindcarriedthespray
materialonadjoiningtomatofieldsandinonecaseaprune
orchardThebroadleavedplantsabsorbmoreofthemater
ialandarekilledwhilericeandothergrainsarequitetol
erantandarenotinjuredwhenthematerialisappliedto
controlweedscontaminatingthegrain

Theorganicphosphatematerialssuchashexaethyl
tetraphosphateandtetraethylpyrophosphateareexceeding
lypoisonousanddangeroustohandleThey donotleave

aresidualeffectsothereappearstobenosprayresidue
hazardAsthesematerialsbreakdowninamatterof
hourstheywouldseemtohavelittlevalueinmosquito
controlworkParathionisaneworganicphosphatemater
ialthatisbeingdevelopedItisquitepoisonoushassome
residualeffectandwillprobablyfindquitewideusein
agricultureSofaritisonlyinpilotplantproduction and

thoseproductsregisteredcontainingthisingredient have

beenrestrictedtouseonnonedibleportionsofcrops
InadditiontotherequirementsoftheEconomicPoisons

Aticleconcerningregistrationandlabelingofthesemater
ialsnecessaryforpestcontroltheSprayResidueArticle of

theAgriculturalCodeprohibitssaleofproducecarrying
sprayresidueinexcessofthequantitiespermitted under

thelawTheSprayResidueArticleappliesonlytofruits
andvegetablesanddoesnotapplytoalfalfahay orother

foragecropsTheamountssetupinthelaw aspermitted
tolerancesarelead0050grainperpoundarsenicex
pressedasarsenictrioxide0025grainperpoundfluorine
0049andDDT0049ThetoleranceforDDTandfor
fluorineof0049grainperpoundisthesameas7milli
gramsperkilogramor7partspermillion TheFederal

governmenthasannouncedatentativetolerance forDDT

asapplyingonlytoapplesandpearsbutinCalifornia the

toleranceiswritteninourlawasapplyingtoallfreshand
driedfruitsandvegetablesEventhoughthereisnota
specificlawwithregardtopermissibleamountsof toxic

ingredientsonforagegreatcareshouldbetaken notto

contaminatealfalfahayorotherfeedwithDDTorother
poisonoussubstancesDDTisreportedtobeexcreted in

themilkofdairycowsEveryyearthereareanumberof
suitsinstitutedbydairymenagainstsellersofhaywhich
containspoisonousingredientsusuallyincurredthrough
accidentaldriftfromapplicationofthesematerialstoad
joiningflelds

Ittakestimetoworkoutthetoxiclimitsofthemany
newproductsusedinpestcontrolbutwehavebeenin
formedthatitisexpectedthattheFederalgovernmentwill
carryonaresearchprograminthisfieldThedataarefar
toomeagertosetdefinitetolerancesforthenumerousnew
materialsandthetoleranceforDDTthatisinourState
lawisbasedonthebestinformationavailablebutmaybe
modifiedbylaterdataIthasworkedquitewellasalegal
toleranceinthatundermostconditionsafarmercanapply
sufficientDDTtocontrolhispestsandatthesametimenot
haveexcesssprayresidueatharvesttimeThosecases
whereactionhasbeennecessaryagainstproductscarrying
excesssprayresidueshavebeenduetogrossmishandlingor
carelessnessintheapplicationoftheinsecticides

DrStewartAllofusrecognizethattheworkMr
Lemmonisdirectingcommandstherespectandgratitude

ofallofusbecausehedoeskeepusallinmindandaffords
usprotectionwhichwemightsometimesoverlookDr
Lemmonhaslaiditseemstomeasoundbasisfortheen
suingdiscussionbyfirstdefiningthelawandimplyingthe
underlyingreasonsforitandsecondlybypointingoutin
somedetailthestatusofthemanyeconomicpoisonsin
whichweareinterestedFinallyhegaveusawordofcau
tionandIthinkalsoawordofencouragementwithrefer
encetoinvestigationsinthenearfuture

ThesecondspeakeronthissymposiumDrFurmanhas
beenactivelyinterestedinresearchonsomeofthesenewer
compoundsandduringthewarwasactivelyengagedinthe
Armyinmalariawork

TOXICITIESANDTOLERANCESOFNEW

INSECTICIDES

DBFURMAN

AssistantProfessorofParasitologyUniversityofCalifornia

Wehavebeengivenquitearangeofchoicethisafter
noonforourtopicthetitleofwhichisToxicitiesand
TolerancesofNewInsecticidesThereforeIexercisethe
libertyofrestrictingtheparticularsubjectonwhichIam
goingtospeaktooneverysmallsegmentinthatfieldwith
whichIammorepersonallyfamiliarnamelythetoxicity
andtoleranceofbenzenehexachlorideThisisthoughtof
asanewmaterialbutactuallyitisnotnewIthasbeen
knownsince1825Howeverithasnotbeenuntilrecently
thatwerealizeditreallyhasanimportantinsecticidalvalue
TheFrenchin1941discoveredthisfactThenagaininde
pendentlytheBritishdiscoveredthesamethingin1942
ItisnotaverycomplicatedtypeofmaterialItconsists
primarilyofabenzeneringwithhydrogenandchlorine
oneachofthecarbonatomsoftheringTheoreticallyitis
possibletohavequiteanumberofdifferentlyreacting
compoundsbasedonthespecialarrangementofthehydro
genandchlorineatomsoneachofthecarbonatomsOf
thistheoreticallyratherlargenumberhoweverwehaveto
datefiveTheseweareparticularlyinterestedinbecause
thereisagreatdealofvariationinthetoxicitybetweenthe
variousisomericcompoundsnamelythealphabetagam
madeltaandmorerecentlytheepsilonisomersIn1944
CameronandBurgessransometestsonrelativetoxicityto
mammalsofpuregammaisomerwhichwasatthattime
aparentlythemosteffectiveisomeragainstinsectsandmade
comparativetestsbetweenthatisomerandDDTCiting
onlyoneoftheanimalswhichtheyusedarabbit they
foundthattheLD50ofthematerialsexpressedinterms
ofmilligramsperkilogramofbodyweightwereinmany
respectsquitesimilarUsinga10solutionofthegamma
isomerononehandandtheDDTontheotherandapply
ingittotheskintheyfoundthattheLD50wasthesame
ineachofthesematerialsThe300milligramsinthispar
ticularinstanceperkilogramofbodyweightwouldcon
stitutetheLD50Whenthematerialwasinjectedsub
cutaneouslyinaliquidparaffinina5solutionthegam
maisomerprovedtobeconsiderablymoretoxic75milli
gramsperkilogramofbodyweightconstitutingtheLD50
forthegammaisomerwhereasittook200milligramsper
kilogramofbodyweightofDDTtoproducethesameef
fectUponoraladministrationtheyfoundthattherewas
notsogreatadifferencewhenitwasappliedinthesame



typeofpreparation200milligramsperkilogramofbody
weightwastheLD50forthegammaisomerwhereaswith
DDTiswas300milligramsperkilogramofbodyweight

Nowfromthisandfromothertestswhichtheyran
itisapparentthatasarulethegammaisomerwasmore
toxicthanDDTbutnotalarminglysoparticularlywhen
youconsiderthatasaverybroadstatement510of1
concentrationofthegammaisomerisroughlyequivalent
to5oftheDDTininsecticidalvalue

Sladein1945deliveredalecturewhichreceivedwide
distributionInthislecturehepointedoutcitingother
lecturesthattherewasawidevariationinthetoxicityof
thefourisomerswhentestedonratsInsummaryhefound
thatthegammaisomerwassixtimesastoxicasamixture
ofbenzenehexachlorideisomerscontainingonly12of
gammaisomerItwasbyfarthemosttoxicofanyofthe
isomersknownatthetimeofwhichtherewereonlyfour
Oneofthedisturbingfeaturesofpoisoningbybenzene
hexachlorideisthefactthatitisnotlikeDDTitdoesnot
showanypremonitorysymptomsofpoisoningwhichwould
appearintimetoallowyoutoeitherceasetheexposureto
thematerialorprovidesymptomatictreatmentInDDT
poisoningitismoreoftenthecasethatyouareabletode
tectsymptomsofdevelopingpoisoningandcorrectthe
situation

Todatetherehasbeenquiteabitofworkonthetoxic
itytodomesticanimalsofbenzenehexachloridebutitstill
leavesmuchtobedoneThepictureisbynomeanscom
pleteEarlierbenzenehexachloridewasunfortunatelytested
againstseveralanimalsusingmaterialsofunknownisomer
percentagessoitisalittledifficulttomakeanintelligent
interpretationoftheresultsbutwecanatleastmakesome
generalizations

Wefoundintheearlyreportsthattherabbitand
thecatsheepchickensandthepigeonshowedarelatively
highresistanceortolerancetobenzenehexachloride In

theworkwhichwehavedoneherewehaveapplied
benzenehexachlorideasasuspensioninspraysanddips
andfoundthatthetoxicityofsuchmaterialswasofa
relativelyloworder Thesetestshavebeencarriedout

inthelaboratoryprimarilyonmiceandinthefieldwe
havedonesomeworkwithcattle Inbothofthese

groupsofanimalswefoundthetoxicityofthematerial
whenappliedasasprayoradiptobelesswhenthe
animalwaspreventedfromlickingitscoatindicating
ofcoursethatsomeofthetoxicantwaspickeduporally
Theresultsofourworkparticularlyonlaboratorymice
indicatedthattherewasnomarkedtoxicitytotheanimals
fromsmalldosagesofbenzenehexachlorideappliedover
aperiodofamonthatatime Howeverthisdoesnot
meanthattherewasnotsomestorageofthematerialin
thebodyparticularlyinthebodyfat Wetriedsome

feedingtestsoncattletodecidewhetherwehadareason
ablesafetylevelsothatwecouldgoaheadandrundipping
testswithoutfearofkillingoffsomeonesprizecattle
Wefoundthattherewerenoilleffectsfollowingad
ministrationsofashighas88gramsofbenzenehexa
chloride Bythewayitwasnotstraightbenzenehexa
chloridebuta50mixture thepreparationwhichyou
socommonlyseeonthemarket Thatwasroughly0074
gramsofbenzenehexachlorideperkilogramofbody
weight Thatisequivalentto2gallonsof05dip
sowefeltfairlysafeknowingthattheanimalwouldhave
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todrinktwogallonsofthediptoevenapproximatethe
figureswehadobtainedandfoundsafe

Inlaboratorytestsonthecomparisonoffeedingpure
gammaisomerandamixtureofisomerswefoundthat
thetoxicitytoanimalsisapparentlyduetomorethan
justthegammaisomerwhichwaswhatwehadexpected
Howeverwecannotsaythatitisequivalenttothesum
ofthetoxicitiesoftheindividualisomersbecausewe
knowthatthegammaisomerisastimulanttothecentral
nervoussystemwhilethealphathebetaandthedelta
isomersarealldepressantssotheremaybeactuallysome
antagonismbetweenoneandtheotheroftheisomeric
materials

Toreturntothepossibilityofcontaminationofanimal
foodproductswiththismaterialwefindwehaveavery
definiteproblem Coreypointedoutthatitisstoredin
animalfatandweknowthatitisabsorbedfromtheskin
ofcattle Whentheyarepreventedfromlickingtheir
coatswecanstillfindevidencethatithasbeenabsorbed
Weknowthatitappearsinthemilkonthedayfollowing
treatmentwithawatersuspensionsprayordip You

canactuallysmellthematerialinthecreamandifyou
smellitinyourcoffeecreaminthemorningyouarenot
apttoenjoyit Wealsoknowthatitisinthefleshof

theanimalsprimarilyinthefat Oneanimalacow
wasslaughteredtendaysafteraspraywith510percent
BHCsuspension Themeatwasdistributedamonga
numberofindividualswhowerenottoldwhattheprior
treatmenthadbeenbutweremerelyaskedtogivean
oralstatementofwhattheythoughtofthemeat We

receiveddefiniteindicationsthattheyallthoughtithad
anoffsmell

Sofaraslongerperiodsgowehavetestedupto
thirtydaysandwecanstilldetecttracesofthebenzene
hexachlorideinthemeatafterthatperiodoftimeaI
thoughinafarlesserquantitythanatthetendaysperiod

Soweknowwehavesomeparticularprecautionsto
take Inotherwordswearenotgoingtorecommend
atpresentthatafarmersprayhisanimalsordiphisani
malswithBHCifheisgoingtoslaughtertheminafew
daysorifhehasamilkingdairyherd Itwouldntbe

goodpractice Wealsoknowthatwemusttakepar
ticularcareintheuseofbenzenehexachloridearound
poultryhouses Someoftheresultsthathavecomeout

ofthishavebeencontroversialsoIamnotgoingtomake
anybroadclaims Wehavedonealittleworkonithere

andweknowthatitisOKtouseinpaintonroostsin
preliminarytests AtleastonereportIhaveinmind
appearedrecentlyindicatingthatthereportersobtained
similarresultswhenbenzenehexachloridewasusedasa
paintorsprayontheroostsonly Thisisnotthecase
howeverwhenitisusedasageneralsprayinapoultry
houseorwhenitissprayeddirectlyonpoultry Ithink

probablyalotofyoufellowsreadthearticleinScience
whereamarkedflavorwasfoundinpoultrywhensub
jectedtosimilartreatmentanditwasfoundthateggs
pickeduptheodor Weplacedeggsonstripspainted
with10benzenehexachlorideforaperiodof24to48
hoursandwhiletheydidhaveaverydefiniteodorof
benzenehexachlorideontheshellsIwasunabletode
tectanyoffodorwhentheywerefriedandservedup
asanyordinaryeggwouldbe Maybemyolfactorysense
isntquiteasgoodassomebutitisatleastreasonably
ontheaverageside



Weknowthatbenzenehexachlorideisquiteeffective
againstawiderangeofinsectsamongwhichisthehog
scabmite Howeverwedonthaveverymuchworkto
dateatleastthatIamwellawareofshowingitseffect
onthehogfleshJusttodrawdeductionsfromthework
onotheranimalsyouwouldexpecttofindtheodorof
benzenehexachloridepenetratingintothefleshofhogs
Itisaveryfattyfoodproduct ArecentreportfromDr
LehmanoftheFoodandDrugAdministrationindicated
thathehadtreatedananimalonedaywithbenzenehexa
chlorideandthenextdayslaughteredtheanimalanddis
tributedthemeat Almosteveryonethoughtthatthe
meatwasperfectlyallright Thiswasjustinthenature
ofapreliminaryinvestigationandisnottoberegarded
asconclusive

Inconclusionthentherearenopremonitorysymp
tomsofpoisoningwithbenzenehexachloride Ithas
asanadversefeatureaverypronouncedmustyodor
Somedaywehopetogetawayfromthatandmaybewe
will Itmayproduceaverypronouncednauseainman
Ifanyofyouhaveworkedarounditforanylengthof
timeyouknowwhatImean Thesprayordustmay
causeatemporaryirritationoftheskinandespeciallyof
theeyesYoushouldavoidinhalingthedustvaporor
mistwhereverpossibleandalsoavoidunnecessarycontact
withtheskinorwiththeeyesOfcourseitgoeswithout
sayingthatcontaminationoffoodshouldbeavoided

DrStewartThankyouDrFurman Iwashoping
thatsomethingofthissortwouldbebroughtoutinthe
symposium DrFurmanhaspresentedinsomedetail
thetoxicityandtoleranceofBHCandIthinkaboveall
haspointedoutratherclearlythecomplexitiesinvolved
indeterminingwhatthesetoxicitiesandtolerancesare
fororganismsotherthantheoneagainstwhichthein
secticideisdirectedThisisaswasMrLemmonscom
mentthetypeofthingthaishouldcolorourthinking
duringfutureinvestigationsandapplications

Thethirdspeakeronthissymposiumwilldiscussa
problemthathaspestereduseversinceorganizedmos
quitoabatementbecameatallprominentthatistosay
thepreventionofundueinterferencewithwildlife I

usetheterminterferenceDrCopeadvisedlybecause
itwasntverymanyyearsagothattherewasagreatdeal
ofconflictinthinkingbetweenmanypeopleengagedin
mosquitoabatementandmanypeopleengagedinthe
conservationofwildlifeIthinkthatthathasdisappeared
nowthankstotheentranceintothefieldofwildlifepro
tectionofsuchmenasDrCopeThoseofuswhowere
controllingmosquitoeswerequiteconvincedthatwe
weremoreintelligentandmorerationalinourerstwhile
purposeandwerationalizedourfeelingbyrecognizing
thatinwildlifeconservationtherewasabadheritage
Manyofthosepeopleweretalkingaboutsomethingof
whichtheyknewnothingandtheywereguidedbysenti
mentratherthanintellectorinotherwordstheyhad
nothingelsetodoexceptinterferewithotherpeoples
affairsThatbelieveitornotwasgoodforusbecause
unfortunatelywewerenotentirelyright Wedidlearn
nowsomeyearsagothatthereareresponsibilitiesex
tendingbeyondthemerekillingoffthenoxiousorgan
isms Eachyearwelookforwardtoreceivingmorenew
informationwithrespecttoourresponsibilitiestoco
operatewellandwiselywiththosewhohavethegreat
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publicresponsibilityofprotectingournaturalresources
intheformofanimalsthatshouldbeprotected

TOXICITIESANDTOLERANCESOFNEW

INSECTICIDESINRELATIONTOWILDLIFE

ANDFISH

DROLIVERBCOPE

AquaticBiologistDivisionofFisheryBiology
USFish WildlifeServiceStanfordUniversity

PaloAltoCalif

IwishIwereinapositiontobringthegroupupto
dateontheinsecticideswhichwehavelistedinfront

ofusheretodaybutitisasmuchofajobforustokeep
uptodateasitisforotherpeopleinterestedininsecticides

Thegrowingtendencyinmosquitocontroltotakeinto
considerationmoreandmorefactorsofimportancein
theecologyofmosquitoeshasfocusedattentiononwild
lifeandfishandtheirsusceptibilitiestolarvalandadult
toxicants Notonlyhaveconservationinterestsbecome
increasinglyawareofthevulnerabilityofmanyanimals
ofcommercialandsportsvaluebutmosquitocontrol
authoritieshavedemonstratedconsiderableconcernover

thechancesfordamagetovaluableanimalsTheproblem
ofdetermininghowmuchofeachofthenewinsecticides
canbetoleratedbyeachwildlifespecieshasbeenren
deredmorechallengingbytherapiddevelopmentofnot
onlynewinsecticidesbutofnewsolventsandnewformu
lationsaswell Coupledwiththematterofawealthof
newsubstanceswithwhichtoworkistheextensionof
controlmeasuresintofieldswhichmightbeconsideredas
relatedtomosquitocontrolIhaveinmindsuchprob
lemsasthecontrolofblackfliesinrunningstreamsand
therevivalofattemptstosuppresstheClearLakegnat

Ithasbeenextremelyencouragingtonotethein
augurationofcooperativemosquitocontrolinvestigations
whichmakeuseofbiologiststodeterminethetoxicities
ofnewchemicalstofishandgamespecieswhilesimilar
dataisbeingaccumulatedformosquitoes Muchuseful

informationconcerningfishinparticularhasbeenac
cumulatedduringthepastfewyearsbythismeansand
itishopedthatsuchworkwillundergoexpansion

Availableinformationconcerningbirdandmammal
tolerancesofnewinsecticideshastodoprincipallywith
DDTinvariousformulations Testinghasbeendone
notonlyinthelaboratorybutalsoinpracticalfieldopera
tionsinvolvingthelowstrengthsusedinsomeanopheline
controlprogramsandinthemoresubstantialquantities
dispensedforforestinsectwork

Mammalshaveproventobesomewhatlesssusceptible
tothepoisoningactionofDDTthanbirds Duringtests
atPatuxentResearchRefugeinMaryland Coburnand
Treichler1946involvingsingleapplicationsofDDT
atratesoffromonetofourpoundsperacrenosignificant
changesinnumbersinthepopulationhavetakenplace
Thesetestsweredoneagainstsmallmammalsaswellas
somelargeanimalsincludingraccoonskunkopossum
woodchuckdeerandsquirrelsandnomortalitywas
noted TheUSPublicHealthServiceinonestudy
treatedanareaonceaweekfor17weeksat01pounds
ofDDTperacreTheresultsoftrappinginconnection



withthisstudyindicatedthatthenumbersofcottonrats
werecomparableinthetreatmentandcontrolareasduring
thecourseofthework Itwasalsoestablishedinthis

studythatsurvivalwasaboutthesameinthetwoareas
thatmovementinandoutofthetwoareastookplaceto
thesamedegreeandthatthereproductivecapacityof
theratsinthesprayedareawasnotaffectedinanyap
parentway

ThedangerouslevelforDDTinoilappearstolie
closeto5poundsperacreasfarasmammalsarecon
cernedTestsconductedatthePatuxentResearchRefuge
usingDDTinoilatthatrateresultedin100mortality
amongcottontailrabbitsheldforthetestsAirplanespray
ingoverforestsinWyomingproducedtoxicreactionsand
somemortalityamongsmallmammalswhentwotreat
mentsat3poundsperacrewereappliedatan8day
interval

ThefoodofmammalsissometimesaffectedbyDDT
treatmentsAttheSavannaOrdnanceDepotinIllinois
in1945Couch1946mosquitocontrolsprayingwas
carriedoninabottomwoodlandTheratewas05

poundsperacreandeventhoughthestrengthwassafe
asfarasdirecteffectsonthesizeableraccoonpopulation
wasconcernedthetreatmentallbuteliminatedthecray
fishwhichrepresentedasubstantialpartofthedietof
thelargeranimalAfoodsubstituteintheformofan
abundantsupplyofacornswasutilizedbytheraccoonin
thisfortunateinstanceandnodamagewasobserved

SomewildbirdsweretestedwithDDTinthelabora

toryatPatuxentin1945CoburnandTreichler1946
Thesestudiesshowedthatquailwoulddiewiththeoral
administrationof200mgkgofcrystallineDDTMost
smallmammalscaningestupto2500mgkgbeforedeath
occursBirdssuchaspintailducksandmallardsshowed
toxicsignsat1000mgkgbutnokillswerereported
Starlingstoleratedupto600mgkgwithoutshowing
toxicsymptoms

In1945alargeareanearScrantonPennsylvaniawas
sprayedattherateof5poundsofDDTperacreHotch
kissandPough1946 Ithadbeendeterminedpriorto
thesprayingthattheavianpopulationinthetractamounted
to32birdsperacreWithin48hoursafterspraying5
birdswerefounddisplayingDDTsymptomsaswellas
2deadbirdsandtwoabandonednestsOnthethirdday
aftertreatmentonly2singingmaleswerepresentinthe
entire600acreareaTwoweekslaterthepopulationhad
recoveredtoapointwheretherewere05birdsperacre
Ayearlaterthedensityofbirdswasabout85ofthe
presprayingpopulationandthespeciescompositionhad
changedtosomeextent

InMayandJuneof1947400000acresofforestland
inIdahoweresprayedinatussockmothcontrolprogram
TherateofapplicationoftheDDTwas095poundper
acrePriortothesprayingcensusworkestablishedthat
theareasupported435breedingpairsofbirdsper100
acresandthatacomparableplaceoutsidethetreatedarea
had394pairsper100acresAfterthesprayingobserva
tionsindicatedthatpopulationdeclinesof95 inthe

studyareaand106inthecheckareahadoccurred
Thesedeclineswerepresumablyduetocompletionof
nestingandnoneofthe44speciesofbirdssufferedany
apparentlossesduetoDDT

SincetheearlydaysofDDTuseithasbeenknown
thatfisharetheleastresistantofallthevertebratestothe
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actionofthischemicalInadditionbecauseofthenature
oftheirenvironmenttheyarevulnerableinmosquitocon
troloperationsSomeofthenecessaryresearchleadingto
anunderstandingofthetolerancesoffishtoinsecticides
hasbeendoneandwehavetodayafairideaabouthow
muchDDTcanbetoleratedinadditiontoafewnotions
concerningsomeofthenewerchemicalsThereremains
muchtolearnconcerningtheeffectsofthemorerecent
insecticidesonfishbutitappearsthatsomegeneralizations
canbemadeinrelationtomosquitocontrolactivities

DDTinfueloilhasbeentestedinthelaboratory
insmallpondsandinstreamsAtLeetownVirginia
aquariumandpondtestsweremadeat025poundsper
acreSurber1948a Inthesetestsbluegillsunfishwere
killedwhileblacknosedacecreekchubsspotfinshiners
commonshinersandbluntnosemonnowswerenotaf
fectedInstreamtestsinAlaskaCopeandothers1947
troutandsalmonremainedunaffectedaftera15minute
treatmentperiodat10partspermillionofDDTin2
fueloil

WettableDDThasproventobelesstoxictofishthan
someotherformulationsIthasbeendeterminedthat

undersomeconditions10poundperacreofwettable
DDTkillsblackcrappiesandbluegillsbutleavesrainbow
troutlargemouthbassandgoldenshinersunaffected
InonelaboratorytestSurber1948awettableDDT
wasappliedattherateof1V4poundperacrein20liters
ofwaterkillingrainbowbrookandbrowntroutThe
sametestrunwith18litersofwaterand2litersofsettled

mudresultedinkillsofonlyafewbrownandrainbow
troutandnobrooktroutThemudplayeditsrolehere
inactivatingtheDDTInstreamsinAlaskawettable
DDTdispensedattherateof10partspermillionpro
ducednoeffectsontroutandsalmon

DDTinxyleneTritonemulsionhasproventobea
mosttoxicformulationInsomerecenttestsinCalifornia
thisformulationwasappliedinlaboratorytestsatthe
rateof1partin40million Thetestanimalsbluegill
sunfishwerealldeadonthe3rddayaftertreatment
StreamtreatmentsinAlaskaalsobroughtoutthefactthat
theemulsionformulationisthemosttoxicknown

DDTinacetonesuspensionshasprovenverytoxic
inaquariumexperiments OdumandSumerford1946
attheUniversityofGeorgiaobservedthatthisformula
tionat01ppmwouldkillgoldfishat001ppmwould
killGambusiaandat0001ppmwouldkillCulexlarvae

InstreamtestsinAlaskaacetonesuspensionsproved
tobetheleasttoxicofallformulationsexceptwettable
DDTwhenappliedatconstantratesfor15minuteperiods

InIdahoonthetussockmothcontrolprogrammen
tionedearlierHanavan1948 DDTinVelsicoland

fueloilwasappliedattherateof095poundsperacre
EventhoughSomeareasreceivedmorethantheirshare
oftoxicanttroutspeckleddaceandredsidedbreamwere
notaffected Howeversuckercatfishandcottoidswere
killedinlargenumbers

Inpassingontothenewerinsecticidesandtheireffects
onfishwemayfirstconsiderbenzenehexachloride In

thetwostudiesmadeonthistoxicantandfishthegamma
isomeralonewasused Oneseriesoftestsconductedin
stillwaterinconcretedaphniapondsandaquariaatLee
townWestVirginiagavefavorableresultsSurber
1948b Thesubstancewasappliedattherateof10
poundperacre45and18ppmanddidnotkillany



ofthefishwhichincludedbluegillsgoldfishcreekchubs
blacknosedacecommonshinersfallfishbluntnosemin
nowssculpinsgoldenshinersanddarters Theother

studyonbenzenehexachloridewasdoneinAlaskastreams
andinvolveda15minutetreatmentperiodataconstant
rate AsaxyleneTritonemulsionthegammaisomer
gavenomortalityinstrengthsupto1ppm Insimilar

testsintroughsallstrengthstriedfrom1ppmto15
ppmgavesomemortality Instreamandtroughtests
withacetonesuspensionsbenzenehexachloridewasagreat
deallesseffectiveagainsttroutandsalmonthanwasthe
emulsioncausingmortalityat15ppmandabove

Toxaphenehasalsobeenthesubjectofsomerecent
studiesinWestVirginiaandinAlaska ThoseinWest

Virginiaconductedinstillwaterindicatedthattoxa
phenehasextremelypoisonouseffectsonfish Bluegills
werekilledat001ppmormoreanditwasfataltotrout
atonepartin200million005ppm Thiseasilyputs
toxapheneattheheadofthelistofnewinsecticides
dangeroustofish

TheAlaskaexperimentswithtoxapheneinrunning
waterindicatedstrongtoxicitybutnottothedegreethat
thestillwaterworkdid ToxapheneinxyleneTriton
emulsionproducedsubstantialmortalitieswithsalmonand
troutafter15minuteexposureperiodsatallstrengths
over3ppminstreamsandover5ppmintroughsWhen
toxaphenewastestedinacetonesuspensionskillswere
notedabovestrengthsof5ppm Fueloilsolutionsand

Velsicolsolutionsweretestedatstrengthsof2ppmand
belowcausingnosignificantlethaleffects

Chlorodanehasbeentestedandfoundtobelesstoxic

tofishesthantoxaphene AtLeetownWestVirginia
recenttestsat04ppminstillwaterfailedtokillseveral
speciesofwarmwaterfishesincludingbluegillsgoldfish
andseveralminnowsToxaphenekilledallthefishtested
atthatstrengthChlorodaneat1poundperacreinthis
case016ppmkilled87ofthebluegillstested

InstreamsandtroughsinAlaskaChlorodaneproved
tobemoretoxictotroutthanDDTandsimilartotoxa

pheneinemulsionformin 15minutetreatments

Strengthsof8ppmandabovecausedmortalityinthis
formulation Chlorodaneinacetonesuspensionwasnot
toxictotroutinanystrengthtestedbelow30ppm In

VelsicolsolutionsChlorodaneprovedtohavenoeffect
ontroutinstrengthsbelow15ppmandinfueloil
solutionsupto6ppmnodamagewasnoted

RecentaquariumexperimentsSurber1948bon
tetraethylpyrophosphateshowedthatbluegillsunfishdie
atstrengthsof03to06ppmofthechemicalindicating
thatthesefisharemoretolerantofthissubstancethanof
someoftheotherchemicalsmentionedabove

AsfarasIamawareonlyonelargescalestudyof
theeffectsofTDEonfishhasbeenmade Thatinvesti

gationwascarriedoninNovemberof1947bytheUS
BureauofEntomologyandPlantQuarantineandthe
CaliforniaDivisionofFishandGameatLowerBlueLake
California Inlaboratorytestsitwasdeterminedthat
TDEemulsionwasapproximatelyonefifthaseffective
againstbluegillsasDDTemulsion Inapracticaltreat
mentinthelakeat1partin45millionblackcrappies
weretheonlyfishtosufferappreciablemortality

Inanyconsiderationoftheeffectsofpoisonsonfish
andgameanimalsthematteroftoxicitytofoodanimals
shouldbeinvestigated Inthecasesofthechemicals
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underdiscussiontodayonlymeagerinformationisavail
ableconcerningtheireffectsonfoodorganisms There

areafewcasesknowninwhichwildlifewasdefinitely
affectedthroughdamagetofoodthroughtheuseofDDT
Theinstancecitedaboveinwhichtheeliminationofcray
fishthroughtheuseof05poundsperacreofDDTaf
fectedraccoonsisanexampleinpoint AtSavannaOrd

nanceDepotat05poundsperacreDDTtreatments
wereshowntoberesponsibleforthedisappearanceofall
swallowsintheareaThedamagewastothefoodsupply
andnotdirectlytothebirdsthemselves

Afewnewinsecticideshavebeentestedagainstorgan
ismsservingasfishfoodinlakesandstreams DDTat

therateforanophelinecontrol01poundperacreisnot
consideredharmfultoanypartofthefoodchainsthat
havebeenstudiedItispossiblethatatthehigherdosages
usedinculicinecontrolsomedamagemayoccurtofood
organismsAttheratesusuallyusedinforestinsectwork
DDThasbeenharmfultoaquaticlifeandatanything
over1poundperacremustbeconsidereddetrimental
Evenatthisrate50to90ofthestreambottom
faunainsmallstreamsisusuallyeradicated

InthestreamworkdoneinAlaskain1947itwas
foundthatthedominantfishfooditemsthecaddice
larvaeweremoreresistanttoeveryinsecticidetestedthan
werethetroutandsalmonTheseinsecticideswereDDT
benzenehexachloridetoxapheneandchlorodaneand were

appliedasemulsionsacetonesuspensionsandinsome
casesasfueloilsolutionsandVelsicolsolutions

InthecaseoftheTDEworkdoneonLowerBlue
LakeCaliforniafishfoodorganismsweredefinitelyaf
fectedinthelaketreatmentat1partin45million A

substantialreductionofzooplanktonandmidgelarvae
resultedandsomedamagetoshorefaunawasnoted

Whatdoesallthismeaninrelationtomosquitocon
trol KeepinginmindthatattheAmericanMosquito
ControlAssociationmeetingin1947itwasgenerally
agreedthat01poundsperacreofDDTisusuallyadequate
foranophelinecontrolaridthatsomewhatlargerdosages
arerequiredforculicinelarvicidingitseemspossibleto
determinewhetherfishinmostwatersofmoderatedepth
andgameanimalsarebeingendangeredinsomemosquito
controltreatments

InthecaseofDDTandwildlifesomethingover1
poundperacreseemstobeasafelevelwhileforfish
afigureof02poundperacrewouldapply

Forbenzenehexachlorideinmosquitocontrolitis
indicatedthatupto1poundperacremaybesafefor
wildlifefishandfishfoodorganisms

Chlorodaneappearstobedamagingtosomefishat
1poundperacre

Toxaphenehasproventobethemosttoxicofallin
secticidesdiscussedinthispaperandisconsideredunsafe
forbluegillsat01poundperacreandunsafefortrout
atanevenlowerrate

Tetraethylphyrophosphateisprobablymuchlessdamag
ingtofishthanDDT

TDEappearstobeabout15astoxictowarmwater
fishesasDDT

Wehaveagreatneedformoreinvestigationonthe
effectsoftheseandnewertoxicants Untilthisisdone

thepicturewillnotbeclearenoughformakingaccurate
predictionsconcerningthefatesoffishandgameonex
posuretomosquitocontroltreatments
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withthespeaker

DrStewartDrCopehasgivenussomeveryvaluable
specificinformation Valuableasthatishehasgiven
ussomethingevenmorevaluable Inthefirstplacehe
haswiselyandscientificallyadmonishedusthatifweare
toavoiddestroyingthingsofvaluetoeachoneofuswe
mustexercisegreatcautionandemployaccurateinforma
tion Butbynomeansleasthehasgivenyouexplicit
examplesofthatthingwhichProfessorHermshas
preachedtothisgroup namelythatwemusthavean
ecologicalappreciationofwhatwearedoingorwhatwe
maybedoing DrCopehaspointedoutveryclearly
thatunlesswethinkinecologictermswemaydovery
greatdamageinnocently thatiswemayfeelthatwe
aredestroyinginadditiontomosquitoesonlysomething
ofnoeconomicimportanceandyetatthesametimewe
maybecontaminatingorkillingsomethingofverygreat
importancetothesustenanceoftheseanimalswemay
thinkweareprotecting

ThelastspeakeronthissymposiumDrRL
Usingerhashadagreatdealofexperienceduringthe
recentwarasamemberoftheUnitedStatesPublicHealth
Serviceintheemploymentofsomeofthesenewinsecti
cidestokillmosquitoesincloseproximitytohumans
Thereforeheisamostappropriatememberofthis
symposium
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MrSteadfoundthismorningthatitwouldbeneces
sarytoalterhisremarksaccordingtowhathispredecessors
hadsaidduringtheprogram Iamthelastspeakerof
thedaysoitisnecessarytocrossoffeverythingsaidby
anyoneelse

DrCopeinparticularcoveredagreatdealthatIam
interestedinsomeofwhichIwouldhavehadtosayhad
henotcovereditHedidleaveanareatobedeveloped
slightlynamelythesubjectofthefishfoodinsects We
asentomologistsarecalledupontoknowwhatsomeof
thenewerinsecticidesdotowholegroupsofinsectsthat
maybeinvolvedinfishfoodandthatcomeintothe
picturewithotherwildlife

IrecallwhenIthinkofthissubjectandsomeofyou
willrecallittooinanamusedwaythestorylatein1942
orearlyin1943whenthefirstpreciousallotmentofDDT
arrivedinourhands AtthattimeMABarberwas
experimentingwithDDT Heapplieditwithamedi
cinedropperandreportedcompletecontrol Theonly
troublewasthathehaddifficultyincheckinghisresults
becausetheDDTwouldcontaminatehiscontrolsand
killallthosemosquitoestoo Atthattimethestatement
wasfacetiouslymadethatallwewouldhavetodowould
betogoupintonorthernCanadawithamedicinedropper
andtreatlargebodiesofwaterandthentheducksflying
southwouldcarrytheDDTandcontrolmosquitoesall
thewaydownAtthattimeitwasverypopulartoview
withalarmthebiologicaldesertsthatweretobecreated
bytheuseofthisinsecticidesoitwaswithagreatdeal
oftrepidationthatItriedmyfirstDDTinwatersaround
SavannahGeorgiaattheCarterLaboratoryin1943 My
firstinterestbeinganentomologistwasitseffectonin
sectsotherthanmosquitolarvae Iwasveryimpressed
withtheselectiveactionFortunatelyassubsequentwork
hasconfirmedDDTdoesseemtoselecttheinsectsweare
interestedin

Agreatdealofwaterhasgonethroughthespray
nozzlealongwithDDTsincethenanditisquitefalseto
stateatthepresenttimethatwedontknowwhatharmful
effectswillbecausedbyDDTandsomeotherofthenew
insecticides DrCopehasshowntheenormityofour
knowledgeonthissubject Dontbefooledbyhisre
marksandthinkthatyoucanruntopublishedliterature
andfindallthathesaidAgreatdealoftheworkhere
portedhasnotbeenpublishedandrepresentsresultsfrom
hisownworkwithinthelastfewmonthsinAlaskabut
thereisagreatdealthatisavailableintheliteratureand
Iamgoingtocallyourattentiontotwoorthreeofthese
paperswhichhavecomeoutofthatsamelaboratoryin
SavannahGeorgiaandoutoftheworkoftheBureauof
EntomologyandPlantQuarantine

Tarzwellhasbeeninchargeoftheworkontheeffect
ofDDTonaquaticorganismsatSavannahsince1944
andhashadanexcellentopportunitytostudythematter
fromthepracticalstandpointthatinterestseveryonein
thisroom Therehasbeenaroutinemalariacontrol

projectthereforthelastsevenoreightyearsandquite

TOXICITIESANDTOLERANCESOFNEW
INSECTICIDES



abackgroundofmalariacontrolpriortothattime So

whenTarzwellarrivedin1944theyswungovertoDDT
asaroutinemalariacontrolpractice SofarasIknow
theywerethefirstonestodothatasaroutinemeasure
andatthistimetheyhavesomethinglikethreeyearsof
routineapplicationbehindthemsotheyhavealotof
factualknowledge Thereportsarenowcomingout
ThefirstoneappearedinPublicHealthReportsforApril
111947ontheeffectsofroutineDDTlarvicidingon
surfaceorganisms

Iwillgiveyouaverybriefsummaryoftheresults
Thisisonsurfaceorganismsandconcernseveryonepar
ticularlyintheirworkonAnophelescontrolbecauseof
coursetheAnopheleslarvaeareatthesurface They
foundthatDDTdustwasthesafestmethodofapplica
tionOnetenthofapoundperacrehadnoappreciable
effectatallonotherorganismsanditdidkillthe
Anopheleslarvae DDTinfueloilat210ofapound
peracrekilledfishrathersignificantlybutdroppingdown
to025poundsperacrethefishwerenotkilledandthey
obtainedveryeffectivekillofcertaininsects WhatI

wishtostressiswhathappenedtothesegroupsofinsects
Certaingroupswerekilledcompletelyotherswereun
affectedThedyticidswerekilledcompletelyat251000
and5100peracreaswereGyrinidaeHydrophilidaeand
Carixidae ChironomidsandEphemeridsdecreasedwhile
OlisochaetaNematodaandCopepodaincreased

ThesecondreportontheSavannahprojectwaspub
lishedbyBishopPublicHealthReportsAugust20
1947 Thisreportisconcernedwiththeeffectofrou
tineapplicationofDDTlarvicidesonplanktonorganisms
ItwasfoundthatDDTattheusualstrengthshadnoap
preciableeffectonplanktonorganisms

FinallytheworkbytheBureauofEntomologyand
PlantQuarantinebyHoffmanToninesSailerandSwift
E702August1946showsthatwhenpondinsectsare
killedthepopulationbuildsupagainwithinashorttime
becauseoftherapidlifehistoriesofmostpondinsectsIn
contrasttotheDDTtreatmentofstreamsitdecreasesthe
insectpopulationforoneormoreseasonsbecausethelife
cyclesofmanystreaminsectsareveryslow

Fromalimnologicalpointofviewthemostimpor
tanteffectofeliminationofwholegroupsofinsectsisthe
interruptionofessentiallinksinthefoodchainsofaquatic
communities Eliminationofsuchbasicherbivoresas

carixidsorEphemeridsmaydestroythekeyindustries
ofacommunityandthusupsetthebalanceofotherorgan
ismsincludingthefishes

ProfStewartIwishtothankthegroupwhohavejust
presentedtheirsubjectmattersoeffectivelyandindoingso
IrepeatthethoughtthatImadeinmyopeningremarks
symposiumssuchasthisarenotonlydesirableluxuriesbut
urgentnecessitiesItwashopedthatampletimewouldbe
leftafterthepresentationofthesepaperstoallowfora
largemeasureofdiscussionbutIamgoingto the

libertyofsuggestingtotheChairmanthatthehourandthe
longexposuretohardseatsbetakenintoaccountinguid
inghisnextmove

MrRobinsonWellyourerightonthefiveoclock
andIwanttothankyouandyourgentlemenherewhocar
riedonthissymposiumverywell Fromalaymanspoint
ofviewIcertainlyenjoyedit HoweverIrealizethat
thereprobablyaresomequestionsthatmaybeofvalueto
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uswhilewehavethesegentlemenhereandifthereisno
objectionwemightcarrythisonforjustaboutfivemin
utesandthenadjournifthereareanyimportantquestions
thatyouwouldliketoaskforjustaveryveryfewminutes
becausewehavetobebackhereat730thiseveningIf
therearequestionswewouldbegladtohavethem
Apparentlyweallwanttogohomeandgetgoing

MrPetersJustaminutebeforeyougoIwantto
makethisannouncementAt730tonighttherewillbea
meetingoftheCaliforniaMosquitoControlAssociation
YouareallinvitedtoattendandtheManagersoftheDis
trictsandTrusteesarerequestedtoattendHaseverybody
registeredIfnotpleasedosorightherebeforeyougoout

MrRobinsonThesessionisadjourned

THURSDAYEVENINGFEBRUARY121948

MrGeibThemeetingwillpleasecometoorder
BeforeweofficiallygetunderwayIwouldliketocallyour
attentiontothesegrayfoldersbeforemeGeorgeUm
bergerandJackFowleroftheSacramentoYoloCounty
MosquitoAbatementDistricthavepreparedareporton
theirdistrictsexperimentswithDDTaerosolappliedto
CamelliaplantsThesecopiesofthisreportarefordistri
butiontomanagersofthevariousdistrictsNotesee
page86

Whilewearewaitingforthearrivalofsomeofthe
latecomersperhapsitwouldbeanopportunityforDick
Peterstotouchontheproblemsinvolvedinputtingoutthe
Buzz

MrPetersWithpleasureIexpecttothemajorityof
youwhoreceivetheBuzzeachmonthitsreceptionis
accordedonlycasualconsiderationIasureyouthatsuchis
notmyattitudeonthissubjectTomeitisaquestionof
eitherincludingcontributionsfromeachofyouastheyare
sentiniftheyaresentinorelseIamforcedtodreamup
newswhichmayormaynotbeofinteresttothevarious
districtsItistruethatItravelabouttheStateconsiderably
andmanagetodigoutcertainitemsinthecourseofsuch
tripsbutcontributionscomingthatwaylackthedistricts
directviewpointandlackcontinualcrosssectionalexpres
sionfromdistrictsthroughoutCtliforniaItemspresented
secondhandmaynotrepresentexactlywhatyouwereorig
inallythinkingsoIsuggestthatthosedistrictshaving
somethingnewgoingonofinteresttothemselveswhomay
thinkitisoflocalinterestalonemightwellsend
itinBysubmittingsuchforeditorialrevieworinterpre
tationchancesareitmaybesomethingthatsomebodyelse
isdoingandifyourlittlebitismoreorlesssimilarto
somebodyelseslittlebitprettysoonitbecomesastoryof
interesttomanyInthelastissueIcouldhavefilledthe
entireBuzzwithitemsfromtheMercedCountyMosquito
AbatementDistrictForsomereasonorotherWesjust
reallydidhimselfproudOnotheroccasionstherehasbeen
acompletevoidfromthesamedistrictIdontwanttoex
aggerateonewayortheotherForawhileTedRaleyand
hisstaffcamethroughsoconsistentlythattherewasan
overflowofConsolidateditemssothatIhadtocallthem
ConsolitributionsasyouprobablyatonetimesawRol
landHendersonhascomethroughwithsomeveryfine
drawingssoheisexoneratedGregersoncamethrough
withsomethingjustrecentlyandhemadetheBuzzthis
timeandwasevenfeaturedThefirsttimehesubmitted



somethinghedidntgetitinsoIdontknowwhetherhis
feelingswerehurtorwhetherhewantedtotryagainbut
heneverthelesspersisteduntilhegotsomethinginHerb
HermshasbeenpersistentfromtheSutterYubalikewise
DickSperbeckandtheirelongateimprovisorhasgottwo
articlesin IrefertoBillMillerEssentiallywehavent
gotenoughnewsvalueofpersonnelotherthantheactual
Managersofthedistrictsortheactivitiesofthedistricts
themselvesIthinkthatifyouwilldigdowndeepinto
yourstaffyouwillfindthattheyaredoingthingsthatare
ofinteresttothevastmajorityofreadersoftheBuzz
Whetheritsoundslikesomethingstupendousornotdoesnt
meanthatitisntworthyofcontributionThethingIwant
toemphasizeisthatwecanprobablyuseitatsometime
oranotherIhavethoughtandinfactithasbeendiscussed
intheExecutiveCommitteemeetingthatwemightpos
siblyassigneachdistrictatimewhentheyoughttoturn
somethinginbutthatwouldmakeforanythingbutmeaty
newsItwouldbeaforcedpropositionItwouldnthave
thecrispnessandnewsvalue thehumaninterestIam

notinfavorofanyforcedmonthlysubmissionfromdis
trictsbutIdofeel andImaketheappealtoyou
thatwheneveryouhaveanything itdoesntmatterwhat
itis whetheritsoundsoutstandingornottrysending
itinandgiveusanopportunitytocompileitwithother
thingsandperhapsitwillturnouttobesomethingworth
whileafterallIthinkoneofthethingsthateverydistrict
likestoseeisfirstofalltheirdistrictmentionedandsecond
lytheindividualsintheirdistrictmentionelThoseactivi
tiesthattheyareperformingarethingsthatotherdistricts
begintowonderaboutandprettysoonyoufindthatother
districtsaregoingtotrythesamepracticesandmakeuse
ofthemTedRaleyforinstancegotaninterestingand
veryinformativeoutlineforhisinspectorswhichhehas
passedouttoallhispersonnelImentionedthisinthis
issueoftheBuzzandIthinkitisworthyofconsideration
byallofyouThatkindofinformationisinitiatedwithin
adistrictandthewayitcanbeappreciatedbyallisby
gettingitintocirculationandtheBuzzisthebestand
simplestmeansImentionedinthisissuethatWesEwing
hasstartedasupplementtotheBuzzforindividualcon
sumptionbyhispersonnelSincehehasabigstaffand
sincewecantgivequiteenoughattentiontohisitemsof
localinteresthehastakenthatcourseIdontthinkitis
indicatedineverycaseforeachdistricttodothatbutfor
thesmallerdistrictswecancertainlyusewhateveryouhave
andaboveallIgofordrawingsIthinkthatdrawingsare
extremelydesirableIknowthatElmoRussellhasbeenim
provisingthingsrightandleftdownthereandIhavebeen
hopefulthathewasgoingtosendsomeofhiscreationsto
theBuzzsothattheycouldbefeaturedbutsofarweare
stillwaitingforthatcontributionElmoLikewiseErnie
CampbellErniehasbeendoingsomethingstherethatare
novelWearestillwaitingforthatErnieSothatisthe
messageIwanttodeliverIhaventgivenuphopebutI
justmerelyturnitbacktoyouIfyoudontliketheBuzz
thewayitcomesoutwhyyoudbetterdosomething
aboutit

MrGeibWeveheardaboutthisfromDickPeters
andothersofusbutIdothinkitstimeweoughttoget
behindDickandgivehimalittleassistanceandIthink
perhapsastoryonceintwomonthswoulddoitIfhegot
oneeverytwomonthsfromeachoneofushewouldhave
morethanenoughtotakecareofthenewsfortheBuzz
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WecanjokeaboutitbutatthesametimeIthinkitisreally
veryimportantItisamediumofexchangeofideasforthe
personnelofthedistrictsItwillalsosurprisemanyofyou
tolearnaboutthecirculationandthevariousplacesto
whichtheMosquitoBuzzgoesIdontdoubtbutwhat
someofyouhavehadthesameexperiencethatwehavein
KernTherewasanarticleintheBuzzaboutthemodifi

cationofaerosolonthejeepWegotarequestfromVir
giniaforadiagramontheoperationsandmodifications
simplybecausethatpersonwasonthemailinglistfor
MosquitoBuzzandhadseenitthereSoitisveryimpor
tantLetsbeseriousaboutitandseeofwecantgiveDick
ahandonit

MrPetersYouwillbeinterestedtoknowthata

thousandcopiesofthisissueoftheBuzzwereprinted
soyouseethecirculationisgrowing

MrEwingIamverymuchinterestedindistrictex
changeofinformationontheiractivitiesandwouldliketo
seethatdevelopedIthinkalotofotherpeoplewouldtoo
HowevernotallofushavethenecessaryfacilitiesWith
theequipmentIhaveIbelieveIcouldagreetosendacopy
ofanynewinnovationstoanyoneinterested

MrGeibEitherthatorsenditindirecttotheBuzz

andlettheinformationbecirculatedinthisway
MrEwingMuchofitistoolengthy
MrGeibInthatcaseitwouldbeveryappropriateto

distributeitthroughthedistrictsIamsurethatmostof
thedistrictswouldbeinterestedinthereportthatEdSmih
preparedontheairplaneactivitiesinMercedCounty
Isthatreportmimeographedortypewritten

MrEwingTypewritten

MrGeibWellIthinkwehavewaitedjustaboutas
longaswecanwaittogetthisthinggoinghereThenext
thingontheprogramistheStateoftheAssociationby
myselfActuallyitisthereportoftheExecutiveCom
mittee

ACTIVITIESOFTHECALIFORNIAMOSQUITO
CONTROLASSOCIATION 1947

BYAFGEM

The15thAnnualConferenceheldDecember14and
151946coveredaperiodofonlyadayandonehalf
andaminimumoftimewasdevotedtobusinessaffairsof

theAssociationIfyoucaretogothroughthelastproceed
ingsyouwillnotethistobethecaseandalsothatmost
problemsoftheAssociationbroughtbeforethemembership
werereferredtotheExecutiveCommitteeforstudyand
actionThisprocedurehasbeenthepracticeinthepastand
willprobablycontinueinanorganizationsuchasthisthat
meetsonlyonceayearforatwoorthreedayperiod

Themembersofthe1947ExecutiveCommitteeattheir

firstmeetingheldJanuary281947atBerkeleyquickly
learnedthattheywereinforplentyofworkinattempting
todojusticetotheaffairsoftheAssociationfor1947
Amongthemanyfactorswhichmadeitnecessaryforthe
CommitteetodevotesomuchtimetoAssociationbusiness
afewwere

