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TheFifteenthAnnualMeetingoftheCalifornia
LiosquitoControlAssociationwascalledtoorderat115pm
Friday December13 1946 inRoom113 AgricultureHall
UniversityofCalifornia Berkeley CaliforniabyPresident
E ChesterRobinson

MrRobinson Themeetingofthe15thAnnualConferenceof
theCaliforniaMosquitoControl Associationwillnowcometo
order MrPeterswishestomakeanannouncementaboutthe

dinnertonight

MrPeters Ontheregisterisacolumnwhichisintendedto
furnishinformationastothosewhoexpecttoattendthedinner
meetingattheHotelClaremontat730tonight Unlesswehave

accurate informationwellinadvance theAssociationwillhave

topayforanydeficienciesinestimatedattendance

MrRobinson Atthistimegreetingstotheconferencewillbe
givenbyProfessorFreebornwhohasbeenassociatedwithour
workforRlongtime infactheissofamousthattheynamed

amosquito forhim

Dr Freeborn Itisfifteenyearsthatwehavebeenholding
thesemeetings yet asIlookaround thoughitseemsashort
timetome Iknowitisquiteawhileforthereare someheads

thathavegrownbaldandsomewhosehairhasgrownwhiteinthe
service Thismakesmeappreciateitreallymusthavebeen
fifteenyears WeareparticularlyharpyintheCollegeof
Agriculturetowelcomeyou Asamatteroffact whenwecall

upatthebookingofficeeachyeartheysay0hyes the

mosquitomen andtakeitasa matterofcourse thatyouare
goingtobehere Ourrelationshipisindeedverycordial I

thinkitisparticularlyaporopriatethatyoushouldcomeback
hereandrenewyourfaithinresearchandmosquitoloreatleast

onceayear Itwasfortyyearsagothisyearthatthefirst
experimentstationpublicationonmosquitoesdealingwiththe
problemofcontrolinCaliforniawasissuedfromthisstation
Dr Qualepublishedit Itwasoneoftheveryearliestin
thenation Hisbulletinwaslargelyconcernedwiththework
hedidonthe SanMateoPeninsulainresponsetoreauestsfor
controlofsaltmarshmosquitoes Duetotheworkhewasable

torlothere theadvisabilityofmosquitocontrolwassowell
shownthatnegotiationswere startedwhichledtothemosquito
abatementact Despitetheeffortsofthoseinthepresent
audiencewhoworkinthevalleyandarelargelyinterestedin
thediseasecarriers the strongestforcebroughttobearon
theLegislaturecamefromthepeoplewhoselifewasmadeun

bearablebythepestmosquitoes

WearAalsoveryproudthatnotonlydidwecontribute
tothisphaseoftheproblembutalsothatthisinstitution
furtheredandsponsoredthefirstantimosquitoantimalaria
controlprojectintheUnitedStates sofaraswecandiscover
ThatwasduetoProfessorsorHPrmswhostartedintheveryearly
daysandshortlyafter190809 withtheablehelpofayoung



squirtbythenameofHaroldGray attemptedmalariacontrol in

Stow thefoothilltowns Icouldnoondownpointingouttheinter
esttheUniversityofCaliforniahashad Malariacontrolin

Californiapromisestobeofhistoricalvaluemanly butit

seemsthatinallresearchwenosoonerhaveoneproblemsolved
thananotherrearsitshead Nowitisencephalitis Wehave

beencriticizedattheAgriculturalExperimentStationbecause
theysayweneverfinishanyresearch Iamgladwedont
MyreplyisthatIwouldbeverymuchashamedifwedid The

minuteyousolveoneproblemyoucreateatleasthalfadozen
morethatareurgent
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AswehaveConeondownthroughtheyearswehave
alwayshadone two threeorfourandnowwehaveagalaxyof

thosewhohavebecomemosauitoexperts Someofthemhavebeen

sortofdraggedintoitatfirstbutalmostinspiteofthem
selvestheretheywere andtheybecameinteresteduntilnow
theyhavebecomemosquitoexperts Nowweoldtimersfeelfree