ThecustomofconductingAssociationbusinessonlyonce
ayear



Thephenomenalgrowthofmosquitocontrolactivityin
California

Theuseofnewinsecticides

Newcontroltechniquesandequipment
Theneedforlegislation
Requirementofdistrictsinfulfillingtheobligationsof

effectivemosquitocontrolandadequatereporting
undertheStateSubventionprogram

Youwillrecallthatduringthepasttwoyearstherehas
beenconsiderableinterestonthepartofmembersofthe
Associationconcerningthepossibilityofestablishingthe
AssociationonamoreformalbasisthannowexistsThe
interestalsoextendstothepossibilitythattheAssociation
incorporateandsupportafulltimeSecretarytoconductthe
businessaffairsoftheAssociationonayearroundbasis
Inviewofthisinterestprobablythemostimportantbusi
nessandperhapsthemostcontroversialwastheappointing
ofaCommitteetodrawupaConstitutionandByLawsfor
theAssociationAlldistrictshavereceivedcopiesofthe
proposedconstitutionandbylawssubmittedbytheCom
mitteeandconsiderationofthesedocumentswillbeheld
lateroninthismeetingTheproposedConstitutionand
ByLawshavebeenstudieddiscussedatlengthandadopted
inprinciplebytheEvecutiveCommitteeTheCommittee
goesonrecordasrecommendingthattheConstitutionand
ByLawsbefollowedduringthecalendaryear1948asthe
structurefortheAssociationsfunctionswiththefurther
recommendationthatiftheyprovesatisfactorytheybe
adoptedbytheAssociationatthenextAnnualConference
1949

Iwouldliketocontinuethismessagebyreadingtoyou
indetailtheminutesofeachmeetingheldbytheExecutive
CommitteethispastyearbutIamafraidwewouldbetwo
hoursormoredoingsoandtimewillnotpermitThere
foreIwillmentioninsequencethosethingsthatweredis
cussedandacteduponandbrieflyelaboratewhereadvisable

FIRSTMEETINGBERKELEYJANUARY281947
1RateofAssessmentforFiscalYear194647Arate

wassetat100per100000oflocalbudgetedfundsas
theoldrateassesseddistrictswasinsufficienttosupportthe
costofpublishingtheproceedings

2MeetingofMembersofBoardsofTrusteesChet
RobinsonactedashostatameetingheldatModestoMay
171947forBoardsofTrusteesItwashopedthatsuch
meetingswouldbeofeducationalvaluetoBoardMembers

3AssociationNewsSheetItwasagreedthatanother
methodofkeepingBoardmembersinformedaboutmos
quitocontrolactivitiescouldbeaccomplishedbypublica
tionofapaperSuchapaperwouldactasaclearinghouse
forinformationtodistrictsandotheragenciesConse
quentlytheMosquitoBuzzemergedandtookwingpub
lishedcooperativelybytheAssociationandtheBureauof
VectorControlStateHealthDepartment

4ExecutiveSecretaryDuetothepresentattitudeof
BoardsofTrusteesconcerningtheneedforestablishinga
fulltimeofficeofExecutiveSecretaryandinviewofthe
presentexpanded conditionofthe StateMosquito
ControlSectionwhichallowsforpartialassumptionofthe
proposedfunctionitwasagreedthatactiontocreatethis
positionbepostponedforoneortwoyearspendingreali
zationofclosercooperationofBoardsofTrusteeswithre
sultantexpectedappreciationofaneedforsuchafunction
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andthepossibleeventualrecessionofStateparticipation
tothepointwheretheStatecannolongercontinuethis
functionThismatterwillbereconsideredfromtimeto
time

5MosquitoControlLegislationSixAssemblyandtwo
SenatebillsamendingtheMosquitoAbatementDistrictAct
tobenefitindividualdistrictsweresponsoredandsubmitted
totheStateLegislatureinthenameoftheCaliforniaMos
quitoControlAssociation

6ClassificationofMosquitoControlPersonneland
FunctionsAscheduleoffunctionalclassificationandwage
scalewascompiledandsenttothedistrictsasaguidefor
personnelstandardization

7SectionPlanofMosquitoDistrictMappingand
RecordingAplanformappingandrecordingwasdevel
opedandsenttothedistrictstobeusedasaguide

8SutterYubaGroundExhaustAerosolItwasrecom
mendedthatTedRaleypublishdataregardinghisaerosol
unitanditsoperationtoprotectagainstpossiblepatenting
byothers

SECONDMEETINGBAKERSFIELDMARCH201947
1AlamedaCountyMosquitoAbatementDistrict

AgreementtoContractwithCaliforniaMosquitoControl
Association InasmuchastheAlamedaCountyDistrict
AttorneyruledthattheAlamedaCountyMosquitoAbate
mentDistrictmustenterintoacontractagreementwith
theCaliforniaMosquitoControlAssociationinorderto
makethatdistrictscontributiontotheAssociationlegal
HaroldGraysubmittedapreparedAgreementwhichwas
approvedbytheCommitteewithoneminorchangeThe
SecretarywasauthorizedbytheCommitteetosigntheterms
ofthiscontractfortheAssociationandthepatternused
inthecaseoftheAlamedaCountyMosquitoAbatement
DistrictwasapprovedforusebytheAssociationinthe
eventotherdistrictswishacontractbetweenthemselvesand
theAssociation

2AppointmentofCommitteesonConstitutionand
ByLaws AletterwrittenbyErnestCampbellSuperin
tendentoftheNorthSanJoaquinandContraCostaMos
quitoAbatementDistrictswasreadtotheExecutiveCom
mitteewithitsreplybytheSecretaryleadingtotheadop
tionofamotionthatthePresidentappointafiveman
committeecomposedofManagersandSuperintendentsof
mosquitoabatementdistrictstodraftaproposedcharter
andbylawsfortheCaliforniaMosquitoControlAssocia
tionsametobecompletedandrenderedtotheExecutive
Committee30daysprevioustothenextconferenceNamed
onthisCommitteeareEdWashburnChairmanErnest
CampbellRolandHendersonDickSperbeckandThomas
McGowanwithPetePangburnanalternate

3DistrictInvestigationActAffectingMosquitoAbate
mentDistricts Regardingthepossiblereversionofthe
DistrictsInvestigationActtomosquitodistricts91days
afterthecloseofthecurrentlegislativesessiontheSecre
tarywasdirectedtoinquireofSenatorCarterthestatusof
hisCommitteesactionalongthelinesofremovingforall
timemosquitoabatementdistrictsfromtheprovisionsof
thisAct

THIRDMEETINGMODESTOMAY21947
1NeedforAssociationBudget Inresponsetoare

questbyErnieCampbellforanitemizedbudgetofthe



AssociationacommitteeconsistingofChetRobinson
HaroldGrayandDickPeterswasappointedtodevelopa
budgetbaseduponthecostofpublishingtheannualpro
ceedingsandtheMosquitoBuzz

2OperationsManualoftheCaliforniaMosquitoCon
trolAssociation Discussionwasheldregardingthemost
practicablewaybywhichindividualdistrictscouldreceive
technicalmemorandaonmosquitocontroltechniquesand
retainthemasaguidetooperatingproceduresMrDahl
offeredtheservicesoftheBureauofVectorControlin
editingandtransmittingtothedistrictstechnicalandad
ministrativememoranda Itwasagreedthatbindersbe
issuedtomemberdistrictsandotherdesignatedagenciesto
containsuchdataandreceiveadditionalinsertsfromtime

totimeEachinsertthoughreleasedthroughtheCalifornia
MosquitoControlAssociationwillbearthefootnoteSub
mittedbytheAuthorEditedandTransmittedbytheMos
quitoControlSectionoftheStateDepartmentofPublic
HealthMaterialbeforebeingincludedinthemanualwill
beapprovedbytheExecutiveCommittee

3WarAssetsAdministrationSalesProcedures Chet

Robinsonreportedonhisinvestigationconductedhereand
inWashingtonregardingtheinabilityofdistrictstopur
chasesurpluspropertyduetotheprioritysystemHe
learnedthatanylikelihoodofmodifyingorchangingthe
prioritysystemwasveryremote

4MosquitoControlProblemsDevelopingfromCVA
AcommitteeconsistingofChetRobinsonArveDahland
TedRaleywasappointedtoacquaintauthoritiesinSacra
mentowiththepotentialmosquitoproblemtobecreated
bytheCentralValleyprojectandaskforcooperationto
keepmosquitobreedingtoaminimumTheExecutive
Committeewassubsequentlyinformedthatoncethewater
enterscanalsystemsofirrigationdistrictsitbecomesthe
responsibilityoftheirrigationdistrictsthereforetheCVA
couldbeoflittlehelpinpreventingmosquitobreeding
situationsdevelopingasaconsequenceofCVA

FOURTHMEETINGBERKELEYJULY171947
1AmendmenttoMosquitoAbatementActPermitting

CitiestoAnnextoDistrictsbyResolutionItwasdecided
thatsuchalegislativeamendmentwouldbepreparedby
HarlodGrayandsubmittedatthenextAnnualConference

2MosquitoControlExperttoFollowandStudyCVP
ItwasrecommendedbythecommitteethattheBureauof
VectorControlseeaboutobtainingtheservicesofa
USPHSEngineertostudyandfollowtheconstructionof
theCVPandmakerecommendationstoeliminateandalle
viatemosquitoproblemsdevelopedtherefrom

3LegalityofBoardofSupervisorsorCityCouncil
MemberServingonBoardofTrusteesChetRobinsonwas
appointedtoinvestigateandobtainanopinionfromthe
AttorneyGeneralinthismatter

4HaroldGrayAppointedtoInvestigateLegalStatus
ofLeagueofCaliforniaCitiestodeterminestepstogain
legallyacceptablestatusfortheAssociationMrGrayre
portsthattheleagueoffersnosatisfactorypatternforthe
AssocationtocopyandrecommendsthattheAssociation
eventuallytakestepstoincorporateItwasagreedbythe
Committeenottoseekincorporationatpresenttime

FIFTHMEETINGMODESTOOCTOBER311947
1StateLawsCoveringUseofIrrigationWater Ed
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WashburnandChetRobinsonwereappointedtoobtain
informationregardinglawscoveringuseofirrigationwater

2DistrictAssessmentSetfor194748 Assessment

ofdistrictswassetattherateof200per100000
localbudgetedfundstosupportAssociationactivities
mainlythecostofproceedingspublicationanddistribution
oftheOperationsManual

3ExpressionofAppreciationtoCommitteeonCharter
andByLaws TheSecretaryTreasurerwasinstructedto
prepareandtransmittothecommitteeonCharterandBy
LawsanexpressionofappreciationoftheExecutiveCom
mitteeforcompletingitsassignmentinsocomprehensive
amanner

4AnnualConference
daymeetinginthemiddle

5EvaluationofState
committeeconsistingofEd
Sperbeckwasappointedto
districts

Itwasagreedtoholdathree
ofFebruary
FormsUsedbyDistricts A

SmithEdWashburnandDick
reevaluateStateformsusedby

6MosquitoControlAdvisoryCommitteefieOrganiza
tionandExpandingScopeasVectorControlAdvisoryCom
mitteeItwasagreedthattwomembersfromtheCalifor
niaMosquitoControlAssociationserveonthiscommittee
andTedRaleyandChetRobinsonwerereferredtothe
StateDepartmentasrepresentativesfromtheAssociation
for1948

SIXTHMEETINGTULARENOVEMBER131947

1AssociationFinancing Acommitteeconsistingof
TedRaleyHaroldGrayDickSperbeckEdWashburnand
JackKimballwasappointedforthepurposeofstudyingthe
possibilityofobtainingfinancialassistanceforthepublica
tionsandactivitiesoftheCaliforniaMosquitoControl
Association

SEVENTHMEETINGMODESTOJANUARY91948
1DistributionofOperationsManualItwasdecided

toconfinedistributionoftheOperationsManualto
aFiftycopiesforlocalCaliforniamosquitocontrol

agencies
bSinglecopiestothefollowing
1AmericanMosquitoControlAssociation
2VirginiaMosquitoControlAssociation
3NewJerseyMosquitoExterminationCommis

sion
4FloridaAntiMosquitoAssociation
5TVAWilsonDamAlabama
6UCDivisionofEntomologyandParasitol

ogyBerkeley
7UCSchoolofPublicHealthBerkeley
8UCSchoolofPublicHealthLosAngeles
9USDABEPQOrlandoFlorida
10USDABEPQWashingtonDC
11USDABEPQCorvallisOregoninserts

only
12USPHSCDCHeadquartersAtlanta

Georgia
13USPHSTrainingDivisionAtlanta

Georgia
14StateHealthDepartmentLibrarySanFran

cisco
15StateHealthDepartmentDivisionofEnviron

mentalSanitationand



16StateHealthDepartmentBureauofVector
ControlBerkeley

2AssociationFinancingTedRaleyChairmanofthe
AssociationFinancingCommitteereporteduponhisCom
mitteesactivitiesHiscontactsofcommercialorganizations
thusfarindicatefavorableprospectthattheycanbeob
tainedascontributingsponsorsoftheAssociationMost
organizationsprefertoenterintoacontractwiththeAsso
ciationbywhichtheywouldreceiveadvertisingspacein
theAssociationpublicationsTedrecommendedthatinas
muchasthefinancesoftheAssociationappeartobesuffici
enttoassureitssolvencythroughpublicationoftheprocced
ingsandPapersofthecomingAnnualConferenceitwould
bejudicioustodeferactualnegotiationswithcommercial
organizationsuntilsometimeinthefutureomittingany
advertisinginthenextProceedingsandPapersTheExec
utiveCommitteeconcurredinthis

3 EntomologistsCommitteeInresponsetoarequest
bythecollectiveentomologistsconcernedwithmosquitoes
andtheircontrolappointmentofacommitteetofurther
theirphaseofactivitieswasmadeEntomologistsofdis
trictsotheragenciesandrepresentativesoftheBureauof
VectorControlwereappointedtothiscommitteewithEd
SmithoftheMercedCountyMosquitoAbatementDistrict
asChairman

4WorkmensCompensationInsuranceChetRobinson
wasappointedtoinvestigateratesassessedmosquitoabate
mentdistrictsbyStateWorkmensCompensationFund

TheSecretaryTreasurerforthePresidentherewithex
pressescommendationtothe1947ExecutiveCommittee
individuallyandcollectivelyasagroupwhichdevotedcon
siderabletimeandeffortbeyondnormalworkinghoursre
sultinginsubstantialfurthermentofCaliforniamosquito
controlTheconciliatoryattitudeandthestraightforward
natureofthisfirstExecutiveCommitteeoftheCalifornia
MosquitoControlAssociationmakeitaprototypeworthy
ofbeingpatternedafter

Iwishtothankandexpressmycommendationtothe
1947ExecutiveCommitteeindividuallyandcollectively
asagroupwhichdevotedconsiderabletimeandeffortre
sultinginsubstantialfurthermentofCaliforniaMosquito
ControlIwantparticularlytothankDickPetersSecre
taryTreasureroftheAssociationinbehalfofboththe
committeeandtheentiremembershipforallthetimehe
hasgiventobusinessoftheAssociationwhichhehasso
capablyexecutedTheamountoftimeandworkhehas
putinjustwritingminutesandeditingtheMosquitoBuzz
hasbeenveryconsiderable

IncompletionIwouldliketomakeonerecommenda
tiontothenextExecutiveCommitteenamelythatacopy
oftheminutesofeachmeetingbesenttoallmembersof
theAssociationsothatallwillbekeptcurrentlyinformed
regardingprogressoftheAssociationAffairs

MrPetersAsArthasindicatedmuchactivityisin
volvedintheaffairsofthisAssociationIcanrecallthe
day infactIwasSecretaryoftheAssociationbeforemost
ofyoucanrememberexceptProfHermsandafewothers
suchasErnieCampbellandsomeoftheotherswhowere
hereearlierintheday Icanrecallthosedayswhenbeing
aSecretaryTreasurerwassimpleItwasjustamatterof
gettingasmallconferencetogetherIfyoucouldhaveseen
whatwentintoputtingthisConferenceonyouwouldap
preciatethatbeingSecretaryTreasurerisjustifiedonthe
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basisofannualconferencesthemselvesandtheworstofall
isthattheworkisjustbegunAllthisstuffthatisgoingon
thatlittlemachinerightnowhastobetranscribedand
theneditedIdontknowwhetherHaroldGrayisgoing
todoitagainthisyearornotorwhetherwearegoingto
havetodoitEitherwaytheundertakingisconsiderable
andIthinkitwarrantsfurtherconsiderationasArthas
suggested

FINANCIALSTATEMENT

BYRFPETERS

NowfortheFinancialStatementWhenIstartedto
saythatthiswasalargerundertakingIwasthinkingin
termsoftwoorthreehundreddollarswhichwasaboutour
maximumindaysgonebyWhenIgotthebankbalance
notthatIhaventkeptratherclosetabonitIwaseven
alittlebittakenbackbyitforitread171210 thatis

almostenoughtokeeponemanemployedallyearroundin
adistrictAndthatisntyetacompletedstatementIhave
asadstorytotellyouSomeofyouhavenotpaidyourdues
InfactIthinkIoughttobesoindiscreetastotellyouwho
youare notbecauseIwanttocallattentiontoyourselves
butbecauseIthinkthatitisopportuneandprobablythat
lettercomingoutincoldpurpleinkthatTedRaleyso
objectstomighthavebeenthrowninfile13beforeyouhad
achancetoreaditwhichwasprobablyanoversight

Iwillstartoutbytellingyouwhodidpayyourduesand
thesequenceinwhichtheycameinjusttoshowyouthe
orderofpunctualityReddingMosquitoAbatementDis
trictNo1andwehaventevengotarepresentative
fromReddingheretodayCoachellaMosquitoAbatement
District whoeverheardofCoachellaMosquitoAbate
mentDistrictItsanareanotevencontrollingmosquitoes
TheyareaftergnatsdownthereSolanoCountyMosquito
AbatementDistrict PetePangburnNorthSanJoaquin
CountyandContraCostaCounty ErnieCampbellMer
cedCounty WesEastSide ChetAlamedaCounty
HaroldTomandTedDelano NoelOmlornothere
Pulgas DickThomaswhoisntheretonightatleastI
dontthinkIveseenhimSonomawhohasnorepresen
tativeheretodaymaybeImmistakenSutterYuba Dick

SperbeckHerbHermsandBillMillerWestSide I

haventseenCoburnConsolidated TedMarinCounty
andMarinCounty1thinkisowedparticularmentionfor
thenatureofthecontributionIthinkthisisthefirstcon
tributionthathascomefromMarinCountyinnighunto
IbelieveitisthefirstcontributionfromMarinCountyper
iodbutitisduechieflytoarebirthofinterestinmosquito
controlworkinMarinCountyandithasbeenstimulated
largelybyPaulJonesIthinkhesdoingafinejobHes
gettingofftoagoodstartFresnoMosquitoAbatement
District GregandCompanyTurlockfinallycame
throughHanfordOrangeCountyaftertheyhadconvinced
theirdistrictattorneythatitwasalegalcontributiononthe
basisofcontractualagreementwhichagreementIsent
backtoeveryoneofyouasyoupaidyourduesandthen
MataderoDurhamBallonaCreekDeltaOrovilleand
MaderaCountywhichwasthelastonetocomethrough
beforethelistgotdowninblackandwhite

Now thosethathavenotcomethroughbuthave
promisedTulareandCorcoran Rolland



MrHendersonMrSecretaryIwouldliketotellyou
itwassimplyanoversightIthoughtthatithadbeenpaid

MrPetersWehaveagoldembossedassurancefrom
theKernMosquitoAbatementDistrictthattheywillsend
forththeirmoneyWeareparticularlyinterestedinthem
becausetheyhaveagoodsizedcheckcominginAmong
theothermembersthathaveapromissorynote the

MontereyCountyHealthDepartmentwhichhasdonethe
samethingThosearetheonesthatIhaveaskedTherest
ofyouIhaventaskedsoItrustthatthesamesituation
prevailsthatImentionedearlierthatyoufailedtoreceive
theletterorburieditsomewhereorithasnthadaction
takenonit Neverthelessourbankstatementreads
171210altogetherplustherecentcontributionswhich
IdidntmentionThereisatotalcashonhandof187586
atthisreadingIunderstandwearegoingtopaysomething
forthereelsinsidethemachinethatisgoingnowSoId
betterknockoffsomethingonthatIthinkwhenChet
givesthereportoftheFinanceCommitteehecantellyou
whattheplansareforthismoney howitistoexpended
andestimateforyouwhatthemaximumamountisthatwe
willobtainonthebasisofthis2perthousanddollarsof
localfunds 2contributionorcontractualagreementpay
mentforeveryonethousanddollarsoflocalbudgeted
fundsIntheeventadistricthasntgotabudgetamounting
tofivethousanddollarsthentheamountwillbe10flat
SoIappealtoyouandhopeitwontbenecessarytosend
anotherletteroutIfyouhaventsentyourcontractualpay
mentinpleasedosoasearlyaspossiblesothatwecangive
theincomingSecretaryTreasureracleanslatetoworkwith
soheknowswherehestandsandsotheExecutiveCommit
teecanfunctionwithadefiniteamount

MrGeibItreallysoundsencouragingIamsurprised
thatthesumisthatgreatNowChetRobinsonisgoing
toreportonwhatisgoingtohappentothosefunds

REPORTOFTHEBUDGETCOMMITTEE

ByECROBINSON

MrRobinsonItisareportoftheBudgetCommittee
theproposedbudgetfortheensuingfiscalyear
Printingoftheproceedingsandpapersofthe
annualconferenceprintingofthecutsand
transcribing 140000

Itisanticipatedthatwewillhaveanice
printedbookthisyearratherthanthe
mimeographedsheetsthatwehaveusedat
previoustimesThatisfiguringonabasis
ofathousandcopies

MosquitoBuzzpaperstencilsetc
OperationsManualmiscellaneousexpensecon
nectedwiththeOperationsManual
Miscellaneousstationerystampsphoneand
otherincidentalexpense
AssistancetotheSecretaryforworkthathecan
notdosuchashiringastenographeringetting
outtheseannualproceedings

10000

20000

35000

15000

Thisshowsatotalof220000budgetedexpense
theensuingfiscalyearThisshouldleaveusfrom
anticipatedreturnswhenArtGeibandsomeoftherest

for

our
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ofthempayuptwoorthreehundreddollarsattheend
ofthefiscalyear

MrGeibIguessitisnotdifficulttounderstandthe
increasedcostofpublicationWehaveallencountered
theincreasedcostsinoperationofourdistrictsJustto
getthepaperandtheprintingcomestoquiteasumof
money Themorethisactivitycontinuestogrowthe
morefinancialburdentheorganizationisgoingtohave
tosupportAndIwonderhowlongsomeoftheBoards
ofTrusteeswillgoalonginmakingpaymentsonassess
mentstotheAssociationevenattherateweassessedthis

timeat2foronethousanddollarsoflocalbudgeted
fundsThetimemaynotbetoofarinthedistancewhen
thetaxdollarisnotgoingtocomethroughsoeasilyand
everybitofmoneythatisspentisgoingtobescrutinized
prettycloselybytheBoardsofthevariousdistrictsand
bysomeofthetaxexpertsinthecountiesinwhichwe
operateWhenthattimecomeswemaynotbeableto
contributewhatwewouldliketocontributetosupport
theactivitiesoftheAssociationThatbringsfortha
veryimportantconsiderationtothisbodyTheproblem
hasbeenturnedovertoTedRaleyasChairmanofthe
FinanceCommitteeandIwouldliketohaveTedreport
totheAssociationonthat

REPORTOFASSOCIATIONFINANCECOMMITTEE

ByTRALEY
IhavemadenoformalreportandIthinkitmightbe

wiseinthisparticularcaseifwedontrecorditIbelieve
thattheStateDepartmentofPublicHealthBureauof
VectorControlforeseesthetimewhentheymustwithdraw
assistancetotheAssociationSuchassistanceasisprovided
byDickPetersandanynumberofthemenintheBureau
cannotbecontinuouslygivenWemustseekothersources
foraid

MrWashburnThereisonethingthatmightassist
usinsellingourAssociationtothoseBoardswhichare
notsoldatthepresenttimeIthinktheBoardsshould
considerthatitisaprivilegeforthemtomakecontractual
paymentsintothisAssociationTheamountofthose
duesisanothermatterThereisonethinghowever
anumberofuswhohaveoperateddistrictsforsometime
haveputoutinformativepamphletsandsometimesat
considerablecostIdobelievethatifwecouldgoback
toourBoardsandsayhereIneedtenthousandcopies
andthesearebeingdonatedbytheadvertisinginthese
copiesthatwehavethroughtheAssociationandthispro
motionalschemehassavedourdistrictfivesixorseven
hundreddollarsbygettingthesefreepamphletstoput
outhousetohousetherestheanswertoseveralyears
duesrightthereandIthinkitisapointthatwecan
welluse

MrEwingYouwillprobablygetseveralstrongob
jectionsfromothercommercialhousesinyourdistrictif
youdistributeanypamphletswithadvertisingofanykind
onahousetohousebasisIgotmyfingersverybadly
burnedinthefirstyearofthedistrictbymentioningsome
ofourequipmentinapublicationleafletCompetitors
objectedverystrongly

MrRaleyIwouldliketoknowwhatyoudothink
aboutitsothecommitteewillknowwhichwaytomove



MrGeibIthinkthatssomethingweoughttoseri
ouslyconsider

Sothatwemighthaveabroaderunderstandingof
someoftheproblemsthatweareconfrontedwithand
whatwehaveattemptedtodoinestablishingtheAsso
ciationonamoreformalbasissothatwecouldhave
someproceduretofollowinconductingourmeetingsand
carryingonbusinessofficiallywiththeAssociationaCon
stitutionandByLawshasbeendrawnupbyacommittee
withEdWashburnasChairmanWithoutsuchaCon
stitutionandByLawsitispracticallyimpossibletocarry
onmostofthesethingsthatwehavebeentalkingabout
tonightandwhatEdhastopresenthereistheresultof
thedeliberationthatIbelievetookaboutsevenmonths

REPORTOFCONSTITUTIONANDBYLAWS
COMMITTEE

ByEWASHBURN
MrWashburnYouhaveallreceivedthroughthe

mailcopiesoftheproposedConstitutionandByLaws
ThecommitteehasworkeddiligentlyandImaysayhard
WehavetakenotherConstitutionsofotherorganizations
andusedthoseassamplesorguidesWehavefollowed
rathercloselytheconstitutionthatwasadoptedlastyear
bytheNewJerseyAssociationWeofcourseadoptedit
toourownCaliforniaconditionsWeaskedwhenwe
senttheseouttothedistrictsforcommentsfromthese
districtseitherproorconWehavereceivednoneeither
wayPardonmeDickjustmentionedthatonehadbeen
received oneadverseOtherwisewehavereceivednone
whichwetaketomeanthatthiswasprettywellaccepted
ingeneralWeturnedthisovertotheExecutiveCom
mitteesometimeagoanditwashashedoverbythem
severaltimesandIhaveonthetabletonightcopiesof
themostrecentlyrevisedConstitutionandByLawsIt
variesalittlefromtheonewesenttoyouVariations
areprincipallyinsentencestructureandterminologyThe
basicthoughtbehindtheconstitutionisstillthesameas
itwaswhenitwassubmittedtoyouIdontknow
whetherthereareanyquestionsorwhetherIcaneven
answerthembutthemembersofthecommitteearehere
Thememberswhoservedwithmeonthecommitteeare

DickSperbeckErnieCampbellTomMcGowanRolland
HendersonandPetePangburnSoifIcantanswersome
ofthequestionsperhapssomeofthesefellowscanI
trusttherearenottoomanyquestionsaboutitArethere
anyquestionsbeforewegofurtherwiththisreportIf
notthenIbelievethiswillcomeouteventuallyasapart
ofyourOperationsManual infactIknowitwillMr
ChairmanatthistimeIwouldliketopresentthistothe
Associationandmoveitstentativeadoptionin1948

MrGeibConsiderationofthesedocumentswillbe
heldlaterinthismeetingTheproposedConstitutionand
ByLawshavebeenstudieddiscussedatlengthandadopted
inprinciplebytheExecutiveCommitteeTheCommittee
goesonrecordasrecommendingthattheConstitutionand
ByLawsbefollowedduringthecalendaryear1948asthe
structureoftheAssociationwiththefurtherrecommenda
tionthatiftheythenprovesatisfactorytheybeadopted
bytheAssociationatthenextannualconference
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MrWashburnIllmakethemotioninthatformin
ordertogetitvotedonbythegroupandacceptedbythe
group

MrRaleyIllseconditinordertomakeitformal
MrGeibQuestionHaveyouheardthemotionWe

haveasecondtothemotionIsthereanydiscussion

MrRobinsonArethereanychangessinceitleftthe
lastExecutiveCommitteemeeting

MrGeibNoBasicallyitisstilltheoriginalConsti
tutionwrittenbytheCommitteeThereweremodifica
tionsandchangesandtherewasthoughtofgoingtothe
othertypeofConstitutionandByLawsHowevereven
tuallyweswungbacktotheotheroneandadoptedin
principlealmostexactlywhatthecommitteehadoriginally
proposedWordingistheonlychangeAnyfurtherdis
cussionAllthoseinfavorofthemotionsayAyeThose
opposed Itstandsasapprovedundertheaforestated
conditir

EdonbehalfoftheAssociationIwanttoagainthank
youandyourCommitteeforalltheworkthatyouhaveput
inonthisYouhavedoneanexcellentjobasIbelieve
everyonewillagreeparticularlyaftertheyhavehadtime
toreallystudyit

NowwehaveareportfromtheProgramCommittee
ItlookslikeIhavetoreportonthat

REPORTOFPROGRAMCOMMITTEE

ByAFGEIB
Ithinkmostoftheprogramworkisratherselfevident

Imightelaborateuponthatslightlybysayingthatweat
temptedtogetasmanyEasternspeakersaspossibleto
thisAssociationmeetingIthinkwehaveaboutthree
presentAtonetimeitlookedasthoughpossiblysixor
evensevenwouldcomeoutIthinkwhathappenedis
thatmostofthemfeeltheywouldratherattendtheAsso
tionnextyearwhenitlooksasthoughtheAmericanMos
quitoControlAssociationwillhavetheirannualmeeting
hereinconjunctionwithourownmeetingandmostof
themareprobablyplanningoncomingtoCaliforniaat
thattuneDickPetersTedAaronsWesEwingandmy
selfsatdownandworkedoutthisprogramOnceagain
IforgottotellyouthatDickPetershasbornethebrunt
ofalltheworkHeotherthancontactingtheEastern
speakerscontactedeverybodyontheCoasthadtotake
careofreservationsandhewasbusyclearingcorrespond
enceonprogramfortwomonthsThanksagainDick
Ihavenothingfurthertoaddonthereportoftheprogram
committeeatthistime

MrRaleyHasanythingeverbeendoneaboutnaming
DickPetersExecutiveSecretary

MrGeibThankyouTedImeanttobringthematter
upbutIoverlookeditentirelyYouwillsee asyougo
throughtheConstitutionandByLawsasadoptedtonight
forayearstrialthatthemembersaremadeupofthe
districtsHistoricallythathasbeenthe caseeversince
thisAssociationbeganfunctioningthatthemembershave
therighttovotethattheywillputintooffice aPresident
VicePresidentandSecretaryTreasurerButtheconsti
tutionisnowsowrittenthattheCommittee canappoint



anExecutiveSecretaryandthatpersoncanbeanyindi
vidualRightnowIthinktheExecutiveCommitteewould
beinclinedtoappointsomemanagerofadistrictifit
werepossibleforsomemanagerofadistricttodevotehis
timeandattentiontoitButwearenotinapositionto
doitInalllikelihoodtheExecutiveSecretaryappoint
mentwouldprobablybeourgoodfriendDickPeters
Hedoesntliketheideabuthewillhavetodoalotof
wrigglingtogetoutfromunder

MrPetersIwouldliketosayonethingIhavent
mentionedanythingaboutthisbeforebutIfeelthatthe
StateHealthDepartmentshouldcomeinforapatonthe
backbecauseIgetpaidbythemSofarasIamconcerned
IliketheactivitiesoftheAssociationIenjoyitandI
thinkitisaveryconstructiveandaverynecessaryfunc
tionbutthepeoplewhopaymysalaryincludingthatthird
childdependentaretheStateHealthDepartmentIfeel
thattheyarerepresentedandmisrepresentedoftenIdont
thinktheyareassinisterashassometimesbeenattributed
NeverthelessunderthecircumstancesIdothinkthatyou
areboundwiththepresentfinanciallimitationsofthe
Associationtoutilizetheirserviceswhetheryouwishme
todoitorsomeoneelsefromtheStateHealthDepartment
suchasArveDahlFrankSteadandDrHalversonIts
uptoyouIlldotheverybestIcaninthiscapacityI
thinkthatameasureofthanksoughttobeextendedto
theStateHealthDepartmentfortheuseoftheirfunds
forthepurpose

ProfHermsDowehaveaResolutionsCommittee

MrGeibIbelievethatsoneplacewheretheProgram
CommitteeprobablyslippedupWedonthaveaReso
lutionsCommitteesoIwillappointoneEdWashburn
youdoagoodjobandTomMcGowanandRoyWilson
YouhavebeenappointedontheResolutionsCommittee
andoneoftheResolutionswewouldliketohavebefore
wecloseisoneofthankstotheStateHealthDepartment
fortheirassistanceandcontributions andtotheUni

versityverydefinitelyforthefacilitiesthattheyhavelet
ususehereinholdingthismeeting

ProfHermsIcouldntverywellmakeamotionas
suggestedregardingtheStateHealthDepartmentbecause
IamoneoftheirconsultantsbutsofarastheUniversity
isconcernedIcansuggestthattheUniversitybethanked

MrGeibIseeEdWashburnisbusywithwriting
alreadysoIthinkwewillhavesomething

ThereportoftheFormsCommitteewillnowbegiven
byEdSmith

REPORTOFTHEFORMSCOMMITTEE

EDGARASMITH

Chairman

MrSmithThedailyoperationalreportformwasde
visedlastyearbyajointcommitteeofdistrictmanagers
entomologistsandmosquitocontrolspecialistsfromthe
StateDepartmentofPublicHealthandwasrecommended
bytheassociationfortrialusebythedistricts

Thecommitteethisyearhascircularizedallofthedis
trictsforsuggestionsastochangesintheformandhasin
corporatedthechangesmostrequestedintherevision
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samplesofwhichareavailablefordistribution
Therepliestothequestionnaireshowedadesireonthe

partofthedistrictstohaveanintermediateorsummary
formpreparedforcompilingthemonthlyreportsandto
haveaninstructionsheetforusewiththedailyreport
Thesearebeingworkedonandwillbesentoutwhencom
pleted

MrGeibThankyouEdEdischairmanofanother
committeeonwhichhemightjustaswellreportrightnow

MrSmithThisisthereportoftheEntomology
Committee

REPORTOFTHEENTOMOLOGYCOMMITTEE

EDGARASMITH

Section1CommonNamesofMosquitoes
Thesubjectofcommonnamesforthemoreimportant

mosquitoesinCaliforniawasfirstbroughtupattheAsso
ciationmeetingatTulareinNovember1947Atthattime
itwasannouncedthatameetingwouldbeheldinBerkeley
duringDecemberforallthoseinterestedintheproblem
Fourteenpersonsattendedthemeetingrepresentingvarious
mosquitodistrictstheCaliforniaStateDepartmentof
HealthUnitedStatesPublicHealthServicetheUniversity
ofCaliforniaandtheHooperFoundationAlistoftenta
tivecommonnameswasdrawnupandsentouttoallper
sonsconcernedwitharequestforcommentsandaddi
tionalsuggestionsFifteenreplieswerereceivedAllsug
gestionsweretabulatedandagainsentoutwithanan
nouncementofameetingtobeheldattheUniversityof
CaliforniaonFebruary21948Thismeetingwasattended
bytwelvepersonsAtthattimerecommendationswere
drawnupforpresentationtotheAssociation

Thecommitteewasinagreementthattherearetwo
separateneedsforcommonnamesFirstistheneedfor
groupnameswhichwillsetoffsimilargroupsofmosqui
toesforconvenienceinpublicrelationsworkthroughper
sonalcontactsandnewspaperandradiopublicitySecond
istheneedforindividualcommonnamesforuseinrefer

encetospeciesofgreatimportanceTherewasconsider
abledivergenceofopinionwithinthecommitteeastothe
necessityofsuchnamesHoweversuchalistwascom
piledforpossiblepresentationtothecommitteeoncom
monnamesoftheAmericanAssociationofEconomicEn

tomologistsThislistwasreducedtotheminimumby
eliminatingallspeciesconsideredunimportantormore
importantelsewhereandallofthoseonwhichageneral
agreementcouldnotbereached

Itisfeltbythecommitteethatgeneralacceptanceand
useofthesegroupandindividualnamesbymosquitocon
trolworkerswillhelptoavoidconfusioninthefuturefor
thegeneralpublicaboutkindsofmosquitoesStandardiza
tionisparticularlyimportantinareaswhereasinglenews
paperistheprincipalonereadinseveraldifferentmos
quitodistrictseachoneofwhichisputtingoutpublicity
onmosquitoes

Particularattentioniscalledtothetermirrigated
fieldaedesThisnameisrecommendedinthehopethat
itwillbeameansofcallingattentiontothefactthatthe
majormosquitoprobleminCaliforniaisnotstagnant
waterasisstillpopularlybelievedbutisactuallyirrigation
water



RecommendationsoftheEntomology
regardtothecommonnamesofCalifornia
AGroupNames

1Aedes
aSaltmarshAedes
birrigatedfieldAedes
ctreeholeAedes

2Culex

adarkleggedCulex
bbandedCulex

3Anopheles
amalariamosquito

BIndividualNames

ScientificName

Aedesnigromaculis
Ludlow

AedesdorsalisMeigen

Aedessquamiger
Coquillett

CulextarsalisCoquillett

Committeein
mosquitoes

CommonName

black whitefieldmosquito

field saltmarshmosquito

Califsaltmarshmosquito

commonencephalitis
mosquito

CulexstigmatosomaDyarbandedfoulwatermosquito
CulexerythrothoraxDyartulemosquito
Anophelesfreeborni westernmalariamosquito

Aitken

Anophelesfranciscanus falsemalariamosquito
McCracken
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SectionI1SubCommittees

Theentomologycommitteediscussedatsomelength
thenumerousandvariedproblemsofatechnicalnature
whichmightproperlybetakenupbysuchacommittee
anddecidedthatmostofthemcouldbeincludedinoneof
threecategoriesandmightbestbehandledbysubcom
mitteesuntilworkedintoshapeforconsiderationbythe
committeeofthewhole

Thethreecategoriesareasfollows

1InsecticidalTestingandFormulation
Toworkoutrecommendedspecificationsofinsecticidal

formulationsforvarieduseinmosquitocontrolandto
standardizeproceduresfortestingtheeffectivenessofthe
variousinsecticidesonmosquitoes

2MosquitoSurveyMethods
Toevaluatepresentmethodsofcollectingdetermining

andrecordingmosquitodensitiestodeterminetherelative
valueoflighttrapsrestingstationsbitingcollectionsetc
andtoevaluatecurrentprogressinplottingmosquito
sourcessectionsurveymapping

3PublicRelationsandEducation
Toreviewthetypeofentomologicalinformationwhich

itisdesirabletoputacrosstothegeneralpublicand
themeansbywhichsuchinformationcanbedisseminated
todeviseunitsofgeneralinformationwhichwouldbepf
valuetoanymosquitodistrictandmakesuchunitsavail
abletoalldistricts

Thecommitteewishestoemphasizethatanyandall
meetingsofthecommitteeofthewholeoroftheworking
subcommitteeswilbeopentoallpersonsinterestedin
mosquitocontrolThesemeetingswillbeannounced in

theMosquitoBuzzorbymailinthehopethatthose
locatednearthemeetingplaceandthoseparticularlyin
terestedinthesubjecttobediscussedwillmakeaneffort
tobepresentThosesubcommitteesareasfollowsSub
Committee1InsecticidalTestingandFormulationGor
donSmithofBakersfieldisChairmantheothermembers
EdWashburnNormanEhmannTedRaleyandDrLL
IsenhourastechnicaladvisorSubCommittee2 Mos

quitoSurveyMethodsTedAaronsisChairmanandother
membersJackWalkerHerbertHermsHarveyMagyand
BernardBrookmanSubCommittee3onPublicRelations
andEducation DickPetersischairmanothermembers
DonMurrayVernonWalkerWesleyDickinsonand
ChesterRobinsonIhopethattomorrowbeforethemeet
ingbreaksupanannouncementwillbemadeaboutthe
firstmeetingofeachofthesesubcommitteesInfactif
itisnottoolatewhenwebreakuptonightthoseonthat
listcangettogetherforjustaminutewemightbeable
tonamethedateofthefirstmeetingofeachofthose
subcommitteessothattherestofyouwhoareinterested
canarrangetobepresent

MrGeibThanksEdArethereanyquestions
IbelieveafterreadingtoyoutheStateoftheUnion

herethereareafewunansweredthingsthatwemaybe
abletocompleterightnow foronethingtheDistricts
InvestigationActaffectingmosquitoabatementdistricts
ThatwastakenupwiththeLegislatureinordertofind
outwhetherwecouldwriteoffthemosquitoabatementact
comingundertheprovisionsoftheDistrictsInvestigation
ActWasthataccomplishedornot

MrPetersThatwasextendedfortwoyearsInthe
OperationsManualwhenyoureceivethemonSaturday
wehopeyouwillfindanexcerptfromtheMosquito
AbatementDistrictChaptersoftheHealthandSafety
Codecontainingtheamendmentsincludingtheoneyou
referto

MrGeibTheExecutiveCommitteewasdisappointed
thatitwasntpossibletohavetheOperationsManualhere
tonightfordistributionIwonderifmanyofthemknow
verymuchaboutthecontentsofthatCouldyouelucidate
alittlebitonthatDickTelluswhatthemanualiswhat
itlookslike

MrPetersTheOperationsManualisaproductof
theCaliforniaMosquitoControlAssociationsonamedbe
causewewantittobesomethingthatwillgodownthrough
theagesofgrowthoftheAssociationItincludestheprog
ressoftheAssociationItisabluecanvasbinder athree

ringbinderwithyellowprintingontheoutsideforthose
ofyouwhocomefromuniversitiesotherthanCalifornia
itmaynotbesoappealingButneverthelessitisarather
attractivethingwethinkandwebelieveyouwillbeproud
tohaveittouseandtokeeponyourshelfYouwontbe
abletoleaveittherebutwillhavetotakeitdownoncea
monthorsotoenternewinsertsinitThepolicywillbe
totransmittheinsertsortechnicalandadministrativemem
orandathroughtheBureauofVectorControlItisbroken
downintofivecategoriesThefirstisAdministration
whichwillincludevariousinformationsuchashowto

conductaBoardofTrusteesmeetingapaperthatHarold



GraygaveatthelastConferenceandthoseinterestedin
gettingthemostoutoftheirBoardofTrusteesoughtto
readitbeforeapproachingtheBoardonafinancialrequest
NextistheproposedCharterandByLawswhichhave
beententativelyacceptedAnotherwillbetheexcerpt
fromtheHealthandSafetyCodepreviouslymentioned
InthenextcategoryyettohaveanentryisEngineering
whichwillbeoneassoonasyousubmittotheAssociation
whatyoufeeloughttobeincludedinthatinotherwords
themanualisyourpublicationandwhatappearsinityou
areresponsibleforYouwillprofitfromitsotheresan
otherplacetoexpressyourselfandtogetsomethingworth
whileinfrontoftheAssociationThethirdcategoryis
Entomologyanditwillincludeinformationconcerning
mosquitoesFourthisOperationsagroupingofdataon
thisfundamentalsubjectLastlyMiscellaneouswhichis
thecatchallforthosesubjectsoflessspecificnaturein
cludingbibliographiesoverlappingsubjectsetcThoseare
thefivepartsoftheOperationsManual

MrGeibThankyouDickImsurewewillallde
rivemuchgoodfromourmanuals

NowwearereadyforthereportoftheNominating
CommitteeChetyouareChairman

REPORTOFNOMINATINGCOMMITTEE

ByECROBINSON

MrRobinsonOurnominationsofRaleyforPresi
dentSperbeckforVicePresidentWashburnforSecretary
TreasurerwithHermsGeibandKimballtocompletethe
ExecutiveCommitteehavebeensubmittedtotheAssocia
tionHasthepresentSecretaryTreasurerreceivedany
othernominations

MrPetersNone

MrGeibIpresumeasecretballotisindicated
MrRussellItisonlynecassarytoindicatethatthe

selectionsofthenominatingCommitteebeacceptedand
theSecretaryinstructedtocasttheballot

MrGeibWouldyouliketomakeamotiontothat
effect

MrRussellIsomove

MrGeibAnysecondstoit

ProfHermsSecond
MrGeibYouhaveheardthemotiontoinstructthe

SecretarytocasttheballotforthesemenThemotionhas
beenmadeandsecondedAllthoseinfavorAnyopposed
Itiscarried

AsIretireIwouldliketosaythateventhoughithas
beenalotofworkIhaveenjoyeditconsiderablySoTed
Iherebyturnthechairovertoyouandaskyoutodose
themeetingandifyoucaretotosayafewwords

MrRaleyMyfirstactasPresidentoftheCalifornia
MosquitoControlAssociationwillbefirsttoinformArt
thathisworkisntoverandthentoentertainamotion
thatweadjourn

MrHendersonIsomove

MrRobinsonIsecondthemotion

MrRaleyMeetingisadjourned

39

FRIDAYMORNINGEBRUARY131948

MrRaleyFirstwearetohaveareportfromthe
AmericanMosquitoControlAssociationbyRobertVan
notefromthePassaicValleyMosquitoControlConference
MorrisPlainsNewJersey

REPORTFROMAMERICANMOSQUITOCONTROL
ASSOCIATION

ByRLVANNOTE
IhaveareportfromtheSecretaryTreasurerofthe

AmericanMosquitoControlAssociationandIshallskip
throughitasitisratherlengthyTheAmericanMosquito
ControlAssociationhashaditsinceptionbecauseofin
terestrelatingtoconservationIpresumeyouhadthe
sameargumentshereaswehadintheEastandatthat
timeitseemedwisethatthoseinterestedinmosquitocon
trolbindthemselvestogetherinanAssociationlargerthan
thosedefinedbyStateboundariesforthepurposeofpro
tectingtheinterestsofmosquitocontrolWeorganized
anEasternAssociationofMosquitoControlWorkersand
thefunctionofthatAssociationwastoholdannualmeet

ingsfieldtripsandgenerallyrepresentmosquitocontrol
sofarasfederalprojectsandoperationswereconcerned
Itwasverysoonapparentthatanorganizationwithso
smallascopecouldnotadequatelyservetheproblemand
theAmericanMosquitoControlAssociationwastheout
growthofthisEasternAssociationIthinkattheoutset
itwouldhavebeenstrongertodayifwehadrecognized
thatfactandestablishedtheAmericanAssociationatthe
outsetOurAssociationtodayhasoneprimefunctionand
thatistopublishMosquitoNewswhichisameansof
spreadingmosquitocontrolinformationtoallmembers
throughoutthecountryandnowthroughouttheworld
andweareparticularlyhappytoseeMrHaroldGrayas
ourfirstVicePresidentandsincerelyhopethatatour
annualmeetinginFloridaattheendofMarchhewillbe
advancedtoPresidentIthinkthatthatwillgivetheCali
forniaandWestCoastworkersarealopportunitytotake
holdofthisAssociationandmolditmoreonanational
patternandtogiveitnewlife

WehadameetinglastfallinAshevilleforthepurpose
ofpreparingabrochureontheuseofaircraftfordispers
ingDDTformosquitocontrol Thatconferencewas

ratheruniqueinsofaraswehadmosquitocontrolexperts
fromalloverthecountrymeetingatthatoneplaceandto
discussthatoneparticularproblemWehadsomefifty
membersinattendanceanditwasamazingtoseehow
thosefellowsgottogetherbrokedownincommitteesand
whippedthatbrochuretogetherThemanuscriptalong
withsomefiftyillustrationsshowingeverytypeofaircraft
thepipingdetailsthesprayrigdetailsblueprintsand
drawingsisnowinthehandsoftheprinterandwehope
tohavethatbrochureavailablefordistributiontoour
membershipbytheendofMarchOurprogramforthe
meetingtobeheldatFtPierceFloridathisspringhas
anothersubjectasitsobjectiveThatsubjectistheuse
ofgroundequipmentforthedispersionofinsecticidesfor
mosquitocontrolIttakesinalargerfieldacidwillprob
ablyfindawiderinterestamongitsreadersThereagain
weproposetofollowthesamepatternWehavehow

SeeendofRLVannotespresentation



everselectedcertainchapterchairmenandprovidedthem
withassociatesandpriortothemeetingtheywillhavetheir
chaptersoutlinedsowhenwedomeetatFt Piercewe

willbeabletobreakdownintocommitteesandtoagain
whipthisbrochureintoshapeandgetitintothehands of

thosewhoneedthatinformationjustassoonaspossible
OurAssociationhasbeengrowingandtheoutlookisfor
itscontinuingtobetterserveAmericanMosquitoControl
workers
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AREPORTFROMTHEAMERICANMOSQUITO
CONTROLASSOCIATION

ByTHOMASDMULHERN
SecretaryTreasurerAMCA

OnbehalfoftheAMCAmayIextendgreetingsto
theCaliforniaMosquitoControlAssociationontheoccasion
ofthisSixteenthAnnualConference

Inthesixteenyearssinceitwasfoundedyouhave
madegreatprogressinyourassociationandyourreports
arelookedforwardtobymosquitoworkersalloverthe
countrySotoowiththemosquitocontrolwork inCali

forniaAccordingtoyourreportsitsexpansionhasbeen
phenomenal

TheAmericanMosquitoControlAssociationishappy
tonumberamongitsmembersmanyofyouHaroldF
GrayisnowfirstvicepresidentandChesterRobinson
ArthurGeibandothersarecontributinggreatlytothe
progressofthenationalbodybycommitteeactivity etc

ItappearsasthoughtheAmericanAssociationalthough
ittoohasmadegreatstridesinthepastseveralyears
throughthehelpoftheStateandregionalorganizationsand
individualmosquitoworkersisnowonlybeginningto
Attainthepositioninwhichitcanbeofreallysubstantial
servicetothecauseofmosquitocontrol

PresentlytheAmericanAssociationisengagedinthe
publicationofabrochureonTheUseofAircraftin Mos

quitoControlProbablynootherorganizationwould
havebeeninapositiontoreceivesogenerousacontribu
tionofinformationfromsomanysourcesnationwideas
waspresentedattheAirsprayConferenceheldinOctober
atAshevilleNCandthisisthedataonwhichtheair
spraypublicationisbasedButalloftheoutstandingau
thoritieswhotookpartcouldfeelandrightlysothatthey
wereservingtheirownassociationandthroughitthe
nationsmosquitocontrolThecostsofprintingthebook
willbelargebutyourorganizationandtheothershave
alreadybeguntogivegreathelpintheprepublicationsale
ofthebookwhichwillprobablylargelyfinancetheprint
ingThebookwillbeoutaboutmidMarch