towalkoutandleavetheballwiththem Withoutanyfurther
remarks Iwelcomeyousincerely Ibidyouwelcomeandtrust
thatyourstayherewillbeofrealvaluetoyou Ifthere

areanyotherthingswecandoforyouduringyourstay make

itknowntoanyoneofthe staffwhowillbegladtohelpin
anywaytheycan

MrRobinson Imightaddthatwhenwewereplanningforthis
conferenceIgotintouchwithProfessorFreebornanditwas
hardtocrowdthisprograminbut throughhisassistance we

wereabletogettheroom Wedoannreciate it Forawhile

itlookedasthoughwemighthave tomeetonSaturdayafternoon
andalldaySunday

AtthistimeIwouldliketoreviewalittlehistory
ofmosquitoabatementinCaliforniaandwhatitmeans Manyof
ushavehadtowrite speechessotheycanbeincorporatedin
theproceedings andthatiswhatIhavedone

PresidentsMessage MembersoftheCaliforniaMosquito
ControlAssociationandguests

Iwishtowelcomeallofyoutothisveryinstructive
conferenceandhopewhentheoccasionarisesthatyouwill
Participate Tothespeakerswhohavetraveledacrossthe
continenttobewithus weofferoursincereappreciationfor
yoursacrifice particllarlyinthisholidayseason

Forallofus itiswell torenewtheprogressof
mosauitocontrolinCaliforniaasIthinkitisoneofthe
outstandingaccomplishmentsofthisgreatstateofours

MosquitoabatementleganinCaliforniaatBurlingame
in1905 whichwasonlyafewyearsafterthediscoverythat
mosquitoeswerethevectorsofmalaria ProfessorHermsand

HaroldGrayperformedthefirstmalariamosauitocontrolwork
intheUnitedStatesatFenryn California in1910 This
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successfuldemonstrationwasfolowedbysimilarworkat
rovilleandBakersfieldinthesameyear In1912 Thomas

HideansofLosMolinos California wasthefirsttodomalaria

mosquitocontrolworkinanirrigationdistrictintheUnited
States

ThefirstmosquitodistrictstobeformedinCalifor
niaweretheThreeCitiesDistrictinSanMateoCountyandthe
MorinCountyMosquitoAbatementDistrictin1915 Thesedis

tricts primarypurposewasthecontrolofAeriesmosquitoes
breedinginthe salt marsheswhichmovedinontheresidents
in ratswarms

Becauseofthesuccessofthesedistricts inthe

nexttenyears fifteendistrictswereformed Mostofthem

startedoutassmalldistricts abatingspecificspeciesof
mosquitoes Thenext tenyears sevenmoredistrictswere

formed thesealsowerefairlysmallinarea

Intheensuingtenyar period from1931tothe
Presenttime expansionofexistingdistricts andtheforma

tionofnewones hasbeenveryrapid Elevenhavebeenadded
makinwatotalofthirtysixdistrictsinall

We inCalifornia areallinterestedinthese

trendsbecausetheyaffectusindividuallyand collectively
Letmenowcite severalexamplesofthis TheMercedMosouito

AbatementDistrict formedin1923had19squaremiles ex

pandedin1912to90squaremiles andin1945toacounty
widedistrictwith1995squaremilesandatotalbudgetof

DrMorrisMosouitoAbatementwasformedin1916
with48sauaremilesunderabatement Itnowhas770souare
mileswithaproposedannexationof50sauaremiles anda

budgetforthefiscalyear194647of113991700

TheEastSideMosquito AbatementDistrictwasformed

in1939with33 squaremiles Bythree separateannexations it

nowhas250squaremile andayearlybudgetof 7300n00

Atthepresenttime inCaliforniathereare1099
souaremilesinmosquitoabatementdistricts Thisisanarea

largerthanthe statesofNewJerseyandDelaware Thisisa

growthof6353squaremilesinthispastyear Inaddition

thereisintheprocessofformationorannexation 3156
squaremiles Thesedistrictswillexpendover1120000000
inthefiscalyear1946