Nowthe1948AnnualMeetingoftheAmericanAsso
ciationisscheduledwithaprogramthatwillprovidethe
informationforacompanionbookletonthesubjectof
GroundSprayingandEquipmentforMosquitoControl
Thereisfarmoreinformationonthisbroadsubjectand
thesubcommitteeswillthushaveagreaterresponsibility
incompilingtheinformationfortheymustgiveadequate
considerationtoallofthematerialtheycansecureinbuild
ingthevariouschaptersofthefinalreportifitistobeof
greatestvaluethroughoutthecountryThesecommittees
willneedyourgeneroussupportinsupplyingdataeither
tobepublishedandinmarketingtheprintedvolumes
throughyourdelegateswhowillbeattheAnnualMeeting

inFloridaorbybringingormailingyourcontributions
directlytothemeetingforpresentationatthevarious
subsectionsoftheconferenceSubsequentlyyourhelp
willagainbeneededinsellingadvertisinginthebooklet

MosquitoNewshashadarticlesconcerningworkin
CaliforniabutweareawarefromtheaccountsinMos
quitoBuzzandyourreportsthatyouareengaginginmany
activitiesthatwouldbeofimmenseinteresttothereaders
ofMosquitoNewselsewhereinthecountryYoumay
besurethattheeditorofMosquitoNewswouldbehappy
tohaveartidesdescribingtheuniquethingsyouaredoing
theequipmentyouareusinganddevelopingandthere
sultsyouaresecuringAnddontforgetthepersonalnotes
fortheAMCAisnotonlyinterestedinwhatyouaredoing
butalsoinwhoisdoingitandwhat

Otherworthyprojectswhichhavebeensuggestedfor
accomplishmentbytheAmericanAssociationarethecom
pilationofaWhosWhoofmosquitoworkersthees
tablishmentofaresearchprogramincooperationwithin
dustryandmembersandthecompilationofadequatedi
rectoriesofmaterialsandsuppliesAlloftheseprojects
aredesirableandtheymayperhapsbemadeselfsupport
ingbuttheyallinvolvecapitalexpendituresprincipally
forprintingwhichisnowatanalltimehighlevelofcost
sothatsomeofthesephasesofAssociationactivitymust
bedeferreduntilthereservesoftheAssociationmayjus
tifyitsengagingintheseambitiousundertakings

TheexpansionoftheAssociationandtheimprove
mentofMosquitoNewshasofcoursenotbeenaccom
plishedwithoutadegreeoftheusualgrowingpains
probablythegreatestofwhichhashaditssourceinthe
greatdistancesinvolvedandthevirtualimpossibilityof
securingadequaterepresentationatmeetingswherever
theymaybeheldAssecretaryofthisassociationsinceits
foundingithasbeenmyprivilegetoseethatthisproblem
ofduerepresentationhasbeenuppermostinthemindsof
thevariousofficialfamilieswhichhavebeenelectedto
carryonthebusinessoftheassociationIcanassureyou
thatalthoughthepersonalrepresentationfromCalifornia
hasbeennecessarilysmallatmeetingstheweightof
opinionoftheCaliforniagroupasexpressedbylettersand
otherwisehasinfluencedtonosmalldegreetheactionsof
theExecutiveCommitteewithreferencetoAssociation

affairsEvennowaspecialcommitteeonwhichoneof
yourmemberssitsiswrestlingmightilywiththeproblem
andattemptingtodeviseanewconstitutionorcharter
whichwillprovidetheidealoftruedemocraticrepresenta
tionmutualsupportandadvancementofthevariousre
gionalandthenationalassociationswhilestillprovide
machinerywhichwillallowtheregularbusinessofthe
Associationtobeconductedwithdispatchinabusiness
likemanner

Foritscontinuedprogressinservicetomosquitowork
ersandmosquitocontroltheAmericanMosquitoControl
Associationneedsandwelcomestheideasofmosquito
workerseverywheretheiropinionsastotheactivitiesthat
areundertakenandthesamecontinuedunselfishsupport
andparticipationwhichyourpeopleandyourAssociation
aswellastheothersinthecountryhavegivenitinthepast

InclosingmayIinviteeachandeveryonetoattend
andtoparticipateinthecomingAnnualMeetingwhich
willbeheldjointlywiththeFloridaAssociationatthe
NewFortPierceHotelFortPierceFloridaonMarch28
2930and31



MrRaleyThenextpaperforthemorningistobe
byPerryRuthwhoisPresidentoftheVirginiaMosquito
ControlAssociationMrRuthisnotabletoattendand
EdWashburnManageroftheTurlockMosquitoAbate
mentDistrictwillgivethatpaperforMrRuth

MrWashburnMrChairmanandgentlemen I

wouldliketospeakawordforMrRuthThepaperis
cowrittenbyPerryWRuthPresidentoftheVirginia
MosquitoControlAssociationandREDorerSecretary
ofthatAssociationIamsorrythesetwomenarenotable
toattendhereIhadthegoodfortuneofmeetingboth
ofthemlastspringinNewJerseyandIknowwewould
havebenefitedbytheirattendancehere

MOSQUITOCONTROLINVIRGINIA

PERRYWRUTHPresidentandREDORERSecretary
VirginiaMosquitoControlAssociation

MosquitoesareverycloselyassociatedwithearlyVir
giniahistoryIthasbeenstatedthatthefirstEnglishsettle
mentinAmericaatJamestownin1608wasdoomedtofail
urebecauseofmalariaThroughtheyearsuntilthemore
recenttimesmalariahastakenitstollintheOldDomin
ionAslateas1923therewere3611casesandfortyfive
deathsfromthisdiseasereportedandprobablytherewere
manymorewhichdidnotgetintothehealthrecordIn
1855onethirdofthepopulationofNorfolkdiedinanepi
demicofyellowfeverHoweverallhasnotbeenbadfor
theOldMotherStatecontributedtotheknowledgeofthe
mosquitoesbygivingtheworldsuchillustrioussonsasDr
WalterReedandDrHRCarterNowwithorganized
mosquitocontrolthedangerofareturnofyellowfever
ormalariahaspracticallybeeneliminated

Beforethefirstworldwarsomeworkwasdoneon
malariacontrolinVirginiabutitmostlyconsistedof
makingsurveysDuringthefirstworldwarasawar
measureagreatdealofmosquitocontrolworkwasdone
inandabouttheArmyandNavycantonmentsTheHamp
tonRoadsareareceivedmostofthisworkTheresults
wereverygoodandthosewhohavebeenresidentslong
enoughwilltellofthegreatreliefexperiencedduring
thatperiod

Unfortunatelyafterthearmisticethemosquitowork
stoppedInafewyearsconditionswereasbadasthey
hadbeenbeforeDuringtheinterimbetweenthefirstwar
andtheNewDealReliefprogramonlyalimitedamount
ofmosquitoworkwasaccomplishedinVirginiaandthis
wasconcernedalmostentirelywithsubduingmalaria

WiththeadventoftheCivilWorksAdministrationin
1933aneweraformosquitocontrolinVirginiawas
startedTheUSPublicHealthServicewiththeVirginia
StateHealthDepartmentsponsoredprojectsformalaria
controlandsaltmarshmosquitocontrolLatertheUS
PublicHealthServicedeclinedtosponsorpestmosquito
projectsbuttheStateHealthDepartmentcontinuedits
interestWithinafewweeksmorethan3000menwere
atworkHoweveralmostassoonastheCWAstarted
itwasoverThenfollowedtheERAThisprogram
providedworkformeninneedofreliefbasedontheir
needsForexampleifamanhadtenchildrenhemight
getfivedaysaweekwhileamanwithonechildmightget
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onlyoneItwasverydifficulttooperatemosquitoconttpl
underthissystemanddoefficientworkbecauseitcalled
forreorganizationeachday

FollowingcametheWPAwhichwasaworkpro
gramandanimprovementoveritspredecessorStill
Federalruleswhichsometimesappearedtobeunreasonable
whenappliedtolocalconditionswereneverthelessenforced

ItcanbesaidthatinVirginiagreatprogresswasmade
underthereliefagenciesandtheydidservetodemonstrate
thegoodthatcouldbeaccomplishedHowevertoooften
whereworkwasdoneitdependeduponthepeopleinneed
ofreliefandnotonwheremosquitocontrolwasmost
needed

Withthegatheringwarcloudsin1940theEastern
sectionofVirginiabecamethecenterofArmyandNavy
activitiesandwarindustriesTheUSPublicHealth
ServicecreatedtheMalariaControlinWarAreasMC
WAprogramwhichcontinuedthroughoutthewar
yearsUnderthisprogramworkwascarriedonwithina
onemileradiusaroundfortyeightwarestablishmentsin
VirginiaTheworkwasdesignedtocontrolAquadri
maculatusbutinsodoingmanyotherspecieswerealso
controlledThiswasagiganticeffortandtheresultswere
excellentLocaltransmissionofmalariawasalmostcom

pletelyeliminatedOfcoursewiththeendofthewar
cametheendoftheMCWA

NowFederalparticipationisonlyinvolvedaroundthe
permanentmilitaryestablishmentsThuswehavebrought
youthroughtwoworldwarstothepresentasfarasFed
eralaidisconcerned

Ithasalwaysbeenfeltthatmosquitocontrolisalocal
problemThepeoplewhoreceivethebenefitsshouldpay
thebillWiththisprinciplealwaysinmindtheFederal
fundsavailablehavebeenusedtostimulatelocalappro
priations

Underthereliefprogramslocalcontributionswereal
wayspromotedNorfolkCitywasthefirstcommunityto
realizethebenefitsderivedfrommosquitocontrolThey
graduallytookovermoreandmoreoftheactivityuntil
by1938theywerecarryingtheentirecostwithanannual
appropriationofapproximately5000000ThusNor
folkCityhasservedasamodelforothercommunitiesin
thestate

In1940alawprovidingforthecreationofmosquito
controldistrictswaspassedbytheStateLegislatureUn
derthisactthecommunitiesinSoutheasternVirginiawere
allowedtoestablishthemselvesasmosquitodistrictsand
levyataxTheStateHealthCommissionerwhoisex
officiochairmanofeachCommissionisempoweredto
contribute25 ofthefundscollectedlocallynottoexceed
500000

In1940VirginiaBeachandvicinitycreatedamosquito
controldistrictNodoubtmorewouldhavebeencoated
atthattimebutforthecomingwarThegoodworkdone
bytheMalariaControlinWarAreasprogramwascon
tinuallykeptbeforethelocalpeopleandwiththemo
mentumthusgainedaneffortwasmadeafterthewarto
getmosquitodistrictsestablishedTheVirginiaauthorities
weredeterminedthatworkwouldnotstopattheendof
WorldWarIIashadhappenedafterWorldWar1

Sincetheendofthewarsixmoremosquitocontrol
districtshavebeencreatedwhichprettymuchcoverthe
morepopulatedareasofSoutheasternVirginiaApprox
imately17500000oflocalfundsarebeingspentannu



allyNodoubtthecomingyearswillseemoremosquito
controldistrictscreatedinVirginia

InFebruary1947theVirginiaMosquitoControlAs
sociationwasorganizedItspurposeistopromotemos
quitocontrolinVirginiawhereversameisfeasibleto
maintainpublicinterestinareaswheremosquitoesarenow
beingcontrolledtokeepupwithlatestdevelopmentsin
controlmethodstodisseminateinformationconcerning
mosquitoestothemembershipandthegeneralpublic
throughpublicationsandmeetingsandtouniteandco
ordinatecommoninterestsandefforts

Membershipisopentoanyoneinterestedinmosquitoes
andtheircontrolTherearenow151membersAperiod
icalcalledtheSkeeterispublishedeachmonth

TheAssociationhelditsfirstannualmeetinginthe
MonticelloHotelatNorfolkVirginiaJanuary161948
whichwasattendedbyover150membersandguestsThe
programincludedsuchdistinguishedspeakersasVirginias
LieutenantGovernorLewisPrestonCollinsRearAdmiral
JCAdamsMedicalOfficerFifthNavalDistrictGeo
LHuttonEntomologistTacticalAirCommandUS
ArmyJEBorchesUSPublicHealthServiceDrLJ
RoperVirginiaStateHealthCommissionerMrsJesseA
WhitePresidentoftheFederationofGardenClubsRobert
LVannoteandHarryHStagePastPresidentsofThe
AmericanMosquitoControlAssociationWSHarney
ManagerNorfolkAssociationofCommerceandHonor
ableMayorsRichardDCookeofNorfolkandVD
McManusofWilliamsburgThemorningsessionwas
devotedtomattersofgeneralinterestwhiletheafternoon
sessiondealtwithnewmethodsandtechnicalphasesof
mosquitocontrolwork

Theinterestmanifestedatthemeetingindicatesaswell
asanythingcouldtheextentofthedevelopmentoforgan
izedandpositivemosquitocontrolinVirginia

MrRaleyDoesanyonehaveanyquestionsonVir
giniathattheywouldliketorefertoMrVannote
Virginiasemstobewelltakencareof

QuestionIwouldliketoaskwheretheVirginia
headquartersare

MrVannoteTheofficeisinwiththeVirginiaDepart
mentofHeathatNorfolkThereisoneprobleminVir
giniathatisalisletroublesomeandmightbeofinterest
hereThereisaIargenationalparkareanearVirginia
BeachthatbreedslargenumbersofMansoniaTheVirginia
authoritieshavenotbeenabletotrespassonthatnational
propertyNeitherwilltheDepartmentoftheInterior
exerciseanycontrolsothesectionofVirginiaBeachisa
placewheretheyareseverelyannoyedwithflightsfrom
thenationalparkareaThatmightbeimprovedandit
mightbethatsomeactionshouldbetakentoovercome
suchasituation

MrGrayYoumightaskMrKniplingastowhat
canbedone

MrRaleyBobImightaskwherewouldwegetthe
propercontactsothatwemightgetontheVirginiamail
inglistIamsureagreatmanyofyouwillbeinterested
ingettingonthatmailinglistsothatyouwillbeinformed
onVirginiasactivitiesDickwillyouseethateachone
getsthataddress

MrPetersMrDorerhasalreadyputtheAssociation
onhismailinglistIreceiveitmonthlyandoccasionally
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IevenquotefromitintheMosquitoBuzz
MrRaleyAtthistimeIwouldliketopassona

messagefromArveDahlMrDahlActingChiefofthe
BureauofVectorControlisillHewasntabletobehere
andfeelsverybadbothfigurativelyandliterallyHehad
lookedforwardtothismeetingforseveralmonthsbuthe
gotcaughtupwiththeflubug wedontknowwhether

itisvirusXorvirusAbuthedoessendhisregrets
WehaveapileofformsherewhichIamsureagood

manyofyouwillbeinterestedinThiswaspreparedbya
committeeofentomologistsoftheAssociationofwhich
MrEdgarASmithisChairman

MrSmithCopiesareavailableforanyonewhois
interestedandwantsthedailyoperationalreportformthat
hasbeenrecommendedbytheAssociationandalsothe
listofthecommonnamesformosquitoesaspreparedby
theEntomologyCommitteeTheywillbehereonthedesk
andifanyonewishesthemjusthelpyourselves

MrRaleyIwillexcusemyselfifImayandturnthe
meetingovertoDickPeters

MrPetersWhenMrVannotewascontactedIam
surehedidntreckonwithallthepunishmenthewas
goingtobesubmittedtoHeisaresidentofNewJersey
andIamsurehewilltalklongandloudaboutNewJersey
buttodayhefindshimselfinpossessionnotonlyof apaper

thathepreparedhimselfbutalsowithapaperthatwas
preparedbytheSecretaryoftheNewJerseyAssociation
MrMulhernwhoisalsotheSecretaryoftheAmerican
MosquitoControlAssociationNowastohowhehas
workedoutthislittlematterwhetherheisgoingtocom
binethemorwhetherheisgoingtoleanuponTom
MulhernheavilyisBobVannotesproblem

MOSQUITOCONTROLINNEWJERSEY
BYROBERTLVANNOTE

SecretaryPassaicValleyMosquitoControlConference
MorrisPlainsNJ

ANDBAILEYBPEPPER

HeadDeptofEntomologyNJAgriculturalExperiment
StationNewBrunswickNJ

MosquitoControlinNewJerseydatesbackto1901
whenSpencerMillerandagroupofresidentsinSouth
Orangeundertookaprogramforthecontrolofthehouse
mosquitoCulexpipiensInformaionsupportingthispro
gramwassecuredfromDrJohnBSmiththenHeadof
theDepartmentofEntomologyoftheNJAgricultural
ExperimentStationandDrLOHowardoftheUS
DepartmentofAgriculture

From1901to1905DrSmithreceivedspecialappro
priationsfromtheStateLegislaturetoexamineandstudy
themosquitobiologyinNewJerseyandtoestablishmeth
odsofopensaltmarshmosquitocontrolFromthisresearch
thebasisofpestmosquitocontrolwasestablished

From1902to1912anumberofmunicipalmosquito
controlprogramswereinitiatedunderthesupervisionof
thelocalBoardsofHealthinsomecasestakingadvantage
ofstatefundsappropriatedforsaltmarshirrigationunder
thecontroloftheNJAgriculturalExperimentStation

Duringthisperioditwasapparentthatlocalcontrol



wasnottheanswertothepestmosquitoproblemasflight
speciesoftenoffsetcompletelytheeffectivenessofthelocal
workTomeetthissituationvariousLeaguesandAssocia
tionswereformedtostimulateregionalcooperationThe
outgrowthofthisactivitywasthepreparationandpassage
oftheLegislativeActin1912establishingCountyMosqui
toExterminationCommissionsunderthebudgetcontrolof
theDirectoroftheNJAgriculturalExperimentStation

Since1912MosquitoControlinNewJerseyhasex
pandedandfullydemonstrateditsvaluetothehealthand
welfareofourresidentsandtotheeconomicimprovement
ofourStateThebasisofthissucceshasbeenthewiseand
capableleadershipoftheAgriculturalExperimentStation
coupledwiththenonsalariedCommissionersappointed
withoutpoliticalconsiderationTodaynineteenofour
twentyonecountiesenjoythebenefitsofmosquitocontrol
atcostsbelowthequartermillperdollarvaluationprovided
bytheAct

Anotherimportantfactorinthesuccessoftheunder
takinghasbeenthewiseselectionofcountysuperintendents
onthebasisofdemonstratedabilitytoserveallthetech
nicalfunctionssuchasentomologyengineeringadmin
istrationandpublicrelationscoupledwithlongtrainingin
fieldpracticeTheAssociatedExecutivesconsistingof
allthecountysuperintendentsmeetsmonthlyandforms
astrongbasisforintercountycooperation

NewJerseyisasmallseashorestateof8224square
mileshavingdiversephysicalcharacteristicsincludingsalt
marshescoastalplainsrollingfarmandresidentialareas
lowmountainrangesandflatvalleysIthasanannual
averagerainfallof4558inchesThenortheasternsection
ischaracterizedbyextensiveindustrialandmanufacturing
centerswithaheavyconcentrationofpopulationthenorth
westernpartconsistsoflowmountainrangesspottedwith
lakesandsmallindustrialareasanditsprincipalincomeis
derivedfromdairyfarmingminingandresorttradethe
coastalstripistypicaloftheAtlanticcoasthavingex
tensivebeacheswithwidebaysseparatingthemfromthe
mainlandandherefishingandtheresorttradesupplythe
mainincomecentralandsouthJerseyisacoastalplain
withagricultureandpoultryraisingthechiefindustries
andthewesternstripalongtheDelawareRiverisindustrial
TheactivemosquitoseasonextendsfromMaytoOctober
withallgeneralspeciesbeingfoundwiththeexceptionof
theAedesaegypti

Ourmethodsofcontrolontheopensaltmarshesin
volvetheuseofparallelsystemsofteninchditchesap
proximatelytwentyinchesdeepthatpermittheirrigation
ofthemarsheswiththetidesandprovideavenuesforthe
smallfishtoreachallextremesofwetareasOfatotalof

296000acresofsaltmarsh70percentisnowunderthis
typeofcontrol

TheformersaltmarshesinnortheastJerseyarenow
dikedtoscreenoutthepollutionControlofthewater
tableismaintainedbytidegatesandpumpswiththeresult
thatlargetractsarenowfreshThisnecessitatesfresh
watermethodsofcontrol

Freshwatercontrolisbasedoninspectiondrainageand
sprayingThetwoproblemsarelocalandflightmosquito
controlLocalworkinandaroundthecentersofpopula
tionispositiveinsofaraseveryknownbreedingplaceis
locatedandplacedunderarigidcontrolNoknownbreed
ingispermittedtoemergeStreetcatchbasinsandyard
breedingisalsotiedtofixedschedulesTheresultisthat
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littleemergencecantakeplaceundernormalconditions
Mosquitoflightsfromextensivefloodorsaltmarsh

areassometimesoffsettheeffectivenessofthelocalwork

Thiscannotbeavoidedasmosquitocontrolmustbede
signedlikeanyotherpublicprojecthavingareasonablecost
determiningtheextentofitsscopeWherepracticallarge
scaledrainageorfloodcontrolprojectsareundertakenasa
controloftheflightmosquitoesandtestsareunderwayto
determinetheeffectivenessofairplaneapplicationsof
larvicideswherebroodemergencesmightcauselocalhard
shipPriorto1934nopracticalmethodexistedtocontrol
flightsofmosquitoeswhenunusualweatherconditionsover
taxedourcontrolsThedevelopmentoftheNJMosquito
orPyrethrumLarvicideatthattimegavegoodcontrolin
stadiumsyardsorsmallareashoweveritseffectswereof
shortdurationThepostwardevelopmentssuchasthe
ToddandBeskillFogGeneratorstheHessionMicrosolthe
BuffaloTurbineandtheBeanDustMistBlowersand
similarequipmenthaveprovideduswithnewtoolsinour
mosquitocontrolkitfortheremovalofadultmosquitoes
fromcommunityareasTheairplanehasbeenfoundtobe
essentialtocutoffbroodmigrationsintheruralareas
howeveritsuseinNewJerseyislimitedduetoStateand
Federalregulations

FromthisitappearsthatthemosquitoesinNewJersey
areunderreasonablecontrolasisevidentfrompopular
publicsupportformanyyearsTheproblemofadultcon
trolwhenrainfalloradversetidesovertaxoursystemsis
solvedintheoryhowevermuchadditionalworkmustbe
completedtoadjustexistingequipmentandinsecticide
formulationstomakesuchmethodspracticalandsafe

MrRaleySinceIhavebeenattendingtheconferences
hereIhavebeenmadetorealizethattherearenotonly
malesinthisworldThereisanothersidethatisquite
ableandquitewillingtoenterintoactivitiesofalltypes
anditismypleasuretointroduceDorothyMcCulloughLee
CommissionerofPublicUtilitiesPortlandOregonandshe
willreportfromPortlandandelsewhereinOregon

MrsLeeMrRaleyandgentlemenperhapsitis
aproposthatyoushouldhaveoneladyatleastonyour
programconsideringthatwearediscussingmosquitocon
trolbecauseifIrememberasfarasthemosquitoesare
concernedthefemaleofthespeciesisthedeadliestI
dislikepapersIusuallyliketojustgetupandtalkOf
courseIknowthatsdangerousYouknowifyougeta
womanstartedtalkingsometimestheydontknowwhen
toquitbutMrPetersscaredmetodeathHesaidYouve
gottohaveapaperandleaveitwithussosinceIalways
mindMrPetersIdohaveapaperTheresathingortwo
howeverIdliketotellyoujustadlibbecausethisis
probablyanewaudiencefromtheformermeetingsofthe
CaliforniaMosquitoControlAssociationBythewaythis
ismythirdmeetingandIknowofnomeetingsandno
groupassociationsasbeneficialtomeintheproblemsthat
wereinmylapasthemeetingsoftheCaliforniaMosquito
ControlAssociationYouprobablyarewonderingwhythe
CommissionerofPublicUtilitiesofPortlandhasanything
todowithmosquitoesandthatisaverygoodquestion
IamnotanexpertatallonmosquitoesandIamalways
deeplyimpressedandawedbythisassemblyoftrueex
pertsinthisfieldIfeelverysmallindeedbutIdofeel
thatourstoryinPortlandisinterestingtoyouIapproach
itasalaymanIgiveittoyouasalaymanButhowdid
IhappentogetintomosquitocontrolHowdobugsget



mixedupinmybusinessWellwehaveacommission
formofgovernmentinPortland amayorandfourcom
missionersandeachcommissionerhasaprincipalassign
mentIhappentobetheCommissionerofPublicUtilities
andinthatfieldIwontsayIamanexpertbutatleastI
thinkIhavemyfeetpartiallyonthegroundbecauseIhad
theprivilegeofgraduatingfromBoaltHallhereatthe
UniversityofCaliforniamanyyearsago Iwonttellyou
howmany soIamalawyerandIhavesomeexperience
intheutilityfieldBUT wehaveafewmiscellaneous

bureausinourdepartmentEverycommissionerdoesand
IhappenedtogetInsectControlin1945andthatinvolves
amongotherthingsmosquitoesBecauseofthesituations
thatprevailedatthattimeIfoundthatIwouldpersonally
havetofindoutsomethingaboutmosquitoessothatishow
Igotintothebugbusiness

Onewordaboutthehistoryofmosquitocontrolin
OregonIwasmostinterestedinthehistoryofitinVir
giniaIwonttakemuchtimetotellyouaboutitbecause
theagendathismorningdoesntpermitbutIdowantto
saythisYouprobablyrealizethatPortlandissituatedat
theconfluenceoftheWillametteandtheColumbiaRivers
andthereisquiteariseinthoseriversandtherehas
alwaysbeenamosquitocontrolproblemIpresumeinthat
vicinityThehistoryofearlyOregontellsustheyhad
malariainthatpartofthecountryandIpresumeitmust
havebeenfrommosquitoesDuringthedepressioninthe
thirtiestheWPAandtheotherFederalagencieswhich
mayusestrangenumeralsandaphabetsoccasionallybutyou
knowwhatImeantheseriesofFederalworkprojects
cameinthereanddidafinemosquitocontrolprogramnot
onlyforPortlandandMultnomahCountybutalsoforthe
Washingtoncountiesacrosstheriverjustastheydidfor
usandforourneighboringOregoncountiesonthese
greatriversTheymusthavespentoveramilliondollars
inthatregionanditpaidoutinresultsandwehadpretty
goodcontroluntilabout1938or1939beforeIwasCom
missionerandIwasntpayinganyattentiontomosquitoes
Thenitwentbacktolocalgovernmentandlocalgovern
mentbecauseofthecostinvolvedjustdidntbotherwith
itatalloneithersideoftheriver ontheWashington
sideortheOregonsideInPortlandthecityandcounty
togetherappropriatedtenthousanddollarswithamental
note pleasedontuseallthetenthousandbecausewe
reallyneeditforotherpurposesAndthatwasaboutthe
natureoftheprogramThebrushallgrewbackthatthe
Federalgovernmenthadclearedatsuchexpensetheper
sonnelsofarasknowledgeonthepartofthemencarrying
itoutwasnolongertheretheyhadthebenefitofthe
Federalmeninthosedaysbuttheywerealmostinvitedto
stayhomebythelocalauthoritieswhodidntwantexperts
butjustdidntdoverymuchaboutmosquitocontrolWell
in1945theyfoundtheyreallyhadasituationontheir
handsanditbecameverybadThiswasjustatthetimethe
BureauwasshiftedtomeIdontknowjusthowthat
happenedbutthatswhereIcameinandthatswhenI
begantolearnaboutmosquitoesIhaveourmosquito
controlexpertsheretodayforthefirsttimeArthurWoody
ourSupervisorandVirgilMcKayourFieldDirectorare
hereTheyaremodestsoulsandtheyaresittingupherein
thesecheaperseatssomewhereThethoughtoccurstome
thatsomeofyoumightbeinterestedinourtechnicalfield
problemsandthesearethemenwhohavehadchargeofit
andnotmyselfImthegirlthatrunsinterferencetotry
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togetthemthestufftheyvegottohavetodothejob
WhereareyouArtandVirgilWillyoustandupThere
theyareIfyouwanttoasksomequestionsgoahead
HoweverIdidnothavethemwithmein45Youjust
givemecreditforhavingthegoodjudgmenttopickout
goodmentodoajob

NowdowntothispaperwhichIsayMrPetersscared
meintowritingWellgetdowntothatbecauseIwant
toobeytherulesSoherewego

REPORTFROMPORTLANDANDELSEWHERE
INOREGON

BYDOROTHYMCCULLOUGHLEE

CityCommissionerPortlandOregon

Itsalwaysapleasuretomakeareportwhenyoucan
reportprogressAndthatiswhatwecandointhefield
ofmosquitocontrolintheCityofPortlandandCountyof
MultnomahwherePortlandissituatedintheStateof
OregonLastsummerourcitizenswereabletoenjoytheir
gardensandporcheswithouthavingtoenduretheon
slaughtofmosquitoesInourruralareasdairyherdswere
nolongerpesteredbythesenoxiousinsectsandfieldwork
erscouldcarryontheirworkincomfortThesefavorable
conditionsenjoyedbecauseofrelativefreedomfrommos
quitoeshadnotbeenmaintainedinourdistricthowever
priortolastseasonIamconfidentthatthechangewas
broughtaboutbyrevolutionizingourcontrolmethodsand
thesincerityandinterestofthemeninchargeofthefield
activities

Portlandissituatedalmostattheconfluenceofthe
WillametteandtheColumbiaRiversThemosquitobreed
ingareasinandaroundPortlandarethicklywoodedand
brushylowlandsWhenthespringfreshetscomefre
quently35000acresoftheselowlandsarefloodedThese
riversoccasionallyrise14feetabovetheirnormallevels
NotonlyistheareainourCountyfloodedatsuchperiods
butsimilarlowlandsoftheOregonCountynorthwestofus
andofthreeWashingtonCountiestothenorthandacross
theColumbiaRiverarelikewisefloodedMosquitoesbred
intheseneighboringCountiesareblowninonusbypre
vailingwindsOursalvationapparentlyliesincontrolling
themosquitowhileitisstillinthelarvastageDuring
floodperiodswehaveanimmenseamountofterritoryto
coverinaveryshortperiodoftimeAfterthelowlandsare
oncefloodedbytherisingriversthemosquitoeggscan
hatchandbeonthewinginfromfivetotendaysdepend
ingonthetemperatureTocontrolthousandsofacresof
breedinggroundinsuchashortperiodwasourproblem
Inpreviousseasonsweresortedtobrushcuttinginthe
winterseasonandsprayingafilmofdieseloilordieseloil
andDDTfromgroundequipmentduringthehatching
seasonWecarriedontheprogramwiththreepower
pumpsmountedontrucksandalsobymenwithknapsack
pumpsinareaswheremotorizedequipmentwouldnotbe
takenButtherewerelotsofbreedinggroundswhichwe
couldnotreachbyeithermethodManymosquitoesgot
awayfromusThentoowecouldntrecruitanarmyof
menfastenoughtocoverthenecessaryterritoryevenifthe
budgetwouldhavepermittedsuchapayrollwhichin
cidentallyitdidnotAndalthoughthesemethodsafforded
ussomedegreeofcontrolwithinourownCountyour



neighboringCountieshadnocontrolprogramswhatsoever
withtheresultthattheirmosquitoeswerecarriedourway
byprevailingwindsandsoonbecameours

Conditionsbecamesounbearablethatsomeimproved
controlprogramwasimperativeDuringJuneof1946
whenthemosquitoeswereattheirworstthroughthe
cooperationoftheUSArmyAirForceaB25Bomber
wasplacedattheCitysdisposalThisplanestationedat
Portlandwasfittedwithsprayequipmentthebombbay
tankwasusedasaninsecticidetankandgravityfedspray
boomswereplacedbelowthebaydoorsThisplanere
leasedaDDTsprayovernotonlyourCountybutalso
overthesurroundingonesTheresultsobtainedfromthis
operationweresosatisfactorythatwedecidedtouseair
planecontrolmethodsduringthe1947season

WehavefoundouranswerIbelieveincontrolling
ourfloodwatermosquitoesbyairplaneInJanuaryof
1947wepurchasedtwoStearmanPT17airplanes
Theseplanesareequippedwith220HPContinental
enginesandarethetypeusedbytheArmyandNavyas
trainerplanesWehavefoundthemtobeverystableand
capableofcarryingheavyloadsandstandingthestresses
ofsprayingworkwithaminimumofmaintenance

Oneoftheplaneswasequippedwithwindboomsand
theotherwithanexhaustaerosolgeneratorAsourseason
progressedwefoundthattheexhaustaerosolgenerator
wasthemostefficientunitforthisterritoryTheDDT
solutionanditsfinelyatomizedstateasdispersedbythe
exhaustaerosolpenetratedmorereadilyintothedense
growthandleftaveryexcellentresidualdepositonthe
foliageThelarvicidalactionofbothunitsonmoreopen
terrainwasverygood

Thesprayingoftheinsecticidewasdoneinearlymorn
ingaswefoundairconditionstobethebestbothforfly
ingandsprayingatthattimeWalkieTalkieradiospur
chasedfromWAAwereusedasameansofcommuni
cationbetweenaircraftandgroundscoutcrewsThevery
densecoverinthebreedingareasmadetheuseofsmoke
signalsflagsandothervisiblecommunicationpractically
uselessTheinsecticidedispersedbybothaircraftwasiden
ticalconsistingofXyleneJaponicaOilDieselOiland
DDTTherateofdispersalwastwoquartsperacre110
footswathsateightymph

Acarefulcheckofresultswasmadeatvariousintervals

aftertreatmentbyourfieldscoutsWefoundthatlarvae
in1stand2ndinstarrespondedmostreadilytotreatment
withtheDDTsolutionsTheaircraftmethodofdispersal
commendsitselfbecauseoftherapiditywithwhichlarge
areascanbetreatedTheaerosolgeneratorhasalsoproved
itselftobeveryeffectiveinthecontrolofadultmosquitoes
becauseofresidualtoxicity

Thecostofcontrolfromaircraftprovedtobeapproxi
mately10lessthantheothermethodsusedpreviously
inspiteofthefactthatitwastheinitialyearofthenew
programAlsotheresultsobtainedwerefarsuperiorre
gardlessofexpenditure

Continuouschecksweremadethroughoutthecontrol
seasonwiththehelpoftheOregonFishandGameCom
missionandtheFederalBureauofEntomologyandPlant
Quarantinetodeterminetheeffectsofourspraysolutions
onwildlifeNoilleffectsonwildlifeorfishwerefound
withthesolutionstrengthat5andextremecarewas
exercisedtokeepthesolutionstrengthat5

ThepeopleofPortlandaswellasthepropertyowners
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engagedinfarmingandsimilarenterprisesintherural
sectionsofMultnomahCountyhaveshownthemselvesto
behighlypleasedwiththeresultsofthisyearsairplane
controlprogram

Muchofoursuccessresultedfromthefactthatwe

didnotstopwithjustcontrollingourownhatching
groundsWealsowentintotheneighboringcountiesand
carriedonacontrolprogramthereDDTsolutionswere
spreadoverareasinClackamasandColumbiaCountiesin
OregonandClarkandSkamaniaCountiesinWashington
Inallwecoveredabout95000acresofhatchingground
Ihavedefinitelycometotheconclusionthatmosquitocon
trolisaregionalproblemItdoeslittlegoodtocontrol
mosquitoesinonecountyiftheyarepermittedtobreed
inthesurroundingonesbecauseprevailingwindsappar
entlyblowmosquitoesasfaras35or40milesThrough
extensivetestingofDDTchemicalswehaveperfectedan
insecticideformulathatappearstogetgoodresults

Wehadmuchannoyancefromtheculexandanopheles
mosquitoesduring1946mostofwhichwerebredingar
densandvacantlotsTomeetthisproblemwearenow
conductinganeducationalcampaigninourschoolsand
communityclubsWeshowmovingpicturesdepicting
controlworkandplaceswheremosquitoesbreedandan
swerquestionsfromtheaudienceWehavegivenover235
showingssinceheprogramstartedThisisprovingvery
helpfulandisservingtokeeppublicinterestaliveinthe
program

Byoureducationalprogramwehopethateventually
householdersandfarmerswillvoluntarilyeliminatethe
mosquitobreedingplacesaroundtheirownpremisesDur
ingthelatterpartofMayourBoyScoutsdistributean
informativepamphletonmosquitocontroltoeveryhome
Theyalsoinspectallyardsandgardensandpointout
breedingplacesWehaveconductedsuchacampaignfor
thepasttwoseasonsandithasprovedveryhelpful

InconclusionIshouldliketoagainthankallthevarious
officialsofMosquitoControlDistrictsinCaliforniawho
havebeensopatientinansweringmyquestionsconcern
ingcontrolproblemsTheinformationyouhavegivenme
hasbeeninvaluabletousinsolvingourlocalsituationin
andaroundPortlandIamafraidthatifithadnotbeen

foryourassistanceandencouragementwemighthavede
spairedofeverfindingsolutionstofitaconditionthatat
timesseemedalmoststaggeringinitsproportionsIhope
thatthedaywillcomewhenwemaybeabletoreciprocate
insomewayforyourmanycourtesies

MrRaleyGentlemenasIwarnedyouyoullhave
tolooktoyourlaurelsWhenMrsLeeenteredthepicture
shereallyenteredthepictureShewantedthelawchanged
andshetookcareofthatWhenshewantedequipment
shetookcareofthatSometimeswegetalittlenarrowin
ourviewandthatisaveryworthypaperandveryrefresh
ingandshouldbeastimulationtous

MrGrayMayImakeacoupleofannouncements
Ihavehereaseriesofapplicationblanksformembership
intheAmericanMosquitoControlAssociationsignedby
myselfandHarryStageorTomMcGowanandwillbe
verygladtohavethoseofyouwhoarenotmembersof
theAssociationjoinWewouldsureliketohavealot
moremembersouthereonthePacificCoast

TheotherannouncementIwouldliketomakeisthat

theAlamedaCountyMosquitoAbatementDistricthasput



insomeofitsequipmentindudingapowersprayeranda
jeepwithaplumbersnightmareaweaselwithsprayer
andalsoatruckwithaHessianaerosolmachineonit

TheyareallparkedinthebackofAgricultureHalland
youcantakealookatthematnoon

MrRaleyWithourlatestartIthinkitmightbe
wisetodisruptourprogramaweebithopingthatwecan
pickupaswegoonthroughthedayandgetourtime
balancedbackThereforewiththepermissionofMrMon
dalaIwillatthistimecallarecessItmightbeworth
whileforyoutowalkaroundinbackandseesomeofthat
equipment

MrGrayWewillreservethatequipmentuntilafter
lunchsotrytogetbackearlyafteryouhavehadyour
lunchAtthattimewewillshowtheequipmentSotake
averyshortrecessnowsothatwecangoaheadwiththe
program

RECESS

MrRaleyIhopeyouallenjoyedtherecessBeing
PresidentgivesmealittleauthorityasIlearnedfromArt
lastyearalonginourExecutiveCommitteegroupWe
haveaVicePresidentThisyearIamveryhappytoin
troduceMrSperbeckoftheSutterYubaDistrictasVice
PresidentoftheCaliforniaMosquitoControlAssociation
for1948andtoaskhimtocarryonfromthispoint

MrSperbeckThanksTedIthoughtwhenIgotthe
jobasVicePresidentitwouldbeonlytorelievethePresi
dentinhisabsenceyethesrightonhand Ihopethis
isntaprecedentheisstartinghereandthathewontpass
thebucktoooften

Wearebehindwithourschedulethismorningand
therearegoingtobesomechangesmadeintheprogram
Thenexttothelasttwopaperswillbechangedandworked
intotheafternoonsessionSoIwillnowintroduceMr

MitchellMondalaoftheStateHealthDepartmentSeattle
Washington

REPORTFROMSTATEOFWASHINGTON

MMONDALA

AdvisorySanitarianStateHealthDepartment
SeattleWashington

MrMondalaTobesurethatnoonemissesmytalk
willyoucheckthehallbecausethisisgoingtobelikea
JoeLouisfightandiftheyarenotherethefirstminute
theyaregoingtomissmywholepresentation

MosquitocontrolinthestateofWashingtonisrather
initsinfancyOuroldestdistrictisjuststartingitsthird
yearMostofthemosquitocontrolworkinthestateof
Washingtonwasstartedwhentherewaspressureputonby
variouscivicgroupsThethinnersintheappleorchards
refusedtoworkbecauseofthemosquitopopulationWhen
thegrowershadtocomeforthwithextrapremiumsin
salariesinordertogetapplethinnersintotheorchards
immediatelytheproblemofdoingagoodjobofmosquito
controlreareditsuglyheadandthehealthdepartmentwas
askedtogivesomeadvice actuallyverylittleadvicebut
mostlytofurnishthevariousdistrictswithalotofmoney
Butthenwhenitwaspointedoutthatwehadnomoney
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thatweareinthepeasantclassthatoutDirectorwasnot
appointedbytherightGovernorthatisdidntbelongto
thesamepartyastheLegislaturewegotlessmoneyThe
interestinmosquitocontrolinthestateofWashington
varieswiththeinfluxofthevariousmosquitoesWhenthe
ColumbiaRiverisupandmosquitoesareheavyallthe
interestisinmosquitocontrolworkThenwhentheriver
goesdownandtheproblemofcomingforthwithsome
moneyisbroughtupitseemslikethemosquitoesdisappear
alsoThebestmethodofcontrolinWashingtonfrommy
viewpointistostayoutoftheareauntilatleastOctober
orNovemberandthengosteamingintherestatingthat
youwanttodosomethingaboutmosquitoesbecausethen
nooneisinterestedandIcangooutanddomyother
workinsanitationIn1939and40thereisanexample
ofthisparticulartypeofinterestinmosquitocontrolwork
inWashingtonWehadanoutbreakofencephalitisand
naturallythethingtodothenwastogetallthepublic
healthpeopleinvolvedandtheusualwiretotheHooper
FoundationtocomeupandhelpusSincethenoutsideof
whatinformationBillReevesandDrHammongotoutof
theYakimaValleynothinghaseverbeendoneaboutthe
mosquitoesApparentlyencephalitisbearingmosquitoes
didnotjustifysuchaprogramsincethemosquitoes were

notofamalariavectorspeciesbutoftheusual pesttype
ofmosquito

MrSperbeckNextwewilltraveltoUtahwith a

detourtoJapanwhichtakesinalotofterritorySoIwill
introduceProfDonMReesProfessorofEntomology
UniversityofUtah

REPORTFROMUTAHWITHADETOUR
TOJAPAN

DONMREES

ProfessorofEntomology
UniversityofUtahSaltLakeCityUtah

MrChairmanmembersoftheAssociationandguests
IthinkthatDrStewartveryaptlyspokeyesterdayof a

formofpunishmentwhichpermitsdropsof watertodrop
onthevictimsheaduntiltheycanendureitnolonger
ThesespeechesaresomewhatlikethatHere areafew
moredrops

ImightsayfirstthatIwouldliketocongratulatethe
membersofthisAssociationontheexcellentwork youare

doingIhavebeenattendingthesemeetingsfor some

timeandIhaveheardtodayandyesterdaytheremarks
thatnowthishasbecomebigbusinessIwouldalsolike
tostatethatthesemeetingshavegrowncorrespondinglyand
havebecomebiggerandbetterCaliforniaalwaysdoes
thingsbiggerandbetterthananyoneelseandI amaclose

enoughneighbortoagreewithitIthinkandmeanit
MypapertodayonmosquitoabatementinUtahand

thenadetourbywayofJapanIwilltrytomakebriefin
theinterestoftimeIhaveafewslidesofmosquitocon
ditionsastheyexistinJapanandOkinawabutIthink
itisbettertodispensewiththemandjustpresentthepaper
MOSQUITOABATEMENTINUTAHDURING1947

Duringtheyear1947theCentennialCelebration com

memoratingthesettlementofUtahwasheldinSaltLake
CityAspartoftheCentennialprogramopenairgather
ingswereheldinsomepartofthecitypracticallyevery



dayandeveningthroughoutthesummermonthsThe
BoardofTrusteesSupervisoroftheDistrictandother
employeesmadeaspecialefforttocontrolmosquitoesdur
ing1947andthuscontributetotheenjoymentandcom
fortoftheresidentsofthecityandvisitorsattendingthe
CentennialCelebrationThisrequiredcarefulplanningin
advanceandcontinuousdiligenteffortthroughoutthe
mosquitoseasonAsaresultmosquitoabatementwork
wasveryeffectiveandsatisfactoryTheBoardofTrustees
SupervisorandemployeeswerecommendedbytheGov
ernoroftheStateMayoroftheCityCentennialCommit
teeandthePressfortheexcellentresultsaccomplishedby
thisorganization

Inadditiontomosquitocontrolmeasuresandequip
mentthathadpreviouslybeenusedeffectivelyinthedis
trictfoggingattachmentswereplacedonseveralmosquito
abatementtrucksThisfoggingequipmentwasusedwith
goodresultsonmosquitobreedinggroundsbutwasmost
effectiveasameansofeliminatingadultmosquitoesfrom
theareawhereoutdoorgatheringswereheldThefog
containingpyrethrumDDTthaniteormixturesofthese
chemicalswasreleasedjustpriortotheoutdoorgather
ingswhereandwhenanymosquitoannoyanceseemed
probableThisnewweaponworkedverywellasanaddi
tionalsafeguardinprotectingthepublicfrommosquitoes
andcontributedmateriallytotheeffectivenessofmosquito
controlworkinSaltLakeCityduringthemosquitoseason

TheBoardofTrusteesoftheSaltLakeCityMosquito
AbatementDistrictraisedthetaxlevyfor1948from2
to3ofamillThislevywillprovideanincomeofabout
45000Theraisewasnecessarytoprovideforthein
creaseinwagesmaterialsandotherincreasedcostsof
operationThemaximumlevysetbylawisonemill

TheBoxElderCountyMosquitoAbatementDistrict
whichhasbeenoperatingsince1945reportedaverysuc
cessfulyearinBoxElderCounty

TheMagnaMosquitoControlDistrictcompletedin
1947theirfirstseasonofoperationAnefficientdrainage
systemof34mileswasinstalledAbout26mileswere
constructedthroughtheuseofditchingdynamiteinwhich
approximatelythreecarloadsofpowderwasusedThe
MagnaDistricthasalsoemployedtwomenundertheGI
TrainingProgramThisisthefirsttimethisprogramhas
beenusedinmosquitocontrolworkinUtah

WeberCountyMosquitoAbatementDistrictwasoffi
ciallyorganizedin1947asthefourthabatementdistrictin
UtahABoardofTrusteeswasorganizedandDrO
WhitneyYoungoftheBiologyDepartmentofWeber
CollegewasappointedtosupervisetheworkMosquito
Controlwasstartedandprogresswasreportedasvery
satisfactory

AtpresentresidentsofLoganCacheCountyareat
temptingtoorganizeanabatementdistrictandtheorgan
izationofdistrictsisunderconsiderationinDavisUtah
andSevierCounties
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MOSQUITOPROBLEMSINJAPANANDOKINAWA
DURING1947

ByDONMREESPHD
UniversityofUtah

SaltLakeCityUtah

Thisreportisanattempttopresentsomeoftheim
portantmosquitoproblemsofJapanandOkinawaasthey
existedduringthesummerof1947asobservedandin
terpretedbytheauthorIwouldlikeitunderstoodthat
thisisnotanofficialreportfromanygovernmentalagency
nordoesitnecessarilyreflecttheopinionofothermem
bersofthecommissionofwhichIwasamember

JAPAN
HaroldGrayasaresultofhistriptoJapanin1946

haspresentedanexcellentarticleintheMarch1947num
beroftheMosquitoNewsentitledMosquitoControl
ProblemsinJapanThearticleIampresentingtodayis
preparedasafollowupreportwithemphasisondevelop
mentswithinthepastyear

AnumberofmosquitostudiesareinprogressinJapan
atthepresenttimeAmongtheJapaneseDrManabu
SasaoftheGovernmentInstituteforInfectiousDiseases
inconjunctionwithDrMasamiKitaokaDirectorofthe
DivisionofVirusandRickettsialDiseasesoftheNational
InstituteofHealthandtheirassociatesaremakingthe
mostextensivestudiesTheirworkisbasedontheroleof

mosquitoesasvectorsofdiseasebutalsoincludestax
onomydistributionlifehistoryandfeedinghabitsofall
speciesencounteredHoweverthemostextensivestudy
ofmosquitoesinJapanisbeingconductedbythe207th
MalariaSurveyDetachmentstationedinKyotounder
CaptWalterJLaCasseeSanitaryCorpsUSAInten
sivecollectingoflarvaeofallspeciesofmosquitoesin
JapanwasstartedbythisSurveyUnitinthespringof
1946AreportofthisstudywasreleasedonMay11947
During1947abouttwelvemenwereengagedincollecting
mosquitomaterialandextensivedatafromallpartsof
JapanSeveralJapaneseartistswerealsoengagedinpre
paringdrawingsofadultsandlarvaetobeusedinthefinal
reportThisshouldbeanexcellentcontributionwhen
completed

TheservicesofDrsSasaAsanumaMiuraandothers
wereobtainedtoassisttheVirusCommissionduringthe
summerintheArthropodcollectionsandstudiesCapt
LaCassealsoassistedtheCommissionineverywaypossible

MosquitocollectionswereobtainedbytheCommission
forvirusstudiesfromvariouspartsofJapanSampleswere
takenprimarilyoflivingadultsbutlarvaewerealsoin
cludedasanecessarypartoftheinvestigationAdultswere
takenbysuckingtubesandlighttraptowhichalargecola
lettingbagwasattachedinplaceofakillingjarMos
quitoescollectedbysuckingtubesweretakenfromhouses
andpublicbuildingsanimalsheltersnaturalsheltersand
whilefeedingonmanandanimalsAlladultsweretaken
inthesecollectionsastheyappearedwithnoattemptat
selectionofspeciesThelighttrapoftheNewJersey
typebutlargerinsizewasoperatedinJapanonlyin
TokyoItwassetupinvariouspartsofthecityinthe

MemberoftheVirusandRickettsialDiseaseCommis

sionArmyEpidemeologicalBoardOfficeofSurgeonGen
eralinJapanandOrientduringthesummerof1947
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Thekindsandrelativenumbersofthemosquitoestaken
inthecollectionareindicativeofthemosquitopopulation
inTokyoandvicinityforthemonthsofJulyandAugust
Thesamerelationshipexistsingeneralthroughoutthe
majorislandsofJapan

MosquitoabatementworkinJapanisbeingcarriedon
afterafashiononanextensivescaleEachPrefecturehas
itsownorganizationwhichissubdividedintoKusand
theseintosmallerunitsTheprogramtriestoprovidea
sixmanteamforevery10000populationInTokyoarea
therewere360fieldteamsand6trainingteamsatotalof
2196menonmosquitoandflycontrolInonePrefecture
therewere6600menengagedinthisworkThecontrol
workconsistedalmostentirelyintheuseof5DDTas
aresidualsprayThematerialequipmentandgeneralsu
pervisionisprovidedbytheUSMilitaryGovernment
InadditiontheMilitaryGovernmentiscarryingonan
educationalprogramamongtheJapanesewithfilmsand
demonstrationsbytrainedteams

Nosystematicinspectionsforlarvaeuseoflarvicides
orothergenerallyacceptedmosquitocontrolpracticesother
thanresidualsprayinganddustingwereincludedinthe
programlastsummerHoweversmallminnowssimilarto
Gambusiawereveryabundantinsomericepaddiesand
whenpresentmosquitobreedingwaseffectivelycontrolled
Itwasreportedthesefishwerebeingplantedincertain
localitiesbymosquitocontrolworkersAsaresultofthe
eliminationofmanyoftheartificialmosquitoproducing
containersin1946andtheuseofDDTasaresidualin
secticidein1947theMosquitoandflysituationwasre
portedasgreatlyimprovedFrommyownobservations
mosquitoeswerenotverynumerousincentralTokyo
Howevertheywerequiteannoyingincertainsuburban
sectionsandasmanyas2000mosquitoesweretakenin
ourlighttrapinonenight