Thistremendousgrowthinmosquitoabatementin
Californiainthepastyearcanpartiallybeattributedtothe
Peoples realizationofthepotentialhazardsofinfiltration
ofcarriersofmalariaandJapaneseBencephalitis

The StateLegislature ataspecial session

appropriated 260000000toassisttheStateDepartmentof



PublicHealthintheirstudiesofmosquitoesandmosquitoborne
diseases 840000000ofthismoneywasallocatedtoassist
mosquitoabatementdistrictsintheircontrolworkinmalaria
andencephalitisendemicareas

Whatdoesallthismean Itmeans first thatwe

asorganizationsrepresentedhere andasindividuals havea

greatresponsibilitytothetwomillionresidentsofCalifornia
livingundermosquitoabatementdistricts Theygladlynayin
theirshare towardthesurnortofthesedistrictsthattheymay
liveinacommunityfreefromthehealthhazardsofmosouito
bornediseases andenjoytheirrecreationandrelaxationin
sunnyCaliforniawithouttheannoyanceofmosquitoes

Mosauitocontrolmustfurtherexpandtokeeprace
withthedevelopmentofCalifornia Thecompletioninthenext
fewyearsofthegreatCentralValleys waterprojectwillout
hundredsofthousandacresoflandunderirrigationand
irrigationmeansmosquitoes

Withthescientificresearchnowbeingcarriedon
withthenewmaterialsandequipmentnnwavailable andthe

promiseofbetteronestocome IamconfidentthatwP as

mosquitocontrolpersonnel willkeenpacewithandassistin
thedevelopmentofCalifornia

rRo4inrn 7ewillnowhavr therennrtofrrurSecretary
Trnasurer DickPeters

MrPeters

FINANCIALSTATEMENT

Amountonhand dateofassumptionofOffice February26 1946
53501

1946
4CostaCoiMAD
4TulareMAD
516TurlockMAD
8Proceedings

INCOME

EXPENDITURES
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T1 RegentsU C ProjectorRental
415Gift ProfWBberms Emeritus

L15CommPrintingModesto
527Stamps
73 TulareDailyTimes Mats
73 HatfieldStationery Stencils
778PalmerPutigrarhing
722Stamps
729Huebe Covering Binding
85 Stamps

101MargaretAPrefontaine

81050
1
1500
1200

551750

4167
1333
500

5
1230

23487
1500
121

1500
1500

gr2937
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AmountonHand53501PlusIncome 5150 916511651
Expenitures 42236

AmountonHand December131946 715715

Wemustconsideranothermeansoffinancingthis
Association abetterwayoffinancingifallofthedesired
activitiesaretobepaidfor Inthelatterperiodofdis
cussion tomorrow thismatterisexpectedtobe oneintomore
thoroughly

4rRobinson Wehaveonsaleheretheannualproceedingsof
lastyeaTsconferenceatapriceof15O Inoticethatsome
ofourguestshavecomeinrecedtlyandIwanttocalltheir
attentiontotheregister Pleasebe suretoregisterandalso
specifywhetheryouwillbeatthedinnerattheHotelClaremont
tonight Wehopeyouwillbebutwemustknowinadvance

toconsistof
IwillappointaNominationResolutionsCommittee

Gray
Peters

Washburn

Raley
Henderson

Wehaveanotherdistinguishedgentlemanwithus
todaywhohasdonealotformosquitoabatementworkinCalifornia
andwhohasbeenagreathelptousintheStateLegislature
IrefertoDrHalverson ourStDirectorofPublicHealth
Weapareciatehisfineworkandaregladtohearnowapaperhe
haspreparedforus