OKINAWA

Oneofthemostinterestingpartsofthetripoccurred
duringthesecondweekinAugustwhenIspenteightdays
inOkinawaAccordingtoreportsmosquitocontrolwork
onthisislandwasveryeffectivesoonafteritwastakenover
byourmilitaryforces

AtthetimeofourarrivalitwasapparentthattheOki
nawanswerestartingtofloodricepaddiesthathadnot
beenusedsincethebeginningofthewarthusgreatly
increasingthemosquitocontrolproblemMosquitocontrol
workatthetimewasdirectlyinchargeofagroupofPhilip
pineScoutsThecontrolprogramconsistedofweeklyin
spectionsatafewdesignatedstationsbutnoconsideration
wasgiventothepaddiesthathadbeenfloodedsincethe

vicinityofmosquitoproducingwaterAsaresultofall
collectionselevenspeciesweretakeninJapanandseven
ofthesewereinsufficientnumberstobeusedinvirus
studiesAdultCollectionswereasfollows

Culextritaeniorhynchus
Culexpipienspallens
Anopheleshyrcanussinensis
Aedesalbopictus
Armigeressubalbatus
Aedesvexansjaponicus
Aedestogoi

Numbers Percent

5060 4434
3823 3351
2119 1857
150 131
142 124

83 72
31 27
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stationswereselectedActualcontrolworkwaslimited

almostentirelytothesprayingofnativedwellingswith
DDTforresidualeffectThishadlittleifanyeffecton
Culextritaenoirhynchusandotherricepaddybreeders

Thefirstnightthelighttrapwasoperatedatthe37th
StationHospitalwherewewerebilleted1700mosquitoes
werecollectedDuringtheweekfromthelighttrapand
suckingtubesthefollowingcollectionsweremadeand
preparedforvirusstudies

NumberPercent
Culextritaenoirhynchus 2986 65
Anopheleshyrcanussinensis 831 18
Culexquinquefasciatus 742 16
Mansoniauniformis 51 1
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Thisisrepresentativeofthemosquitopopulationon
OkinawaatthistimeoftheyearAlthoughadditionalmos
quitoesoftheabovespeciesweretakentheywereinabout
thesamerelativenumbersandwerenotretainedAfewof
themorerarespecieswerealsotakenbutnotinsufficient
numberstobeincluded

Itwasobviousfromobservationsandthecollections
takenthatmosquitoabatementwasnotevenapproaching
maximumefficiencyAsaresultoftheincreaseinAno
phelesmosquitoesaseriousoutbreakofmalariawastaking
placeamongourmilitaryforceswhilewewerethereThis
outbreakofmalariadidnotreachitspeakuntilseveral
weekslaterTothinkthatthissituationoccurredamong
ourownmilitaryforcesin1947aftersuchrecentand
disastrousexperienceswithmalariainWorldWarIIand
inthefaceoftheinformationwenowhaveonthesubject
seemsincredibleItwasnothingmorethantheresultof
afalsesenseofsecurityandaplaincaseofneglectofthe
mostimportantphaseofanantimalariaprogramMos
quitoControl

MrSperbeckThankyouDrReesforyourinterest
ingpresentationArthurLindquistwillnowintroducehis
coworkertopresentournextpaper

ACTIVITIESOPUNITEDSTATESDEPARTMENT
OFAGRICULTURELABORATORY

MrLindquistMrChairmanladiesandgentlemen
TheOregonWashingtonfeudovertheflightofmosquitoes
hasbeengoinginforanumberofyearsIthasbecomeso
seriousthatwehaveconsideredtagginganumberofthese
mosquitoesinordertodeterminehowmanyoftheWash
ingtonmosquitoesgetovertotheOregonsideandhow
manyoftheOregonmosquitoesgetovertotheWashington
sideButIdontthinkthatwearegoingtohavetodothat
nowIbelievethatinaveryshorttimetheWashington
peoplewillbeoutcontrollingmosquitoesastheOregon
peoplearedoingandthenwewillnothaveanymosqui
toesPresumablythefeudwillendIwouldlikenowto
presentMrWWYatesofourCorvallisOregonoffice
whowillpresentapaperonAComparisonoftheToxicity
ofDDTTDEandtheMethoxyAnalogofDDTto
SeveralSpeciesofMosquitoes

MrYatesIwouldliketomakejustoneremarkabout
thiscontrolworkaroundPortlandandVancouverIthas



itsdisadvantagesWegoouteveryyearandbringinbig
tubsofdirttogetlarvaeofAedesmosquitoestoworkwith
duringthewinterButithasgottensothatwecantgo
overinthePortlandareaanymoreandgetthatWehave
togonowandmakeatripabouteightorninemilesdown
theColumbiaontheVancouversideIftheycontrolfar
therdownIdontknowwhereImgoingtogetmydirt
IthinkwellhavetoreserveacertainareatheresoIstill

cangetthelarvaethatIwanttoworkwith
Mypaperhastodowiththetechnicalfeatureofcon

trolWearedoinglotsoftestinginthelaboratoryofdif
ferentnewinsecticidesonthedifferentspeciesofmosqui
toesandhavefoundsomeratherinterestingresultsThis
paperhastodowithonephaseofit thatofcomparing
resultssecuredbytestingDDTTDEandtheanalogs
againstlarvaeofseveralspeciesalsoagainstadults

ACOMPARISONOFTHETOXICITYOFDDTTDE
ANDTHEMETHOXYANALOGOFDDT

TOSEVERALSPECIESOFMOSQUITOES

BYWWYATES

USDAAgrResAdm
BureauofEntomologyandPlantQuarantine

ThevalueofDDTasalarvicidetocontrolmosquito
larvaeandadultsiswellestablishedTheliteratureshows

thatsomeattentionhasbeengiventootherorganicchem
icalsthatarecloselyrelatedtoDDTPrilletal1946
described32compoundsrelatedtoDDTandcompared
theirtoxicityagainstmosquitolarvaeandhousefliesand
amongthecompoundsthatshowedthemostpromisewere
TDEandthemethoxyanalogDeonier1946foundthat
TDEwasastoxictoAnophelesquadrimaculatuslarvaeas
DDTandthatthemethoxyanalogwasslightlylesstoxic

DuringthepastseasoninvestigationsattheCorvallis
OregonlaboratoryoftheBureauofEntomologyandPlant
Quarantinehaveincludedlarvicidetestingonseveralcom
monspeciesofmosquitoesAmongthechemicalstested
andcomparedwithDDTwereTDEandthemethoxyana
logTheeffectofresidualdepositsonadultmosquitoes
hasalsobeendetermined

TestsagainstlarvaeIntheroutinelaboratorytesting
differentchemicalsdissolvedinacetonewereappliedas
suspensionsThethreechemicalswerealsousedinthe
formofemulsionsandonCulextarsalisDDTwasusedas
asuspensionmadefromawettablepowderTheemulsions
ofDDTandTDEwerecommerciallyprepared25percent
concentratesTheemulsionofthemethoxyanalogofDDT
waspreparedinthelaboratoryandcontained10percent
ofactiveingredientplus85percentofxyleneand5per
centofTritonB1956aphthalicglycerylalkydresin
astheemulsifierTestsweremadeinbeakerscontaining
600mlofwaterand25fourthinstarlarvaewereusedin
eachbeakerEachtestwasreplicatedthreetofivetimes
Alltestsweremadeat75EexceptformountainAedes
whichwastestedat5060 AsampleofTDEwasre
ceivedtoolatetobetestedagainstAedeslarvae

TheresultsofthesetestsaregiveninTableIAllthree
chemicalsprovedtobegoodlarvicidesTheoutstanding
findingwasthewiderangeinsusceptibilityofdifferent
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speciesDDTataconcentrationof1partto5million
partsofwaterkilledonly55percentoftheAedesvari
palpuslarvaein48hoursandCulisetaincidentrequired
1partto70millionfora72percentkillin48hours
whereasattheotherextreme85percentofthemountain
Aedeswerekilledwithaconcentrationof1to600million
within48hoursThethreechemicalsexhibitedconsider

ableselectivityintheirtoxicitythemethoxyanalogcaus
ing59percentmortalityofmountainAedesin48hours
atadilutionof1to600millionascomparedwith85per
centforDDTatthesamedilutionOnfloodwaterAedes

DDTatadilutionof1to300milliongave89percent
mortalityin48hoursandthemethoxyanalogatthesame
dilution77percentDDTwasalsosuperiortothemethoxy
analogandTDEwhentestedagainstCulisetaincidens
AgainstthetwoCulexspeciesDDTatadilutionof1to
400milliongavebetterkillsthanthemethoxyanalogbut
TDEprovedasgoodasDDTWithAnopheleslarvae
therewaslittledifferencebetweenthechemicalsEmulsions
ofDDTandTDEgavebetterkillsthandidtheacetone
suspensionsbutthereversewastrueforthemethoxyanalog
whichwasamuchquickerbreakingemulsionthanthe
othersThesuspensionofwettableDDTwasconsiderably
lesstoxicthaneithertheacetonesuspensionortheemul
sionofthischemical

AfewtestswithgoldfishweremadeOnepartofDDT
to10millionpartsofwaterkilledthefishTDEatthis
concentrationwasnontoxicandthemethoxyanalogaf
fectedthefishbuttheyrecoveredTDEat1to5million
affectedfishbutdidnotkillthemSeveralhundredlarvae
killedwithDDTandTDEwerefedtohungryfishfora
2dayperiodThefishfedtheDDTkilledlarvaeategreed
ilywithnoilleffectThosefedtheTDEkilledlarvaeate
sparinglyandfinallyonediedinthislot

TestsagainstAdultsTheadultsofseveralspeciesof
mosquitoeswereexposedtoresidualdepositsofthethree
chemicalstodetermineknockdowntimeTwoquartjars
werecoatedontheinsidewith10mgofchemicalto1
squarefootofsurfacebydissolvingthematerialinacetone
androtatingthejarsuntilthesolventevaporatedFrom15
to20mosquitoesusually24to48hoursoldwereusedin
eachjarandthreeormorereplicatesweremade

TableIIgivesthetimerequiredforcompleteknock
downThetimeformalesandfemalesisreportedseparate
lyasinvariablythemaleswereknockeddowninlesstime
thanthefemalesItisapparentthatthechemicalsexhibit
aselectivityinspeedofknockdownandthatconsiderable
differencesinsusceptibilityofspeciesoccursCuliseta
insidensfemaleswereknockeddownbyDDTinabout
onefourththetimerequiredbyfemalesoftheCulex
speciesandinonethirdthetimerequiredbyAnopheles
punctipennisAgainstCincidensDDTwastwiceasef
fectiveasitsmethoxyanalogandthreetimesaseffectiveas
TDEAgainstApunctipennistherewaslittledifference
betweenthechemicals

Culextarsalisadultswereusedtotestthetoxicitywith
limitedexposureInthesetestsjarswerecoatedwith1mg
ofpoisonpersquarefootandmosquitoeswereexposed
for1minuteandthenremovedtocleancagesAfter24
hours94percentofthefemalesand100percentofthe
malesweredeadafterbeingexposedtoDDTandthe
methoxyanalogWithTDEthemortalitywas86percent
forfemalesand94percentformales



TABLEIToxicityofDDTTDEandmethoxyanalogofDDT toseveralspeciesofmosquitoesMaterial
appliedasanacetonesuspensionunless otherwiseindicated

Species

CulisetaincidensThomson

AedesvaripalpusCoq

MountainAedes

FloodwaterAedes

CulextarsalisCoq

CulexpipiensLinnaeus

AnophelespunctipennisSay

193percentAcommunisDeGeer6percentAhexodontusDyar1percentAedessp
268percentAvexansMeigenand32percentAlateralisMeigen
3WettableDDTkilled36percentin24hoursand45percentin48hours
4Compoundsinemulsion

TABLEIIMinutesrequiredtoknockdownmosquitoesexposedcontinuouslytoresidualdepositsofDDT
TDEandthemethoxyanalogofDDTinjarscoatedwith10mgoftoxicantpersquarefoot

Chemical Culisetaincidens
Female Male

DDT 10 93

Methoxyanalog 24 16

TDE 37 22

1partof
toxicantto

indicatedmillion
partsofwater

50
70

50

5 28 55 77 85

10 5 18 30 48

400 72 100 84 100

500 57 89 49 89

600 38 85 31 59

250 68 87 78 85

300 54 89 53 77

350 37 87

300 87 88 81 87

400 77 87 57 81

600 57 81 39 51

400 97 99 29 49

600 82 88 20 22

300 81 96 83 95

350 84 95 81 95
400 75 89 63 80

300 76 96 63 97
400 65 89 57 87

600 51 76 44 78

Culextarsalis

Female Male

39 32
37 28

57 37

SummaryAstudywasmadetodeterminetheeffective
nessofvariousinsecticides DDTTDEandthemethoxy
analogofDDT appliedaslarvicidesandasresidual
spraysagainstadultsofseveralspeciesofmosquitoes
Thesechemicalsexhibitedconsiderableselectivityintheir
toxicitytotheseinsectsLarvaeofdifferentspeciesvaried
greatlyintheirsusceptibilitytothesepoisonsIngeneral
DDTandTDEwereaboutequalaslarvicidesagainstall
thespeciestestedandthemethoxyanalogwasslightlyless
toxicDDTwasmoretoxictogoldfishthaneitherofthe
otherchemicalsWhenusedasaresidualdepositagainst
adultsDDTgavemuchfasterknockdownofCuliseta
incidensthandidTDEandthemethoxyanalogbutwith
Anophelespunctipennisthethreechemicalswerenearly

Percentagemortalityofmosquitoesafter
DDT

24 48

Hrs Hrs

57
68

85 34
72 20

Methoxyanalog
24 48

Hrs Hrs

65
41

Culexpipiens
Female Male

38 31
57 24
44 31

indicatedintervals

TDE

24 48
Hrs Hrs

67 79
32 48

91 97
73 91
49 74
96 98
77 85

88 97
75 89
63 86

55 88

53 81

43 79

Anophelespunctipennis
Female Male

27 22

32 26
26 21

equalInmostoftheteststhemethoxyanalogwassuperior
toTDEasaknockdownagentbutnotquitesogoodas
DDT
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MrSperbeckTheremainderofthepaperswillbe
workedintotheafternoonsessionandweareallvery
sorrythatStanFreebornAssistantDeanoftheCollegeof
AgricultureattheUniversityofCaliforniawasunableto
beheretodaytogivehispaperIknowthatwewillmiss
hispresentationWehavealwaysenjoyedthemvery
muchButtheothertwopaperswillbeworkedinlater
thisafternoon

Iftherearenoannouncementsatthistimewewill
adjournandallbebackherealittlebefore130sothat
wecangetstartedontime

MrRaleyInordertospeedthisthingupandtogive
thesepeopleintheafternoonsessionduetimeIwonderif
wecantgetbackaboutoneoclocktoobservethevarious
piecesofequipmentoutinbackTheformalmeetingwill
takeupat130

MrGrayAllemployeesoftheAlamedaCountyMos
quitoAbatementDistrictwillpleasebebackatoneoclock

FRIDAYAFTERNOONFEBRUARY131948

MrRaleyWewillkeeprollingalongIwanttothank
youforyourreadyresponseingettingbackfromlunch
fortheequipmentdemonstrationIfImayatthistime
IamgoingtotakethelibertyofdoingsomethingthatI
verymuchwanttodoYouhaveheardonecomment
alreadyontheplumbersnightmareandmanyofyou
arefamiliarwithitIhavegottenalotofgloryfromthat
ButasItoldyoulastyearanyglorythatIgetismerely
reflectedgloryfromworkthatwasdonebyanotherman
IjusthappenedtobebossTherewasonemanthatspent
manyhoursandburnedhisfingersandfoughtmosquitoes
anddideverythingunpleasanttodevelopthatpieceof
equipmentIwouldliketointroducethatmannowand
Idohopethatyouwillkeepthisstraightinyourmind
thattheplumbersnightmareisusuallyreferredtoas
mypetbutsomeoneelseactuallydidtheworkIam
goingtoaskBillMillerfromSutterYubatostandup
Billspentmanyhoursontheplumbersnightmare

Togetrightalongwellpickupontheprogramwhere
weleftoffbeforelunch

Iwantnowtointroducethemanwhotomeisthe
fatherofmosquitocontrolinCaliforniaandatthistime
ProfessorEmeritusUniversityofCaliforniaBerkeleyCali
forniawhowillgiveusapaperonpublicrelationsin
mosquitocontrolwork ProfHerms

ProfHermsMrChairmanandfriendsoftheMos
quitoControlAssociationUsuallymypapersareofthe
technicalorsemitechnicalnatureIwasabitinterested
andabitconcernedwhenIwasaskedtogiveapaperthat
seemedtoberathercompletelyoutofmylineIbegan
wonderingjustwhythatwasdoneDiscoveryisthething
thatkeepsusaliveandonourtoesandevenatmyage
IammakingdiscoveriesfromdaytodaysoImadeadis
coveryearierthisweekIgaveapaperatameetingon
MondayIthinkitwasandafterIhadcompetedthepaper
thegentlemanwhowaspresidingremarkedthatmypaper
wasonthemoralizingsideIbegantowonderwhyIhad
reachedthatparticularstateinlifewhereIwouldbegin
tomoralizeIdidlearnthenthattherearetwoperiods
inoneslifewhenyoumoralizeThefirstperiodisinones
youthwhenheisyetinexperiencedandagaininhisold
agewhenheoughttoknowbetterSothenIbeganwon
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deringdontyouseeaboutthosetwoperiodsinlife one

towardsthebeginningofoneslifeandtheothertowards
thelatterendwhatalloccurredbetweenAreweunmoral
orarewedemoralizedduringthatperiodoftimeWell
Igotsomeevidenceonthatjustthismorningthathelped
meconsiderablyInTimeIthinkitwasthatjustcame
tohandthereisthisitemIthelpedmetremendouslybe
causeitshowswhathappensbetweenthetwoextremes
InCambridgeMassachusettsahousewifeexplainedwhy
shekeptherhusbanddrunkSoberhemadethirtydollars
aweekInjailhemadehereligibleforsixtydollarsa
weekSotheresyourdemoralizinginfluence

PUBLICRELATIONSINMOSQUITOCONTROL
OPERATIONS

ByWILLIAMBHERMSSCD
ProfessorofParasitologyEmeritusUniversityof

CaliforniaandConsultantCaliforniaStateDepartment
ofPublicHealth

Whenaskedtopresentapaperdealingwithpublic
relationsatthismeetingIwasinclinedtorefusethein
vitationprimarilybecauseofmyignoranceofthesubject
Howeveronsecondthoughtitoccurredtomethatthis
mightbeaninterestingassignmentandanopportunityto
learnsomethingaboutthismuchdiscussedsubject

Onconsultingtwoorthreewellinformedpublicre
lationsmenIfoundthattherearecollegecoursesinpublic
relationsmostlypostgraduatecoursesinthefieldofbusi
nessadministrationandthatamongtheauditorsaremen
withlegaltrainingalsosomeengineersFormetopresent
apaperonsuchahighpoweredsubjectseemspresump
tuoushoweverIdorecallthatIwasacollegeprofessor
forsomefortyyearswithouthavinghadpriorformal
traininginpedagogysowhynotundertakeathirtyminute
discussionofpublicrelationswithoutbenefitofprioraca
demictutelageIknowfullwellthatsomeoneinthis
audienceissayingtohimselfandIsayitoutloudthat
IwouldprobablyhavebeenabetterteacherhadIreceived
someformalinstructioninpedagogy educationIbelieve
istheproperlabelItisconceivablethatImighthavebeen
apoorerteacheratthatBethatasitmayyouandIare
dailyandhavebeenforyearsprivatelyinthemidstof
publicrelationsgoodorbadsofarasweareconcerned
individuallyOurconcerntodayiswithpublicopinionor
publicreactiontowhatwedoandwhatwesayinour
capacityasmembersofmosquitocontrolunitsHowdoes
ourconductasindividualsaffecttheattitudeofthepublic
towardtheorganizationwithwhichweareconnected

Inourcontrolworkthepublicoftenconsistsofone
individualieonepersonatatimeToillustratewhat
ImeanbythismantomanpublicrelationsIrecallsitting
some35yearsagowithafarmerbesideananopheline
infestedirrigationditchinthenorthernSacramentoValley

thathashappenedmanytimessinceattemptingtoex
plaintohimthattheseinsectsareinvolvedinhisillhealth
chillsandfeverAbovetheditchontheroadtherewasan
automobilethatborethelabelStateofCaliforniaBoard
ofHealthandIhadintroducedmyselfasbeingconnected
bothwiththeUniversityofCaliforniaandtheStateBoard
ofHealthIdontknowwhichofussufferedtheseverest



handicapbutyouwillagreewithmethatIwasuptomy
earsinpublicrelationsSuchincidentswererepeatedmany
manytimesduringourstatewidesurveyofmalariamos
quitoconditionsinCaliforniaThissurveycovering20000
milesbyautomobilewasconductedduringthesummer
monthsof1915to1919inclusivewithayearoutfor
WorldWarIIdontknowhowmuchapriorcoursein
publicrelationswouldhavehelpedmetogaintheconfi
denceofthoseindividualfarmersandothersinwhatIwas
proposingThisIdoknow youhadbetterknowwell
thescientificfieldinwhichyouarefunctioningIam
equallycertainthathighpressuresalesmanshipbasedon
asmidgeonoftruthasiscommonlythecaseinsuchpro
ceduresisdownrightpoorpublicrelationsWeshould
notforgetthatinthepracticeofmosquitocontrolweare
actuallyengagedinaneducationalprogramandeducation
isaslowprocessrequiringmuchpatienceEventhebadge
ofyourofficeifauthorizedtowearabadgeshouldbeused
sparinglyexceptasameansofidentificationThereare
rareinstanceswhenyoumayneedabadgeofauthority
asarecognizedprocedureingaininggoodpublicrelations
Ordinarilytheforcefuluseofauthoritytospeedupapro
gramonlyresultsinpoorpublicrelations

Goodpublicrelationsonamantomanbasisisstill
goodpracticebuttherearesomanymoreofusengaged
inmosquitocontroltheseveralunitsmosquitoabate
mentdistrictsandothersimilarunitsoftenconsistofa
dozenormoreindividualsincludingofficepersonneland
laborersThisbehoovesallofustoobservegoodinternal
relationsIthasbeenwellsaidthatgoodpublicrelations
isgoodprivaterelationsturnedinsideoutItishighlyim
portantthatallmembersofagivenunitdistrictwork
inharmonyandunderstandingItdoesntsoundlikeahar
monioussituationwhentheengineerormanagerofa
districtassignstheentomologisttosomeparticularduty
justtogethimoutofhisthemanagershairHaving
dealtwithentomologistsformanyyearsinmanyconnec
tionsIamconfidentthatthesemenifproperlyqualified
arecapableofcontributingverygreatlytothesuccessof
mosquitocontroloperationsTheseoperationstobesuc
cessfulmustbefundamentallygovernedbyatechnical
knowledgeofmosquitoeswhichyoumustrecognizeas
insectswhosebiologyparticularlyecologyisoutsidethe
usualkenoftheengineerandbusinessadministratorThis
beingthecaseitiseasytoseehowtheentomologistwho
hashadaradicallydifferenttrainingcaneasilygetintothe
hairofhissuperiorofficerIusethewordsuperioralso
becausetoooftentherelationshipisexactlythatwhereas
theinternalattitudeshouldbeoneofcooperationworking
togetherintheinterestsofthepublicDontbealarmed
whenyourentomologistuseshisimaginationtodevelop
newideasandapproachesAsateacherwhohashelped
totrainmanyoftheseindividualsIwouldfeelthatIwas
beingletdownifitwereotherwiseOntheotherhand
Iwouldcautionourentomologiststoalwaysbearinmind
ourobjectivesinthisworkIwantthemtokeeptheirfeet
onshegroundeventhoughtheirheadsareattimesinthe
cloudsYoulookdowntoseewhatyouaredoingbutyour
ideasmaycomefromthecloudsIftheentomologistisan
experimentalistlethisexperimentshaveadefinitebear
ingonabetterknowledgeofmosquitoestheirbehavior
ecologyandcontrolIftheentomologistisparticularlyin
terestedintaxonomylethimbearinmindthatwemust
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haveaccurateidentificationofmosquitoesinordertoef
fectsuccessfulcontrolbutthatmosquitotaxonomyinthis
instanceisameanstoanendandnotanendinitselfIf

eachofuswilltryveryhardtounderstandtheviewpoint
oftheotherandallworktogetherinharmonyourseveral
unitswilldoatopjobinpublicrelations

ObviouslyIfeeldeeplyaboutourrelationstothepub
lichavinghadsomeresponsibtilityinmosquitocontrol
operationsoveralongperiodofyearsHealthisaprecious
commodityandmosquitocontrolhassuchimplications
Wewantthepublictohavethefulltruthaboutthiscom
modityinwhichCaliforniacitizenshaveaverylargein
vestmentIrefertopublichealthinitsvariousapplica
tionssuchasmosquitocontrolortheoverallprogramof
vectorcontrolasacommoditybecausethepublicgetsjust
aboutwhatitpaysforLetusdeliveranhonestbillof
goodsWedontwantalotofhighpressuresalesmen
overchargedwithhalfbakedknowledgepeddlingitunder
theguiseofscientificauthorityTheservicewhichyou
renderforthemostparthasplacedyourworkinthespot
lightoffavorableopinionThepublicwillcontinuetobe
favorableandyourfavorwillbeexpandedaslongasit
thepublicunderstandsthemethodsandpurposesofyour
programUseeverylegitimatemeanstofosterthisunder
standingbutdonotconfusethetermpublicrelations
withthewordpublicityasIshallpointoutlater

NaturallyIhavespentsometimeduringthepastfew
weeksreadingdissertationsonpublicrelationsbutIfind
practicallyallofftheseareconcernedwithcommercialen
terprisesManyoftheideashoweverpresentedinthe
materialwhichIhaveconsultedmaybeusefultousDefi
nitionsthatfitourworkapparentlydonotexistThe
DirectorofPublicRelationsoftheGeneralMotorsCor
porationhasthistosayPublicRelationsisafundamental
attitudeofmindaphilosophyofmanagementwhichde
liberatelyandwithenlightenedselfishnessplacesthebroad
interestsofthecustomerfirstindecisionsaffectingthe
operationsofthebusinessitselfUndoubtedlythisdefi
nitionwasandisananswerbybigbusinesstotheun
fortunateimpressiongainedbythepubliclongsincefrom
thefamousorinfamousstatementmadebyawellknown
financierwhosenameIneednotmentionduringaninter
viewwithareporteratwhichtimethereportermentioned
thepubliccriticismofthatfinancierspoliciestowhichthe
latterrepliedThepublicbedamnedThatprobably
markedthebeginningofanewfieldinbusinessnamely
publicrelationsImightinjectanastynoteatthispoint
byremarkingthattherearestillsomebureaucratsthat
spendthepeoplesmoneywithapublicbedamnedatti
tudeItrustwehavenoneoftheseamongus

Ihavefoundnothinginmyreadingofpertinentlitera
turethatseriouslydisagreeswithwhatIhavesaidinmy
introductoryremarksTruthstandsoutasafundamental
requisitetogoodpublicrelationsFromwhatIhavelearned
Iprefertothinkofpublicrelationsasaphilosophyappli
cabletoallorganizations businessprofessionalfraternal
civicandpublicandtoindividualsaswellApublicre
lationsfriendofmineadvisedmethatthebasiclawgov
erningpublicrelationswaslaiddownbytheApostleMat
thewwhenhesaidThereforeallthingswhatsoeverye
wouldthatmenshoulddountoyoudoyeevensotothem
Inotherwordsdealwithyourpublicinmattersconcerning



mosquitocontrolasyouwouldwishtobetreatedwerethe
situationreversed

Itispossibletotestorgaugeanyorganizationspublic
relationsbythesupportitengendersfromthepublicand
bytheorganizationstotaleffectuponthelifeofthecom
munityThatmanifestlytakestimeforeducationisa
slowprocessItmaybesometimebeforethepublicwill
welcomeyouwithopenarmseverytimeyoushowupwith
youraerosolequipment

Awellknownpublicrelationsauthorityposesthe
questionIsthecommunitybetteroffwiththeorganiza
tionthanitwouldbewithoutit andthecollective

answerofthecommunitygiventothatquestiondeter
minesthequalityofthepublicrelationsjobwhichthe
organizationhasaccomplished

AtthispointIwishtourgethemostfriendlycoopera
tionwithFarmAdvisorsCountyAgentsAgricultural
CommissionersCountyHealthOfficersandotherofficial
representativesofagenciesinyourareawhoshouldbein
terestedinyourwork

Manydifferentviewshavebeenexpressedastowhat
actuallyisembracedwithintheworkofthepublicrela
tionsdepartmentofanyorganizationorinstitutionMany
haveconfusedtheworkofpressagentsandpublicitymen
withthatofatruepublicrelationscounselIthasbeen
saidthatapublicityrepresentativeisapressagentwhen
heputsonanecktieandifhewearsacoatandhassome
semblanceofdignityhebecomesapublicrelationscounsel

Actuallyapressagentistheweaverofyarnsand
storiesdesignedtogetthenameofthepersonororganiza
tionherepresentsintoprintTothepressagentitmatters
notwhetherthispublicnoticebebywayofnotorietyoras
theresultofconstructivenewsHisworkiscolorfuland

interestingbutdefinitelynotpublicrelationsThusthe
pressagentglamorizeshisclientsuchasanactresswhois
selectedasthePinupGirloftheYearIdontknow
howyouwouldgoaboutglamorizingafemalemosquito
Irecallparticipatinginthedistributionofapamphlet
dealingwithmalariapreventionQnthecoverofthispam
phletthereappearedagrotesquepictureofamosquito
withthetitleThisisAnnshesdyingtomeetyouI
alwaysfeltlikeapologizingwhenhandingoutthisdocu
menttomedicalofficersandotherswhoweretouseit

Ontheotherhandthepublicitymanusuallyscorns
imaginationandconfineshimselftothefactsIfheishired
bythemanufacturerofcheeseforexamplehelearnsall
hecanabouthisclientsproductandreportsittothetrade
magazinesandnewspapersJustlookatthemagazine
adsandlistentotheradioandyouwontwanttobe
withputcheeseThatsortofthingyoucando thetruth

ofthematteristhatprosaicmosquitocontrolcanbesu
perblysoldassomethingthepublicwontwanttobewith
outThinkaboutit

Rarelyifeveriseitherapressagentorapublicity
manconsultedonpolicymattersandthereinliesthegreat
differencebetweenthemandthepersonchargedwiththe
responsibilityforthepublicrelationsprogramofanyor
ganization

Thepublicrelationsapproachtopublicityislimited
anddefinedbytheorganizationspolicyanditsprogram
whicharefirstdeterminedinthelightoftheorganiza
tionsproblemspersonalitieslimitationsaspirationscom
petitiveposition ifany andsocialresponsibilityThe
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selectionofmaterialandtimingofreleasesaretwoofthe
mostdesirableelementsinanyprogramdesignedtoobtain
publicfavororsupportMorethananythingelseperhaps
timeandselectioninvolvegoodjudgmentAndgood
judgmentisindeedararequalityItshouldbeaprime
qualityofapublicrelationsmanGoodjudgmentshould
characterizeyourdealingswiththepublic

Anotherrareandvaluablegiftistheabilitytowrite
astoryforexactlywhatitwillbeworthtotheeditorofa
publicationratherthantothepersonwhoispreparingthe
storyExperienceinnewspaperwritingcouldbeanasset
inyourpublicrelationswork

Thequalityofpublicrelationsisdeterminedwhollyby
publicopinionThisisparticularlytrueinafreecountry
PublicopinionisagreatforceinAmericaanditisthe
forcebywhichallresponsiblemenandorganizationsseek
tohavemirroredawarmandfriendlyattitudeorifthatis
notpossibleatleastarespectedreflectionofthemselves
andtheiractivitiesinthepublicmindTobeaccepted
bythepublictoberecognizedasaleaderincommunity
thoughtandactionisaverygreatprivilegebutonewhich
carrieswithitanequallygreatresponsibilityAnorganiza
tionevenlikeanindividualcannotbeallthingstoallmen
Hewhoseekstopleaseeveryonesoonfindsthatheis
pleasingnoone

Nopublicrelationsprogramisworthahootunlessit
doesmoldpublicopinionAsAbrahamLincolnoncere
markedPublicsentimentiseverythingwithpublicsen
timentnothingcanfail withoutitnothingcansucceed
Consequentlyhewhomoldspublicopiniongoesdeeper
thanhewhoenactsstatutesorpronouncesdecisions

Theextentofpublicopiniononanygivensubjectis
theextentoftheeducationofthepubliconthatsubject
YouhaveaneducationalfunctionEveryonesviewsare
basedoninformationandimpressionsButpublicopinion
canonlybeaforceforgoodwhentruthisunfetteredand
menstonguesandmindsandhandsarenotshackledtothe
willofatotalitariangovernmentWhetheryouareem
ployedbytheStateBoardofHealthMosquitoAbatement
Districtoranyotheragencyrememberyourdignityasfree
agentsinafreecountrybutalsorememberwellyourre
sponsibility

Todaytheneedformentoknowthetruthisperhaps
greaterthanatanyothertimeinourhistory greaterbe
causeofthegreatconflictinideologieswhichtheworld
isnowexperiencingWecannotandwemustnotbeafraid
toexposeourpointofviewtopublicconsiderationJust
ascompetitioninbusinessdevelopsthegreatestadvantage
tothebuyerofmerchandisesotoodoescompetitionin
opinioncreatebalanceswhichbenefitthepublicAndso
itisthatfreeandopendiscussionshavealwayshelpedto
clarifyissuesandcreatebetterbasicunderstandings

Alltoooftenwefailtothinkoftherealsignificance
ofthewordsweuseevenonthoseoccasionswhenweare
tryingtoinfluenceotherstoourwayofthinkingAnd
thatisunfortunateThepowerofwordstomoveusmold
usandtoactivateusissometimessomysteriouslysubcon
sciousthattomostpeopleitseemssomethingapartUnless
wedevoteconsiderablethoughttothesubjectweareapt
tooverlooktheallpervasiveinfluenceofthelanguagewe
useAsaconsequencecaremustbeexercisedtoavoid
publicmisunderstandingsBesureyourlistenersoryour
readersknowwhatyoumeanDoeverythingwithinyour



powertomakecertaineveryoneunderstandsthethought
youaretryingtoconveyTheselectionoftheproper
wordsattherighttimeismostimportant

Therealpublicrelationsofanyorganizationitsreal
standinginpublicopinionandesteemaredetermined
firstbywhattheorganizationstandsforanddoesinits
dailycontactswiththepublicsecondbythemannerin
whichitservesitspublicandfinallywhatittellsthe
publicaboutitselfitsworkitsservicesand howit

tellsitsstory
ThereisnosubstitutefortruthandsincerityOne

shouldneverbuildupfictitiousorimaginaryissuesTreat
thosethatdoexistwiththebestunderstandingyoucan
developandalwayswithsincerityandtruth

Nodiscussionofpublicrelationswouldbecomplete
withoutdiscussingthemediathroughwhichallpersons
andorganizationsmusttelltheirstorytothepublic

ThefirstofthesemediaIwouldlistarenewspapers
Therearenearlytwothousanddailynewspapersandmore
thantenthousandweeklypaperspublishedintheUnited
StatesTheyarestillthebackboneofthenationsnews
distributingsystem

Newspapersarenotinterestedinsheerpropaganda
theyareinterestedinnewsEachpaperhasitsownedi
torialstaffanditsowneditorialpolicy

Fewindeed ifany thereareamongthepublishers
andeditorswhodonotplacepublicinterestaboveallelse
inestablishingtheireditorialpolicies

ThesecondIwouldlististheradioWhileradiois
largelyaninstrumentofentertainmentithassteadily
grownasapowerformoldingandinfluencingpublic
opinionThetypeandkindofjobtobedoneinpublic
relationsforyourorganizationcanbedonebetterthrough
publicserviceprogramsandspecializedprogramsthan
throughthesocalledfeatureshows

ThirdmagazinesThereareallkindsofmagazines
fromhouseorganstonationalmagazinesAndareal
worthwhilestoryofwhatyouaredoingyourprogramits
progressoraccomplishmentscanwellbetoldinmagazine
articles

FourthnewsreelsNewsreelsarelimitedmainlytothe
dramaticexcitingpictorialeventsofthedayandwhile
publicrelationsexpertsclaimthattheydonotcustomarily
affordopportunityforpublicizingtheworkofpublic
healthofficialsIfeelthatIcannotagreeDoyou

FifthpamphletsPamphletsareregardedasthevery
firstwrittenmediaforinfluencingpublicopinion

SixthpersonalpublicappearancesPublicappearances
byofficialsandothersbeforecivicgroupsserviceclubs
publicgatheringsetceteraareamongthemostpotent
meansofinfluencingpublicopinionAbilityintheartof
publicspeakingisanassetofgreatvalueandcareinyour
personalappearanceismuchdesired

Andfinallyitmustalwaysberememberedthatwhile
thepublicrelationspolicyofanyorganizationisthere
sponsibilityoftoplevelmanagementeveryemployeefrom
thehighesttothelowestisconstantlyengagedinpublic
relationsactivitiesAndthefinestandmostenlightened
programofpublicservicecanbedestroyedthroughthe
carelessordiscourteousconductofemployees

Badimpressionscannothelpbutleadtounfavorable
publicopinionAndtherearesomethingswhichIhave
foundovertheyearsmostaggravatingtothepublicand
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whichifallowedtocontinuewillcertainlydamagethe
individualresponsibleandhisorganizationWithoutat
temptingtolistthemintheorderoftheirimportance
theyare

1Animpatientorimpudenttelephoneoperator
2Adriverofacompanycarortruckwhohogs

theroadorotherwiseviolatestrafficlawsordisregardsthe
commoncourtesiesoftheroad

3Referringcustomersorclientsfromonepersonto
another

4Hardtoseeofficials thosewhokeepcallers
waitinganunduelengthoftimeorfailtokeepappoint
mentspromptly

5Failureorunwillingnesstotackleacomplaintor
problemlyingwithinthescopeoftheactivitiesofthe
organization

Thesearethethingswithwhichthepublichasbut
littlepatienceandunderstandinglyso yettheyarethe
thingswemustallguardagainstintheconductofour
officesfortheycandevelopalmostovernightandoften
timeswiththeguiltyemployeejustifyingsuchconductin
hisownmind

InconclusionIshouldliketogiveyouthetengeneral
principlesofanypublicrelationsprogramaslaiddownby
authoritiesinthisfieldTheyare

1Theprogrammustbejustifiedintermsofexpendi
turesandresults

2Keepthosewhopaythebillsinformedaboutthe
useoftheirmoney

3Keeptheprogramontheoffensive notonthe
defensive

4Getthecooperationofallemployeesfromtopto
bottom

5BasetheprogramonactualfactsDonotbuildup
strawdummiestoknockdownforeffect

6Theprogramshouldbecontinuousinnature
7Satisfiedcustomersarethebestmeasureofthepro

gramseffectiveness orputanotherway publicre
sponseisthebestmeasureofhowwellyouaredoing

8ImpersonalattitudeDonotallowpersonaljeal
ousiesorlikesanddislikestoswayyourjudgment

9Propertiming
10Donotbecomeacommunitypest havegood

taste

Imightappropriatelyconcludemyremarkswiththis
tenthprincipleinwhichthewordpestoccurscommon
groundtoavoidforboththepublicrelationsmanandthe
mosquitocontroloperator

InclosingIwishtogratefullyacknowledgethegenerous
assistancegivenmebyMrEdwinBMoorePublicRela
tionsCouncilfortheCaliforniaStateAutomobileAssocia
tion

MrRaleyThankyouProfIamnowremindedof
theKeystonecomedieswheretheheadmanofthetown
hadseveralhatsandcoatsandhewouldchangeforthe
appropriateoperationthathewasperformingatthattime
SotocontinuewiththeprogramIwillchangecoatsand
presentmypaper

Inconnectionwiththistherewasareferenceyesterday
byDrStewartonthedropsofwaterTodaytherewas
anotherreferencebyDrReesondropsofwaterandIam
goingtoatthistimecontinuethatandgiveyouaperfect
exampleofadrip



PUBLICRELATIONSINACTION

BYTHEODOREGRALEY

ManagerConsolidatedMosquitoAbatementDistrict
SelmaCalifornia

AttheregularmeetingoftheBoardofTrusteesin
August1947aresolutionbasedonprovisionsofthe
HealthandSafetyCodewasreadintotheminutesofthe
ConsolidatedMosquitoAbatementDistrictfixingrespon
sibilityforcorrectingaknownsourceofmosquitoesonthe
personowningthelanduponwhichtheknownsourceoc
curredThiswasprobablythemostimportantstepina
seriesaimedtowardagoalefficientmosquitocontrolThis
goalhasbeenandwillcontinuetobetheobjectiveofthe
districtsPublicRelations

Thedecisiontofixresponsibilityonthepersonorper
sonsmaintainingamosquitosourcewasreachedaftercare
fulconsiderationofallfactsavailableAdetailedsurvey
ofthe640oddsquaremileswithinthedistrictrevealed
thatamajorityofthepeopleweresufferingfromtheindif
ferenceandneglectofaminorityTocorrectthisveryap
parentinjusticeandtoprepareafirmfoundationforthe
futuretheBoarddecidedwiselythatthedistrictcouldnot
acceptpermanentlytheburdenoftakingcareofanindivid
ualsabuseofpropriety

Thepracticalresultofthispolicyhasbeendemonstrated
severaltimeswithinthepastfewmonthsOneoutstanding
examplehadtodowithaMrXownerandoperatorofa
trailercamp

MrXthroughadesiretosqueezetheutmostfromthe
rentalsunderhiscontrolwasoperatingontheprinciple
thatwastewaterfromthevariousdwellingswasindeed
wastewaterandanyefforttodisposeofitinaproper
mannerwaswasteaddedtowasteAfterseveralroutine
callsbytheoperatorinthatareaMrXwaspolitelyin
formedthatmeasuresmustbetakentocorrectthecondi
tionasitexistedTheoperatorwasjustaspolitelyinformed
thatMrXwasgladtohavehimcomeroundanddoany
worknecessarybutasfarashewasconcernednbchanges
wouldbemadeThisexchangewascarriedonforsome
timebetweenboththeoperatorandMrXandthedistrict
foremanandMrXThedistrictwasquitecontenttocon
tinuepersuasivetacticsbutwassuddenlyconfrontedwith
thefactthatMrXwaslaughingatoureffortsaswellas
spreadingthewordaroundtheareathatthedistrictwas
justafarceAmazinglythistalkwashavingdefinitere
sultsonotherlandownersOperatorsinthatzonewere
repeatedlyconfrontedwiththediscouraginginformation
thattheresidentsjustdidntthinktheywouldbotherto
correctmosquitosourceswhenthesewerecalledtotheir
attentionTheoutgrowthofthiswasaveryfranticcall
forhelpfromthemeninthatzoneAfterinvestigating
anoticewaspreparedinstructingMrXtoabatethenui
sanceinaspecifiedperiodoftimeServingthisnoticetook
thebetterpartofthreeweeksbutaftersuccessfullycorner
ingthevacationerthenoticewasreadtohimandathis
requestanadditional24hourswasgranted

Theresultswereverygratifyingandmayserveasa
guideforalldistrictsMrXinstalledaverypracticaland
adequatedisposalsystemTherenterswithinthetrailer
courtwerehappywithadrymoresanitaryfrontyard
Fivebyactualcountnewhouseholdwastedisposalsystems
wereinstalledwithinaradiusofonequarterofamileof
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thetraliercourtTheoperatorswereabletolifttheirheads
andwalklikemenagainandtheprestigeofthedistrict
wasenhanced

Otherexamplescouldbecitedbuteachwouldonly
stresstheverydefiniteresultsgainedbytakingpositive
actionwhenthatcourseisjustandexpedientItisremark
ablehowquicklygossipspreadsAtomicchainreaction
musthavebeenfirstdemonstratedwhenhumansstarted
livingincloseproximitytooneanother

Manymorestepshavebeentakenallaimedatoneob
jectiveNoeffortwillbemadetopresenttheseinthe
orderoftheirimportancebutrathertheywillbeoutlined
inrespecttothetimeandeffortsdevotedtothem

Acceptingthefactthatthebestpublicrelationsare
achievedbykeepingthemosquitoesfromannoyingthe
taxpayersmorestressisplacedonpersonneltrainingthan
allotheractivitiescombinedStartingwiththetheorythat
thepublicisverypronetojudgethedistrictsactivitieson
itsfailuresthelowestpaidemployeerepresentsthenorm
foradistrictspublicrelationsConsolidatedisusingevery
meansatitscommandtotraineachemployeetothelimit
ofhiscapabilitiesStrongemphasishasbeenplacedon
theideathattherearenobossesEachmanisassigned
aparticulartaskwiththefullunderstandingthatthemore
highlytrainedmenarethereonlytohelpNoeffortismade
todrivethemenbuteachismaderesponsibleforthere
sultswithinhisownareaTodatethisapproachhas
workedtoverygoodadvantageandeachemployeeisa
credittomosquitocontrol

Servicecallscomplaintsorwhathaveyouareclosely
tiedtopersonnelrelationsbutdistinctenoughtobeset
apartExperiencehastaughtthatnothingincurstheenmity
ofapersonmorefullythantobeignoredbyapublic
agencyEveryservicerequestisfollowedupimmediately
Carefulconsiderationisgiventoeachoneprimarilywith
thethoughtofselectingthebestqualifiedpersontoservice
therequestThisisdonefortworeasonsfirsttogive
theproblemthebestanswerpossiblesecondnottostepon
thetoesofoneofourownemployeesWhenamanis
doingthebesthecanwiththetoolshehastoworkwith
hegetsalittlegripedwhensomeonenotfullyinformed
buttsintoasituationthatoftenhaslittlemerittobegin
withItisveryeasytofoulupasimplecomplaintwitha
fewillchosenwords

IntherealmofpublicspeakingConsolidatedreally
hitthejackpotAtbesttheaveragetalkonmosquitocon
trolisverydrytothelaymanGenerallyspeakingengage
mentsareafillinpromotedeitherbysomefranticpro
gramchairmanorbyasenseofdutyonthepartofone
sideortheotherEarlythissummerthedistrictrealized
thatithadsomethingbothinterestingandinstructiveto
offertothepublicEquallyinterestingtoschoolsservice
clubsfarmgroupsormixedaudiencesthisprogramhas
mademorepeopleconsciousofthemosquitodistrictthan
thehightaxrateInsteadofbeingsqueezedintoprograms
attheconvenienceofotherstheofficehasbeenbesieged
byrequestsforspeakingdatesfrombothinsideandout
sidethedistrictThisverywelcomeadditiontothedis
trictspublicrelationsisWesleyDickinsondistrictento
mologistandhiscollectionofsnakesOnthesurface
snakesandmosquitoeshaveverylittleincommonbut
aftercriticalobservationIsincerelyrecommendsomesimi
larsteptoalldistrictsMrDickinsonsveryinstructive



discourseonthereptilesoftheworldandtheconfidence
hedisplayswhenhandlinghispetsgivestheaudiencea
truerconceptionofthepartsnakesplayinourschemeof
livingHeveryadroitlybringsoutthefactthatmost
peoplewouldtakeverypositiveactioniftheyfounda
snakeintheirbedroombutthesesamepeopleexhibitonly
casualinterestoveralittlemosquitoonthebedroomwall
Thenhepointsoutthattheselittlemosquitoesareactually
responsibleformoreoftheworldsillsthanthemuch
malignedsnakes

TheprintedwordcanbedisappointingInnewspaper
articlesIholdwiththeschoolthatfeelssatisfiedifthename

isspelledcorrectlyCannedreleasesareusuallylikesome
othercannedgoodscornyEventhesedontalwaysap
pearinprintinthesameforminwhichtheyweresub
mittedInanefforttoimprovethissituationeachzone
foremanismakinganefforttoenlistthesupportoftheir
respectivenewspapersinpublishingnewsonmosquito
controlactivitiesoflocalinterestEachforemankeepshis
localpaperfullyinformedontheworkbeingdoneinthat
particularareaDistrictpolicyandactivitiesareblended
intothislocalnotewheneveritcanbedonetoadvantage
Othermediumsofreachingthepublicthroughtheprinted
wordareusednotablythepamphletWehavehadthe
pleasurethispastyearofhatchingourfirstissue

Thisbookletmadeof24pagesofpicturesandamis
cellanyofwrittenmaterialoriginatedwiththeideaofin
formingthepubliconwhattheywerebuyingConfronted
withtheappallingfactthatcomparativelyfewpeoplewere
takingadvantageoftheserviceavailabletothemwefelt
thatsomethingshouldbedonetoshakethemoutoftheir
indifferenceandifpossiblecorrectthemassofmisinfor
mationonmosquitocontrolandmosquitoesOureffortis
nowbeingdistributedtoeachhomewithinthedistrictand
copieshavebeensenttoothersinterestedinpestabate
mentMayIsayherethatIamsomewhatintheposition
ofafatherItsalrightformetocallmyoffspringabrat
butwoebetidetheoutsiderwhomakesdisparagingre
marksaboutmybabyHonestcirticismiswelcomehow
everwiththethoughtinmindthatintheverynearfuture
theassociationmaybefinanciallyabletoprintahandbook
forlaydistributionThedifficultiesandmistakesexperi
encedinourreleasemaybenefitanyfuturepublication
foreitherlocalorstatewidedistributionAlargeshareof
thecostofproducingthisbookletwasbornebyfriendly
commercialagencies

Otherstepsinourmarchtowardefficientmosquito
controlareemphasisongoodappearancebothphysically
andineverydayconductaclosecontactwithothersimilar
groupsanearlyhopelessracetokeepupwithnewdevelop
mentsproperconsiderationofallmerchantswithinthe
districtinregardstopurchasingfullcooperationwithall
civicgroupsandratherdetailedentomologicaloperations
andpictorialrecordstobetterchartthefuture

Averywelcomeaidtoourpublicrelationshasbeen
theapparentdecreaseintheareasflypopulationActually
abyproductofpresentdaymosquitocontrolthisdecline
ofaveryobnoxiouspesthasbroughtforthmoreapprecia
tivecommentthanallotheractivitiescombinedMosquito
controlistakenforgrantedTheyrepayingforitandex
pectustodoagoodjobThisagreeablesituationisbeing
fosteredbyexpandingflycontrolmeasuresbutalways
underthecloakofmosquitocontrolThesmalladditional
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costtothedistrictwillreturnbigdividendsinhappytax
payersThissidesteppingdirectresponsibilityisnotbe
causewelackcourage ratheritisanotherdeliberate
stepaimedtowardgoodpublicrelations

OurnextpaperwillbeHowCaliforniaComparesin
MosquitoControlwithOtherRegionsbyHFGray
EngineerAlamedaCountyMosquitoAbatementDistrict
Oakland

HOWCALIFORNIACOMPARESINMOSQUITO
CONTROLWITHOTHERREGIONS

ByHFGRAYEngineer
AlamedaCountyMosquitoAbatementDistrict

OaklandCalifornia

MrGrayThetopicpresentedtomefordiscussion
HowCaliforniacomparesinmosquitocontrolwithother
areasiscouchedintheformofaquestionsuchasnoone
butajackasswouldaskandnoonebutadamnfoolwould
attempttoanswer

ThatProfessorHermswasrecorded
ButbeforeIenteruponthisasininediscussionIhave

thepleasureofcallingattentiontothefactthatCommander
RockandMrSunderlandfromtheTwelfthNavalDistrict
areupstairsthereveryquietlyinthecornerWehavehad
veryexcellentrelationswiththeNavyinpastyearsand
wesincerelyhopethatitcontinues

IwillallowthistoberecordedforawhilewhileI
amspeakingintermsofglitteringgeneralitiesbutafterI
getdowntospecificcomparisonsIamgoingtoshutthe
recorderoffIdontwanttogetshotwhenIgotoFlorida
oruptoPortlandorbacktoNewJerseyorpossiblyVir
giniaIfyouaregoingtomakecomparisonsastomos
quitocontrolproblemsandmosquitocontrolworkinvari
ousplacesintheworldyouhavetorememberthatthere
arevariationsinconditionswhichmodifywhatyouwill
doandwhatresultsyoumaybeabletogetThetypeofter
rainvariesverygreatlyindifferentpartsoftheworldand
abovealldimaticconditionsvarysowidelythatitisex
tremelydifficulttoevaluateanyparticularareainrelation
toanotherunlessyouhaveagoodacquaintancewiththe
variations

JustasanexamplewithinourownstateofCalifornia
wehaveverydecideddifferencesinclimaticconditionsbe
tweenthecoastalcountiesandtheinteriorvalleysWe
havearelativelycoolclimateonthecoastandamoderate
humidityprobablyaveraginginthevicinityof50or60
percentrelativehumidityWehavecoolbreezesatnight
andthenightsareusuallycooleveninthehottestdaysof
summerButifyougointoourinteriorvalleys the

SacramentoandSanJoaquinValleys youhaveduringa
numberofmonthsoftheyeartemperaturesthatarerun
ningupabove100Fandsometimesupto120inthe
shadeThedevelopmentofmosquitoesisextremelyrapid
underthoseconditionsThecentralvalleysalsohavea
muchlowerhumiditythanwehavealongthecoastInsome
casesitgetstosuchalowstateofhumiditythatIdoubtif
amosquitodaresspitduringanytimeofitsexistencebe
causeshecouldntaffordtolosethatmuchfluidNowif
youtrytomakeanycomparisonsbetweenCaliforniaand
otherareasyouhavetotakeintoconsiderationthatwe



havevariationsofourowninclimaticconditionsandter

rainandsoonandtheseotherareashaveverydecided
differencescomparedwithus

ForonethinginCaliforniathereareseveralmosquito
specieswhichbreedthroughouttheyearButifyougo
intoIllinoisinJanuaryforexampleallbreedingceases
fromperhapsaboutthefirstofNovembertosayinApril
Theyhavewinterconditionswhichmakeoutdoorwork
difficulttoimpracticableWecanworkonmaintenance
forexampleallthroughthewinterasageneralruleBack
Easttheycannotforanumberofmonthsdoverymuch
outdoorworkBobVannotewillcorrectmeinthatifI
amwrongIconsiderthistobequiteaserioushandicap
tooutdoormaintenancethemaintenanceofdrainagesys
temsandotherstructuresforexample

Californiaisessentiallyrainlessfromaboutthefirstof
MayuntilabouttheearlypartofOctoberandtherefore
itshouldbeamosquitomansparadiseforthereasonthat
hedoesnothavenewrainfallprovidingadditionaland
perhapsunexpectedbreedingplacesIfyougointothe
southernstatesoftheUnitedStatestheeasternseaboard
andthemiddlewestsummerrainfallisquitecommon
Sometimesitisexceedinglyheavyandtheyhavethecon
stantcreationofnewmosquitobreedingplacesYoumight
sayWellthatmakesitprettytoughIcanassureyou
gentlementhatitdoesmakeitprettytoughtoexerciseef
fectivecontrolmeasuresOntheotherhandwearenot
entirelyfortunatehereinCaliforniabecausewesubsti
tuteforthatsummerrainfalltheapplicationofwaterby
irrigationsystemsAnyofyouwhohaveeverworkedin
theSacramentoorSanJoaquinvalleyswherethereisa
gooddealofirrigationarequitewellawareofthefact
thatsomeidiotfarmercanalmostalwaysapplymorewater
thanhislandcantakerunitoffdowntheroadsandinto
unexpectedplacesandthenyouhavesomenewbreeding
placesthatyoudidntknowexisteduntilperhapsyou
stumbleduponthemwhentheneighborsstartedcom
plainingandyouhadtogooutandhuntforthemSoI
dontknowthatthedisadvantageoftheeasternstatesin
regardtonaturalrainfallisadisadvantagethatisvery
greatlyinexcessoftheproblemsofirrigationthatwehave
underourmorearidsummerconditions

Ontheotherhandwedonotfacesomeofthethings
andsituationsthattheyhaveintheEastalongthesea
boardparticularlyandoneofthethingsthatyouwillmeet
intropicalareasThatis someofthesummerstorms

mayapproachhurricanetyphoonandtornadoproportions
andwhenthathappensyouwillhaveextensivedamage
tothestructuresthatyouhavebuiltandsometimesyou
mayhavealotofyourworktornoutbyanexceedingly
badstormandthenyouareinapickleoftroubleright
thereAnotherthingthatcanhappenandthisisveryapt
tohappenintheFloridaareaisthatwhenoneofthosebig
hurricanescomesalongitmaypileupthetidesalongthe
shoresandtheshoremarshesforweeksonendandthe
watercantgetoutinspiteofthedrainagesystemandyou
justhaveadevilofatimewithmosquitobreedingpar
ticularlyAedestaeniorhyncusControldifficultiesaretre
mendouslyenhancedintheFloridaareabysomeofthese
tropicalstormsituationsinrelationtothepilingupof
tidesFortunatelywedonthavethatparticulardifficulty
hereinCaliforniaWedonothavesummerstormsand
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thewinterstormsareusuallynotbadenoughtobotherus
toanyparticularextent

Areasofflatterrainarehardertodrainthanareas

whicharehillyInCaliforniawehaveontheaveragea
morevariedterrainandmorehillycountryexceptinthe
centralvalleythaninmanyoftheareasintheeasternpart
oftheUnitedStatesparticularlythenorthcentralstates
NewJerseyandFloridaTheirreliefislowerthanours
andtheirproblemsofhydraulicsanddrainagearetherefore
moredifficulttotakecareofInthatparticularrespect
Californiadoeshaveacertainamountofadvantage

OurrelativelylowhumidityinCaliforniaisanad
vantagebecauseallmosquitospeciesseemtobemore
activelivelongerandareperhapsmorepenetratingin
theirhidepiercingeffectwithahighrelativehumidity
thantheyarewhereitisparticularlydryIdontknow
whetherthatisonlyanimpressionbutitdoesseemtome
thattheycanbitealittlebitbetterunderhumidcondi
tionsthantheydounderaridconditionsAbouttheonly
exceptionthatImightmaketothathoweverisourAedes
flavescenswhichwehaveupintheShastaModocarea
whichisalargemosquitothatlivesinadrycountryand
canshedrillShereallytakesapieceofmeatoutofyou
whenshebites

Thereisperhapssomedifferenceinthebackgroundof
whymosquitoagencieshavebeencreatedinCalifornia
andinsomeotherareasInCaliforniainspiteofthefact
thatmanyofourdistrictswereorganizedoriginallywith
theimpetuscomingfromtherealestateandcommercial
agenciestherehasalwaysbeenastrongpublichealthin
fluenceandwehaveneverbeenablenorhaveweat
temptedtogettoofarawayfromthediseaseprevention
aspectorefromclosecooperationoftheStateHealthDe
partment InagoodmanyotherareasintheUnited
Statestheemphasishasbeenprimarilyonstrictlyanui
sanceaspectandeconomicconsiderationsThatisnottrue
inthesouthernstatesoftheUnitedStatesbutthereyou
havealmostnodevelopmentoftheindependentmosquito
abatementdistrictMuchsouthernmosquitoabatementis
donedirectlyunderthehealthdepartmentispurelyapub
lichealthfunctionandthehealthdepartmentsareunlikely
toconcernthemselvesverymuchwithspecieswhicharenot
diseasevectorsinotherwordstheywillstickprettydose
toAnophelesmalariaproblemsanddengueWearemore
aptoutheretotakethewholefieldtotakebothvector
mosquitoesandpestmosquitoesmoreorlessastheycome

Iwillprobablybecriticizedforeventhesegeneralre
marksbutnowwhataboutspecificinstancesHeres
whereIshutthisthingoff

Remainderofdiscussionnotrecorded

MrRaleyIwillnowpresentDrWCReeves

DrReevesAtthetimethetopicswereselectedfor
thisparticularreportIwasalittlebitdubiousaboutwhat
tieinwemighthavewithothertopicsthatareonthis
programHoweverdevelopmentsofthelastdayanda
halfhaveshownfirstthatwewillhavesomepotential
ammunitionacontinuationofthefightupnorthastohow
farmosquitoeswillflyandinwhichdirection andof

courseweallloveagoodfightOurinformationisonthe
wrongspeciesofmosquitoesbuttherepresentativesfrom
WashingtonandOregonareverywelcometoitifthey
wanttouseitSecondlyyesterdaywehadconsiderablein



formationgivenusondetrimentalpotentialeffectsofmos
quitocontrolonwildlifeandIbelievewe canhavean

optimisticnoteinthesecondhalfofthispaperon the

possiblebeneficialeffectsofmosquitocontrolonwildlife
ThispaperaswasDrHammonspaperyesterday isnot

mypaperbutitisapaperfromtheNeurotropic Virus

UnitoftheHooperFoundationtheKernMosquitoAbate
mentDistrictandtheDiseaseLaboratoryoftheBureau of

GameConservationoftheCaliforniaDivisionofFishand
Game andforthisreasonwefeelthatistheonlyfair
wayinwhichtopresentitastherearemanypeople in

thisroomwhocontributedtothisworkaswellasthose
whoarenothere

AFINALSUMMARYOFFLIGHTRANGESTUDIES
ONCULEXTARSALISANDNOTESONWILDBIRD

MALARIAINKERNCOUNTY

BytheStaffsof
TheNeurotropicVirusUnitoftheGeorge
WilliamsHooperFoundationUniversityof
CaliforniaandtheDiseaseLaboratoryofthe
BureauofGameConservationCalifornia

DivisionofFishandGame

Atlastyearsconferencewereportedthefirststudies on

theflightrangeofCulexmosquitoesinCalifornia thatin

KernCountyCulexquinquefasciatusmayfrequentlytravel
amileandmayflyasfarastwoandahalfmilesthat
Culextarsalismaytravelatleasthalfamileandthat
Culexstigmatosomawererecoveredasfar asonemile

fromtheirreleasepoint
Duringthesummerof1947thesestudieswere con

tinuedincooperationwiththeKernMosquitoAbatement
DistrictAsinthepreviousyearmosquitoesweremarked
withthefluorescentdyeRhodamineBandwerereleased
inthecenterofanexperimentalareaDailycollectionsof
adultmosquitoesweremadeatcollectingstationsvarying
indistancefrom02to25milesineverydirectionfrom
thereleasepoint

In1947particularemphasiswasplacedonastudyof
theflightrangeofCulextarsalisalthoughasmall number

ofAnophelesfranciscanusandCulisetaincidens werere

leasedatthesametime
Ofover20000markedCulextarsalisreleased18fe

malesand10maleswererecoveredThemajorityofthe
recoveries22outof28weremadeupwindfromthe
releasepointandthemaximumrangeofrecoverywas25
milesforfemalesand11milesformalesThemajority
ofrecoveriesweremadewithinonemileMarkedspeci
mensofAnophelesfranciscanusbothmaleandfemale
wererecoveredatamaximumdistanceof09milesand
Culisetaincidensmaleswererecapturedat06miles

Thepresentstudiesweredesignedtodeterminethe
effectiveflightrangeofthespeciesratherthanthemaxi
mumrangeofflightWewouldconsidertheeffective
rangetobethemaximumdistancewhichaspeciesnor
mallywouldbeabletoflyfromabreedingplaceinnumbers
sufficienttotransmitdiseaseortobecomeanuisance

Inthecaseofourstudiesitwasnotpossiblewiththe
personnelandtimeavailabletocollectextensivelybeyond
thetwomilezoneOnlysixstationsatthatdistancewere

58

visitedregularlyAlsorelativelyfewstationswereutilized
between15and2milesItisobviousthattherelatively
enormousareainvolvedbeyondtheoneandonehalfmile
boundaryintowhichreleasedmosquitoescoulddisperse
providedfoodandshelterwereavailablewasscarcely
touchedHoweverthefactthatevenonefemaleofCulex
tarsalisoroneofCquinquefasciatuswasrecoveredat25
milesfromthereleasepointleadsustobelievethatgiven
anextensivebreedinggroundofeitherorbothofthese
specieslargeenoughnumbersofthesecoulddispersebe
yondonemiletobecomeaproblemThuswefeelthatwe
arejustifiedinrecommendingthatcontrolmeasuresbe
carriedoutinazonenotlesshanoneandonehalfmiles
beyondthehumanoranimalhoststobeprotectedfrom
theseCulexmosquitoesItcouldAwrywellbethatunder
differentconditionsoftemperaturehumiditywindorto
pographythesemosquitoeswouldhavealongerorshorter
lifeandaninclinationtotravellongerorshorterdistances
Howeverthisdoesnotdetractfromthefactthatforthe
firsttimeexperimentalproofhasbeenobtainedinanswer
toanimportantpracticalproblemofmosquitocontrol
workers

Asisindicatedbythetitleofthispaperthefollowing
sectionwillbedevotedtosomenotesonwildbirdmalaria
Duringthepastseveralyearswehavebeenaskedanin
creasingnumberofquestionsbymosquitoabatementwork
ersandbylaymenconcerningtherelationshipofbird
malariatohumanmalariawhateffectmalariahasonbirds
andwhichmosquitoesarecarryingitPopulararticlesand
referencesinthenewspapersontheuseofbirdmalariafor
testingpossibleantimalarialdrugshaveundoubtedlystimu
latedthisinterestandattimesthesestudieshaveledto
misunderstandingManyoftherecentadvancesindrug
treatmentofmalariahavebeenduetothefactthatpossible
therapeuticagentscouldbetestedfirstagainstmalariaof
canariesandifeffectiveinsuchcasesthentestedagainst
humanmalaria

In1885onlyfiveyearsafterthediscoveryofmalaria
inthebloodofmanasimilartypeofparasitewasfound
inbirdbloodItnowisknownthatatleast4speciesof
PlasmodiummayinfectmanandthatinNorthAmerica
atleast9speciesofPlasmodiumarefoundinbirdsThe
malariaparasitesofmanwillnotinfectbirdsthoseofbirds
donotinfectman

Asyetverylittleisknownoftheprevalenceofinfec
tionamongbirdsoverwideareasorofthedetrimental
effectsofmalariainbirdsAlthoughdeathorprolonged
illnessfrommalariafrequentlyoccursinmanasimilar
conditionisnotrecognizedinwildbirdsOfcourseif
suchwerethecaseitmightnotberecognizedsincesick
birdswillhideorelsearequicklydisposedofbypredators
Howeverthereareindicationsthatmalariamaybeoneof
theimportantfactorsinthemortalityofnestlingbirds

Themethodoftransmissionofmalariawasfirstdemon
strated50yearsagobyRonaldRosswhoworkedwitha
CulexmosquitoandavianmalariaHisobservationswere
laterconfirmedinthecaseofhumanmalariaandAnophe
lesmosquitoes

SincethetimeofRossanumberofbloodsmearsur
veyshavebeenmadetodeterminethefrequencyofmalaria
infectioninbirdsandthespeciesofPlasmodiumwith
whichtheywereinfectedSurprisinglythereisnorecord
intheliteratureoffieldstudiestodeterminewhichmos



quitoesserveasthevectorsinnaturealthoughmanylabo
atorytestshavebeenmadeontheabilityofmosquitoesto
transmittheparasites

In1946webeganastudyinKernCountytodetermine
thefrequencyofmalariainfectioninbirdsthespeciesof
Plasmodiumresponsibleforsuchinfectionandthemos
quitoeswhichservedasvectorsThesestudieswereapart
ofourinvestigationsonencephalitisanditwashoped
thatinformationaboutthefrequencywithwhichbirdsand
mosquitoeswereinfectedwithavianmalariawouldgiveus
anideaofthefrequencywithwhichmosquitoeswerefeed
ingonwildbirdsanddemonstratethespeciesofmosquito
whichfrequentlyfedonwildbirdsfactsmostdifficultto
measurebyothermeans

Brieflytheresultsofthistwoyearstudyareasfollows
Aseriesofover5000bloodsmearsweremadeonmore
than25speciesofwildbirdsofallagesAlthoughexamin
ationoftheseslidesisnotcompleteithasbeenfoundthat
malariainfectioniscommoninmostspeciesofwildbirds
inKernCountyThusinthecaseoftwospeciesofbirds
mostabundanttherethehousefinchandtheEnglishspar
rowitwasfoundthat3to4monthsoldbirdsofthefirst
specieswere97percentinfectedin1946and76percent
infectedin1947asimilarsampleofEnglishsparrowsre
vealedthattheywere76percentinfectedin1946and25
percentinfectedin1947

SixspeciesofPlasmodiumhavebeenrecognizedfrom
KernCounty

Inordertodeterminethespeciesofmosquitorespon
sibleforthetransmissionoftheseinfectionsover2000
specimensweredissectedduringthetwoyearperiodThe
followinginfectionratesweredemonstrated

Culextarsalis114percent
Cstigmatosoma159percent
Cquinquefasciatus19percent
Anophelessp01percent
Aedessp00percent

Itmightbepointedoutherethattheinfectionrates
determinedforwildcaughtCulextarsalisandCstigmato
somaasnotedabovearesomewhatcomparabletothose
foundinthemostefficienthumanmalariavectorsinhighly
endemicmalariousregionsoftheworld

Itmightbepointedoutherethattheinfectionrates
determinedforwildcaughtCulextarsalisandCstigmato
somaasnotedabovearesomewhatcomparabletothose
foundinthemostefficienthumanmalariavectorsinhighly
endemicmalariousregionsoftheworld

Laboratoryexperimentsdesignedtotestthecompara
tiveefficiencyofvariousspeciesofmosquitoesfortrans
mittingmalariademonstratedthatCulextarsalisandC
stigmatosomawerethebesthostsandvectorsforthemalaria
parasitesunderstudy

OnthebasisofthesestudiesitappearsthatCulextar
salisandCstigmatosomaarelargelyresponsibleforthe
demonstratedhighmalariainfectionratesinwildbirdsin
KernCountywhileAnophelesandAedesprobablyarein
nowayinvolved

Insummaryitmaybestatedthatbirdmalariainfec
tionsarecommoninanypartofCaliforniasurveyedlittle
isknownoftheeffectoftheparasiteonthebirdsand
severalofourcommonspeciesofCulexareactingasvec
torsAlsoitshouldbeemphasizedthatthereisnore
lationshipbetweenmalariainfectionofmanandthatof
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birdsTheblameforhumanmalariastillmustbeplaced
ontheAnophelesmosquitoes

MrRaleyIwillaskMrPeterstopresentthenext
paper

MrPetersYouwillnotefromtheprogramthattwo
papersarescheduledfromtheStateofWashingtonatthis
meetingYouhadareportthismorningfromMitchell
MondalahoweverwithallregardstoourfriendMitch
heisunpredictableHoweverDrFrederickFFerguson
oftheUniversityofWashingtonhaspreparedapaper
andexpressedhisregretsthathecouldntpersonallyattend
thisConferenceHehasreasonswhyhecouldnotattend
thismeetingTheywerepaternalreasonswhichIhavere
centlyexperiencedsoIfeelthatIamaparticularlyappro
priatepersontoexpresshislamentsHeaskedashischoice
ofapersontoreadthispaperforArveDahlHeand
Arvehavecloseunderstandingbetweeneachotherbeing
fellowWashingtoniansatonetimeinfacttheyhaddis
cussedthepaperSoArveDahlisnthereeitherandsince
IhavetopinchhitotherwiseforArveIhaveanotherrea
sonforintroducingthispaperWithoutthoughtofinany
waycuttingDrFergusonshortsincethisisatechnical
paperandsinceMitchMondalahascoveredtheWash
ingtonaspectsofpopularinteresttothisgroupasawhole
Isuggestthatthispaperbedeferredforinclusioninthe
proceedingsandthoseofyouwhoareinterestedinthesub
jectmattercanthenreadit

SOMEPHYSICALFACTORSINTHEDEPOSITION

OFDDTMISTSASMOSQUITOLARVICIDES

ByFREDERICKFFERGUSON
DeptofZoologyUniversityofWashington

SWSIMMONSandWILLIAMMIJPHOLT

TechnicalDevelopmentLaboratoryUSPHS
SavannahGa

INTRODUCTION

BeyondthefactthatweseeDDTmistlarvicidesde
positedonmosquitobreedingsurfacesandarecertainof
thehighdegreeofefficiencyofthelarvicidingmethodwe
knowverylittleofthephysicalnatureofthesedepositions
ortheirultimatefatePreliminarystudiesattheUS
PublicHealthServiceSavannahlaboratoryshowedthat
ethanolicsuspensionsofDDTcontainednumerousmicro
scopiccrystals125DDT05 Intracolin95 ethyl
alcohol Thesestablesuspensionsinbothlaboratoryand
fieldtestsshowedaboveaverageinitiallarvalkillswithno
improvementintheresidualcharacterofthetreatment
Inanattempttoexplainthelackofaresiduumintheuse
ofDDTasamistlarvicideindosagescompatiblewith
aquaticwildlifenear005lbperacreUpholt1945
hasrecentlyadvancedthetheoryofDDTabsorptionupon
theorganicconstituentsofthepondbottomcomplexThis
theoryhasbeenverysubstantiallysupportedbylaboratory
findingsAnotherfactorforconsiderationhasbeenthe
perplexingdifferencesinthetoxicityofDDTinvarious
solvents Authorsdatamostlyunpublishedindicate
strikingkillswithhighlyvolatilesolventsandthosewith



lowvolatilitywhilesatisfactorykillsaccruewiththeuse
ofsolventsofmediumvolatilityItmustbenotedthat
considerabletoxicityisinherentinsomeofthesolvents
studiedDuringthepastyearwehaveattemptedtogive
preliminaryanswerstothefollowingquestionspertinent
toDDTsuspensionsandsolutions

1Whatarethephysicalpropertiesofthedispersed
liquidswithDDTin1gallonvolumesat005lbDDT
pergallonplussmallamountsofappropriatespreadersand
dispersers

2Whathappenstotheseliquidsdispersedinrelative
lyuniformdropletsasforexampleanaverageof100u
massmediandiameterproducedbyaparticulartestnozzle
MarleyCoNo1H41using3050psi

3WhathappenstodropsofeithertheDDTsuspen
sionsorsolutionslistedbelowof005ccvolumeplaced
ondistilledwaternaturalpondwaterandtapwater

4DoesthecrystallinemorphologyofDDTdifferbe
tweenidenticallarvicidesdepositedonwaterandondry
surfacesieglass

5WhatistherelativelongevityofDDTmistdeposits
onawatersurface

OBSERVATIONS

Thefollowingtestsamplesweretakenforthisstudy
fromidenticalbatchesofmaterialsonwhichadequateun
publishedfielddataareavailableInthesebatchesDDT
waseithersuspendedordissolvedattherateof005lb
pergallonoffluidandappliedinthefieldtestsattherate
of1gallonperacre

Solventlist
Acetone
APS 202VelsicolCorp
Benzene
Carbontetrachloride
Chlorobenzene
Ethanol

Fueloilno2
Hexane

Tetralin
Toluene

VelsicolNR70
VelsicolAR30
VelsicolAR60

Xylene
Xyleneasa35wallsprayemulsioncon

centrate

ThedoselyrelatedDDDandthenewlydeveloped
benzenehexachlorideand3956HerculesCowerealso
studiedinfueloil

1FILTERPAPERSMEARS

Inordertogainsomeideaoftheexpectedmorphology
ofcrystaldevelopedbythesecompoundsinthesesolvents
ourinitialeffortwastotake14inchstripsoffilterpaper
soakedineachoftheabovelarvicidesandtosmearthe
surfaceofcrystaldishesThesepreparations setupin
duplicatewereobservedwithstereoscopicdissectingand
compoundmicroscopesusingbothordinaryandpolarized
lightatintervalsof10minutes30minutes1week2
weeks3weeks1monthand7monthsSummarizingthis
phaseitmaybenotedthathexaneDDTisdecidedlysu
periortotheothersproducingverynumeroustinyuni
formliquidlenseswhichbegintheformationofcrystal
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loidswithin30minutesofthedryingofthesubstrate
Within1weekratherevenlydispersedburrsconsistingof
uniformrodsareseenTheseburrspersistat7months
andmeasureanaverageof142uTheotherfluidswhich
driedtoproducecrystalswereacetonebenzeneandxylene
OfthesebenzeneisthemoststrikingChlorobenzenegave
onlyafewtinycrystalloidsduringthe7monthsSome
solventsexpectedtodryoutremainedpersistentlydamp
withlittlecrystalformationSuchwasethanolCarbon
tetrachloridelikewiserefusedtodryandproducedonly a

fewcrystallinefociEtherpetroleumshoweddelicatebarb
wireclustersonlyafter7monthsTetralinandtoluene
weredryingattheendofthestudywithfewcrystalloids
OftheoilysolventsAPS202istheoneofchoicefromthe
viewpointofhavingproducedanabundanceoftinyevenly
dispersedcrystalloidswithin1monthFueloilverygradu
allyproducesthesamesortofcrystalloidasdoesAPS202
VelsicolNR70andAR60areespeciallyresistanttodry
ingundertheseconditionsandAR30developsnumerous
smallevenlydispersedcrystalloids

DDDbenzenehexachlorideand3956infueloil
wereseentobedryordryingcompoundsproducingvery
fewcrystalloidsineithercaseattheendofthestudy
Noteauthorsuseofcrystalloidtodenotesmallamorphic
formseitherasfociindryingliquidlensesorindriedout
smearsCrystalisusedwhereaptiewhenmorphology
andresponsetocrossedNicollsdictateit

ConclusionsThelessvolatilecompoundsdelaycrystal
formationbyresistancetodryingwhilethereverseisgen
erallytrueoftheothermorevolatilemixturesTruecrys
talsareallpositivewithcrossedNicollswhenthelarvicide
issufficientlydriedoutorarelargeenough

2MICROSLIDESMEARS

Inordertoimprovemicroscopicexaminationofcrystal
formationsingledropsoftheabovecompoundswere
placedbetweentwomicroslidesandsmearedmuchasina
bloodfilmtechniqueforsubsequentobservationonboth
slidesofapairAgainhexaneDDTquicklyproducedcrys
tals within10minuteslikewisethexyleneconcentrate
35DDTWithin24hourscarbontetrachlorideether
petroleumandthexylenesuspensiongaveupcrystals
DDDand3956alsocrystallizedduringthisperiodBy
1weekstimeacetoneAPS202fueloiltetralinandtol
ueneshoweddefinitecrystallizationsChlorobenzeneand
ethanolpersistedfor2weeksinaliquidstatebutwithin
3weeksthesecompoundsplusthe3Velsicolpreparations
wereshowingapositiveresponsetocrossedNicollsAt
the7monthcheckallcompoundslistedstillshowedposi
tivelypolarizingcrystallizationsalthoughofasomewhat
amorphicnature

ConclusionsThereisgeneralagreementbetweenre
sultsfromthistechniqueandthepapersmearmethodnoted
above

3SINGLEDROPDEPOSITS

Havinggainedsomegeneralideaastotheexpected
morphologyofcrystalproducedondrysurfacesfromthese
compoundsthenextstepwastoallowsingledropsof005
ccvolumetofallonthesurfaceoffreshlydistilledwater
fromaheightof2inchesThesetestsestablishedindupli
catewereruninnewPetridishesmaintainedatnormal
roomtemperaturesandventilationandexposedtonomore
agitationthannecessaryforobservationsSurfaceandbot
tomchecksweremadeat10minutes1hour24hours1



week1monthandat1yearfollowingthetreatmentsAs
expectedthesecompoundsbehavequitedifferentlyfrom
oneanotherdependingonanumberoffactorsamong
whichareprobablyviscosityspreadingpressurevolatility
boilingpointandrelativepurity

Within10minutesAPS202carbontetrachloridefuel
oiltetralinandthethreeVelsicolsformedmoreorless
perfectsurfacelensesFueloiltheVelsicolsandcarbon
tetrachlorideproducedasinglelargelensealthoughthe
latteronewasdecidedlypockmarkedTheothersformed
verynumeroustinyglobulesatthesurfacewhichinsome
casesacetonebenzeneetherpetroleumhexaneandtolu
eneappearedasnebulousstreaksunderlowermagnifica
tionsX36Therewasnoappreciablechangeinanyde
positwithinonehourfollowingtreatmentWithin24
hoursallofthetestcompoundsexceptVelsicolNR70
3956infueloilDDDinfueloiletherpetroleumcarbon
tetrachloridebenzeneandacetonehadproducedcrystals
Itmustbeemphasizedthattherewerestrikingdifferences
inthemorphologyandgenesisofthesevariouscrystalliza
tionstoonumeroustomentionhereItmaybenotedthat
fueloilproducedrelativelyfewbutlargecrystalsunder
theseconditionsWithin1weekconcerningthoseremain
ingwithoutcrystalsacetonebenzenecarbontetrachlo
rideDDD666and395 infueloilandVelsicolNR
70onlyetherpetroleumfailedtoproducethemEven
atthe1monthchecketherpetroleumstillshowedonly
thedropletnebulaementionedabovebutwithin7months
haddevelopedastrikingsetofbarbedcrystalclusters

Theobservationattheendof1yearrevealedthefol
lowingDDTinVelsicolAR60DDDinfueloiland
3956infueloildidnotshowcrystalsOftheremaining
larvicideshexaneVelsicolAR30andNR70toluenexy
leneandcarbontetrachloridedisplayedcrystalsonthedish
bottomsbutnotonthewatersurfaceInmostcasescrys
talsshowedastinyevenlydispersedspiculesasbottomde
positsEthanolandhexanemaintainedtheirclusterforma
tionsintactCrystalsofbenzenehexachlorideinfueloil
evidenceddisintegrationofclustercrystalsatthesurface
Ingeneralthoseclustercrystalsatthesurfaceweremain
tainedintheirmorphologyatdepositionwhilethosethat
sanktothebottomseemedtodiminishinsizeandtoef

fectclusterseparation
Conclusions DDTcrystalsshowevidenceofstriking

longevitywhenincontactwithwaterWhenundisturbed
manytypesremainatthesurfaceforaslongas1year

4DDTMISTDISPERSION

Becauseoftheirmoreorlesspracticalsignificance
threeoftheformulationslistedfortheabovetestsace
tonefueloilandVelsicolNR70wereselectedforlabora
torytestsdesignatedtosimulatefielddispersiontechniques
ofDDTasamistlarvicideThesethreecompoundswere
dispersedunderpressureof40psithroughaMarleyCo
nozzle1H41whichdeliversdropletsofanaverageof
100micronsUnderconditionsofagentlebreezecirca
1mphthesemistsweredepositedonnewPetridishes
containingeithertapdistilledorpondwaterTestswere
duplicatedonceandweremaintainedatroomtemperature
Observationsweremadewithboththedissectingstereo
scopeandthecompoundpolarizingmicroscopeat10min
utes1hour24hours1week1monthand2months
followingtreatmentUndersuchconditionsofdispersion
normalsurfacelenseswereinevidenceforallthreecom

poundsatthe10minute1hourand24hourcheckhow
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everthefueloillenseswereshowingevidenceoflossof
surfacetensiongraduallybecomingstreakedAttheend
of1weektheVelsicolNR70showedlargeflatlensesplus
nebulousdropletformationsbutnocrystalsacetonehad
losttheTenseformanddisplayednumerousglobulesjust
underthesurfacewithoutcrystalswhilefueloilshowedas
streakedandpockmarkedwithnoevidenceofcrystals
Thepresenceofabacterialsurfacegleadoesnotseemto
alterthecourseofeventsinanyofthetestformulations
Attheendof1monththeVelsicolNR70depositswere
stillnoncrystallinewhileacetoneonallthreetypesof
waterdisplayedtherailfencetabulartypeofsurfacecrys
tallizationFueloilhadbecomeglobulatedbutnoncrys
tallineinbothtapanddistilledwaterbutshowedafew
clustersoflongspikecrystalsonthescummysurfaceofthe
pondwaterAcheckmade5daysbeyondthistimeshowed
nofurtherchangeinanyofthetestsAttheendof2
monthsDDTinfueloilhaddevelopedafewlongspicu
latesurfacecrystalsVelsicolNR70asasolventdidnot
showcrystalswhileDDTinacetonedisplayednumerous
crystalclustersonthesurfaceTherewerenoinvertebrates
aliveintheVelsicolpondwaterpreparationwhilethey
seemedunharmedintheothertwotests

DISCUSSION

IsDDTorothermodernlyusedmosquitolarvicide
morepotentinsolutionandsuspensionorincrystalline
formThisquestionseemstologicallyderivefromthese
preliminaryobservationsItisveryprobablethatthestrik
ingpotencyoftheselarvicidesresultsfromcontactofthe
larvaewithsurfacedepositsinliquidformNotethatthe
commonlyusedDDTfueloilformulationofmediumef
ficiencydevelopsonlyafewextremelylargecrystalsof
microscopicnatureLarvicidingsolventsshouldcertainly
beselectedonthebasisofdetailedinformationastotheir
physicalpropertiesincombinationwiththoseofthetoxi
cantThesefactorsmustbebuttressedbybiologicaldata
astotheirefficiencyinbothfieldandlaboratorytests

SUMMARY

1AnindicationofthefateofDDTmistlarvicides

uponcontactwithwaterisgiventheinferencebeingthat
asthesesolutionsproducecrystalstheyarebuffetedabout
bywaveactionandareeventuallyoccludedinthepond
bottomcomplex

2DDTcrystalshaveastrikingperseverancebeing
maintainedeitheratthesurfaceofwaterorsunktothe

bottomforperiodsaslongas1yearunderlaboratorycon
ditions

3Thereisgeneralconformityinthemorphologyof
DDTcrystalsproducedonwet watersurfacesanddry
glasssurfaceswiththesolventslisted
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MrWashburnWewillnowhaveatenminuterecess
afterwhichwewillreassembleforasymposiumonthe
useofaircraft

RECESS

MrWashburnNowwearecomingtotheafternoons
programThissymposiumontheuseofaircraftwasto
havebeenintroducedbyArveDahlbutasweallknow
Arveisillsoagainthishasbeendelegatedtoourfriend
DickPetersDickdoyouwanttostarttheballrollingon
thething

INTRODUCTIONTOSYMPOSIUM

USEOFAIRPLANEFORMOSQUITOCONTROL

MrPetersItmightbebetterhadIbecomeillaswell
MorrisStewartyesterdaymentionedthathehadntpre
paredanythingWellIhadntcounteduponArvebecom
ingillandfurthermoreIwasontheProgramCommittee
andtherebyengineeredorassistedinkeepingmynameoff
thisprogrambutonceagainfindmyselfpinchhittingfor
Arve

Iwouldliketojustmentionalittlebitonthismatter
ofairplanesandstartoffbygoingintothehistoryofthe
subjectIcanremmeberfrommyexperiencesinmosquito
controlinCaliforniain194041whenanairplaneifithad
beenusedformosquitocontrolwouldhavecausedpeople
towonderwhothatcrackpotstuntpilotwasIhadthe
dubiousdistinctionofservingintheUnitedStatesArmy
foralmostfouryearsandthereIsawtheairplanecome
intoitsownIsawitcomeintoitsowninflightformation
inwhichasmanyassixC47smoreorlesscastashadowas
theycoveredadefinitecantonmentarealeavingatrailof
DDTbehindthemflyingatelevationsof500feet higher
iftheywantedtoloweriftheywantedtoSomeofthem
weretechnicallycontrolledothersjustpassesIsawsome
veryeffectiveresultsfromsuchoperationsinthecontrol
offliesandinthecontrolofmosquitoesPriortothewar
IcanrecallthattheairplanewasusedinCaliforniain
limitedamountsPetePangburnsprayedDieseloilonsalt
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marshesbeforethewarAmIrightPeteAndIbelieve
anairplanewasusedbytheMontereyCountyHealthDe
partmentinthelate30sandearly40stocontrolcertain
pondsthatwereinaccessiblebygroundequipment

ButinstartingtointroducethissymposiumIdowant
tokeynoteitbysuggestingthatwhetheritbeairplaneor
notthesamefundamentalsofmosquitocontrolapply
ThereisnomagicattachedtoairplaneoperationsIhave
encounteredinmyvarioustripsthroughoutCaliforniaa
generalattitudeamongthepublicthatmosquitocontrolis
nolongeramatterofgettingdownanddoingbackbreak
ingworkbutthatallyouhavetodoischarteranairplane
anddistributeDDTItisthegeneralattitudehowever
strangeItisontheotherhandwhenairplaneoperations
areusedaverydesirablepublicrelationsgestureIdont
differentiatenowbetweengoodorbadairplaneoperations
butrecognizethatthereisthisgullibilitythatwantssatis
factionandtheuseofairplanescandoanawfullotofgood
injustgivingsatisfactiontothosepeoplewhoexpectit
HoweverIthinkthatthetenorofthissymposiumtobe
givenfollowingmyremarkswillpointoutthatthematter
ofaccesswhichImentionedabitagohasalottodowith
thismatteroftheuseoftheairplaneIthanktheywill
discussthematterofeconomicsIthinktheywillgointo
thematteroftheecologyofthemosquitoinquestion
thevariablestobeencounteredIthinktheywilldiscuss
aerosolapproachesandsprayapproachesTheymighteven
touchupondustsIhopetheywillestablishsomeverysolid
outliningoftheneedforinspectionasaprerequisitetoair
planeoperationsforinmyopinionwithoutinspections
beforeandafterairplaneoperationsarejustapublicrela
tionsgestureTheywillgetresultsbuttheyarecostly
NowthismatterofthesymposiumitselfIthinkmyre
marksaresuperfluousbecauseIhavenothingspecificto
contribute

Inthepreliminaryprogramofthismeetingwhichyou
receivedtherewereindicationsthatwewouldhavespeak
ersrepresentingtheOrlandoLaboratoryDrDeonierwas
invitedtoleadthissymposiumHewasshortcircuitedand
unabletomakeitItwasamatteroffundsDrHesswas
invitedfromTVAbuthecouldntmakeiteitherbecause
fundsweredwindlinginTVAhesaidWewerehopeful
thatarepresentativeDrYuillofForestInsectsonthe
AtlanticCoastwouldbepresenttogivehissideofthe
fieldInfactwewerehopefulthatwecouldhaveaminia
tureairsprayingdiscussionlikethatwhichoccurredin
NorthCarolinaIbelieveitwas attendedbyArtGeib
duringlastyearWellwiththedisappointmentswhichwe
sufferedwealsosufferedsomepleasuresbecausewhenwe
glanceddownourprogramandnotedthebanquetspeaker
whoistoholdswaytonightwesawDrKniplingthere
anditrecalledmemoriesthatDrKniplinghadbeenin
OrlandoFlorida infactduringthewarIbelievehewas
inchargeofUSDAactivitiesaroundOrlandoFlorida
ConsequentlywhenunwaryDrKniplingarrivedhewas
confrontedwiththerealitythathewastobecomethe
leaderofthisnextsymposiumandIamabouttoallow
himtotakeoverNowinadditiontoDrKniplingIdont
meantominimizeourownparticipantsfromCalifornia
becausefromthebestofmyunderstandingofthelitera
tureinairplaneoperationswearedoingpioneeringwork
inCaliforniaWehavesomethingtooffertheeastcoast
thesouthernpartoftheUnitedStatesandelsewhere
throughouttheworldandIfeelthatasaresultofthis



symposiumtodaythosememberswhowillparticipatefrom
DrKniplingthroughBillPorterwhowillrepresenta
privateconcernthroughHarveyMagywhowillrepresent
ouBureauofVectorControlanditsactivitiesthrough
ArtGeibwhoisdoingalotofworkinBekersfieldand
lastbutnotleastEdSmithwhohasbeendoingawhirl
windjobinMercedCountyIfeelthatthissymposiumwill
beanoutstandingcontributiontothisConferenceSowith
thisbuildupIwillnowturnthismeetingovertoDr
Kniplingandsuggestthatheassemblehisgrouptogether

DrKniplingIcanassureyouIwasnotpreparedto
takeoverthissymposiumbutthismorningwhenIwas
corneredIagreedthatIwoulddothebestIcould

AtOrlandoFloridaIwasactivelyparticipatinginthe
variousaspectsofaerialdispersionofinsecticidesbutdur
ingthelastfewyearsIhavejustbeenreadingreportsof
whatisbeingdoneinthatfieldThemembersofthe
symposiumhoweverhavebeenactivelyengagedinthe
aerialapplicationofinsecticidessoIwillpromptlybegin
thissymposiumbyintroducingthefirstspeakerAF
Geib

EXPERIENCESINTHEUSEOFAIRPLANESINTHE

KERNMOSQUITOABATEMENTDISTRICT

ByARTHURFGEIB
ManagerKernMosquitoAbatementDistrict

BakersfieldCalifornia

DuringWorldWarIIandthepostwaryearsthere
havebeenextensiveandvarieddevelopmentsintheuseof
aircraftfordistributingDDTtocontrolmosquitoesRe
portsofthesenewertechniquesarewidelyscatteredthrough
theliteratureandnotreadilyaccessibletotheaveragein
dividualInadditionmuchusefulinformationhasnotyet
beenpublished

ItwasbecauseoftheseconditionsthattheAmerican

MosquitoControlAssociationheldmeetingsinAshville
NorthCarolinainOctober1947toprepareabrochure
presentingpracticalinformationaboutwhenwhereand
howaircraftmaybeusedtodistributeDDTtocontrol
mosquitoesandappropriatemethodsforappraisingresults

Iwasfortunateinbeingabletoattendandparticipate
andwouldliketoreportthatasaresultofthesemeetings
muchinformationofvaluetoindividualsinterestedor
engagedinmosquitocontrolactivitieswillsoonbeavail
ableinthispublication

ThelatestinformationIhaveisthatitwillbeready
fordistributionintimeforthejointAmericanMosquito
ControlAssociationandFloridaAntiMosquitoAssociation
meetingtobeheldnextmonthMarch2831atFortPierce
FloridaItwillcontaininformationofageneralnature
coveringthefollowingsubjects

1HistoricalBackgroundoftheUseofAircraftfor
DisbursingInsecticides

2TypesofAircraftandDispersalEquipment
3OperationalProcedures
4InsecticidalFormulations
5SituationsinWhichAircraftisUseful
6AppraisalorEvaluation
7PrecautionsintheUseofDDTInsecticides

8PublicRelationsLiabilityandInsuranceLegislation
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Iamsurethatthoseofushavinganyinterestinair
planemosquitocontrolactivitieswllfindthisaveryvalu
ablepamphlet

Anyonewhowishestoobtaincopiesofthispublication
andhasnotalreadymadearrangementstodosocancontact
eithermyselforDickPetersduringtheConference

USEOFAIRPLANESINCALIFORNIA
InCaliforniaDDTapplicationbyairplanehasbeen

usedin19451946and1947withvaryingdegreesof
successforthecontrolofmosquitoesAirplanesequipped
withdustinghopperssprayapparatusandaerosolexhaust
generatorshavebeenused

Withtheexceptionofafewriversandthesaltmarsh
mosquitoproblemintheSanFranciscoBayRegiontheuse
ofplaneshasbeenprimarilyforthecontrolofAnopheles
andAedesmosquitoesintheCentralValleyoftheState
wherethemosquitobreedingpotentialisinalmostdirect
proportiontolandareausedforagriculturalpurposesIn
theSacramentoandNorthernSanJoaquinValleysthe
thousandsofacresinvolvedinthericegrowingindustry
provideanAnophelinehabitatthatcanonlybeeconomical
lycontrolledbyairplanesprayingTheAedesspecieshave
adaptedthemselvesperfectlytotheirrigationofcrops
wherethewaterwillremainsufficientlylongfollowingir
rigationtoproduceadultsFromMarchintoOctoberthe
irrigationpracticesandclimateintheCentralValleyare
ideallysuitedtothedevelopmentofthesemosquitoesin
abundanceThecontrolproblemofthisspeciesnotonly
involvestherepeatedfloodingoflargeareasforagriculural
purposesbutalsotherapiditywithwhichthespeciesof
thisgrouppassthroughtheiraquaticcycleinhotclimates
Thesefactorsfavortheproductionofmosquitoesintremen
dousnumbersandmakeitalmostimpossibletoeconomi
callycontrolAederexceptbytheapplicationoflarvicides
byairplane

USEOFAIRPLANESINKERNDISTRICT
ThefirstuseofplanesintheKernDistrictformosquito

controlwithDDTwasundertakeninthefallof1945using
cropdustingequipmentandtechniquesTheseapplica
tionsweremadeforcontrolofAedesdevelopinginflooded
duckpondsusingaPT17Stearmanoperatedbyacom
mercialfirmAtthattimeweknewverylittleaboutDDT
asamosquitolarvicideandstartedbyusinga5to15
DDTdustindiatomaceousearthatestimatedrateof1to
212lbsofDDTperacreTheseratesaswenowknow
wereextremelyhighandIbelieveitisofinteresttonote
thatnoilleffectsweresubsequentlyencounteredeitherto
wildfowlortothecattlepasturinginandabouttheponds
Satisfactorycontrolofthemosquitobreedingwasob
tainedbytheseapplicationsbutnoaccuratecheckingand
recordsweremadetodeterminetheexactresults

Inthespringof1946theKernDistrictmadearrange
mentswithalocalcropdustingfirmtocontinueDDT
dustingforcontrolofAedesmosquitobreedinginirrigated
pasturesandalongtheKernRiverbottomwithinthe
DistrictStearmanplaneswitha3to7DDTdustwere
usedvaryingtheratesofDDTappliedfrom1to6ofa
poundperacreTheseapplicationswereveryhelpfulin
ourcontroloperationsbutdidnotprovetobeentirelysatis
factoryInmanyinstanceswefounditnecessarytoflythe
sameareastwicetoobtainasatisfactorycontrolandquite
oftentofollowuptheplaneapplicationwithground
equipmenttosprayareasmissedorwhereasatisfactory



larvalkillwasnotobtainedThecostoftheseflightswas
quiteexpensivewiththeoperatorcharging100peracre
fortheapplicationandthematerialvaryingfrom25cents
to100peracre

AIRPLANESPRAYOPERATIONS

Whilethisearly1946dustingwasbeingundertaken
weweretryingtoconvincethecontractortoprovidea
planewithsprayequipmentorfindsomeoneelseavailable
todosprayworkratherthandustingWefeltthatliquid
DDTwouldprovemoresatisfactoryasalarvicideandalso
belessexpensivetoapply

InMayof1946welocatedacommercialoperatorwith
sprayboomequipmentonaStearmanPT17andwiththis
shipwecompletedthemosquitoseasonof1946During
theperiodwemadeuseofthisshipMaytoNovember
onlyliquidapplicationsofDDTwereusedThesewere
madewithsprayboomandengineexhaustventuriesthat
weinducedtheoperatortoinstallonhisplane

Nearlyallsprayapplicationsduring1946weremade
with5DDTDieseloilsolutionsatratesvaryingfrom
05to85lbsofDDTperacreandthevolumeofspray
materialfrom1pintto2gallonsperacreFlightswere
madeatheightsfrom15to100ftabovegroundtheheight
beingregulatedaccordingtotheneedfordearingobstacles
suchastreespowerlinesetcSwathwidthsvariedfrom50
to100ftbutweeventuallyfoundthatatwidthsgreater
than60ftthepercentageofflightsresultinginuntatis
factorycontrolwasquitehigh

Costforliquidapplicationprovedtobeconsiderably
lessthandustingrangingfromapproximately17cto153
peracrewiththecontractorbeingpaidattherateof
4000perflighthourFactorsinfluencingthewiderange
incostperacrewereFerryingtimesizeofareaflown
shapeofareaandamountofmaterialsprayed

Resultsofsprayapplicationsweremoresatisfactory
thandustingbutwerenotaswehadhopedforWefre
quentlyobtainedwhatweconsideredcompletelarvalkills
butresultsfromflighttoflightvariedconsiderablyOcca
sionallyfailuresresultedwithapplicationsofmaterialthat
hadpreviouslyundersimilarconditionsgivenuswhat
weconsideredacompletelarvalkillFailureswerenottoo
frequentbutwedidfindthatalltoooftenwehadtorefly
anareaorreturnlaterwithgroundequipmenttocomplete
thelarvicidingwhereonlya50to75 controlresulted
fromtheinitialairplaneapplication

Foroneperiodduringtheseasonssprayingwiththe
5DDTDieseloilaccuratecheckingrevealedthatof
57flights

508resultedincompletecontrol
316resultedin95100control
36resultedin7590 control
105resultedin2575 control

36resultedin025 control

Groupingthesepercentageswefindthatin861 of
the57flightsweobtaineda75to100larvalkillanda
0to75controlintheremaining139offlights

Withoutgoingfurtherintoalengthydetaileddiscus
sionoftheseasonssprayoperationswiththe5DDT
DieseloilsolutionIwillbrieflysummarizeandpointout
afewadditionalstatementsregardingourfindingsfor1946

1DieseloilDDTsolutionsdidnotproveentirely
satisfactoryforcontrolofAedeslarvaeinfloodedpastures
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andriverbottomswhenappliedatratesvaryingfrom05
to86lbsofDDTperacre

2The1st2ndand3rdlarvalinstarsofAedeslarvae
weremuchmoresusceptibletotheDDTthanthe4thand
pupaestages

3TheadditionofB1956aspreadingagenttothe
DDTDieseloilsolutionsattherateof1pintto40gallons
generallyincreasedtheeffectivenessofthelarvicidingap
plications

AIRPLANEAEROSOLSPRAYING
Ipreviouslymentionedthatweinducedtheplane

operatortoinstallanaerosolexhaustgenerator onhisship
similartothatdevelopedandusedbytheTVAWe ran

larvicidingtrialswiththisequipmentusingdifferent con

centrationsofDDTanddifferentsolventsDuring1946
andagainin1947weobtainedsomepromisingbut very
erraticresultswiththisequipmentbuttodate wehavenot

foundthismethodofapplicationsatisfactoryforcontrolof
Aedeslarvaebutwedofinditquiteeffectiveincontrolling
adultsofallspeciesInmanycasesparticularly overwood
edareasweprefertouseaerosolsprayersforadulticiding
inpreferencetodirectsprayingapplicationsInsituations
ofthistypeaerosolsprovidebetterpenetrationof vegeta

tionandwilllaydownwidereffectiveswathsthanby spray
boomInadditionsmalleramountsofmaterial canusually
beappliedwithsatisfactoryresults

Iwillnotattempttocarrythediscussionaboutair
planeaerosolsprayersanyfurtheratthistimeMrHarvey
MagyoftheCaliforniaStateDepartmentofPublicHealth
BureauofVectorControlisparticipatinginthis sym

posiumAsaStaterepresentativeontheirexperimental
programduring1947hespenttheentire seasoninthe
KernDistrictandtheSutterYubaDistrict atMarysville
studyingaerialsprayandaerosolapplicationsIbelieve
thathewillshortlytellusinsomedetailtheresultsofthe
aerosolapplicationsatBakersfieldandMarysvilleagainst
thelarvalformsofAedesAnophelesandperhapsCulex
species

AERIALSPRAYEQUIPMENT
TheAedescontrolproblemconfrontingtheKerndis

trictandtheresultsofour1945and46useofairplanesfor
larvicidingindicatedadefiniteneedforcontinuingcontrol
activitybyairplanesTheDistrictpurchased3Stearman
PT17Biplanesandequippedtwoofthemforoperations
intimeforthe1947seasonsactivity

Oneplanewaspreparedwithsprayingapparatus con

sistingofa110gallonaluminumtankmountedinthefront
cockpitasmallwinddrivengearpumpmounted onthe
frontedgeofthelowerwingand a30ftsprayboomof
58inchIDsteeltubewithfortyChicagoSpraySystems
Whirljetspraynozzlesmountedbelowthelowerwing
Thepumpcontainsabuiltinbypassanddevelops amaxi

mumof60lbspressurepumpingavolumeof10gallons
perminuteatanormalplanespeedof90milesperhour

Intheothershipwemountedatankandpump system
similartothatjustdescribedbutthesprayliquid wasdis
chargedthroughanengineexhaustaerosolapparatussimi
lartothetypedevelopedandusedbytheTVAThis con

sistedofa14ftlengthof4inchIDsteeltubingmounted
alongthefuselageoftheshipItisconnectedat oneend

totheexhaustoftheplanesengineandontheotherend
ismountedaventuriwitha7inchlongrecoverysection
Theliquidspraymaterialispumpedfromthetank tothe



throatoftheventuriwhereitisdischargedintothestream
ofexhaustgasesthroughtwoChicagoSpraySystemsFan
nozzlesTheventuriissoarrangedthatvarioussizenozzle
andthroatdiameterscanbesubstituted

The3rdshippurchasedbythedistricthasbeenused
forinspectionandsurveypurposesWehavefounditex
tremelyvaluableintakingupinspectorsforweeklyflights
Bysodoingwefindwecandoamoreeffectivecontrol
jobandsavemanymilesoftravelandhoursofinspection
time

SPRAYAPPLICATIONS

Sprayapplicationsareconductedwiththedistrictships
andapparatusasisnowcommonlydoneinmosquitocon
trolwithairplanesofthisclass

FLIGHTPATTERN

Heightofflight 10to100feet
Swathwidth 50to100feet

Flightsmadeanytimeoftheday
Mostflightsintoandwiththewindbutalsofrequently

crosswind

LARVICIDE

Youwillrecallthatthespraymaterialusedduring1946
wasaDDTDieseloilsolutionIdidnotmentionprevi
ouslyhoweverthatwemadeseveralsprayapplicationsof
anaqueousemulsionofDDTin1946Theseprovedtobe
sosatisfactorythatwestartedoutthe1947seasonwiththis
materialandendedupusingitinpreferencetooilsolu
tionsTheemulsionusedwasthemilitaryXyleneformula
containing25 ofDDTThiswasappliedbysprayboom
as2to10solutionsatratesfrom1to7lbsofDDT
peracre

Accuraterecordsofallflightswerekeptthrough1947
coveringatotalofapproximately25000acresforthesea
sonmostofwhichwereflownwithswathwidthsof50
feetLiquiddischargeratesduringtheseasonvariedfrom
1qttogallonsperacrebutinnormaloperationsaccom
plishingdesiredresultstheamountwasabout3qtto1
gallonperacreatapproximately40lbsnozzlepressure

ForcomparativepurposesapplicationsofDDToilsolu
tionswerealsomadeduringtheyearThefollowingare
thedetailedresultsof2groupsofflightsmadewithDDT
aqueousemulsionandDDToilsolutionsresfectivelyAll
flightsweremadeforcontrolofAedeslarvae1stto4th
stagesinirrigatedpasturesalfalfafieldsandriverbottom

In28flightsusinga5aquaeousemulsionappliedat
ratesfrom23to57lbsofDDTperacreweobtained
a94kill

In5flightsusinga5DDToilsolutionappliedat
ratesof58to68lbsofDDTperacreweobtaineda
60kill

Itcanbeseenfromtheforegoingcomparisonoflarvi
cidesusedthattheaqueousemulsionprovedsuperiorto
theoilsolutionThereweretimeshoweverwheneven
theemulsionfailedtoobtainthedesiredresultsandcom
pletefailuresresultedInstanceswhenthishappenedwere
quiterarehoweverandtheemulsionprovedtobethe
mostsatisfactorylarvicideusedinallcasesReasonsfor
completeandpartialfailuresusingeithertheoilsolution
oremulsionarestillunknown

COSTSOFAIRPLANEOPERATIONS

Beforegivingyoudetailedinformationconcerningour
airplanelarvicidingcostsfor1947Iwanttotellyouthat
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Idontbelievethesefiguresshouldbeusedasaguideto
reflectairplanelarvicidingcostinthenormaloperations
ofamosquitoabatementdistrictThisisprimarilybecause
allduringthe1947seasonwehavebeenconductingajoint
programwiththeStateDepartmentofPublicHealthBu
reauofVectorControlinanexperimentalstudyintheuse
ofairplanesformosquitocontrolpurposesOur1947cost
figuresincludeallflightsmanyofwhichwouldnothave
beenmadeundernormalconditionsInadditionwefre
quentlyflyareasassmallas2acreswhichisnotnormally
aneconomicpracticeWeanticipatethatthisyeartheper
acrecostwillbeconsiderablylessthanfor1947

Thecostsofoperatingplanesownedandoperatedby
thedistrictfor1947includethesalaryofapilothiredon
anannualbasisspraymaterialaswellasthetimeofa
swamperandhisequipmentusedforloadingtheplanes

Onanhourlybasisthetotalseasonscostforairplane
larvicidingincludinginspectionandsurveytimeamounted
to2864perhourThecostonaperacrebasisamounted
to66cThislatterfigurecanbemisleadingastheacreage
costwillvarytremendouslyoneachflightorapplication
Forexampleonamonthlybasisthecostperacretothe
districtvariedfrom41cperacreinSeptemberto97cper
acreinJulyPrimaryfactorsaffectingthecostofflights
are

Ferryingtimetoandfromareaofapplication
Widthofswath
Sizeofareatobeflown

Shapeofareaflown
Payloadofship
Costoflarvicidingmaterial

Therearemanyadditionalfactorsaffectingcostsper
acrebuttimewillnotpermittheirenumerationIbelieve
itwillbeofinteresttocalltoyourattentionhoweverthe
exampleofhowjusttheshapeoftheareatobeflowncan
increasethecostperacrebyonethirdTakeanarbitrary
areaof100acresWhensuchanareaislongandnarrow
aminimumamountoftotaltimewillbeusedinturning
toflyswathsinadequatelycoveringtheareaifontheother
handtheareaissquarealmosthalfthetotalflighttime
maybeconsumedinturningoperations

SUMMARY

1AirplaneshavebeenusedinCaliforniaformosquito
conrolsince1945

2AirplanesareusedinCaliforniaforcontrolofAn
ophelesandAedesspeciesinriversricefieldsirrigated
pasturesandfieldsandsaltmarshareasprimarilyinthe
CentralValleyandtheSanFranciscoBayarea

3Dustingapparatussprayboomsandaerosolsprayers
havebeenusedinapplyingDDTlarvicidesandadulticides
formosquitocontrol

4FirstapplicationsusingDDTdustswereexpensive
andnotentirelysatisfactory

5AerosolsprayingofDDTbyplanehasnotproven
satisfactoryincontrollingAedeslarvae

61st2ndand3rdinstarsofAedeslarvaearesuscep
tibletoDDTappliedbysprayapparatusatratesofap
proximately3to4lbsofDDTperacrehoweverlarger
quantitiesareoccasionallyneededtokill4thinstar

7ControlofAedeslarvaeintheKerndistrictwasnot
satisfactoryusinga5DDToilsolutionatratesupto
85lbofDDTperacrein12to2galofspraymaterial

8Spraying3to4qtofa5aqueousemulsionof
DDTatratesof3to4lbsofDDTperacreprovedsatis



factoryforcontrolofAedeslarvaeinpasturesandriver
bottomintheKernDistrict

9UsingStearmanPT17biplanesownedandoper
atedbytheKernDistricttheannualoperatingcost
amountedto2864perhourflighttimeor66cperacre
duringthe1947seasonontheaverage

MKniplingThankyouMrGeibThenextpaperof
thissymposiumwillbebyEdgarASmithEntomologist
MercedCountyMosquitoAbatementDistrictLosBanos
California

AERIALSPRAYOPERATIONSINMERCEDCOUNTY
CALIFORNIA

ByEDGARASMITH
DistrictEntomologist

MercedCountyMosquitoAbatementDistrict
MercedCalifornia

THEMOSQUITOPROBLEMINMERCEDCOUNTYIN
RELATIONTOTHENEEDFORAERIALSPRAYING

TheMercedCountyMosquitoAbatementDistrictin
cludesnearlytwothousandsquaremilesoflandApproxi
matelythreefourthsofthisareapresentsamosquitocon
trolproblemAlthoughnineteendifferentkindsofmos
quitoesaretobefoundinthedistrictmostofthecom
plaintsaboutmosquitoesmaybetracedtoonlytwospecies
namelyAedesdorsalisandAedesnigromaculisThisisdue
notonlytotheirextremeabundancebutalsototheir
habitsfortheyarethemostviciousbitingmosquitoesin
thevalleyhavethelongestflightrangeandbitedayor
nightBecauseoftheirpreferredecologicalhabitatprob
ably90ofthenecessaryaerialsprayinginthedistrictis
forcontrolofthesetwomosquitoesBothspecieshave
adaptedthemselvesperfectlytotheirrigationsystemofthe
SanJoaquinValleyVirtuallyeveryirrigatedcropinthe
valleyproducesitsshareofAedesmosquitoesoneveryir
rigationfromApriltoOctoberByfarthegreatestpro
ducerofallispermanentpasture landwhichisseeded

withpasturegrassesandirrigatedregularlyevery7to21
daysallseasonUnimprovedlandwhchisfloodedandused
aspasturealsocontributesalargeshareofthecountys
AedespopulationLadinocloveralfalfabarleycotton
cornbeansetcallproduceAedesmosquitoesinvarying
degrees

Accordingtothe1946AgricultureReportMerced
Countyhas850000acresofpasturealargepartofit
floodedonetofourtimesayear37600acresofpermanent
pasturefloodedeveryseventotendays85500acresof
alfalfaand73000acresofbarleyObviouslyevenifonly
asmallpartofthislandwasproducingmosquitoesatany
onetimeitwouldpresentaproblemofsuchmagnitude
thatitcouldonlybehandledbyaerialsprayingActually
somuchofthislandiscontinuouslyproducingmosquitoes
thatitwouldbefinanciallyimpossibletooperateenough
sprayplanestokeepthemosquitoesundercontrolover
theentireareathroughouttheseasonHoweveritispos
sibletosubstantiallyreducethemosquitopopulationinthe
morepopulatedareasforthegreaterpartoftheseasonby
carefullyselectingtheareastobesprayedandkeeping
abreastofcurrentdevelopmentswithathoroughsystem
ofinspection
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AIRPLANESANDEQUIPMENTUSEDBYTHEMERCED
COUNTYMOSQUITOABATEMENTDISTRICT

FORAERIALSPRAYING

TheDistricthasusedtwoairplanesinitsspraypro
gramanAeroncaChampionownedbytheDistrictanda
Stearmanbiplaneundercontract

TheStearmansprayplanewasdevelopedinthelate
summerof1946bytheInlandAviationCompanyofLos
BanosCaliforniaItisaPT17withaPratt Whitney
450HPengineandwasmodifiedforliquidspraywork
byLloydStearmanthedesigneroftheoriginalStearman
airplanes

ThemodifiedplaneisknownasanInlandBoeing75A
Itisequippedwiha130gallontankasprayboomand
anexhaustaerosolapparatusThesprayboomisactually
fourseparateboomsequippedwithanozzleoneachend
Eachboommaybeoperatedseparatelyorincombination
withoneormoreoftheotherthreeThismakesitpossible
tovarytheoutputfrom7to28gallonsperminuteIn
actualpracticeonmosquitoworkthismakespossibledos
agesoffromonehalfgallontotengallonsofliquidper
acre

Theexhaustaerosolapparatuswasconstructedinac
cordancewiththerecommendationsoftheUSPHSand
TVAinPublicHealthReportVolume61Number32
August91946Itiscapableofputtingoutfrom1to14
gallonsperminuteorfrom1pintto1gallonperacre
Thechangeoverfromsprayboomtoexhaustaerosolcan
bemadeintheairorbothcanbeoperatedtogether

TheAeroncaChampionwasequippedwithametal
propellerandthe65HPenginewasalteredtoincrease
thehorsepowerto75Thesprayapparatuswasdesigned
byLloydStearmanandbuiltbyInlandAviationCompany
Itconsistsofasprayboomwith10nozzlesSpraysystem
whirljetspraynozzle18B5anda35gallontankLiquid
issuppliedunderpressuretothenozzlesbyanOberdorfer
pump4TypeAFormY10gallonperminuteoutput
Thepumpisdrivenbyafourbladealuminumalloyad
justablepitchpropellerTankboomandallpipingis
aluminumalloyOutputisvariedfromonehalftoone
gallonperacrebymeansoffapressureregulatingvalve

RATESANDMETHODSOFAERIALAPPLICATIONOF
INSECTICIDESFORMOSQUITOCONTROL

INMERCEDCOUNTY

Theonlyinsecticideusedforaerialsprayinghasbeen
DDTinitsseveraldifferentformsMostoftheworkhas
beendonewithtechnicalgradeDDTinDieseloiland
xyleneasanauxiliarysolventInsome casesthe25
emulsiblehasbeenmixedwithDieseloilandin afew

casesthe25emulsiblehasbeenmixedwithwaterFive
tenandfifteenpercentsolutionshavebeenusedbutin
allcasestheapplicationrateofactualDDTwasapproxi
matelythesameThefirstseasonafivepercentsolution
ofDDTwasusedintheStearmanplanewiththe spray
boomItwasappliedattherateofonegallontothe acre
givingapproximately4lbtotheacreThesecondseason
a10solutionwasappliedattherateofIV2gallonto
theacregivingthesamedosageofDDTAfifteenper
centsolutionwasusedintheexhaustaerosolandapplied
attherateofonequarttotheacregivingapproximately
3lbtotheacreofactualDDT

Theuseoftheaerosolwasextremelydependenton
theweatherandwasrestrictedtotheearlymorninghours



Itwaspossibletousetheaerosolfromdaybreakuntilthe
beginningofthethermalupcurrentswhichduringthe
summermonthsusuallymeantfromdaybreakataboutfive
AMuntileightAMoronlytwotothreehoursaday

Thesprayboomwasmoreversatileandcouldbeused
untilastrongwindcameuporuntilitbecamequitewarm
Thismeantaboutfiveorsixhoursofflyingadayasitwas
usuallypossibletoworkuntilnearlynoonwitheither
planeItwasalsopossibletousethesprayboomforan
additionaltwotothreehoursintheeveningandthiswas
doneregularlywiththeAeroncaOnoneoccasionthe
Stearmanplanecontinuedsprayingfrom600amuntil
400intheafternoonbutsuchperfectweatherconditions
wererare

Ordinarilysprayingiscontinueduntilitbecomessowarm
thatthespraynolongerreachesthegroundoruntilthe
windbecomessostrongorgustythatitisimpossibleto
obtainanevendistributionofthesprayparticlesThat
decisionwasnormallyleftuptothemanontheground
Thesprayoperationsordinarilyrequiredtwomenonthe
groundOnedrovethetruckwiththespraymaterialand
operatedthepumpforloadingtheplanetheotherman
usuallytheDivisionForemanorInspectorworkedwith
theplaneInsomecasesitwasnecessarytomeasureoff
theswathwidthandsignaltheplaneforeachflightline
Thiswastrueinricefieldsduckclubsetcoranyother
largeareaswheretherewerenoroadsfencesorother
markersforlininguptheflightlines Signalingwas
accomplishedinthesmallerfieldssimplybypacingoffeach
swathandstandingorwavingawhiteflagattheendof
thefieldWhereitwaspossibleajeeportruckwasdriven
aheadandparkedforeachswathForlongflightlinesof
onetotwomilesitprovedquitesatisfactoryforthejeep
toshootoutapuffoftheaerosolsmokeastheplaneap
proachedeachflightlineThesmokecouldbeseensev
eralmilesawayEvenwhenitwasnotnecessarytosignal
theplaneforswathwidththegroundmanstayedright
withtheplaneinordertoinsurethataneffectivejobwas
beingdoneandtoobtainarecordoftheareacovered

THEPLACEOFAERIALSPRAYINGINTHEOVERALL
PROGRAMOFMOSQUITOCONTROL

Aerialsprayingisonlyusedwhenithasadefinitead
vantageovergroundsprayingSomeareasareinaccessible
fromthegroundbutmaybereachedeasilyfromtheair
Insomesituationswheretimeisafactorthemosquitoes
mighthatchoutbeforetheycouldbetreatedfromthe
groundbutcouldbetakencareoffromtheairSpraying
oflargeareascanbedonecheaperfromtheairthanfrom
thegroundWiththeStearmanplaneitisnoteconomical
tosprayindividualfieldssmallerthan100acresasso
muchtimeislostintheturnsthatitraisesthecostto
morethanitwouldbeforgroundtreatmentWiththe
Aeroncaitisnoteconomicaltosprayfieldssmallerthan
10acresWitheitherplanesprayingoflargeareasbrings
theunitcostdowntoapointwhereitisequaltoorless
thanthecostofgroundspraying

MostoftheaerialsprayinginMercedCountyhasbeen
inthelargeareasofpasturelandforcontrolofbothlarvae
andadultsofAedesmosquitoesprincipallydorsalisand
nigromaculisNoattemptwasmadetosprayonlythat
partofapastureunderwaterWhenapasturewaspar
tiallyfloodedanddevelopingmosquitoestheentirefield
wassprayedInasinglelargefieldoraseriesofsmaller
adjoiningfieldsasinglesprayjobwouldbeanadulticid
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ingtreatmentattheendfirstfloodedalarvicidingtreat
mentoftheactualwaterareaandaprehatchingtreat
mentoftheendnotyetfloodedHenceitwasnecessary
toarriveatadosagewhichwouldeffectivelyaccomplish
allthreepurposesAftermuchexperimentationadosage
of4lbperacrewasdecideduponThisdosagegave
100 killofthelarvaeandtheprehatchingtreatmentand
95 pluskilloftheadultsInindividualcasesthistreat
menthasbeeneffectivethroughasmanyasthreeorfour
irrigationsoraperiodofthreetosixweeks

Inadditiontothesprayingofpasturelandtheair
planehasbeenusedtoadvantageinotherwiseinaccessible
placessuchastulepondscloggeddrainditchessloughs
riverbottomsandgolddredgerpitsEntirecitieshavebeen
sprayedaswellascertainurbanareasforfairscelebrations
etcExtensivericefieldswhichcouldbecontrolledinno
otherwayweretreatedbyaerialspraying

Someofthepasturesandduckdubswhichremained
floodedforlongperiodsoftimeweresprayedforcontrol
ofCulextarsalislarvaeSeveralfarmsweresprayedfor
CulexquinquefasciatusandCulexpipiensDitchesand
sloughsweresprayedforAnophelesfreeborniCulexstig
matosomaandCulextarsalisThericefieldsweresprayed
forAnophelesfreeborniandCulextarsalisThegolddredg
erpitareaalongtheMercedRiverproducesall19kinds
ofmosquitoesfoundintheCountysowassprayedinan
attempttokilllarvaeandadultsofasmanykindsaspos
sibleInsomecasesthesprayboomandaerosolwereused
togetherinordertogetpenetrationthroughthetreesandto
getahighinitialkillandalastingeffect

THERELATIONOFTHEMOSQUITOAERIALSPRAY
PROGRAMTOTHEWILDLIFEOFMERCEDCOUNTY

Althoughnoseriousproblemhasyetarisenthereis
alwaysthepossibilityofdeleteriouseffectsofDDTon
fishbirdsandbeneficialinsects

Thedosageused4lbperacreissufficienttokill
smallfishinconfinedwaterareassuchasshallowpuddles
leftafterfloodingafieldorditchesinwhichthewater
hasbeenturnedoffHoweverinthesesituationsthefish
wouldprobablydieanywayItisdoubtfulthatthisdosage
wouldbeenoughtokillanyfishinthedeepflowingcanals
ditchessloughsandriversSincemostofthesprayingis
doneonpastureandswamplandthedangertofishdoes
notpresentaveryseriousproblemAnoteofcaution
mightbeaddedinregardtothesprayingoflakesreser
voirsorevenslowlymovingriversInonecaseintheupper
MercedRiverareaanumberofbasswerekilledThelocal
fishermenblameditonthemosquitosprayingAlthough
thedosageappliedwouldhardlybesufficienttokillsuch
fishinslowlymovingwateritisquitepossibleinthisarea
thatthepilotbecameconfusedandrepeatedthesame
swathseveraltimesSuchaheavydosagewouldcertainly
beenoughtokillfairlylargefish

Therehavebeennoilleffectsonthebirdpopulation
sofarasisknownHoweverwithnearly300DuckClubs
covering70squaremilesthepossibilitymakesitessential
thateveryprecautionbetakenItseemsveryunlikelythat
therewouldbeanydirecteffectsoftheDDTontheducks
butsincemanyofthemeatacertainnumberofaquatic
insectswhicharereadilykilledbyDDTitispossiblethat
theducksmightbeaffectedTheonlyplacewherethishas
comeupisontheCaliforniaStateGameRefugeatLos
BanosCaliforniaThemanagerofthegamerefugewas
hesitantaboutallowingthedistricttosprayhisponds



Insteadoflarvicidingthepondsthedistrictwaiteduntil
themosquitoeshadhatchedandthenadulticidedthearea
withtheexhaustaerosol

Severalthousandacresofduckdubshavebeenaerial
sprayedwiththesamedosageusedonpasturesandswamps
withoutasinglecomplaintfromtheownersorthehunters

Theproblemofkillingbeneficialinsectshascomeup
severaltimesinregardtobeesSeveralcomplaintshave
comeintotheeffectthattheaerialsprayingwaskilling
offbeesincertainhivesEverycasesofarhaseventually
beentracedtootherspraymaterialsprincipallyarsenicals
Althoughthepilotstakeeveryprecautiontoavoidspray
ingdirectlyonbeehivesinoneortwocasesithasbeen
doneInonecaseatruckloadofbeehiveswasinaback
yardintownandwascoveredwiththeDDTsprayThe
ownerobservedthehivesdoselyandreportednoillef
fectswhatsoever

Thereisalsothepossibilityofmateriallyreducingthe
populationsofpollinatinginsectsandinsectsingeneral
Asyetsolittleresearchworkhasbeendoneonsuchprob
lemsthatitisdifficulttodeterminehowimportantthe
problemactuallyisDuringthenormalsprayprogramthe
onlyotherinsectwhichwasobviouslyconsistentlykilled
offwasthehouseflyThiswasdefinitelyanadvantageas
itresultedinmuchgoodwilltowardsthedistrict

Justwhattheresultofrepeatedsprayingsinthesame
fieldwillbeishardtopredictHoweveroneincidentin
volvingtheapplicationofahigherdosagethannormal
showedsomeinterestingresults

Inoneparticularfield100acresofpermanentpasture
adosageof8lbtotheacrewasappliedbymistake
throughfaultyadjustmentofthepressurereliefvalveIn
thisfieldnomosquitolarvaewerefoundfornearlysixty
daysHoweveratthetimeofthesprayingmanyother
insectsintheareawerealsokilledWithintenorfifteen
minutesthesurfaceofthewaterwasblackenedwiththe
bodiesofinsectssuchasbugsNotonectidsandCorixids
beetlesHydrophilidsandDytiscidsetc dragonflies
mayfliesbeeswaspsetcItalmostseemedtoberaining
insectsforafewminutes

Thedangerofseriouslyupsettingthebalanceofnature
isonewhichshouldbeconsideredwithduecautionby
thoseresponsibleforlargescaleaerialDDTspray
programs

AerialSpraying
Cost Comparabletoor

cheaperthangroundspray
ingwherelargeareasare
sprayed

TimeMuchfasterPos

sibletosprayfrom100to
400acresperhour

Accessibility Planecan

spraymanyplaceswhichare
inaccessiblefromtheground
suchaslargeswampstule
pondsduckponds rice

fieldsetc

APPENDIX

COMPARATIVETABLES

GroundSpraying

CostCheaperthanaerial
sprayingforsmallareas

TimeOnetruckwitha

sprayboomcansprayfrom
5to20acresanhour

AccessibilityGroundrig
cansometimesgettospots
withoverheadobstructions
whichwouldpreventplane
operation
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SmallPlane

AeroncaChampion

1Cansprayanaverage
of125acresanhour

2Economicalforspray
ingareasof10acresor
larger

3Canspray12gallonto
1gallonperacre
4Noaerosol

DistrictOwnedPlane

Directcostsofoperating
theAeroncaChampionair
planefromApril151947
toSept301947notin
cludingthecostofinsecti
cide

Gasolineandoil 69781
Repairs overhaul64963
Hangarrental 18000
Fire TheftIns 12600

LiabilityIns 18000

CompensationIns 37168
PilotSalary 247950
Totaldirectcost 468462
for1947season

Totalacressprayed71290
Costperacre 007

Totalhoursofflying 564

Costperhour 830

Totalgalsofspray 32996
Costpergalsprayed014
Galsperhour 58

Acresperhour 126

Planerental

Totalacresaerosoled

Costperacre

Totalgallonsofaerosol
Costpergallonaerosol

Gallonsperhour

Acresperhour

COMPARATIVETABLES

COMPARATIVETABLES

AERIALAEROSOL

LargePlane
InlandBoeing75A

1Cansprayanaverage
of270acresanhour

2Economicalforspray
ingareasof100acresor
larger

3Cansprayfrom1pint
to10gallonsperacre

4Equippedwithexhaust
aerosolapparatus

RentedPlane

Rentalof450hpIn
landBoeing75Abiplane
MayandJune1947

Planerental 293983
Total 293983

SPRAYING

14692
020

54
5500

7646
038

141

272

Theabovecostsdonotincludethecostof10DDT
larvicideindieseloilat50centspergallonorthecapital
costoftheAeroncaairplaneandthesprayequipment

174364

9222
017
2383
073

74

288



DistrictOwnedPlane

1Capitalinvestment

Aeroncaplane 277765
Sprayequipment 88150

Total 365915

2Unitoperatingcost
Doesnotincludecapital
izedcostofairplaneand
equipment
830perhour
007peracrecovered
014pergallonsprayed

3Convenience al

waysreadyforimmediate
operationonshortnotice

4Noproblem

5Pilotisdistrictem
ployeetrainedinmosquito
controlmethodsandisfa
miliarwiththeterrain

PastureandSwamp
DitchesCanalsandSloughs
Ponds
RiceFields
Urban
SewerFarms

TOTAL

3Maximumkillin26
hours

4Oneloadof130gal
lonsdispensedin20min
utesat12gallontotheacre
260acrestotheload10
solutionofDDTusedto
give4lbperacre

COMPARATIVETABLES

CLASSIFICATION

COMPARATIVE

AerialSpray Boom

1Large droplet si

Massmediandiameter
150microns

2Fairpenetration
throughfoliage

ze

of

RentedPlane

1Capitalinvestment
None

2Unitoperatingcost

5500perhour
020peracrecovered
038pergallonsprayed

3Requires24hoursno
ticeandeventhennotal

waysavailable
4Minimum guarantee

of1hoursflyingtimeif
calledout

5Samepilotisnotal
waysassignedtothejob
henceisnotfamiliarwith
theworkortheterrain

OFAREASSPRAYED

Acres

82586
1986

300
320
210

580

85982

Hours

60532
525
110

219
103
231

61800

TABLES

AerialAerosol

1Small droplet size

Massmediandiameterof50
to75microns

2Excellentpenetration
throughtreesbushesand
tallgrass

3Maximumkillin3to
6hours

4Oneloadof130gal
lonsdispensedinonehour
at11qttotheacre390
acrestotheload15solu
tionofDDTusedtogive
4lbperacre

MrKniplingThankyouMrSmithforyourvaluable
presentationNextMrHIMagywillgiveapaperon
Acomparisonoftheuseofthethermalexhaustaerosol
planeandthesprayplaneinmosquitocontrolinKern
CountyandtheSutterYubaMosquitoAbatementDistrict
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ACOMPARISONOFTHEUSEOFTHETHERMAL

EXHAUSTAEROSOLPLANEANDTHESPRAY

PLANEINMOSQUITOLARVAECONTROLIN
KERNCOUNTYANDTHESUTTERYUBA

MOSQUITOABATEMENTDISTRICT

HARVEYIMAGY

IncollaborationwiththeKernMosquitoAbatement
DistricttheBureauofVectorControloftheCalifornia
StateDepartmentofPublicHealthconducted150studies
closelyevaluatingthecontrolofmosquitoesbyusingthe
airplaneapplicationofinsecticidesinKernCountyduring
thespringandsummerof1947Thevariousmeteriologi
caloperationalentomologicalandbiologicalfactorsthat
mighthaveinfluencedtheresultswereevaluatedForthe
purposeofthissymposiumonlythegeneralconceptsand
resultsofthesestudiesarereportedhereinAcomplete
reportofthesestudieswillbepresentedtothemembers
ofthisAssociationinthenearfuture

Twoairplaneswereusedoneequippedwithaspray
boomandtheotherwithathermalexhaustaerosolgenera
torThethermalexhaustaerosolplanewouldbethepre
ferredmethodofapplicationofinsecticidesbecauseofthe
greaterdistancetheshipcouldflywithoutreloadingandthe
widerswathsthattheinsecticidesaredispersedMrGeib
hasalreadyindicatedthatthesprayplanewasmoresuccess
fullyusedasameansofcontrollingAedeslarvaeinpasture
landsthantheaerosolplaneAkillapproaching100
wasimperativeduetothetremendousnumberofAedes
larvaeoccuringinfreshlyirrigatedpasturelandsThiskill
wasconsistentlyobtainedwiththeuseofa5WarAssets
DDTemulsionappliedwiththesprayplaneattherateof
0304lbacreandbetween34andonegallonacreata
swathwidthbetween50and100feetHoweververy
erraticresultswereobtainedwhenthethermalaerosolplane
wasused

TwelvedifferentDDTsolventsandmixtureswereused
inthethermalexhaustaerosolplaneThesematerialswere
appliedattherateof14to13gallonacreandbetween
0304lbDDTacreataswathwidthof50feetThe
followingmaterialswereused
No ApproxPercent
Studies Material KillLarvae

6 214GoldenBearExtract16ozB1956 80
5 214VelsicolNR7016ozB1956 80

8 214StandardBaseOilWT 85

3 25ComChemurgicEmulsible 90
GeneralPetroleumDistillate544CPD544C

DDT
10 10 72
4 15 49
3 20 66

11 214 40

ThiskillwasconsideredinadequateforAedeslarvaecon
trolsincean80mortalitywherein50larvaeperdipwere
foundwouldproduceabout350000adultsperacre

Atthispointinthediscussionifwouldbeaproposto
askWhydidtheemulsionspraygivemoreeffectivecon
trolthantheaerosolplaneapplicationsinviewofthefact
thattheDDTdosageperacrewassimilarforbothtypesof
applicationIwouldliketoofferthetheoryandIam
sureMrGeibbelievesthesameasIdothattheemulsion
spraylarvicidespenetratedthewatersurfacewhereasthe



aerosollarvicidesremainedonthesurfacesinceAedes
mosquitoesareprincipallybottomfeederstherewouldbe
agreaterchanceforthelarvaetocomeintocontactwith
alethalquantityofDDTthatwasappliedasanaqueous
emulsion

Sincetheaerosolplanecouldflythreetimesasfarwith
oneloadofinsecticidethanthesprayplaneitwasthought
thatitmightbeagoodideatoattempttoduplicatethe
sameprincipleofcontrolbyincorporatingalargeamount
ofemulsifyingagentsintheaerosollarvicidewiththe
hopedforresultofsurfacepenetrationandcheapercontrol
Twotrialswererunusing3 Igepoland12 B1956
astheemulsifyingagentsand214DDTinPD544C
BothwereappliedforthecontroloffirstandsecondInstar
AedeslarvaeTheaveragemortalitywas75

Wenextattempteddilutingthesamematerialatvari
ousproportionswithwaterandDieseloilandapplyingthe
materialswiththeaerosolplane
NoStudies

3
1

1

NoStudiesMaterial

Material
PD544C11Water
PD544C21Water
PD544C11Dieseloil

Kill

12
0
0

VelsicolAR60waspreparedinthesamemannerwith
5emulsifyingagentsandappliedthesameway

Kill

2 VelsicolAR6011Water 83
1 VelsicolAR6011Dieseloil 26

Whenemulsifiedwithwaterandappliedwiththeaero
solshipthekilllookedpromisinghoweveritwasnotas
goodastheWAemulsion anditspricewaspro
hibitive

Ofalltheabovematerialsmentionedasbeingusedin
theaerosolplaneStandardBaseOilWTandChemurgic
EmulsibleappearedtobethemostpromisingOfthelatter
onlythreestudieswerecompletedThesewereconducted
towardtheendoftheseasonMorestudieswiththese
materialsshouldbemadeinthefuture

LateroninthesummerthisBureauconductedsimilar
studiesinconjunctionwiththeSutterYubaMosquito
AbatementDistrictforthecontrolofanophelinelarvaein
ricefieldsAthermalexhaustaerosolshipwasusedThe
planeflew100ftswathsandappliedbetweenonepint
and13ofagallonperacreofinsecticideTherewere11
studiesinwhichaPD544CDDTconcentratewasused
incombinationwithDieseloilatvariousratiosThese
studieshadanaveragemortalityofbetterthan96 In

threeofthesestudies0026lborlessofDDTinabout
onepintwasappliedperacrewithbetterthan95 mor

talityComparethiswith04lbrequiredtocontrolAedes
mosquitolarvaeInotherwordsitrequiredonly116the
amountofDDTnecessarytoeffectivelycontrolAnophe
linelarvaethanwasrequiredforAedeslarvaecontrol
ProbablythefactthatAnophelinelarvaefeedatthesur
faceaccountedforthisdifferenceinsusceptibilityObvi
ouslytheaerosolplaneapplicationofDDThasaplacein
thecontrolofAnophelinemosquitoesinricefieldsThe
completeresultsofthesericefieldstudieswillappearasa
miscellaneousitemoftheOperationsManualItwillbe
availablewithinafewweeks

OnthebasisofboththestudiesconductedinKern
CountyandintheSutterYubaMosquitoAbatementDis
trictonecouldsafelysaythata5DDTWarAssets
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emulsionappliedwithasprayplanehasgivenaconsist
entlyhighmortalityrateapproaching100forthecon
trolofAedesinpasturelandsDDTsolutionsapplied
withathermalexhaustaerosolshiphavenotgivenconsist
entlysatisfactoryresultsforthesamespeciesHowever
thismethodofapplicationhasbeenusedforthesuccessful
controlofAnophelinelarvaeinricefieldsintheSutter
YubaMosquitoAbatementDistrictAtpresentwecan
safelyrecommendtheuseofthethermolexhaustaerosol
planeonlyforAnophelinelarvaecontrolinricefields
Moreinvestigationsoftheuseofthistypeofplanein
mosquitocontroliswarranted

Imightalsoaddthatwehavealwayshadsatisfactory
adultmosquitocontrolwiththeaerosolplane

ANANALYSISOFFLIGHTDATAANDTHECOSTSDATA
INTHEAIRPLANEAPPLICATIONOFDDT

Incomputingthecostoftreatingthefieldsinour
studiesatBakersfieldwewerestronglyimpressedbythe
relationshipofthetotalflighttimeanditscomponentparts
totheunitcostperacretreatedThecomponentpartsof
thetotalflighttimeincludedtheactualsprayortreatment
timetheturningtimeandtheferryingtimeMrGeib
figuredthatitcosthim2864perhourofflighttime
Thisincludedthepilotssalarygroundcrewsalarymain
tenanceandrepairscostofairplaneandspecialequip
mentSincethelargerportionofthecostoftreatingafield
isduetothetotalflightthisitemofcostmustbedeter
minedaccurately

Thereweremanyvariablesthattendedtogiveafalse
flighttimepictureandconsequentlyafalsecostpicture

Thepilotwasoftenobligedtoflygreatdistancestoa
verysmallexperimentalplotThecostperacrewould
obviouslybeexceedinglylargeoutofproportiontoasimi
larfieldifitwereclosetothelandingstrip

Whentheexperimentalfieldandotherfieldsthatwere
beingtreatedunderthedistrictsroutinecontrolprogram
weretreatedtogetherduringoneflightthecostforeach
routinecontrolfieldandtheexperimentalfieldswasata
minimumbutwhenaspecialflightwasnecessaryinorder
toflyonlytheexperimentalfieldsthecostwasmuch
higher

Therewasntadearunderstandingoftherelationship
ofturningtimetothesizeoftheacreageMostofthe
flighttimeforsmallacreagewouldhavebeenspentinthe
turningtimebetweenswathsForexampletherewould
beasmuchtimespentontheturnsforatenacrefieldas
foran80acrefieldifthewidthofthefieldswasthesame
becausethesamenumberofswathswouldhavetobemade
Thisrelationshipwasnotdearlyindicatedontheflight
timedata

Withthesereasonsinminditwasdecidedthatamore
accuratemethodofanalyzingtheflighttimedatashouldbe
madeThefolllowinggraphsweremade
ASpecificReasonsforthisAnalysis

1Todeterminetherelationshipsbetweenthevarious
itemsofflighttimeandthecostoftreatingfields
ofgivenacreage

2Todeterminethedifferenceincostoftreatingsimi
laracreagewithplanesthathavedifferentratesof
discharge

BFlighttimeanalysisofSquarefields
Thisisthehypothesisorpresumptiononwhichwe
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basedourtotalflighttime
1Assumptions

aSquarefields thisassumptionprovedtobe
validonthebasisof10296acrestreatedbyboth
aerosolandsprayplanewitha50ftswathby
theKernMosquitoAbatementDistrictviz

Average
Ranges Acreage FlighttimeTotalcostacre
525acres 149 3412 107
3060acres 456 420 67
75120acres 940 5924 585

bAerosolplanerateofdischarge 13galacre
cSprayplanerateofdischarge1galacre
dTankcapacity 70gallons
eFerryingtime 20minutesforeachload

fTurningtimeis40secondsperturn
gMosquitoesarebeingcontrolled

2Concepts
aActualspraytimeisthesmallestitemoftime
bTurningtimelargestportionofflighttimefor

aerosol

cFerryingtimeisconstant
dThelargertheacreagethelesstimespentin

flightMythirdslidewillbearthisout

CFlighttimeanalysisofRectangularfields
1Assumptions

aEachacreagehasabaseof1000ft
bRateofdischargetankcapacityferryingtime

sameasforsquarefields
cMosquitoesarebeingcontrolled

2Concepts
aSmallertheacreagethemoretimespentin

flightthelargerthelesstimespentinflight
bSpraytimeisthesmallestitemoftime
cTurningtimeisconstantforallacreage
dTotalflighttimeforallacreageislessthanfor

asquarefield

DTheremainderofthediscussionisbaseduponsquare
acreageasthebulkoffieldsthatweretreatedinKern
Countyweresquaresubsections

EUnitflyingtimeperacreofsquarefields
1Thelargertheacreagethesmallertheunitflying

timeperacrefortheaerosolplaneandtheconverse
istrueforthesmalleracreagefortheaerosolplane
Aerosolplaneflies210acresononeload

2Sprayplane thegeneraltrendoftheunitflight
timeisthesameasfortheaerosolplaneexcept
fortheincreasedtimeonreloads

3Theinitialpeakoneachreloadforthesprayplane
issuccessivelylowerthantheinitialpeakofthe
precedingload

4Theincreasedunittimeforthereloadsofthespray
planeiscausedsolelybytheadditionalferrying
time

FUnitcostperacreofsquarefields
ThisistheoreticalItisnotusedintheevaluationof
ourresults
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1Assumptionsinadditiontotheaboveassumptions
aMaterialusedforbothplanesisthesame5

DDTinDieseloilattotalcostof025pergal
lonThisisnotrecommendedforAedes

2Concepts

aTheunitcostcurveforthefirstloadofthespray
planedoesnotcoincidewiththatoftheaerosol
planebecausethecostofinsecticideisthree
timesmoreperacrethanfortheaerosolThe
differenceisacostofmaterialdifference

bThegeneraltrendfortheaerosolplaneisfor
asmallercostperacreastheacreageincreases

cSprayplane thesamegeneraltrendistrue
exceptfortheincreasedcostperacreonthe
reloads

dTheinitialcostoneachreloadforthespray
planeissuccessivelylowerthantheinitialpeak
oftheprecedingload

eThecostacreofthistheoreticallycalculated
costfigurecloselycoincideswiththecostpicture
oftheKernMosquitoAbatementDistrictRe
ferbacktoTableI

Conclusions

1Thelargertheacreagethelowerflighttimeper
acreandthecheaperthecontrolperacre

2WhenstatingCostacretreateditwouldbemore
accuratetosayCostacreofagivensizetreated
becausethecostacreisdependentuponthecost
perunitacreTheaveragesizeofyouracreage
shouldbegroupedasalreadystated

3Foreconomyofoperationsplaneswithalargein
secticidecarryingcapacitythatcangiveeffective
mosquitocontrolataminimumdosagearedesir
able

SOMEOBJECTIVESINRESEARCHFORTHE
CONTROLOFARTHROPODSOFMEDICAL

IMPORTANCE

AbstractofAddressatBanquetHeldbyCalifornia
MosquitoControlAssociationatBerkeley

February131948
ByEFKNIPLING

UnitedStatesDepartmentofAgriculture
AgriculturalResearchAdministration

BureauofEntomologyandPlantQuarantine
MrChairmanandmembersoftheCaliforniaMos

quitoControlAssociationIconsideritanhonorandprivi
legetospeaktoyouonthisoccasionIhaveenjoyedthe
meetingsandwishtocommendtheAssociationandthe
foundersProfessorHermsandMrGrayfortheexcellent
worktheyhavedoneandaredoingtocontrolmosquitoes
andrelatedpestsandhumandiseasevectorsinCalifornia

MrRaleyThankyouMrKniplingandthemembers
ofyourpanelforthismostinterestingpresentationWe
willnowadjournuntilthiseveningatsevenoclockatthe
ClaremontHotel

NoteThefollowingaddresswaspresentedatthe
annualbanquet



Iwonderhowmanyinthisaudiencewouldhavepre
dictedsixyearsagothatinsecticideswouldbediscovered
whichwhenappliedtosurfaceswouldkillfliesandmos
quitoesthatrestedonthemseveralmonthsorevenayear
laterHowmanywouldhavebelieveditpossibletodestroy
bothadultsandlarvaeofmosquitoesoverthousandsof
acresofterritorywithlessthanapintofsolutionperacre
oraslittleas02poundofaninsecticideperacreHow
manywouldhavebelieveditpossibletoimpregnatecloth
ingwithachemicalsothatthewearerwouldbeprotected
frombodyliceandmitesevenaftertheclothinghadbeen
launderedseveraltimesThesedevelopmentsrepresent
someoftheprogressthathasbeenmadeduringrecent
yearsIbelievethatthoseofusengagedinmedicalento
mologyworkcanwellbeproudoftheseaccomplishments

Inviewofsuchdevelopmentswemightwellbeasked
WhyisitnecessarythatresearchcontinueWemight

counterwiththequestion Sinceaircrafthasbeende

velopedwhichwillexceedaspeedof400milesperhour
whymustattemptsbemadetodevelopevenfasterormore
efficientplanesYetIbelievethatmostofuswillagree
thatresearchanddevelopmentshouldcontinueinthose
directions

Thereareanumberofreasonswhyweshouldcontinue
researchonarthropodsattackingman

1Thereisaneedformoreinformationonthe
biologyandhabitsofthesearthropodsCertaininsecthabits
thatmighthavebeenconsideredoflittleimportancesev
eralyearsagointhelightofpresentdaydevelopmentshave
becomecriticalfactorsintheefficientapplicationofcon
trolmeasuresTherestinghabitofmosquitoesandfliesis
agoodexample

2Weneedeffectivewaystocontrolcertainarthro
podssuchastickssandfliesblackfliesdeerfliesandeye
gnatswhichcannotnowbecontrolledinasatisfactory
manner

3Weneedtoadaptknownmeasuresofcontrolfor
certainspeciesoffliesmosquitoesandotherinsectstothe
controlofrelatedspeciesindifferentpartsoftheworld

4Weneedimprovementsinmaterialsandmethods
thatarenowemployedForexampleamoresatisfactory
waterdispersibleDDTpowderandmoreefficientsprayers
forapplyingsuchpowdersaredesirable
5Asnewmaterialsappearthepublicdemandsin

formationregardingtheireffectivenesseventhoughstand
ardchemicalsalreadyinusearegivingsatisfactoryresults
6Thepublicwillconstantlydemandgreatereffi

ciencyininsectcontrol
7Thereareindicationsthatcertainarthropodsmay

developspecifictolerancetoinsecticidesnowinuseEf
fectivesubstitutesshouldbeavailableintheeventthatthis

tolerancebecomesanimportantfactor
Actuallythereismoreresearchunderwayinthefield

ofmedicalentomologytodaythanpriortothedevelopment
ofcontrolmeasureswhichIhavementionedTherecent

warhasdemonstratedagainhowimportantinsectandin
sectbornediseasescanbeAsaresultvariousagencies
haveinitiatedinvestigationsorexpandedtheirresearch
facilities

Someoftheobjectivesoftheresearchprogramsofthe
BureauofEntomologyandPlantQuarantinewillbedis
cussedMostofthisworkisbeingdoneatourOrlando
FloridalaboratorywithfinancialsupportfromtheDepart
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mentofNationalDefenseTheinvestigationsaredirected
alongthreemajorlines

1Developmentofmaterialsfortheprotectionof
individualsfromattackbyvariousarthropodsWorkis
underwayontoxicantsorrepellentsthatwillprotectindi
vidualsfromfleasticksmiteschiggerslicemosquitoes
andrelatedparasitesThesestudiesaredesignedtodevelop
amaterialoracombinationofmaterialsthatwillgivepro
tectionevenafterthedothinghasbeenwashedseveral
timesThisobjectivehasbeengainedforliceandchig
gersmites Someverypromisingmaterialsforuse
againstticksfleasandmosquitoesarenowunderin
vestigation

2Developmentoftreatmentsforuseinlivingquar
tersorindustrialestablishmentstodestroysuchdisease
carriersandpestsasfliesmosquitoesbedbugsfleasand
roachesVariousnewinsecticideshavebeentestedasre

sidualandspacespraysAmorerapidactinginsecticide
havingtheresidualeffectandtoxicityofDDTisamajor
objective

3Continuationofstudiestodevelopmoreeffective
materialsforuseagainstmosquitoesandrelatedinsects
aswellasticksandmitesbyareacontrolproceduresThese
investigationsinvolvethetreatmentoflargeareasinvari
ouswaysAlthoughDDTishighlyeffectiveagainstmos
quitoeswecanexpectevenbettermaterialsParathion
forexampleinpreliminarytestsisindicatedtocontrol
Anopheleslarvaewithaboutonefifththedosagerequired
forDDTAslittleas1poundto80acreshasgivengood
controlThetoxicityofthischemicaltohigheranimalsis
aseriousdrawbackhoweverandmaypreventitswideuse
Severalofthenewerinsecticidesareeffectiveatratherlow

dosagesagainstmitesandtickswhenappliedtotheirnat
uralhabitatRecentstudiesinAlaskaandNewHamp
shirehaveshownthatsmallamountsofDDTorTDEwill

controlsimuliidlarvaewithoutapparentharmtofish
Inadditiontothemajorlinesofworkmentioned

specialprojectsareundertakenAtpresentanextensive
programisunderwayincooperationwiththearmedserv
icesforthestudyofinsectcontrolinArcticregions

Ibelievethatfurtherimportantprogressinthefieldof
medicalentomologywillinlargemeasuredependonclose
cooperationbetweenagenciesandbetweenspecialistsin
thevariousscientificfieldsTheproblemsthatarisein
connectionwiththedevelopmentofnewinsectcontrol
measuresarebecomingmoreandmorecomplexEnto
mologistscannotgetthewidetrainingnecessarytocarry
outalonethemanyaspectsrequiringstudyParasitologists
chemistsengineerstoxicologistsspecialistsinwildlife
andotherscancontributetoasolutionofthemanyprob
lemsthatariseinthefieldofmedicalentomologyThe
recenttrendtowardcooperationwiththeseworkersisa
stepintherightdirectionbutsuchcooperationmustbe
continuedandincreasedifthedesiredresultsaretobe
achieved

InconclusionIshouldliketorepeatthatIhaveenjoyed
themeetingsandIshalllookforwardtoattendingcon
ferencesthatwillbeheldbythisAssociationinthefuture



SATURDAYMORNINGFEBRUARY141948

MrRaleyThismorningwedohavemanymanymany
papersIwouldliketomoveveryquicklyanditmaybe
besttoshiftsomewhatinsubjectmatterbutineveryway
wewilltrytogetasmanyoftheminaspossible

ThefirstpaperisentitledMosquitoPreventionCam
paignbyMEGregerson

MOSQUITOPREVENTIONCAMPAIGN

MEGREGERSON

SuperintendentFresnoMosquitoAbatementDistrict

Mostofyouhavereadallaboutthecampaignwehad
intheBuzzsothereisnousegoingintodetailconcern
ingourweekforMosquitoPreventionCampaign

Ourdistricthascontactedtheschoolsandputonpro
gramstoeducatethechildrenFosterandKleiserwerecon
tactedBusescarriedadsonitDowntownstoresfeatured
windowdisplaysDairymenendorseditTheaterswere
contactedWecontactedMrRaleyfromtheConsolidated
Districtandhewasveryinterestedincooperatingwithus
toincludemuchofFresnoCounty

MrRaleyThenextcontributiontothismorningspro
gramisHeadachesofCaliforniaMosquitoControlinCon
trasttoThoseofSouthernUnitedStatesbyRoyWilson
ManageroftheMaderaCountyMosquitoAbatement
District

HEADACHESOFCALIFORNIAMOSQUITO
CONTROLINCONTRASTTOTHOSEOF

SOUTHERNUNITEDSTATES

ByROYWILSON

Fromthediscussionsthathavetakenplaceduringthe
pasttwodaysitisevidentthattheproblemofmosquito
controldiffersgreatlyineachsectionofthecountryin
facteveninthevarioussectionsofasinglestateGener
allyspeakingunlessonehashadtheopportunitytotravel
fromplacetoplaceitisdifficulttothoroughlyappreciate
theproblemsorconditionsunderwhichafellowworker
maylabor

InthesouthcentralportionsoftheUnitedStatesthe
rainyseasoncoincideswiththemostactivemosquitobreed
ingseasonTheabundanceofalmostdailyrainfallcoupled
withahighnaturalwatertablepresentsproblemsalmost
unknowntothemosquitocontrolworkersinCalifornia

ThroughouttheSouththemosquitocontrolworkeren
countersvastareaswhicharealmostpermanentlyflooded

producingbothpestandmalariamosquitoesingreat
numbersThedenseumbrellaoffoliagecoveringthese
areasrenderscontrolfromaircraftalmostimpossibleand
theinabilitytopenetratetheseareasonfootorevenby
boatmakescontrolanengineeringratherthananentomo
logicalproblem

Intheseareasparticularlywhentheyborderthickly
populatedsectionsdrainagebydikesandditchesandsome
timestheuseofpumpsistheonlypracticalmethodof
control

Inadditionalllowlandsnotdrainedmustbeinspected
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weeklyandtreatedwithlarvicideswherepracticalInsuch
sectionsmalariacontrolreceivedfirstconsiderationand
programsofresidualtreatmentswithinruralhousingisa
matterofprimeimportance

Theheadachesinvolvedinaregionunderthestateof
constantfloodcoupledwithasemijunglegrowthisone
ofrealconcerntothemosquitocontrolworkerinsouth
centralUnitedStates

Despitetheheadachesinvolvedinmosquitocontrol
inCaliforniaweshouldallbethankfulourproblemsare
notasperplexingastheyfoundinLouisiana

MrRaleyThankyouMrWilsonOurnextpresen
tionwillbeComparativecostsbyGEWashburn
managerTurlockMosquitoAbatementDistrict

MrWashburnIdonthaveaheadacheIadmithaving
whiskersWeintheTurlockDistrictinstitutedanewpro
cedureIbelievesofarasmanydistrictsareconcerned
Atthispointthescreenwasraisedrevealingtheblack
boardwithadrawingofabewhiskeredgentlemananda
poemEdswhiskersneednotrimminHekisseskids
notthewimmin TowhomamIindebtedBetterget
apictureofthatforme

WedidIthinkinstituteaprocedurewhichisalittle
differentWeemployedamanunderthecategoryofad
ministrativeassistantandwewereveryfortunateinthe
manwechoseforthatparticularjobofadministrativeas
sistantAsaresultwehavebeenabletogooverour
costsofoperationsverycarefullyandtodetermineformany
reasonsmainlyselfishreasonsonourownpartcertain
figuresorcostswhichIgivehereandwhichareonlythose
pertainingtoourowndistrictWedontthinktheyare
goingtobeguidesnecessarilyforthecomingseasoneven
Wedidthemprincipallyjusttofindoutwhathadoccurred
duringthepastseasonWefoundourcostsrisingAllof
usarefindingthathappeningWegottowonderingif
therewereanymethodswecouldusetodeterminehowto
lowerthosecostsinthecomingseasonsoperationWe
havebrokendownourvariousandsundryoperationsinto
detailedcoststudiesIwontbothertogivethisinforma
tiontoyoubecauseitismostlyfactsandfiguresandmost
ofyoudontwantthatinformationWearegoingtouse
thestudiesthatwehavemadeinevaluatingourworkfor
thiscomingseasonIhavenodoubtbutwhatwewillbe
abletolowerforinstanceouraircraftoperationscost
presumablybyathirdofwhatweexpendedthispast
seasonWefoundforinstancethatourhandoperations
costswerepracticallyprohibitiveperacretreatedincon
trastwithaircraftmethodsofmosquitocontrolandIbe
lievethisfindingimportantandthereareotherfactors
tobeconsideredIwouldliketogiveyouafewofthe
costssoyoucanseehowtheycomparewithotherdistricts
Youwillbeinterestedinseeinghowourscomparewith
yoursandweonourpartwillbeinterestedinknowing
howyourscomparewithoursWemayusethemoryou
mayuseours

Sofarasgroundoperationsareconcernedwehavedis
coveredthatouroverallcostsofpowersprayingthatis
withourEssickrigmountedonajeepisaboutonthe
average46cperacreThosecostsareinclusiveofevery
thingthatwecanthinkofTheymaybehighortheymay
belowbutthatisactuallythewaytheyworkedoutthis
pastseasonThisis46cperacreforpowerequipment
Nowcomparethatwithhandsprayingwhichrunsnearly
adollaranacreforoperationalcostsOfcourseinourown
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mindwecansaythenthatsincethehandsprayingistwice
asexpensivewecancertainlydismissitandwehavedone
prettynearlythatWeonlyusehandoperationsinvery
limitedsituationsWeusethejeepandtheEssicktothe
greatestextentthatweknowhowAerosolworkhasbeen
anextremelyinexpensiveoperationOverallcostshave
beenaboutthreetofivecentsperacrethispastseason
Aircraftworksurprisinglywasnotashighaswehadan
ticipateditmightbeOuraircraftworkworkedoutat
about5lcperacreKeepinmindthatinthisdistrictwe
donotownourownaircraftWeworkonacontractual
basiswithacommercialoperatorThiscostof5lcperacre
includesnotonlyourcostforthecontractualservicefor
DDTworkbutinspectionandaswamperthatwentalong
withtheoutfitthatwefurnishedWhetherthosecostson
aircraftarehighorlowIdontknowHarveyMagy
broughtoutapointyesterdayIgaveyouthisfigureof
5lcperacrewhichistheoverallcostHispointwasthat
perhapsweshouldbreakthosedownintoindividualfields
ofvarioussizesButIdontknowwhetheritisworthit
IthoughtofittoobutIdontknowwhetheritisworthit
fortheindividualtobreakitdownthatfarTheeconomics
ofthethingIdontbelievejustifythemselvesImust
admitthatintheaircraftcostwedidcomparewithatleast
threedifferenttypesofaircraftOnewasaB13onea
StearmanandoneaCubandthosewerealllumpedto
getherwhichprobablyshouldntbedoneWehavethe
figuresforeachindividualshipbutthesearetheaverage
overallcost

Aninterestingpointtomewasthecostofadultsta
tionsSomeofyouhavefiguredouthowmuchthatopera
tionactuallycostsyouindollarsandcentsWearenot
goingintotheotherevaluationsofitatallOnthebasis
ofdollarsandcentsitisaratherexpensiveoperation
Wediscoveredthatthefirststationcostusnearly250for
eachinspectionWemaintainedfourteenstationsthrough
outourdistrictWithmorestationsyoumightcutthat
downsomeThatisjustthepureandsimpledollarsand
centsvalueofitGordonSmithdoesntapproveofitwhich
isallrightbutitisaratherexpensiveoperation

Wedidaconsiderableamountofresidualworkinthe
districtLastyearwemaintainedtwounitswhichdid
nothingbutresidualworktheyearlongThisyearwe
presumablywillmaintainanotherunitwhichmakesthree
doingthattypeofworkItcostsusintheneighborhood
ofapproximately90cperthousandsquarefeetofresidual
areatreatedItaveragesouttobeabout120forthe
averagefarmbuildingTheaveragefarmsteadhasbetween
fiveandsevenbuildingsandtheaveragecostisbetween
eightandnineortendollarsorsomewhereinthatneigh
borhoodtodoresidualworkOfcoursewedoitasother
districtsdoasaservicetothepeopleintheareaAsI
saidearliermostofthesecostswehaveseenbrokendown
intogreatdetailandmanyofthesethingswillappearlater
intheproceedingsIdontbelieveitisnecessarytogive
thematthistime

MrRaleyThenexttalkisonThePlaceofPermanent
ControlinOverallProgramsbyErnieCampbellManager
NorthernSanJoaquinCountyMosquitoAbatement
District

THEPLACEOFPERMANENTCONTROLIN
OVERALLPROGRAMS

ByECAMPBELL
Ihavebeenassignedafivetofifteenminuteperiodin

whichtodiscussThePlaceofPermanentControlinOver
allProgramThistopicisofmoreimportancethanthis
wouldindicateinatwoandahalfdayprogram

Permanentcontrolisatermthathasbeenappliedto
workthatisnotalwayspermanentaswellasotherwork
thatcanbeconsideredpermanentIfalowholeisfilled
withearthpresumablypermanentcontrolhasbeenaccom
plishedIfatidemarshhasbeenreclaimedandfarmed
theworkcanbeclassifiedaspermanentcontroleven
thoughminororresidualbreedingmaycontinueandthe
reclamationworkmayrequiremaintenance

Permanenteliminationofmanmademosquitobreeding
couldbeconsideredasaMosquitoPreventionCampaign
whichisanothertopiconthisprogramIwilltherefore
considerhereonlyeliminationofsocallednaturalbreed
ingareas

Ihavenothingtoaddtothissubjectthatisnotalready
obvioustoanyonewhohasgiventhematterseriouscon
sideration

Itispossibleinashorttimetoreviewonlybriefly
someofthefactorsinvolvedThesefallintotwogroups

atheoverallpolicyand
btheparticularsituation
Intheoverallpolicywefindsuchfactorsasthees

tablishmentofthepolicyofahighercurrentbudgetwith
theexpectationofaloweredbudgetinthefutureCom
parativecostsmaytosomeextentbeignoredinorderto
secureifpossibleapositiveand100controlparticularly
nearcentersofhabitationwherethiscouldnotbeachieved
throughlarviciding Permanentcontrolhelpseliminate
shortseasonneedofqualifiedpersonnelwhichisamatter
ofdollarsandcentsaswellastouchingonthegrowing
socialconsciousnessoftheundesirabilityofperiodsofpeak
employmentandperiodsofidlenesswithresultantevils

Thereisanotherfactorwhichmayseemfarfetched
Itishardforonewhowasengagedinmosquitocontrol
throughthelastwarnottolookaheadandputtheDistrict
forwhichheisresponsibleinthebestshapepossibleto
weatheranothersuchcalamityInsomecaseswasteareas
canbeconvertedfromamosquitobreedingliabilityintoa
foodproducingassetthroughlandreclamationinalong
rangeprogram

LikeotherSanFranciscoBayDistrictstheContraCosta
DistrictembracedimportantwaractivitiesWewereable
tomaintaincontrolofbreedingwithaminimumofeffort
forthereasonthatatthestartoftheworktheDistrict
hadthecouragetoexpendmoneyforpermanentcontrol
Anotherfactorisofcoursetheneedtoconsidertheeffect
onwildlife

Thefactorsinvolvedinaparticularsituationarethe
degreeofpermanenceandthehazardtowhichthework
maybeexposedtodamagebypeakfloodsandthecom
parativecostsdirectaswellasoverheadcostsInthiscon
nectioninthecaseoflandreclamationthereisthefactor
ofincreasedlandvalueandresultantincreaseoftaxrev
enueLandassessedat500orsoanacrewhenimproved
maybeassessedat7500to10000peracrewithadirect
contributiontowardamortizingthecosttotheDistrict
throughincreasedtaxrevenueInthisweassumetheven



tureisincooperationwiththelandownerincaseswhere
thelandwouldnotbereclaimedwithouthelpfromandat
theinstigationoftheDistrict

TheCaliforniaStateSubventionprogramhasplaced
emphasisonimmediateresultsThisisaconditionthat
apparentlyhasbeenrecognizedbytheStateHealthDepart
mentasnotalwaystothebestinterestofparticularDis
trictsInatleastoneinstancetheDistricthassetupwith
theStatesblessingaseparatefundforpermanentcontrol
inwhichtheStatedidnotparticipateThisgavethedis
trictanoverallprogramembodyingimmediateresults
andprogressinalongrangeprogramofpermanentcontrol

Asstatedatthebeginningnothinghasbeenaddedhere
thatisnotalreadyobvious thisissimplyareviewofthe
situation

MrRaleyIwouldliketoexpandalittlefurtheronthis
matterofpermanentcontrolMaybesomeofyouremember
thereleaseintheBuzzconcerningthepossibilitiesofits
furthermentundertheimprovementactWehavebeen
usingthatinbenefitingdrainageinourdistrictandwe
willbeveryhappytopassonanyinformationwehaveon
thismattertotheotherdistrictsThroughthismethodof
approachyounotonlydevelopverygoodpublicrelations
butyousavethetaxpayersmoneyandyougetpermanent
control

ThenextdiscussionwillbebyDickPeters

THEBUZZANDOTHERASSOCIATION
PUBLICATIONS

ByRICHARDFPETERS

Ihadmyopportunitytosobontheshouldersofthe
AssociationontheeveningbeforelastbutIllrepeatit
theBuzzsimplydoesntbuzzwithoutcontributions
ThereforeifyouwanttheBuzztoberepresentativeand
otherwiseindicativeofwhatisgoingoninyourDistrict
thebestwaytohaveitthatwayistodosomethingabout
itbysendinginyourcontributionsIappealtoyouI
beseechyouIimploreyouItsometimesgetsveryvery
difficultwhenthelastpageisinthetypewriterandIhave
totrytomakethedeadlineandgetoriginalatthesame
time

InadditiontotheMosquitoBuzzyouallhaveheard
abouttheOperationsManualthattheCaliforniaMosquito
ControlAssociationhasbeengoingtogivetoyouovera
periodofthepastsixmonthsTheExecutiveCommittee
beganitsconsiderationofthisorganoftheCalifornia
MosquitoControlAssociationayearagoandithasonly
beenwithinthelastfewdaysthatoursecretarialstaff
whichhasbeendividingitstimebetweentheconference
andtheBuzztheOperationsManualTrainingSchool
ReportsetchasbeenabletocompleteitSoIhavethe
OperationsManualavailablefordistribution onemanual

permosquitocontroldistrictoragencythathaspaidits
duesSoattheconclusionofthissessionIwillhavethe
OperationsManualshereandIwouldliketohaveyou
relievemeoftheminorderthatwewillfinallyhaveren
deredthisservicetothedistrictsinCaliforniawhichwe
havebeentryingtodoforquitesometime

MrRaleyThankyouDickIthinkwecangoback
tooneofourearlierpapersnowbyGordonSmith
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THEVALUEOFENTOMOLOGICALRECORDS

INMOSQUITOCONTROL

ByGORDONFSMITH

ThesubjectwhichIhavebeengiventodiscusstoday
istomenotassimpleasthetitleimpliesThereare
manyconcreteaidstomosquitocontrolwhichmaybeob
tainedfromtheanalysisofrecordsobtainedfromentomo
logicalstudiesbuttherearealsomanylessdefinablevalues
whichmayalsobeobtainedfromcloseanalysisHowever
thetimeallottedmedoesnotallowforlengthydiscussion
soIwillconfinemyselfasfaraspossibletothosethings
thatareofthemostdirectvalue

LARVALRECORDS

Amongthelarvalrecordsthoseofmostdirectimpor
tancetomosquitocontrolarehabitatstudiesandsource
mappingandrecording

Inanyattempttocontroladiseasethroughthecontrol
Ofitsvectorthemostefficientandquickestmethodisof
coursespeciessanitationOncesatisfactoryknowledgeof
theecologyandpreferredhabitatsofthevectorareob
tainedadirectedprogrammaybesetupagainstthe
specificinsectconcernedaimedatfastreductionofthe
vectorpopulation

Habitatstudiesmayalsoresultinthedevelopmentof
naturalisticcontrolmethodssuchaschangingsalinityor
othercharacteristicsofthewaterinthebreedingplaces
andindicatethoseplacesunsuitableforbreedingdueto
unsatisfactoryconditions

Thevolumeofspotmappingofthoselarvalsources
whichcontinuallycausetroubleisIbelieveselfevident
Itaidsinplanningdistrictbreakdownaccordingtothe
problemspresentintrainingnewmeninanygivenarea
andifproperlymaintainedservesasabasisforareplace
menttoworkfromshouldanyoperatorbecomesuddenly
unavailable

InmanyareasoftheUnitedStatesespeciallyinareas
primarilyinterestedinAnophelescontrollarvalpopula
tionrecordsaremaintainedHoweverIbelievethatthe
problemsinthelargepartofCaliforniadonotreadilylend
themselvestosuchrecordingTheexceptionbeingAno
phelinebreedinginricefieldareas

ADULTRECORDS

Inthesettingupofadultrecordsthefirststudywhich
mustbemadeisthatoftheecologyoftheadultmosquito
Thisinformationisofprimaryimportanceintheintelli
gentselectionofadultrestingstationsforthepurposeof
obtainingpopulationrecordsInformationfromsuchrec
ordsshouldalsobeofconsiderablevalueintheorganizing
ofaresidualsprayprograminthatitwillindicatethose
placesleastlikelytoserveasrestingplacesandwhichmay
wellbeleftunsprayed

Theadultrecordsofprimaryoverallimportanceto
mosquitocontrolareofcoursetheadultpopulationrec
ordsItisonlythroughtheobtainingofsuchrecordsthat
anyindexoftheefficiencyofoperationsmaybeobtained
Asidefromthistheserecordshaveanumberofotheruses

IntheKernMosquitoAbatementDistricttheserecords
arebrokendownforanalysisintoindividualstationscon
trolareasanddistrictgraphsandsummariesaremadeup
foreachstationareaandthedistrict

Individualstationstudiesservetoindicatetheamount
andtypeofbreedingnearthestationandwiththecontrol



arearecordsservetoindicatewhereintensificaLunofcon
troleffortsisnecessaryTheyalsoshowinconjunction
withlarvalhabitatstudieswhichtypesofbreedingplaces
areofthemostimportancenearthestationorstationsaf
fectedandindicatetheimportanceandextentofeffectof
suchenvironmentalchangesasirrigationcydesandcrop
production

Controlareastudiesindicatetheoverallefficiencyof
operatorsinthevariousareasandtheneedforintensifica
tionofcontrolinpartsofthedistrictIncorrelationwith
theindividualstationstudiestheserecordsgiveaidinplan
ningdistrictbreakdownforcontrolonthebasisofprob
lemspresentinthevariousportionsofthedistrictAlso
thesestudiesmayservetoindicatetheeffectofirrigation
andcropcyclesonmosquitobreeding

Theoveralldistrictstudiesserveasanindexofdistrict

controlefficiencyandwiththearearecordsaidindeter
miningthevalueofmaterialsandmethodsbeingusedin
thefields

Whensetupagainsttimetemperaturerelativehu
miditycurvesoveraperiodoftimethedistrictandarea
recordsservealsotoindicaetheeffectivebreedingseason
ofthevariousmosquitoesandthepointsatwhichmore
intensivebreedingorlargeradultcarryovermaybeex
pected

AsidefromtheaboveusesofentomologicalrecordsI
willonlymentioninpassingthevalueofrecordsinpublic
ityandincombattingadversepublicity

Thishasbeenaverybriefsummaryofalargesubject
andforthepurposesitwillappearthatIhavedrawnrather
definitelinesbetweenvarioustypesofanalysisofrecords
Howevertogetthegreatestbenefitfromentomological
recordstheymustbeusedasawholeandinterrelated
groupItisalsomostimportantthattheybemadecare
fullyandaccuratelytoeliminateallpossibleerror

MrRaleyWewillhaveMrDickinsonEntomologist
fortheConsolidatedDistrictgiveyouaresumeofhowwe
workinourDistrictwiththeTIFAAerosolGenerator

OBSERVATIONSONATIFAUSEDBYTHECON

SOLIDATEDMOSQUITOABATEMENTDISTRICT

WESLEYHDICKINSON

EntomologistConsolidatedMosquitoAbatementDistrict

DONALDMERRITr

SuperintendentConcolidatedMosquitoAbatementDistrict

JAMESHOUGH
FieldOperatorConsolidatedMosquitoAbatementDistrict

Theinsecticidalfogapplicatormanufacturedbythe
ToddShipyardsCorporationknownastheTIFAmodel
40E46wasusedtoexcellentadvantagebytheConsoli
datedMosquitoAbatementDistrictduringthepeakofthe
1947mosquitoproducingseason

BeforepurchasingtheTIFAitspossibleuseasanad
jutanttoourstandardandspecializedequipmentwascon
sideredWith21jeeps2cars2pickupsandatruck
andallofhefieldtrucksfittedwithathermalaerosol

generatoritwasdecidedtoaddthisnewtypeunitThe
thermalaerosolgeneratorwasattachedtotheexhaustpipe
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ofthejeepInanattempttoachieveaonemanunitour
jeepsalsocontainanEssicksprayrigasprayboomand
ahandsprayunitTheDistrictalsohasanairplanewhich
isfittedwtihanexhaustaerosolgeneratoraswellasa
sprayboom

Withtheexperienceof21onemansprayunitsandthe
assistanceoftheremainderofourequipmentitwasde
cidedthatavolumeproductionofadulticidingfogwas
neededforthoseareastooextensivetobecoveredeconom
icallybythejeepunitsAfterevaluatingthevarioustypes
availableaTIFAwasaddedtotheDistrictsequipment
Thiswasassignedtoonemanandcouldbecalledupon
wheneverneededItwasofspecialvalueinareaswhere
undiscoveredlarvalsourceshadproducedflightsofadult
mosquitoeswhichwouldthenmoveintoheavilyinhabited
areaswhereindividualfoggingofbuildingswasimpossible
Ithasalsobeenusedtogreatadvantageinareasinfested
withflightsofmosquitoesfromoutsidethecontrolareaof
theDistrictPreviousworkwiththe21onemanspray
unitshaswellqualifiedustocompareresultsoftheTIFA
withresultsobtainedinthepastfromourunits

UseoftheTIFAforlarvicidinghasbeenlimitedthere
forewedonotfeelinapositiontodiscusstheTIFAs
applicationtolarvicidalphasesofmosquitocontrolopera
tionsatthistime

Ingoingoverourexperiencewiththismachinewefeel
thatithasadmirablyfulfilledaneedforvolumeproduc
tionofanadulticidingfogTheTIFAhasbeenusedin
manysituationsandhasperformedwithsatisfactoryabil
ityinallItwasphenomenaltobeinafieldproducing
largenumbersofAedeswhentheTIFAwasturnedonand
thecloudsoffogwouldrollbythenafterthepassingof
theclouditwouldbenoticedthatthemosquitoeshad
stoppedbitingandthen therewouldbenone

TheeasewithwhichtheTIFAcanbeinstalledonajeep
makesthisanidealpieceofequipmentforfieldworkWe
havemanyirrigatedpastureshereandthelargervehides
willbogdownintheseareassoweareforcedofnecessity
torelyonalighttruckThelargerthesprayingrigsand
theheaviertheyarethemorerestrictedaretheirusesin
thefieldThisthenisagreatadvantagewhichtheTIFA
hasitislightenoughtomountonajeepandstilleffective
enoughtocoverlargeareaswithfogwhereeventhejeep
cannotgo

TheTIFAhasbeenusedonmanydifferenttypesof
terraininthisDistrictincludingoverirrigatedpastures
sewerfarmsriverbottomlandandinfoggingwhole
townsithasalsobeenveryeffectivelyusedinlargebuild
ingsUsingtheTIFAintownhasbeenatremendous
assettousinpublicrelationswithoursupportersinthe
manytownswhichareapartofheConsolidatedMosquito
AbatementDistrict

Thefollowingissomeinformationonthetreatment
ofonehundredandsixtyacresofirregularsurfacedirri
gatedpasturetreatedfortheemergenceofadultAedes
nigromaculisThiswasundertakenOctober301947

Itshouldbenotedthatthiswasntanidealirrigated
pastureNorefinedlevelingwasaccomplishedleavingthe
fieldwithadisruptednaturaldrainageSodisturbedwas
itssurfacethatmanyclodandpotholesexistedthroughout
itsentireareaToadequatelyirrigateonesectionitwas
necessarytofloodanotherThispracticecreatesaproper
environmentfortheincubationofAedeseggsandthe
maintenanceofanidealhabitatforlarvalsurvivalAreas



oflandremainmoistorwetasthecasemaybefromone
floodinguntilthenextThecloselocationofanabundant
foodsupplywellfedcattleincreasedthewellbeingofthe
mosquitoesaswellasincreasedtheirfertilityPreviously
notreatmenthadbeengiventhisareainasmuchasitis
outsideoftheConsolidatedMosquitoAbatementDistricts
necessarycontrolareaItwasintendedtousethisacreage
asanexperimentalgroundforourequipmentallduring
theyeareventhoughitwasmuchbeyondtheDistrict

Inattemptingcontroltreatmentofthisareaitwasde
terminedtotrytoascertaintheefficiencyoftheTIFAas
anadulticidalfoggeneratoratadistanceofonequarter
milefromthesiteofapplication

Pretreatmentinspectionofthefarmlandrevealedan
overallinfestationoffromfifteentotwentyadultslanding
onthevisiblesideoftheoperatorspantslegatatime
Movingtentofifteenfeetawaywouldagainexciteanother
averageoffifteentotwentymosquitoestolandthisob
servationwasconsistentthroughouttheonehundredand
sixtyacresofirrigatedpastureland

ForthepurposeoftreatingthislandtheTIFAwas
mountedonajeeptheinsecticidalsolutionbeingfedfrom
atengallonmilkcaninstalledwheretherightfrontseatis
usuallyplaced

AfivepercenttechnicalgradeDDTindieseloilwas
adjudgedmostsuitableasaninsecticideandthiswasused
bothintrialstestrunsandintheactualexperimentThe
TIFAwastraveledforonemilealongtheroadadjacentto
theinfestedpropertycoveringitwithoneswathintwo
sectionseachusingtengallonsofmaterialmakingatotal
depositionoftwentygallonsofthefivepercentDDTin
dieseloilThetotaloperatingtimewastwentyminutes
withthejeeptravelingatthreemilesperhourduringthe
timeofapplicationItwasnotedthatthelayofthefog
wasidealieitwouldremainonorneartheground
rollingalongwithahangrightnexttothesurface
Sometimeswhenthefogisusedandtheproperratioof
airtemperatureandgroundtemperatureisntavailablethe
fogwillfloatanywherefromsixinchestosixfeetabove
thesurfaceinfactonecanstoopandlookunderthefog
layerIttrulyformsablanketTherewasnoorverylittle
windthoughthefogwoulddriftbutveryslowlyandit
remainedvisibleforoveranhourafterward

Theirrigatedpasturelandwasgivenatwentyfourhour
posttreatmentinspectionthenextdaywhenweathercon
ditionswereapproximatelysimilarandnoadultswereob
servedThroughoutthemilelongstripandtoadepthof
onequarterofamilethemosquitoeswereapparentlycon
trolledAtdistancesgreaterthanonequarterofamilethe
surfacefeatureschangedabruptlytheerforenoobserva
tionsweremadeonthebacksectionbeyondthisarbitrary
limit

Therelativehumidityatthetimeofapplicationwas
58thetemperaturewas68Fandthewindvelocity
measurednearbywas2milesperhourFuelpressureon
theTIFAwas50andtheformulationnumberwas40with
airpressureat4Themaximumairtemperatureduringthe
daywas73Fandtheminimumairtemperaturewas50
FwithaFahrenheitmeantemperatureof62

WorkintheConsolidatedMosquitoAbatementDis
trictwiththeTIFAwasatitspeakduringJulyAugust
SeptemberandOctoberThroughthesefourmonthsthe
Districtused1235gallonsofinsecticidalmaterial5
DDTindieseloiltaking284hoursoflabortocover
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11140acresAtthisrateofapplicationweused11of a

gallonperacreor04807poundsofDDTperacreThis
isatacostof1112centsperacreforlaborandmaterials
Thereweretimeswhengreaterandlesseramountswere
usedoftenwhenonlyafewacreswerecoveredbyfogat
atimethishoweverwasmainlyduetoourearlyexperi
mentscomposedoftrialanderrorInoperatingtheTIFA
wehadtolearnjustthepropertimeorrathertheproper
combinationoftempeaturehumiditywindandofespecial
importancetherelationoftemperaturebetweentheair
andthegroundThequestionmightberaisedthatOctober
wasratherlateintheyeartobecitinganexperimentde
signedtomeasurethefarreachingeffectofftheTIFAIn
replywehavethisfromtheweathermanThemonthof
Octoberwaswarmerthanusualwithameantemperature
of625F29abovenormalThehighesttemperature
ofthemonth100Fsetanewrecordsurpassingthe
previoushighmarkof99Fsetin1933

FortheperiodofoperationsfromJuly3toNovember
11947themechanicalupkeepoftheTIFAwasvery
nominalDuringtheabovementionedperiodofoperation
theonlymechanicaltroubleencounteredwasinmaintain
ingtherecommended75poundsoffuelpressure

Upontherecommendationofthefieldrepresentativein
thisareatheorificeonthefuelinjectionvalvewaschanged
andthefuelpressureeasilymaintainedat50poundsthere
afterAnotherdifficultyencounteredthenwastheaccumu
lationofdirtinthefuelbypassregulatingvalve

Aminortroubleworthyofmentionwastherapidac
mumulationofcarbonatthefogdischargenozzlethough
thisispossiblyduetothematerialusedwhichhasbeen
mentionedabove

Costofupkeepwasminimallessthanonehalfofone
percentoftheinitialcostofthemachineforpartsStruc
turallytheTIFAremainedsounddespitethenecessary
shockbumpandjoltandshakingoverroughground
plusmanymilesoftraveloverourwidespreadDistrictno
apparentdamagewasfoundinthedelicategaugeand
valvesinspiteofthisusage

Operationalinvestigationhasindicatedtousthatthe
earlymorninghoursjustatdawnwerebestbothineffect
onmosquitoesandinthethermodynamicpropertiesofthe
fogsapplication

ThefundamentalplanofoperationofaTIFAplusthe
easeandsimplicityofitsusemadeitavailableevenin
theseearlyhoursatdawnorintheeveningjustatdark
Amoreelaboratemachinewouldhavedefeateditspurpose
ifusedatthesetimestheneedforlighttodomechanical
workonafogdispenserwouldhavemadeitimpossibleto
useTheTIFAonajeepcanbeusedbeforedawnand
afterdarkintheeveningwithassurancethatuninhibited
operationswillcontinueevenifweonlyhaveourhead
lightstoilluminateourway

Withsixhunderdandfortysquaremilesofterritoryto
controlbyour21operatingunitsandaverysuccessful
seasonbehindusitisfeltthataportionofthegratitude
oftenexpressedisduetotheassistancegainedbyourwide
spreaduseoftheTIFA

LITERATURECITED

1RaleyTheodoreGCaliforniaGroundThermal
AerosolGeneratorMosquitoNewsVol7No2June
1947

MrRaleyThenextpaperisonWeaselsandisby
TomMcGowan



USEOFMILITARYAMPHIBIOUSVEHICLES
WEASELSINMOSQUITOABATEMENT

OPERATIONS

ByTFMcGowAN
AssistantEngineerAlamedaCountyMosquitoAbatement

District

TheAlamedaCountyMosquitoAbatementDistricthas
foralongtimerealizedthatalightweightamphibious
vehicleequippedwithcaterpillartypetrackswouldbeof
greatvalueinmosquitoabatementoperationsonthe
marsheslyingwithinthisDistrictIfleftuncontrolledthe
marshesquicklydevelopenormousnumbersofmosquitoes
ThereforeconstantpatrollingisnecessaryTheselandslie
adjacenttotheBayandextendthefulllengthofthe
countyshorelineTheyaresoftandmuddyandarecriss
crossedwithanintricatenetworkofdrainageditchesdikes
andsloughsAlthoughtheylieinarelativelylevelplane
theyneverthelesspresenteffectiveobstadesforconvntional
wheeltypevehicles

RecentlythisDistrictpurchasedtwoamphibiousfull
trackthreequartertoncargovehiclesdesignatedas
weaselsTheywereformerlyUSMarineCorpscraft

andweresoldassurplusequipmentthroughWarAssets
AdministrationTheyarepoweredwith70hpengines
equippedwithaboatlikebodyandarecapableoftraveling
overdrylandwetlandshallowordeepwaterFieldtests
haveconfirmedtheopinionthatareaswhichwereformerly
inaccessiblebyboatorbywalkingcannowbereached
easilywiththeweasels

Quiteoftenextensiveareasofmarsharefloodedby
hightidesThesesectionsoftenremaininundatedforpro
longedperiodsduetodeficienciesinthemarshdrainage
systemDeficienciesareinherenteveninawellplanned
drainagesystembecausehightidesdepositdebriswhich
causesdoggingofthedrainsFrequentpatrollingtopre
ventdevelopmentofmosquitoesinthesebadlydrained
areasrequireswalkingoverthemarshanddiligentlycheck
ingallareasofstandingwaterSuchinspectionsoftenin
dicatethenecessityforapplicationoflarvicideUntilac
quisitionoftheweaselsitwasourpracticetobringa
supplyofoiltotheclosestpointaccessiblebyvehicleand
thencarrytheoilinknapsacksprayerstothepointofap
plicationManytripstoandfromthesupplypointwere
requiredbeforeadequatelarvicidingwasaccomplished
Thisproceduredemandsgreatexpenditureofphysicalef
fortandwhenrepeateddayafterdayitisveryfatiguing
anddiscouragingIthasthecharacteristicofneverending
drudgeryandthelaborcostishigh

Theabilityofweaselstotravelovermarshshould
eliminatethisundesirablefeatureofmosquitoabatement
Inlarvicidingoperationsweaselscanmovethesupply
pointrightuptothepointofapplicationFurthermore
theycanaccomplishabettersprayingjobbecauseoftheir
abilitytogofarbeyondthelimitswhicharesafeforwalk
ingPhysicalarealimitationsareentirelyeliminatedIt
isourintentiontoequiptheweaselswithasprayboom
operatedbyapowersprayerThiswillaccomplishrapid
areasprayingAYorkHessionsmokegeneratorwillalso
bemountedwhenthereisnecessityforadulticiding

Inadditiontoservingaspatrolvehiclesforinspection
andlarvicidingtheweaselswillbeusedforditchmain
tenanceprocessesMaintenanceofdrainageditchesisan
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extremelyimportantphaseofmarshdrainageAsindicated
abovethisisacontinuousproblemduetotidaldeposition
ofdebrisandtogrowthofmarshgrassSalicorniaam
biguaDevelopmentofasatisfactorydeviceforcleaning
ditchesmechanicallyisstillintheexperimentalstageOur
mostsuccessfulexperimentstodatearewiththeMartin
VDitchersAweaselcansuccessfullypullaStandard
MartinDitcher20oversoftmarshwhereatractorcan

notsafelyoperate
Ourpresentditchmaintenancepracticeismanualre

movalofthedebrisandvegetationfromtheditchesUntil
recentlywehavenotregardedthisastoomuchofahandi
capinouroperationsbecausethistaskrepresentedsteady
winteremploymentforcrewswhichwouldotherwiselack
productivewinterprojectsPrevailingwagescalesplus
recentchangesinmaterialsequipmentprocessesandscope
ofactivitieshavealladdedtoincreasethevalueoflabor
Theuseofweaselstoreducemanuallaborpromisesto
releasepersonnelforassignmenttomaintenanceofequip
mentanddepots

Anotherutilizationofthisreleasedlaborisforresidual
DDTsprayprogramsResidualsprayingentailsapplica
tionofDDTtointeriorsofculvertsdairybarnsandother
structuresThisisahighlydesirablephaseofouractivities
whichhassufferedcurtailmentbecauseofpersonnelshort
ageUseofweaselsformarshworkwilldirectlybenefit
theresidualsprayprogram

MrRaleyIthinkthatthegentlemenfromoutofstate
willagreewithmethatCaliforniahasthevarietyofcon
ditionstotryeverythingthatlookspromising

WewillnowhaveareportfromDrDowonhisen
cephalitisactivitiesduring1947

RICHARDPDow

WhatIhavetosayonencephalitisisintheprogress
reportstagebecausetheStateVirusLaboratoryhasnot
finishedallthespecimenssubmittedtoitasyet

Uptothepresenttimesome514poolsofmosquitoes
havebeentestedandtheresultson12arestillinconclusive

NowImightsayawordastothehistoryofthissur
veylastsummerThetruthofthematteristhatupuntil
lastwinternovirushadbeenrecoveredfromCalifornia

mosquitoesexceptinKernCountyInAugust1946I
hadchasedupanddownSanJoaquinValleycollecting
mosquitoesandturningthemintotheVirusLaboratory
andtheresultswerenegativeNorecoveriesweremade
Wedecidedthatwasperhapsdueinparttonotstarting
thesurveyuntilAugustsolastyearwegotanearlystart
withfourmeninthefieldTheywereErnieMeyersDon
GrantBillWirthandJulieFineTheywereassignedto
differentareasupanddownthelengthofthevalleyThe
virusrecoverieswouldsuggestthattheydidntgoveryfar
fromtheirheadquartersThatIdontthinkisquiteafair
assumptionbutIshouldsaythatthesurveywasmadenot
onarealsystematicsurveybasisthatisitwasnotsomany
mosquitoesfromeachsectionordoneonanybasislike
thatThepointwastogetasmanytarsalisaspossiblebe
causethatwaswhatweexpectedtogetvirusfromandto
getthemfromallpartsofthevalleysofaraspossibleIn
TulareandKingsCounty8000mosquitoeswerecollected

VIRUSRECOVERIES



ofwhich3000weretarsalisThisisnotcollectingstrictly
thisistheactualnumberofmosquitoesidentifiedinthe
fieldlaboratoryandsortedandidentifiedAnybodywho
hasseentheworkatanyofthelaboratoriesknowsthatitis
arathertediousprocessandmustbeperformedwithgreat
accuracyConsequentlyitisnotjustamatterofseeing
howmanymosquitoesyoucancollectIntheFresnoarea
therewere3000tarsalisandover13000otherspeciescol
collectedIntheareacenteringaroundChetsabatement
districtinModesto7000tarsalisand11000ofother
speciesweretakenIntheSacramentoValleymostlyin
YoloCountyandSacramentoCounty10000tarsalisand
2000ofotherspecieswerecollectedThegrandtotalof
tarsalisidentifiedfrozenwas24130andothermosquitoes
36034thetotalofallmosquitoeswasofcourseover
60000

Thenumbersofrecoveriestodatefromthesepools
ImightsayawordaboutthatfirstSpecimensareidenti
fiedandsortedintotubesmostlyaccordingtothestations
wheretheyweretakenSubsequentlythosetubesarecom
binedintopoolsusuallyonthebasisofthesingledays
collectionsmadewithinashortperiodoftimeofeach
otherwithinadefiniteregionSothenumberofpools
testeddoesnotrepresentstrictlyeitherthegeographicalor
timerelationshipHoweveroutofthe514poolstested
theretodate48recoveriesofwesternequinevirusfrom
Culextarsalisand2ofStLouisfromCulextarsalisOut

ofapproximately93poolsofstigmatasomatherehavebeen
tworecoveriesofwesternequinevirusandtwoofStLouis
virusOutof38poolsofAedesdorsalistherewasonly
onerecoveryofwesternequineImustemphasizethatthe
workisstillnotcompleteonthedifferentspeciesThe
testingonfreeborniisnotcompleteandtherearemiscel
laneouscollectionsofotherspecieswhichhavenotbeen
testedIshouldalsosaythattoomuchemphasisshould
notbeputonfiguresfromastatisticalviewpointbecause
inthefirstplacethemenwereaftertarsalisthemethods
theyuseddidnotgivethemafairrepresentationofother
speciesandfinallytheworkhasnotbeencompletedatthe
VirusLaboratoryThecompletereportontheencephalitis
studyprogramoflastsummerwillbepublishedbythe
State

MrRaleyThenextpresentationwillbeMosquito
InsectaryProblemsbyBernardBrookman

ATTEMPTSATINSECTARYREARINGOF

CULEXTARSALIS

ByBERNARDBROOKMAN

AsmanyofyoumayknowDrReevesandIhavebeen
tryingtofindoutmoreaboutthehabitsofCulextarsalis
andofothermosquitoeswhichareknowntotransmiten
cephalitisYesterdayBillreportedontheresultsofour
flightrangestudiesandontherelationofseveralspecies
ofmosquitoestomalariainwildbirdsinourstudyarea
inKernCounty

Lastyearwedecidedtotackletheproblemofrearing

USPublicHealthServiceCDCassignedtothe
NeurotropicVirusUnitoftheGeorgeWilliamsHooper
FoundationSanFranciscoCalifornia

79

Culextarsalisinacageinordertobeabletoobservesome
ofthehabitsofthisspeciesatcloserrangethanispossible
inthefieldSurprisinglyenoughthisverycommonmos
quitohasnotprovedtobeatalladaptabletolaboratory
conditionsAfterponderingtheproblemforsometime
andcheckingtheliteraturewefoundadesignforalarge
outdoorinsectarywhichhadbeenbuiltbymembersofthe
RockefellerFoundationinIndiaandAlbaniaforrearing
AnophelinesUsingtheRockefellercageasamodelwe
modifiedittosuitwhatwethoughtweretherequirements
oftarsalit

ImightquoteherethatwithoutthehelpofArtGeib
andhismenthestructuremightneverhavebeen
completed

Essentiallyourinsectaryisascreenedenclosure18x
12x12feetindimensionswithinwhichareachicken
shed thefowltoserveasfoodsupplyfortheadultmos
quitoesseveralpondseachofdifferentcharactertoserve
asovipositionsitesandlarvalhabitatsasmallcavefor
shelterduringexteremeweatherandfloweringvegetation
forshelterandtoserveasasourceoffoodforthemales
Aconstantrecordinghygrothermographkeepsarecordof
theconditionsoftemperatureandhumiditywithinthe
cage

Wefirstattemptedtostocktheinsectarywiththeoff
spring4thinstarlarvaeofonegravidfieldcaughtCulex
tarsalisbutthisattemptfailedprobablyduetothesmall
numbersusedFollowingthisfailurewedecidedtostart
withlargenumbersandcontinueintroducingadditional
larvaeuntilwewerecertainthatthemosquitoeshadbe
comeestablishedBetweenJune14andAugust251947
1stinstarlarvaefrom92eggraftswereplacedinthein
sectaryBythefirstweekinSeptembereggraftsfrom
residentmosquitoesbegantoappearintheinsectaryponds
FromthenuntilthemiddleofOctoberneweggraftswere
foundandthecolonymaintaineditselfataratherlow
levelLarvaewerefoundinthepondsandsmallnumbers
ofadultsoccurredinthecageHoweverbytheendof
DecemberalllarvaeandadultsofCulextarsalishaddis
appeared

Wedonotknowwhythemosquitoesdisappeared
Perhapsitwasduetoasuddencoldsnapwhichoccurred
atthattimeoritmayhavebeenduetotheactivitiesof
predators spidersandants particularlyatatimewhen
themosquitoesbecamesluggishbecauseofthecolder
weather

Itisourplantorestocktheinsectarywithinthenext
fewmonths atleastassoonaswemayagainfindgravid
femalesofCulextarsalisinourcollectionstations

MrRaleySincethisprogramisdividedintoequal
partsatthistimewewillhaveashortrecessIhopethat
youwillmakeitshortsothatwecangetbackandcontinue
onwiththepapers

RECESS

MrRaleyIwillaskHaroldGraytoreadnowthe
proposedamendmenttotheHealthandSafetyCodethat
hasbeenprepared



SUGGESTEDDRAFTOFALEGISLATIVEBILL

TOPERMITTHEANNEXATIONOFACITY

TOAMOSQUITOABATEMENTDISTRICT
UPONINITIATIONOFPROCEEDINGSBYTHE

GOVERNINGBODYOFTHECITY

Sec2344Anycitywhoseboundariesareinwholeor
inpartcontiguoustoandcoincidentwiththeboundaries
ofamosquitoabatementdistrictmaybeannexedinitsen
tiretytothedistrictbytheproceduresetforthinthissec
tionSuchprocedureisalternativetotheannexationpro
ceduressetforthinthisarticleThegoverningbodyofthe
cityshallbymotionannounceitsintentiontorequestan
nexationtothedistrictandshallsetaplaceandatime
notlessthan14daysnormorethan30dayssubsequentto
thepassageofthemotionatwhichplaceandtimeany
citizenofthecitymayappearandbeheardbythegovern
ingbodythereonNoticeofthehearingshallbepublished
onceinanewspaperofgeneralcirculationwithinthecity
atleastsevendayspriortothetimeofhearingIfupon
hearingitshallappeartoatwothirdsmajorityofthegov
erningbodythatitisadvisabletohavethecityannexed
tothedistrictitshallpassaresolutionrecitingsuchfact
andpetitioningthedistrictboardtoannexthecitytothe
districtAcertifiedcopyofsuchresolutionandpetition
shallthereuponbetransmittedbytheclerkofthegovern
ingbodyofthecitytothedistrictboardwhichshallset
aplaceandtimeofhearingonsuchresolutionandpetition
whichtimeshallbenotlessthan30normorethan90days
fromthetimeofreceiptoftheresolutionandpetitionby
thedistrictboardThedistrictboardshallpublishthe
resolutionandpetitionwithastatementofthetimeand
placeofhearingthereonatleasttwiceinanewspaperof
generalcirculationinthedistrictthesecondpublication
tobeatleastsevendayspriortothetimeofhearing
Thereaftertheannexationproceduresshallbeconductedin
accordancewithSections23342335233623372338
233923412342and2343oftheHealthandSafetyCode

MrRaleyThisaspresentedbyMrGrayistobe
presentedtotheLegislatureforinclusionintheHealthand
SafetyCodeatthenextsessionIsthereamotion

MrKimballIsomove

MrRaleyJackKimballhasmovedIsthereasecond
tothatmotionChesterRobinsonsecondsReadyforthe
QuestionThoseinfavorThoseopposedthesamesign
Carried

Therearesomecommitteesalreadyinstructedintheir
dutiesandmeetingplacesandtimeshavebeenfixednow
EdSmithwillnowreportonthedifferententomological
phasesoftheEntomologyCommitteeandinstructthevari
ousmembers

MrSmithThesubcommitteeoninsecticidalformula

tionshasarrangedameetingatTulareonthe27thofFeb
ruarywhichisFridayThesubcommitteeoninsecticidal
formulationshasarrangedameetingatTulareonthe27th
ofFebruarywhichisFridayThesubcommitteeonmos
quitosurveymethodshasagreedtomeetattheBureauof
VectorControlofficeinBerkeleyonMarch8thandthe
subcommitteeonpublicrelationsandeducationhassched
uledameetingatMaderaonMarch15thItismyunder
standingthatallofthosemeetingsareopentoallwho
maybeinterestedItisimportanttobringoutthetimeof
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thedaythattheyaremeetingNineoclockinthemorn
ingexcepttheMaderameetingwhichwillbeatnoon
Allofyouknowwhichcommitteeyouareonandyou
shouldnowknowthetimethedayandtheplaceandI
hopethatyoucanallattend

MrRaleyArethereanyothercommitteesthatwould
liketoannounceafuturemeetingdateArethereany
otherannouncementsIsthereanythingelsethatshould
bebroughtbeforethehouse

MrPetersThefirstformalmeetingoftheExecutive
CommitteeisonMarch5thtobeheldinFresnoatthe
HotelCalifornianat1130Itwillprobablyextenduntil
1130pmwiththesizeoftheagenda

MrRaleyHowaboutareportfromtheResolutions
CommitteeEd

MrWashburnThisistheresolutionpresentedlast
nightbyHaroldGrayandothermembersIwillreadit
again

RESOLUTION

Thefollowingresolutionwaspassedbyunanimous
voteattheSixteenthAnnualConferenceoftheCalifornia

MosquitoControlAssociationheldatBerkeleyCalifornia
February131948

WhereasDDTawartimedevelopmentofthe
UnitedStatesDepartmentofAgricultureBureauof
EntomologyandPlantQuarantineDivisionofInsects
AffectingManandAnimalswasusedsosuccessfully
byourarmedforcesforthecontrolofmosquitoesand

Whereaspublicdemandhasrequiredtheuseof
DDTbymosquitoabatementdistrictsinCalifornia
withoutthebenefitofadequateresearchanddirection
forcivilianuse

ThereforeBeItResolvedthattheCaliforniaMos
quitoControlAssociationinconventionassembledin
BerkeleyCaliforniathis13thdayofFebruary1948
doesherebypetitiontheCongressoftheUnitedStates
toprovideadequatefundsasmayberequiredbythe
saidDivisionoftheUnitedStatesDepartmentof
Agriculturetosetupanddevelopthesafestandmost
practicalmethodsforthedispersionofDDTandsim
ilarinsecticidesforcivilianuseinthecontrolofmos

quitoesfliesandotherArthropods
SenttoCongressfollowingthisConference

MrRussellCongresswillsoonbeoverandIthinkit
shouldbegottenbeforeourrepresentativesandsenators
Imovethis

MrRaleyMrGraysecondedthemotionwhichMr
RussellmadeAnyquestionsAllthoseinfavorsayaye
ThoseopposedthesamesignItissoorderedThesec
retaryisinstructedtogetthatintotheproperhands

Thereareotherbusinessmattersbutwewillkeep
tryingtopushalongandgetanythingelsethatanyone
mightwanttobringupatthistimebeforetheconference
YesDon

MrMurrayHowabouttherestofthereportofthe
ResolutionsCommittee

MrRaleyYesIthinktheChairmanwillbegladto
continuehisreportEd

MrWashburnWehavetworesolutionswhichare
notintheirproperformatpresentTheyreadthusly



ResolutiontotheUniversityofCalifornia

RESOLUTION

ThefollowingResolutionwasadoptedbyunanimous
voteofthe16thAnnualConferenceoftheCalifornia
MosquitoControlAssociationatBerkeleyCaliforniaon
February141948

WhereastheUniversityofCaliforniaDepartment
ofEntomologyandParasitologyhassogenerously
givenofitstimeandfacilitiestofurthertheinterests
ofmosquitocontroland

Whereasmembersoftheabovesaiddepartment
haveunstintinglygivenoftheirtimeandtalentsto
thisconference

ThereforeBeItResolvedthattheCaliforniaMos
quitoControlAssociationinConventionassembledat
Berkeleythis14thdayofFebruary1948dohereby
expresstheirdeepappreciationandgratitudetothe
UniversityofCaliforniaanditsDepartmentofEnto
mologyandParasitologyfortheireffortsinbehalfof
theAssociation

ResolutiontotheDirectoroftheStateDepartment
ofPublicHealth

RESOLUTION

Thefollowingresolutionwaspassedbyunanimous
voteoftheSixteenthAnnualConferenceoftheCalifornia
MosquitoControlAssociationheldatBerkeleyCalifornia
February141948

WhereastheStateDepartmentofPublicHealth
BureauofVectorControlhassogenerouslygivenof
itstimeandfacilitiestofurthertheinterestsofmos
quitocontroland

WhereasmembersofthisBureauhaveunselfishly
givenoftheirtalentsforthefurtheranceofasuccessful
conferencethisyear

ThereforeBeItResolvedthattheCaliforniaMos
quitoControlAssociationassembledatBerkeleyCali
forniathis14thdayofFebruary1948doeshereby
expressitsdeepappreciationandgratitudetothe
StateDepartmentofPublicHealthBureauofVector
ControlforitseffortsinbehalfoftheAssociation

ProfHermsImovetheiradoption
MrEwingSecond
MrRaleyAnyoppositionSoordered
MrGrayIthinkwemightsendalettertothePasaaic

ValleyConferenceAfteralltheysentBobVannoteall
thewayouthereanditwouldbeonlycourteoustoexpress
ourappreciationWearegoingtohavetowritealetterto
DonReesThesewillrequirealittlecarefulconsideration
Shallwemakeonemotiontoincludethoseresolutionsthat
havealreadybeenpresentedandthoseothersthathavebeen
broughtfromthefloortheseresolutionsandthelettersof
thankstobesentattheearliestpossiblemomentinproper
form

MrRaleyTheChairmanoftheResolutionsCommit
teehasmadethatmotionandMrGrayhassecondedit
QuestionAllthoseinfavorIwontevenbotherwiththe
opponentsCarried

Isthereotherbusinessthateithercameoutlastnight
orthatwasoverlookedatanearlierdateIfnotwewill
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moveintotheprogramandkeepgoingThenexttopicis
RiceFieldControlPresentandFuturebyTMSper
beckIdontthinkalotofyouknowwhatTMstands
forItisreallyDickSperbeck

RICEFIELDCONTROLPRESENTANDFUTURE

TMSPERBECK

ManagerSutterYubaMosquitoAbatementDistrict

Thisisreallyabigassignment ricefieldcontrol

andIwishIknewtheanswertoitandhowtoaccomplish
itInSutterandYubaCountieslastseasonwehad40000
acresofriceandabout30000ofthatwaswithinthebound
ariesofourabatementdistrictandtherestallaroundit
Therearetwobigproblemsinthericefields theAnophe
lineprobleminthefalloftheyearstartingonasmall
scalefromthe15thofAugustonuntilthericefieldsare
drainedusuallyinthelatterpartofSeptemberWefeel
asyouheardinthereportyesterdaybyMrHarveyMagy
thatweknowtheanswertoAnophelinecontrolThefact
isIbelievethatifnextyearwejustflytheplaneoverthe
ricefieldsthataloneisgoingtokilltheAnophelinelarvae
WegotdowntosuchminuteamountsofDDTthislast
fallthatwecouldntputitoutmuchthinnerwiththe
equipmentwehadbutwegotakillaslowaswewent
whichwas261000ofapoundofDDTperacreorat
therateofapinttoanacre

Butourbigheadacheandthebigproblemandthe
onethatwehaventgottheanswertoyetistheAedes
probleminthespringwhenthericefieldsarefirstflooded
Whentheyturnthewaterontothechecksinafewdays
thericechecksareliterallyblackwithAedeslarvaeNow
thatiswhereourfutureplanscomeinWegotthebrain
stormthatwemightbeabletogetcontrolmoreeconomi
callyandmoresatisfactorilythanwewereabletodolast
springWehadfairlygoodsuccesslastspringbutthere
isjusttoomuchacreagetocoverinthetimethatwehad
beforeemergenceWelostalotofthemlastyear

OurmethodlastyearwasputtingDDTintothein
comingwaterWeusedgallonsoftheWarAssets25
emulsionxyleneemulsionpuncturingthetinswitha
smallnailandplacingthemintheinletsofthericechecks
themselvessoitwouldmixwiththewaterBobPortman
cantestifythatthismethodworkedbecausewetookhim
aroundandshowedhimsomeofthefieldswewerework
ingonatthattimeandheendeavoredtogetpicturesof
thelarvaethatpiledupinpilesatthebottomofthose
checksButitwasahitandmissaffairIdontknow
howmuchwegotonperacrebutwegotenoughontodo
thejobTherealhandicapwasgettingaroundtoallof
thechecksfastenough

Peoplesaythatinadryspringwehaveaneasytime
andnotmuchofamosquitoproblembutadryyearisjust
whatcausesourbigproblemAssoonasthewateris
turnedintotheirrigationsystemthericegrowersstart
floodingtheirriceandalsotheirrigatedpasturesneedir
rigatingsotheyallcutlooseatonceonit

TheSutterYubaDistrictwasfortunateinsecuringthe
servicesofMrHerbHermsasEntomologistlatelastfall
Heisgoingtocarryontheexperimentsthatwehopeare
goingtobetheanswertotheAedesproblemThatisthe
applicationof50wettablepowder itmaybeDDT



anditmaybeDDDorboth directontheseedriceon

differenttestplotsOurideaistogettheplaneoperators
andthegrowerstocooperateandputthepowderright
intotheseedriceinthehopperTheplantingmethodnow
istosoakricebeforeitisplantedAbout95 ofthe

riceissoakedforapproximately24hoursrightinthesack
thenallowedtodrainforabout12hoursbeforeloadingit
intothehopperfromwhichtheplaneisloadedTheplane
willcarryapproximately1000lbsperloadandsowabout
7acresofriceItwouldtakeverylittlepowdersoaddi
tionalweightwouldnotbeafactortocontrolfirstand
secondandpossiblythirdinstarlarvaeOnethingthatis
liabletocauseourplanstomiscarryisthatthefieldmay
havebeenfloodedforseveraldaysassomeofthelarge
fieldsmaytakefromfivetosixdaysorevenaweekto
floodThelarvaeinthosefirstchecksmaygettoofaralong
beforethefieldisseededThensometimeswemayhaveto
waitforaplaneThereissometimesabigrushforopera
torsandsowersallatonetimetooThatissomethingwe
willjusthavetoseeThisyearwearegoingtodoitona
limitedscaleWearegoingtokeepexactreportsHerb
Hermsisgoingtocarryoutexperimentsanascientific
basissowewillbeabletogiveDickPeterssomenews
fortheBuzzwhenthetestsarecompletedRegardlessof
whetherthismethodworksornotwewillletyouknow
howitcomesout

Weanticipatethefirstquestionthefarmerisgoingto
askisWillDDTinjurethericeseedandaffectthegermin
ationThatwillbethefirstexperimentthatwewillwork
onWearesatisfiedinourownmindsthattheDDThas

noeffectwhateverWehavejustunofficiallygerminated
98riceseedsoutof100whichweretreatedwithDDT

ThisisexceptionallyhighgerminationTheygrewand
developedhealthysproutsWearesatisfiedthatDDT
doesnteffectthegerminationofthericebutinorderto
makethatofficialwearegoingtodotheexperimentswith
allthevariousdosagesofDDTonthedifferentseedsand
wearegoingtohaveourtwofarmadvisors onefrom

eachcounty comealongandseethattheydevelopbe
causethefarmerswearsbywhatthefarmadvisortellshim
andnotwhatthemosquitopeopletellhimWearegoing
tohavethemworkrightalongwithusonitsothatwhen
thefarmersaskthemaboutittheycansaydefinitelythey
haveseenthetestNowIhopethatthiswillbethean
swerbecausethisisaterrificallybigproblemwhichwas
justtoomuchtokeepupwithbyhandlaborItwouldbe
fineifthericefieldscouldallbefloodedatonetimeand
theycouldjustturnthewaterinandfloodinamatterof
daysThenwecouldfeedthesolutioninoneplaceBut
youknowhowriceisfloodedOnecheckisfilledthenit
isreleasedthroughtheboxintothenextchecksoyou
almosthavetoplacethesedispensersinfromonetothree
orfourinacheckdependinguponthesizeofthecheck
becauseofhefactthatittakestoolongforthecirculation
ofwatertogetoverthosechecksandstillretainthepo
tencyofyourmixtureItdidworklastyearItisjusta
caseofhavingenoughlabortogetaroundanddoitbut
ifthisotherplanworksoutitisgoingtobeaveryeco
nomicalwayofcontrollingthefirsthatchinguponthefirst
floodingofrice

MrEwingIwonderifitwouldbeinorderformeto
asksomethingabouttheCulexprobleminricefieldsHas
anythingbeendoneontarsalis

82

MrSperbeckWehaventhadanyproblemthrough
thesummerThebreedinghasbeeninthericechecks
themselvesItisaminormatteraminorproblemwithus
Magywouldhavethefiguresonthatregardingtheper
centageofkill

MrRaleyThisisaveryseriousproblembecausethere
isnorhythmtoitYouneverknowjustwhateachfarmer
isgoingtodoandhowlongheisgoingtodoanyparticu
larthingthathedoesdoAndyouhaveneverseenAedes
untilyouhaveseenAedescomingoutofthericefields
Idontthinkanythingcompareswiththenumbersthatare
producedandIdontthinkthereisanythingthatleaves
youquiteashelplessYoucantdrainyoucantdikeyou
cantdirectityoucantdoathingexceptasDickisdoing

bealittleingeniousandtakeadvantageofcircumstances
thatareavailable

ThenextcontributionisonModestoRiceFieldStudy
byBMarkosfromtheUSPublicHealthService

MODESTORICEFIELDSTUDY

ByBMAiucos
EntomologistCDCAUSPublicHealthService

DrMarkosIshouldlikeverymuchtoforegorecording
ofthismaterialbecausemuchofitisderivedfromstudies
inprogresswhicharenotasyetavailableforpublication

MrRaleyWewillhavenowthepaperonProblems
ofAdministrationofalargeDistrictbyWesleyEwing

MrEwingThetimeisgrowingshortandIwouldlike
tosettheprecedentfortherestofthespeakersonthepro
gram turninmypapertothesecretarysayafewwords
andsitdown

WhenIwasemployedbytheMercedCountyDistrict
sometwoyearsagoIhadtwoverygoodcrutchestolean
onOnewasourfriendHaroldGrayandtheotherisget
tingtobeaperennialcrutchintheStateDickPetersI
havefollowedMrGraysmethodofadministrationand
decentralizationexpandedsomewhattofitourlocalcon
ditionsWehavesetupasupplyandrepairdivisiontotake
careofallsuppliesandrepairsandhavesetupdecentral
izeddepotsunderwhatwechoosetocalldivisionforemen
Intermsofthesmallerdistrictsthesemenareactuallydis
trictsuperintendentsandfunctionassuchTheotherim
portantfactorinregardtooperatingalargeditrictisthis
youmustselectandtrainpersonnelYoucannotgoaccord
ingtoremarksIhaveheardmadethroughouttheyearand
theyearbeforeWellwevegotmen mymencant
readorwritewetakethemoffthestreetandwecant
teachthemanythingtheyvegottoworktogetherYou
havetoselectmenofthehigherintellectualvalueofthe
lesserstrongbackvaluebecausethisworkisbecoming
morescientificYouaredealingwithpoisonsandnotoils
andaslongasthislarvicidingandadglticidingprogram
continuesasithasbeeninthepastasagainstapermanent
controlprogramyouhavetohavemenwhoarecapable
ofunderstandingwhattheyareworkingwithandwhowill
beabletoselltheprogramtothepublic



PROBLEMSOFADMINISTRATIONOFALARGE

DISTRICT

ByWESLEYCEWING
ManagerMercedCountyMosquitoAbatementDistrict

YesMercedCountyhasalargemosquitoabatement
districtItisoneofthelargestintermsofareainthe
StateofCaliforniacoveringnearly2000squaremiles
1400squaremilesofwhichisintensemosquitoproblem
areaIntermsoffinancialabilityabout12500per
squaremileofproblemareaitisoneofthesmallerdis
trictsThecurrentannualbudgetis18325000ofwhich
50000isstatesubventionandthebalanceisraisedwitha
236centtaxrate

Thiscombinaionoflargephysicalsizeandsmallfinan
cialabilitypresentssomeproblemsofadministrationIn
ordertogetthemaximumamountofmosquitocontrolser
viceforthemoneyavailableitwasnecessarytoadopt
somenewinnovationsincontrolprocedure

Thedistrictisdividedintothreeoperationaldivisions
andoneheadquartersorserviceandsupplydivisionand
operatesoutofonemaindepotandfoursubdepotsAll
districtsprayunitsareoperatedbyonemancrewsandare
underthesupervisionofdivisionforemen

Inordertooperatethedistrictefficientlyitwasneces
sarytoseparatethedistrictsfunctionsintooperationalunits
andtoassigntheresponsibilityforthemtocompetentper
sonnelThepersonnelselectedforemploymentbythe
districthastobecapableofbeingschooledintheproper
performanceoftheirjobandmustbeofsuchcharacter
andintegrityastoworkefficientlyandfaithfullywiththe
minimumamountofdirectsupervisionfromadministra
tivepersonnel

Theemployeesofthedistrictaretrainedinallphases
ofoperationatanannualoffseasonschoolsupplemented
byperiodicclassesheldthroughoutthemosquitoseason
Inadditionasincereattempthasbeenmadetostandard
izeasmuchaspossiblealloperationalequipmentThekey
totheentireproblemofadministrationofalargedistrict
isinthefinalsummarytheproperselectionandtraining
ofpersonnel

MrRaleyWewillnowhearfromJackKimballof
OrangeCountyonProblemsEncounteredinGetting
OrangeCountyMosquitoAbatementDistrictUnderWay

PROBLEMSENCOUNTEREDINGETTINGORANGE

COUNTYMOSQUITOABATEMENTDISTRICT
UNDERWAY

ByJHKIMBALL
MrChairmanandmembersIcantfollowoutWes

EwingsprecedentbyturninginmypaperbecauseIhavent
gotonewrittenIwasdependingonthewirerecorder
ButIwillgosofarastowriteitupwhenIgethomeand
senditinandjustmakethistalkshort

OurDistrictwasofficialyorganizedonJuly10thThe
Boardwasfacedwiththesituationofnothavingfunds
becausethefirsttaxassessmentwillnotbeinuntilSeptem
berofnextyearNaturallytheywereinterestedinthe
statelawprovidingimmediateloansandthisproblemwas
takenupwiththeCountyCounselbutwefoundthatwe
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couldntgetfundsfromtheCountyTreasurerasaloanand
thereforewewenttothebankTheremoneywasavailable
totheDistrictat2interestandweaskedforfiftythou
sanddollarsTheonlytroublewasthatthecommercial
bankwouldnottakeourCountyCounselsinterpretation
ofthestatelawandrequiredaspecialopinionfromtheir
lawyersofficeinLosAngelesincludingacompletereview
oftheorganizationoftheDistrictThewholenegotiation
endedupinasimpledocumentthatwaspreparedtoobtain
thismoneyandasIunderstandittheoriginaldraftwritten
forourparticularsituationwouldapplytoanyothernew
districtItwasamatterofstatingthefactthatwewere
makingtheloanandatthebottomofthedrafttheyin
sertedtheinterestdueWehavegoneonthebasisofob
tainingmoneyintenthousanddollarallotmentsasweneed
themanditisjustamatteroftypingupanewwarranton
regulartypingpaperhavingitsignedbytheBoardand
goingtothebankandgettingourmoneyIwillgiveyou
thisindetailwhenIsendinmypublication

MrRaleyThankyouJackNextwearetohearfrom
ElmoMRussellonSpecialDevicesforFacilitatingMos
quitoControlElmoRusselisfromtheHanfordDistrict

SPECIALDEVICESFORFACILITATINGMOSQUITO
CONTROL

ByELMOMRUSSELL

MrPresidentandfellowworkerslookingatthemap
youhadhereuntilyesterdayImeanuntilnowIfindmy
selfinaratherpeculiarpositionMydistrictisjustadot
onyourmapIwanttomakesomeobservationsonthe
thingsthathavetranspiredhereandthethingsIthink
IseebutIfindmyselfsomewhatinthepositionofthe
mouseandtheelephantYourememberthemouseandthe
elephantcrossedthebridgetogetherandwhentheygotto
theothersidethemousesaidWesureshookthatbridge
didntwe Iamnotgoingtotrytoshakesomeofyour
districtsbutitseemstomefromwhatIhavebeenhearing
thatwearegettingawayfromthefundamentalsandthe
reasonfortheorganizationofmosquitodisrictsWeare
relievingthepropertyownerofhisresponsibilityandas
wearerelievinghimofhisresponsibilitywearetakingon
toomuchworkandwewillfindourselvesswampedoneof
thesedays

Nowinmydistrictwepointouttoallpropertyowners
asamatteroffactwesendoutanofficerofthelawto

them thatallmanmadeplacesofmosquitobreedingare
theresponsibilityofthepropertyownersorthehouse
ownersWeseethattheytakecareofthisbreedingand
weshowthemhowtheycandosoWeevenaidthemin
doingsosoweareworkingonapermanentcorrection
andwehaveeliminatedmanyofourplacesthatwayI
thinkitisveryvaluableforustocomebacktothatidea
ThenobservationisveryusefultousIknowfrompre
viousexperiencewithinsecticidesthatthemosquitobe
comesimmuneprettysoonjustlikeyoudofromavaccina
tionIhaveseenconditionswherecrankcaseoilwasused
inoutsidetoiletsandthehouseflyhatchedoutintheoil
andcrawleduponthesidesanddriedandthenflewaway
afterwardsIhaveseensuchthingsIknowfromactual
observationthatfactsbegintoknocktheoriesandsoI
thinkobservationoffactsisusefulinourwork



ThereisonethingIwanttotellyouthatIthinkis
veryvaluableIfwecooperatewihourvariousofficersin
thecountyandtheycooperatewithuswearedeaningup
thetowningeneralofcansgarbageandthingsofthat
kindWefindthatbygoingtothedoorandlettingthem
knowthatwearetherethatwerepresentthemosquito
districtandtellthemoftheirresponsibilityinthiswork
thatwearetakingapictureoftheirplacebecauseofhe
hazardstheyhaveontheirplacewhichwewillturnover
totheHealthDepartmentwhynextdaytheplaceis
deanedup

MrRaleyThenextpaperwillbeonCemeteryCon
trolwithAerosolsbyTedAarons

MrAaronsIthinkIlljustfollowtheprecedentof
someoftheothersandpresentthispaperforpublication
intheProceedings

CEMETERYMOSQUITOCONTROLBYAEROSOL

ByTHEODOREAARONS
EntomologistAlamedaCountyMosquitoAbatement

District

Amosquitosourcepeculiartomostmosquitoabate
mentagenciesisthecemeteryDegreeofmaintenance
sizeandproximitytopppulationarefactorswhichdeter
minetherelevanceofthecemeteryasamosquitosource

Duringthesummerof1941underthedirectionof
ProfessorHermsThomasFKelleyPedroGalindoand
thespeakerconductedamosquitosurveyinvolvingover
thirtycemeteries ThegroupstartinginSacramento
workedsouththroughtheCentralValleytoLosAngeles
andthennorthalongthecoasttotheVenturaOxnard
region

Thecemeteriessurveyedvariedinsizerangingfrom
thoseofthelargercitiessuchasSacramentoFresnoand
LosAngeleswhichoftenincludedhundredsofacresto
othersofvariousValleycommunitieswhichwereafew
acresinextent

Astrikingrelationshipwasnotedbetweenthedegree
ofmaintenanceofacemeteryandthemosquitodensityof
theareaDuetothecontinualwateringofmanycemetery
groundsthroughoutthesummerawaterlevelwasmain
tainedintheflowercontainerswhichbecametheimmedi

atelarvalsourcesFrequentlythissituationmadeavailable
theonlysurfacewaterwithinalargeterritory

Oftencemeterieswithinoradjacenttometropolitan
areaspresentedthegreatestfaultinmosquitoconrolne
glectFinding50ofthewaterfilledflowercontainers
inthelargercemeteriespositiveforlarvaewasnotunusual

Threetypesofflowerreceptaclesareincommonuse
Thereversiblecontainerisessentiallyonecanunitwithin
anotherthelargerofthetwobeingsunkintotheground
Theinnerunitflowercontainercanbereversedwhennot

inuseThesecondtheordinaryheavycantypewasthe
mostnumerousandalsosunkintothegroundsothatthe
openingisevenwiththesurfaceGlassjarscansand
vaseswerefoundbothsunkintothegroundandonthe
surfaceLarvaewerefoundinallcontainersTherewas
noillustrationofatypepreference

TheAlamedaCountyMosquitoAbatementDistricthas
foranumberofyearsbeenawarethatsomeofthe18ceme
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teriesinornearthecontrolareaweresourcesofappreci
ablenumbersofmosquitoesInthepastothermoreserious
problemshadtobemetAlsotheDistrictfeltthatitwas
notdesirabletomakeanyspecialattempttohandlethe
situationparticularlyinviewofthetypeofpublicsenti
mentinvolvedItwasformerlybelievedthatnopublic
healthproblemexistedhoweverwhentheexcellentmos
quitosurveyofthreeAlamedaCountycemeterieswascom
pletedinthefallof1941byThomasFKelleyandPedro
Galindoitwasnotedthatcertainspecieswerepresent
whichhadbeenimplicatedashighlyprobablediseasevec
torsofoneormoreofthevirusencephalitides

Thevariousmaterialandmanpowershortagesduring
thewarnecessitatedadelayinapproachingtheproblem

Forthepurposeofthispaperonecemeterywillbe
discussedBasicallytheprobleminallthecemeterieswas
thesamenamelythatofmosquitolarvaepupatingand
emergingasadultsfromtheflowercontainers

Thecemeteryissituatedinthecenterofalargeresi
dentialneighborhoodandcontainsover80000graves
Throughoutthegroundsaresome27000flowercontainers
allpotentialmosquitosourcesThecemeterywhichisthe
largestinthecountycanbedividedintotwosectionssince
itcontainsnewerandolderparts

Whilethegroundsasawholearewellwateredthe
entireyearthusprovidingareadymediumforlarvalforms
intheflowercontainersitisapparentthatthegravesin
thenewerplotsaremorefrequentlywateredAccordingly
ahigherlarvaldensityisfoundinthenewerpartsGraves
intheseplotsareplaceddosetogetheroftenlackup
rightheadstonesandoccupylessspacepergravethus
increasingthepotentialnumberofbreedingcontainersin
agivenplot

ThemostcommonspeciescollectedwasCulexpipiens
whichrepresentedabout70ofallthelarvaeForthe
mostpartitwasfoundincontainerswithdearwater

Culisetaincidensrepresentedabout25 ofallcollec

tionsduringthesummerDuringthewintermonthsof
DecemberthroughFebruarythisspecieswasfrequently
theonlyoneencountered

CulexstigmatosomaandCulextarsalisinthelarvalform
werefoundonlyoccasionally

Thegeneraltopographyofeachindividualplotplays
apartindeterminingthepotentialityoftheplotasamos
quitosourceThoseplotslocatedontheslopesofthehills
holdconsiderablylesswaterthanthoseonlevelground
Surfacerunoffremovesaconsiderableportionofthewater
sprinkledonthosesituatedontheslopesOccurrenceof
larvaeisgenerallymorecommonatthefootofthehill
wheremostofthesurfacewateraccumulates

Watersprinkledonplotssituatedonveryflatground
normallyaccumulatesinthecontainerssothatpractically
everyonehassomewaterinitthusgreatlyincreasingthe
potentialitiesoftheplotasamosquitosource

InthepasttheDistrictonoccasionsentcrewsintothe
cemeterytooilthecontainersThisprovedtobeapains
takingjobandwasnotsatisfactoryformorethanafew
weeksatatimeOilingorsprayingDDTbyhandintothe
containerswasnotfeasibleTheeffectivenessoftheinsec
ticidewouldtendtobedestroyedasaresultoffrequent
wateringstheyearroundandinthewinterseasonthe
additionalrainwaterwouldalsohavetobeconsideredAs
aresultfrequenthandsprayapplicationswouldbeneces
saryandthecostoflaborandmaterialswouldmount ex



cessivelyoveraperiodoftimewhilestillfailingtoprovide
apermanentsolutiontotheproblemInonesectionofthe
cemeterythereareactuallysome7600containerswhich
arekeptfullofwatermostoftheyear

TheDirectorofthecemeteryassociationwhilepro
fessingadesiretoclearupthepestconditionwasunable
tobringaboutanychangesintheestablisheduseofflower
containersThesuggestionoftheDistrictwastourgethe
useofonlythereversibletypeandrequestthatthegarden
erskeepthemturnedupsidedownwhennotinuseThe
suggestionprovedunworkableItwasnecessarytointerfere
aslittleaspossiblewiththeestablishedpractices

MrHaroldFGraysuggestedthatthermalground
aerosolbetestedonthesituationAnentomologicalsurvey
revealedthatashighas20ofthewaterfilledcontainers
incertainplotswerepositiveforlarvaeThreeground
aerosolapplicationsweremadeat6dayintervalsEach
applicationwascarriedoutinthemorningpriorto700
amThereductionofadultswasnotedimmediatelyhow
everitwasnotuntilthethirdapplicationthatthenumber
ofpositivecontainerswasreducedto2

AcheckinJanuaryofthisyearofthesameobserva
tionalplotsgaveapositivecountoflessthan1

Throughoutthisperiodanothercemeteryoutsidethe
DistrictwascheckedformosquitodensityDuringthe
summer50ofthewaterfilledcontainerswerepositive
forlarvaeInJanuary20ofthecontainerswerepositive
forlarvaeofCulexpipiensandCulisetaincidens

Priortotheapplicationofaerosolovertwohundred
manhourswerespentinsprayingthecemeterywiththe
useofhandequipmentEachaerosoltreatmentrequires
approximatelyonehourThematerialusedconsistedof
a5DDTemulsionfndieseloil

Thistypeofcontrolmeasurehasprovedhighlysatisfac
torybothfromapracticalandpublicrelationsstandpoint
Ipnowaydoesitrestrictorinterferewiththepracticeof
placingflowersongravesnordoesitotherwiseoffend
publicsentiment

MrRaleyNextisThreeYearsUseofDDTby
ECRobinsonfromtheEastSideDistrict

THREEYEARSUSEOFDDT

ByECROBINSON
WeareorganizedunderthePestAbatementActbut

weareamosquitoabatementdistrictIwanttogetthat
correctlystatedWeareaseparateanddistinctorganiza
tionallourown

Ithinkmostofyouhaveavailabletheproceedingsof
lastyearwhenIgaveatalkontwoyearsuseofDDT
Youcantakethatandchangeittothreeyearsandthat
talkendsmyspeech

Imightmentionthisthoughforthosewhohavent
thattalkavailablethatweplanoncontinuingoninthe
samewayandplantosprayatleastonceayearthefarm
buildingsintheentireareawithresidualspray

MrRaleyMrJoneswillnowtalkonMarinCounty
MosquitoAbatementDistrictsRebirth MrJones

MARINCOUNTYMOSQUITOABATEMENT
DISTRICTSREBIRTH

ByPAULJONES
Illtrytomakethissnappy MarinCountyhashada

badreputationasfarasmosquitoesareconcernedPeople
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aroundtheBayAreaseemtothinkwhentheytalkabout
mosquitoesthattheycomeoutofourcountyoverthere
Anywayatthestartofthe1947fiscalyearIhavebeen
giventheresponsibilityofmodernizingthedistrict

TheMarinCountyMosquitoAbatementDistrictwas
formedprimarilyasapestcontrolagencyIthasbeenthe
policyoftheboardtoencouragefarmerstoreclaimand
farmlargeacreagesofformertidelandThisencouragement
wasprovidedbythegivingandinstallingoffloodgates
andbytheirmaintenanceandreplacementTherearestill
largeareasofpartiallyreclaimedlaudwhicharenotproper
lydrainedorprotectedbyleveesItisthesesectionsto
getherwithunreclaimedsectionswhichgiveusourtrouble

Thedrainagesloughswhichcarrythefloodwateroutto
thebayandthePetalumaCreekhavebeengraduallyfilling
inandunlessthesloughsaredredgedlargepumpswill
havetobeinstalledTheBoardhasbeenreluctanttogo
inwithfarmersonanyprogramofploughingandleveling
ofmarshlandsbecauseofthecostandbecausetheflood
gateswouldprobablynotcompletelydrainthelands

Thedistrictsbudgetshavebeenmodestasthesefig
ureswillprove19434413487571944451736340
19454622031471946472532904

Atthestartofthe1947fiscalyeartheboardappointed
aworkingsuperintendenttoinvestigateandinstallnew
techniqueswhichcouldbeadaptedtotheneedsofthe
districtPriortothistimethesecretaryoftheboardacted
assuperintendentinhissparetime Thisdistricthas
changedfromtheuseofdieseloiltotheuseofDDTand
DDDemulsionsin12of1strengthasalarvicideThe
resultshavebeenexcellentThedistrictboughtonejeep
andhopestobuytwomoreTwopowersprayerswere
purchasedonewasmountedonthejeeptheotherona
GMCpickupAerosolgeneratorswereplacedonthree
ofthetrucksAsmallofficewasbuiltnexttotheware
houseAhotwatershowerwasinstalledTheoperators
wereputonamonthlysalaryof230fora52dayweek
Asurveyisbeingmadeconcerningapensionplanforthe
employeesundertheStatePlanAmappingsystemhasbeen
workedoutshowingthevariouslargebreedingplacesand
thedatesonwhichtheyaresprayedandcheckedAmonth
lyreportoftheactivitiesinthedistrictispreparedforthe
boardandafinancialreportgroupingtheexpenditures
andshowingthebudgetbalance

ThatisabouttheextentofmyreportHoweverbefore
closingIwouldliketothankMrGrayMrRobinsonMr
Raleyandthemanyotherswhohavegivenmevaluable
informationalsoMrPeters

MrRaleyIthinkthisisverygratifyingtoagood
manypeopleinCaliforniatoknowthatMarinCountyis
goingthrougharebirth

ThenextpaperviiibeAerosolonaLargeScaleby
HCPangburn

AEROSOLONALARGESCALE

ByHCPANGBURN
Afterhearingalltheseexcellentpapersinthelastcouple

ofdaysIreallyhaventanythingtoofferWeareallfairly
convincedthataerosolingisaneconomicallysoundwayto
controlmosquitoesandwecertainlyintendcontinuing

MrRaleyThenextreportwillbeStatisticsandRe
portsbyWmJBuchananfromtheStateHealthDepart
ment



MrBuchananIwillleavethisreporthereforthe
recordsforthoseofyouwhomaybeinterestedinknowing
somethingofthemagnitudeofoperationswhichhavebeen
reportedbytheStateDepartmentofPublicHealthduring
thelastyearandahalf

AYEARANDAHALFOFPROGRESSINVECTOR
CONTROL

ByWMJBUCHANAN
Previousspeakershaveinformedyouoftheoverallpic

tureofmosquitoabatementinCaliforniaYouhavelearned
thatitisabigbusinessinthisstateFortyoneyearround
agenciesparticipateinthisbusinesswhereinareexpended
inexcessoftwomilliondollarsannuallyandwhosebene
fitsextendtoprobablyfiveorsixmillionpeopleresiding
withinthe16000squaremilesencompassedwithinits
boundaries

Morethanfortyfourpercentoftheseagenciescurrent
lyparticipatewiththeStateDepartmentofPublicHealth
inaprogramofVectorControlinvolvingapproximately
seventypercentofthe16000squaremilesprotectedbyall
districtsandapproximatelysixtypercentoftheStatetotal
expendituresItistothoseagencieswhichparticipatein
VectorControlwiththeStateDepartmentofPublicHealth
assistancethatwereferhereafter

Itmaybeinterestingtoexaminesomeofthefactual
informationrevealedbythemonthlyoperationalreports
submittedbythesedistricts

DuringthefiscalyearendingJune301947atotalof
twentyorganizationsreported8415squaremilesunder
controlorsurveillanceDuringthefirstandsecondquar
tersofthepresentfiscalyearatotalofeighteenorganiza
tionsreport11205squaremilessoyoucanseethatVector
Controlisagrowingpractice

Thetwentyagenciesparticipatinginfiscalyear1947
reportthattheyused37tonsofDDTand47201gallons
ofoilintheirlarvicidingprogramsand834tonsofDDT
intheiradulticidingprogramsContrastthiswiththereport
fromtheeighteenagenciesforonlythefirsthalfofthe
currentfiscalyearwhereinmorethan3734tonsofDDT
and16908gallonsofoilwereusedonthelarvicidingpro
gramsandover14tonsofDDTwereexpendedonadulti
cidingworkInviewofthefactthatwehaveanothersix
monthstogothisyearisitnotapparentthatthetrend
istowardmoreandmoreuseofDDTandanincreasein
theattackonadultmosquitoesbyresidualsprayingand
groundaerosolingmethods

Asforphysicalaccomplishmentduringthe1947fiscal
year322squaremilesofwatersurfaceand159384mos
quitobreedingsourcessuchascesspoolscatchbasinsetc
werelarvicidedwhereasduringthefirsthalfofthisyear
406squaremilesofwatersurfaceand41141mosquito
breedingsourceswerelarvicidedHereagainitappears
thattheemphasishasshiftedinthatlarvicidingoffield
andruralbreedingareashasbeenexpandedandasindi
catedbythefollowingfiguresadulticidingintheformof
residualoraerosolsprayshasnotablyincreasedintheurban
orresidentialareasDuringthefiscalyear1947327acres
ofbuildingsurfacewereresidualsprayedand7516build
ingsand93squaremilesofareawerespacetreatedie
groundaerosolsprayedHoweverduringonlythefirsthalf
ofthecurrentfiscalyear4073acresofbuildingsurface
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wereresidualsprayedand6940buildingsand76square
milesofareawereaerosolsprayed

Althoughlessnewdrainagehasbeenconstructedsofar
thisyear634milesasagainst30milesduringfiscal
year1947itisnoteworthythat55milesofexistingdrain
agestructureshavebeenmaintainedduringthefirsthalfof
fiscalyear1948asagainst46milesmaintainedduringthe
entirefiscalyear1947

Cognizantofthevalueofentomologicalobservationand
surveysengineeringreconnaissanceandsurveyscloserfield
supervisionandthedesirabilityoffulltimeclericalorad
ministrativepersonnel111507manhourshavebeenex
pendedontheseeffortsforthereportedhalfoffiscalyear
1948asagainstatotalof157780expendedduringallof
fiscalyear1947

Wemightalsonotethataswouldbeexpectedofthis
typeservicerenderedtothepublicduringanyperiodof
lowendemicitythesetaxsupportedagencieseffortsare
directedsothataboutsixtypercentoftheirtimeisex
pendeddirectlyonruraloperationsseventeenpercenton
urbanoperationsandtwentythreepercentonvariousun
classifiedoperationswhichmaynotreadilybechargedto
eitherurbanorruralabatement

Theabovefigureswebelievefactuallydisclosesomeof
thehealthyindicationsofprogressduringthepastyear
andahalfofVectorControlinCalifornia

MrRaleyIthinkallofyouarebeginningtorealize
thatsomeofyourcorrespondencewiththeStateparticu
larlywithregardtofinancialmattersisbeginningtokick
backalittlefasterIthinkwehaveBucktothankforthat

NextwewillhaveapaperonaCamellia Aerosol
StudybyGUmbergeroftheSacramentoYoloDistrict
JackFowlerIthinkwillpresentthepaper

MrFowlerGentlementhistoowillbeshortand
sweetIhaveherefordistributiontothevariousmanagers
andentomologistsofthedistrictsareportofprogresson
anexperimenttodeterminetheeffectofDDTaerosolon
camelliasIftherearenoquestionsthatisitThecopies
arehereonthedesk

ANEXPERIMENTTODETERMINETHEEFFECT
OFAEROSOLONCAMELLIAS

GEORGEUMBERGERSuperintendent
SacramentoYoloCountyMosquitoAbatementDistrict

JACKFOWLEREntomologist
SacramentoYoloCountyMosquitoAbatementDistrict

OnSeptember121947theSacramentoYoloCounty
MosquitoAbatementDistrictannouncedplanstoaerosol
theCityofSacramentoasanadultmosquitocontrolmeas
ureusing5DDTindieseloilSeveralnurserymenand
camelliafanciersexpressedconcernregardingtheuseof
DDTbelievingthatdamagetothecamelliatreeswould
resultTheseviewswereexpressedtothelocalnewspapers
andbeinggoodcopybecamefrontpagenews

TheDistricttookthepositionthatthismethodofmos
quitocontrolwasbeingusedbyanumberofotherDis
trictsintheStateandcouldbeconsideredastandardcon
trolprocedureInadditionwehadnoknowledgeofunde
sirableeffectstoplantoranimallifebyanaerosolopera
tion



Thenurserymencounteredwithaclaimthatanother
mosquitoabatementdistrictinourCentralValleyaerosol
ingacommunityhaddoneagreatamountofproperty
damageatanurserywhichspecializedincamelliasThis
nurseryclaimedthatseveralweeksaftertheirpropertywas
aerosoledalargepercentageoftheircamelliaplantsbegan
toshowilleffectsInlessthan10weeksitwasfeltthat

halfoftheplantswoulddie
Thoseinterestedincamelliaculturepointedoutthat

SacramentowasknownastheCamelliaCityandthere
wereabout3000000worthoftheplantsinthecommu
nityDuetotheclaimeddamageasstatedabovefroman
aerosolingoperationtheyfeltthatifwewentaheadas
plannedanyplantdamagearisinginSacramentowouldbe
attributedtoourcontrolwork

OurdistrictcontactedtheStateDepartmentofPublic
HealthadjacentMosquitoAbaementDistrictsAgricultural
Agenciesandotherpossiblesourcesforspecificdataon
broadleafplanttoleranceofDDTOtherthansomegen
eralobservationsnopersonsoragenciescouldgiveour
Districtspecificdatawhichwouldassistusinmakinga
positivedecisionItisrealizedthatthecamelliaisavery
sensitiveplantandreactsunfavorablytoanumberof
conditionsandthatadecisiontocarryonourcontrolpro
grammeantinessencetheunderwritingofthewellbeing
ofallthecamelliaplantsofSacramentoforthewinter
seasonInafinalanalysistheDistrictdecidedthatmuch
asitwantedtoservethepeopleinmosquitocontrolitcould
notallowitselftobeplacedinsuchanunfavorableposi
tionThereforeplansfortheaerosolingoftheCityof
SacramentoandNorthSacramentowerecancelled

Thefollowingweekameetingwasheldtowhichall
interestedpartieswereinvitedIncallingthismeetingit
washopedthatinformationcouldbeobtainedthatwould
assisttheDistrictinplanningitscontrolproceduresfor
otherurbanareasintheDistrict

Inadditiontherewouldbeanopportunitytoexamine
theassertionsthatwerebeingmaderegardingthepossible
damagebyDDTThemeetingwasheldontheevening
ofSeptember231947attheSacramentoCountyCourt
houseandwaswellattendedbynurserymencamelliagrow
ersmembersofgardensocietiesandanumberofprivate
citizenswhowereinterestedinthissubjectTosummarize
brieflytheagendaofthemeetingtheDistrictrepresenta
tiveexplainedtheaerosolmethodofmosquitocontrolwith
thematerialsusedandthehistoryofthistypeofoperation
throughouttheState

Thenurserymenandthoseconcernedabouttheaerosol
operationwereaskedtoexpresstheirpointofviewAn
officeroftheCamelliaSocietytookthefloorandrelatedan
incidentwhichheclaimedhappenedinanothercommu
nityTheincidentinquestionwastheaerosolingofatown
inthesouthernpartofthevalleyandthedamagedoneat
anurserylocatedinthecommunitywhichspecializedin
thesaleofcamelliaplantsSeveralweeksaftertheaerosol
ingitwasnotedthattheplantswereactingunfavorably
Asalittlemoretimewentbythetplantsdevelopedacon
ditionclassicalofDDTpoisoningAsofthepastweekend
thenurserymanfelthewouldtakea50lossinhisplants
whichrepresentedwellover100000 Thespeaker
statedthathehadgonetothecommunityexaminedthe
nurserymansplantsandinadditionhadvisitedanumber
ofprivatehomesthroughoutthecitywherecamelliaswere
knowntobegrowingAcloseexaminationofthemany
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plantsatprivateresidenceshadshowndefiniteburning
andtheywerereactinginasimilarmannertothosewhich
weredamagedatthenurseryExaminationwasalsomade
ofotherbroadleafplantssuchasRhododendronAzalea
BougainvilleaetcManyoftheseplantsshowedevidence
ofburningThespeakerthenshoweddamagedcamellia
plantswhichwereatthenurseryBrancheswereshownof
Rhododendronandotherplantsshowingseriousburning
whichhehadgatheredThesebrancheshadbeencutfrom
theaffectedplantsThecontentionofthisspeakerwasthat
thisaerosoloperationhaddonetheplantdamageanda
similarconditionwouldresultinSacramentoafteranaero
solingandthedamagewouldrunwellinexcessof1000
000 Thepeoplepresentexaminedtheplantsbranch
specimensandtheothercutspecimensThosequalified
onthesubjectstatedthattheplantdamagelookedlike
thatcausedbyDDTTheclassicalreactionofcamellia
plantstoDDTpoisoningisasfollowsWithintwoweeks
tofivemonthsdamagebeginstoshowontheplantsThe
leavesbegintoburncharacteristicallyatthetipendEven
tuallytheleafdropsInextremecasesthestembeginsto
turnbrownanddiebackuntilthebranchoreventheplant
isdeadInlessextremecasesthereisapartialdropofold
leavesandanewgrowthshowingchlorosisEventually
thisnewgrowthmayturnbrownanddropNotallvari
etiesareaffectedalike

Anotherspeakertoldofanincidentthathappenedin
HuntingtonParkinwhichoaktreesweresprayedwitha
DDTsolutionUnderneaththeoaktreesweremanyfine
camelliasSomeofthesewereovertwentyyearsoldA
numberbegantodroptheirleavesandreactintheclassical
mannerofcamelliaspoisonedbyDDTTheultimateresult
wasthedeathofseveralofthesefineoldtreesSeveral
nurserymenstatedtheirexperiencewiththeuseofDDT
onCamelliaplantsTheystatedthatliteratureadvisedthat
lightconcentrationscouldbeusedtofightseveraldiseases
oncamelliaplantsHoweverwhethercertainvarietieswere
moresusceptibleorwhethertheyweremoresusceptible
duringgrowthperiodswasamatterforfurtherstudyThe
severalnurserymenstatedtheyhadacertainamountofloss
duetoDDTpoisoningintheirnurserysprayingoperations

TheDistrictrepresentativethensuggestedthatasa
matterofpublicinteresttoclarifythepictureandtosatisfy
allinterestedpartiesatestberuntodeterminethereaction
ofcamelliastoanaerosoloperationItwaspointedout
thattheminutequantityofDDTdepositedbyaerosol
shouldnotadverselyaffectgrowingplantsTheactual
sprayingofaplantwithatwotofivepercentmixtureof
DDTmeantthedepositingofseveralthousandtimesthe
amountofDDTaswouldbedonebyaerosolmethodAs
afurtherprecautionthedistricthadstudiedtheadvisability
ofusingahighlyrefinedsummeroilsuchasnurserymen
usethemselvesonmanybroadleafplantsasabaseforthe
DDTinsteadofdieseloilThenurserymenpresentagreed
tocooperateintheexperimentbyfurnishingthecamellia
plantsTheDistrictrepresentativestatedthattheywould
carryontheexperimentandthatassoonastheplants
wereassembledallinterestedpartieswouldbeadvisedof
thetimeandplaceoftheexperimentsotheymightattend
andwatchtheactualoperation

PROCEDURES

ThetestwasconductedonSeptember251947begin
ningat515pmThirtyeightvarietiesofcamelliaswere
representedinthe128plantsusedTheyrangedfromtwo



toover10yearsoldSeveralofthevarietieshadnew
growthwhilesomewereinpoorconditionandafewwere
underfertilizedThesesubstandardplantsweredeliberate
lyselectedtoseiftheyweremoresusceptibletoDDT
poisoning

Thistimeofyearwasveryappropriateforthetestasit
wasthebeginningofthefallflightoftheAnophelesfree
bornimosquitoandthetimewhenourdistrictwould
beginextensiveurbanaerosoloperationsThisisalsothe
seasonwhenmanyvarietiesofcamelliasstarttheirnew
growthAshasbeenpreviouslystateditisbelievedthat
thenewgrowthisthepartoftheplantmostsusceptibleto
DDTpoisoning

Theplantsweredividedintosixgroupsforthetests
ThesiteforthetestwasanewsubdivisionsouthofSacra
mentoandadjacenttothecityairportOtherthanhaving
streetsandsidewalksandafewhousesunderconstruction
thelandwasbare

Theplantsforeachtestwereplacedasshownonthe
followingpagesTheintentwastosimulateascloselyas
possiblenormalurbanconditionsAvacantblockseparated
eachtestplotthusassuringnodriftofaerosolfogfromone
testtotheother

Jeepshavingaerosolattachmentswereusedandtwo
unitswereusedineachtestasthatistheusualprocedure
inouroperationsOneunitfollowedtheotheratadistance
ofabout30feet

Thelocationoftheplantsandthevariousdistances
givenaremeasuredfromtheinsideedgeofthesidewalk
Thejeepswhileaerosolingusuallytravelalongthestreet
about8feetfromthecurbThisdistanceplusthesidewalk
whichwas4feetwideplacedtheclosestplantsabout22
feetfromtheoperatingunits

Theplantswereplacedonthegroundandsmoked
microscopeslideswereplacedbesidemostofthecamellias
Theseslideswereplacedonwoodenblocksabout4inches
offthegroundfacingthewindandatanangleofabout20
degreesThreesetsofmeasuredglassplateshavingatotal
areaofM4squareincheswereplacedatdistancesof10feet
20feetand50feetTheseplatesweresetabout18feet
offthegroundfacingthewindandatanangleofabout20
degreesAfterthetesttheseplateswereplacedinjars
containingsolventforquantitativeanalysisTwosmoked
slidesaccompaniedeachsetofglassplates Although
thenumberofquantitativeanalyseswaslimiteditwas
hopedthataratiocouldbeestablishedwhichcouldbe
correlatedwiththedataoftheothersmokedglassslides

Followingeachtestafewleaveswerecutfromthe
frontwindwardsideofeachcamelliaAtotalof100
leaveswerecollectedfromeachtestgroupandaquanti
tativeanalysiswasmadeforDDTandoilresidue

Slidesusedintheexperimentwereordinaryglassmicro
scopeslidescoatedononesidewithcarbonfromthe
flameofanacetylenetorchusedwithoutoxygenThe
Thediameterofthemicroscopefleldwas204mmata
50powermagnificationIntheexaminationoftheslides
5fieldswerecountedandanaveragewastakenAnocular
micrometerwasusedindeterminingthesizeofthecrater
madebythefallingparticleonthecarbonslide

Inselectingaerosolmaterialsfortheseveralteststhe
districthadthefollowinginmind

TESTA 5DDTinagoodqualitysummeroil
BarnToxWebelieveanoilofthistypeisthemostideal

forurbanaerosolworkIthasanunsulphonatedresidue
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900minimumviscosity46SSVat100FDDT412
standardizedat40FThemanufactureradvisedthatthe
productactuallycontains5DDT Thisiscon

firmedinouranalysisandinthisrespectweconsider
theproductas5DDTNurserymenadvisethatalight
summeroilofthistypeistheleasttoxictoplantlifethat
isavailableTheproductshowsalackofphytotoxicity

TESTBThesamematerialasTestAexcepttheplants
aregivenadoubleconcentration

TESTCUsingthematerialofTestAandBandforti
fyingitwithonegallonof25DDTconcentrateto14
gallonsofBarnToxInsomeoperationswemightwant
aDDTconcentrationslightlygreaterthan5

TESTDTheuseofonegallonof25 DDTconcen

trateplusfourgallonsofdieseloil

TESTEThesamemtaerialasTestDexceptinthis
testwetriedtodeliberatelydestroythetestplantsifitwere
possibletodosobyaerosolingwith5DDTindiesel
oilAsshownonpage17threetripsweremadepastthe
testplotTheunitswereparkedabout4feetfromthe
curbandinsuchmannerthatallplantswerecompletely
envelopedbythedriftingaerosolfogTheunitswere
openedupandthetestplotwasheavily4erosoledforover
1minutes

TESTFTwentyplantswereplacedataprivaterural
residenceandsetabouttheyardUsingBarnTox5
DDTthecamelliaswereaerosoledeighttimesatfiveday
intervalsOnejeepwasusedmakingthreepassesinfront
ofthepropertyThistestwastoseeifaresidualmight
bebuiltuporaplantshockmightdevelopfromanumber
ofoperationsofnormalintensity

Theprecedingpagespresenttheproblemthatcon
frontedourMosquitoAbatementDistrictandtheproced
ureswehavefollowedinendeavoringtoarriveatacorrect
solutionWeappreciatethemanyvariablefactorsinvolved
andthelimitationsofourexperimenttodateItisour
intentiontoexposealargeportionofourcamelliasto
additionalteststhisspringwhentheyareintheirspring
growthperiodItshouldbepossibletoevaluatetheresults
ofthisspringtestbynextAugustIftheplantsreactinthe
samemannerastheyhaveinourteststodateandwith
thebackgroundofexperiencederivedfromtheextensive
aerosolingoperationswehavebeendoinginthisarea
webelievedefiniteconclusionscanbemadeatthattime

Tothosewhoareusingaerosolintheirmosquitocon
troloperationstheportionofthisreportdealingwithdrop
letsizeanddepositionmaybeofmorethanpassinginter
estPriortothiscamelliaincidentourdistricthadcarried
onanumberofsuchteststodeterminethefunctionalfac
tor concentrationandrangeofourequipmentThese
factorscanbepartiallymeasuredandevaluatedinanaero
solThisknowledgeappliedinactualfieldoperationswill
resultingreaterefficiencyandmosquitokill

Itisnotourintenttosubordinatetheprincipaltheme
ofthisreporthoweverthematterisoffundamentalim
portanceanddeservesseriousconsideration

Aspreviouslystatedwedonotfeejustifiedindrawing
anyconclusionsatthisdateHoweveriftheincidentwith
theattendantworkandstudiesallowsafewobservationsin
passingtheyare
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1Theuseof5DDTinsummeroilordieseloil
asanaerosolbyautomotiveunitwheretheunitdoesnot
approachcloserthan20feethasnotundercontrolledcon
ditionsharmedcamellias

2ThedesirabilityofhavingapprovedDDTtoler
ancesorconcentrationsusedinstandardizedmosquito
controloperationsThecorrelationofthemanyindependent
studiesofDDTanditseffectonvariousformsoflifeto
getherwiththeexperiencegainedinitsuseinmosquito
controlshouldgiveresponsibleagenciesenoughdatato
formulateapprovedconcentrationsforstandardcontrol
operations

3Alighthighlyrefinedsummeroilsaturatedwith
DDThavingnospecialDDTsolventsisamoredesirable
typeofoilbasetouseinurbanaerosoling
4ItisdesirablethatDistrictscheckthefunctional

factorandrateofaerosoldepositionoftheirvariousaero
solunitsThisshouldbedoneonindividualunitsandif
severalunitsworktogethertocheckthemasanoperating
groupTheaerosoldepositionpatternswillshowmarked
variationswhentwoormoreunitsoperatetogether

MrRaleyMrRussellhasapieceofhisequipment
thathewillbemorethangladtoshowandexplainto
anyonewhoisinterestedItisaburnerforweedcontrol

Iwanttothankallofyouforthewayyouhavere
spondedwiththesepapersIknowthatallofuswouldlike
toheartheminmeredetailbutwealsorealizethattime
andourbottomsareafactorandwiththehopeofcourse
ofthosefromfardistantpointsgettinghomeatamore
convenienttimeIagainthankallofyouforyourindul
genceingettingthesepaperscompleted

Youhaveheardofthesemanualsandhavecommented
onthemTheyarereadyfordistributiontothosedistricts
whichhavepaidtheirduesorwhohaveagoldbondin
promiseorsecurityandatthistimewewillbegintodis
tributethesemanualsTheprefacetotheOperationsMan
ualIthinkshouldbereadandifImayIamgoingto
haveDickPetersreadthisbecausehehasprobablyalready
readitsomanytimesthathecanreaditwithmuchmore
meaningthanIcan

MrPetersWithpleasureTed

PREFACETOOPERATIONSMANUAL

Theconsiderablenumberofexperimentalstudiesim
provisationsandtechnicaldevelopmentsinCaliforniamos
quitocontrolmanyofwhichhaveresultedinuniqueac
cimplishmenthaveforsometimeneededamediumfor
systematicallymakingsuchinformationavailabletolocal
mosquitocontrolagenciesandaccessibletotheindividual
mosquitocontrolworker

ItiswiththispurposeinmindthattheExecutiveCom
mitteeoftheCaliforniaMosquitoControlAssociationhas
electedtoprepareanddistributethisOperationsManualto
agenciesandpersonslikelytoderivebenefitfromitscon
tentFromtimetotimeTechnicalMemorandawillbere
leasedforinclusionwithinthisManualEachTechnical
Memorandumwillbelabeledastothesectionwithinthe
ManualwhereitshouldbeenteredOvertheyearsthein
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formationcompiledshouldserveasatextofmosquito
controlprogressinCalifornia

ThemaximumofservicecanberenderedbythisMan
ualifeachmosquitocontrolagencyandotherinterested
personswillmaketheirnovelmosquitocontrolobservations
improvisationsandtechnicalfindingsavailabletotheCali
forniaMosquitoControlAssociationSignificantinnova
tionsmaythenbeincludedintheOperationsManualand
therebybesharedwithneighboringagenciesandfellow
mosquitocontrolworkers

MrRaleyItisnowmypleasureasPresidentofthe
Associationtopresentthefirsttwocopiesofthismanual
thatIamsurethisAssociationwillbeproudofGenerally
whenapresentationismadeofsomehonortherecipient
isrequestedtowalkdownorwalkuptogetitThistime
Iamgoingtomakethewalktopresentthesetothem
ThefirstcopyofcourseispresentedtoProfessorWilliam
BHermsAndthesecondcopyispresentedtotheother
halfofthatteamtoHaroldFGrayBothmadebrief
thanksforthepresentation

TheotherswillnowbedistributedBeforewegetthat
finalgongarethereanyothercommentsSincethereare
noothercommentsIdeclarethismeetingadjourned

THESEVENTEENTHANNUALCONFERENCEOF

THECALIFORNIAMOSQUITOCONTROLAsso

CIATIONWILLBEHELDJOINTLYWITHTHAT

OFTHEAMERICANMOSQUITOCONTROLASSO

CIATIONINBERKELEYCALIFORNIAFEBRUARY
78AND91949