Dr Halverson Itisarealpleasureandhonorformetobe
herewithyoutoday Iwanttoexpressappreciationofthe
Directorofthe StateDepartmentofPublicHealthforallthe
workthisAssociationhas loneinmosquitocontrolandthereby
helpedsoverymateriallytoeliminate somerealhealthhazards
IwishalsotoexpressappreciationtotheUniversityandpartic
ularlythisdepartment Theleadershiptheyhavegivenhasex
tendeditsusefulnessallovertheworld

OUTLOOKFORMOSQUITOCOICICALIFORNIA

iyWiltonLlalvrsonMD
DirectnrofPublicHealth

Itisapleasure tobeheretodayandexpress
thesincereapprecin ionthatIandtheStateDepartmentof
PublicHealthhavetowardstheactivitiesoftheMosnuitoControl
Associationandallpersonsengagedinmnsouitocontrolin
California Curinteresthasbeenstimulatedbywartime
exreriencesandtodaywearemore thaneverimnressedwiththe

importanceofarthropodsasvectorsofdiseaseandrecognize
thatthecontrolofthesearthropodsisasciencefundamental
tothefieldofpublichealthandpreventivemedicine This
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brieflyisthekeytoouroutlookformosquitocontrolin
California

Wemustrecognizethatweareallpublic servants

servingthepeopleoftheStateofCalifornia Curpublichealth
pointofviewlimitsourinteretinmosquitocontroltothose
phasesinwhichitrelatestocontrolofmosquitobornediseases

TodayinCaliforniatherearetwomosquitobornediseasesthat
occupyaplaceofimportance namely malariaandvirusenceph
alitis However othermosquitobornediseasesmayappearin
thefuture Yourresponsibilityontheotherhandisoneofnot
onlyprotectingthehealthofthepeoplewithinyourdistrict
butalsotoprovidethemwithphysicalrelieffrommosquitoes

Beforewecanprojectourthoughtsonthefuture
outlookformosquitocontrolwemustconsidertheprograminwhich
wearenowsodeeplyengagedforitisapartoftheimmediate
future Withservicemenreturningfrommalariousareasaround
theworld seepconcernwasexpressedbythe statelegislature
in1944overthedangerofviolentnewoutbreaksofmalaria and

SenateConcurrentResolution11waspassedrequestingtheState
DepartmentofPublicHealthto riveareportonthishazard
Curreporttothe1945legislatureentitledDiseaseBearing
iiosouitoHazardinCalifornia revealedthatendemicvirusenceph

alitiswasasseriousathreattothepeopleofCaliforniaas
malaria During1945onelocalizedoutbreakofmalariaoccurred
atBryteinYoloCountythatwasnuicklycontrolled Duringthe
sameperiodtherewere290casesand48deathsofhumanenceph
alitis

Inthe Speciallegislativesessionthisyearthe
reportontheStateMosquitoBorneDiseaseHazardwasreviewed
withtherealizationthattherewasanimmediateneedforac
celeratedmosquitocontrolmeasurestokeenthesediseasesin
check AssemblyBillNo 28wassignedbytheGovernorinMarch
1946providing40000000ofstatemoniestoherlTocrted3ona
matchingbasistolocalmosquitocontrolagenciesinareasshow
ingthepresenceofdiseasecarriedbymosquitoes eg malaria

orencephalitis Itsavailabilitywastobecontingentonthe
meetinrofstandardstobe setbytheStateDepartmentofPublic
Healthtoinsureeffectiveuseofthefunds Inaddition

720000000wereprovidedfortheuseoftheStateDepartmentof
Publichealthtoadministerthe subventionnroremandmakesuch

studiesanddemonstrationsasitconsideredessentialtothe

successfuldevelopmentoftheprogram Thisfundwasalso to

provide specialtrainingforsupervisorsandtechnicalworkers
oflocalmosquitoabatementdistricts toprovideaconsultation

andadvisoryservicetolocalcommunitiesdesiringtoengagein
mosquitocontrolactivities ThroughthisactourDepartment
becameintimatelyinvolvedinthemosquitocontrolproblemthrough
outthestatewherepreviouslyithadmaintainedonlyanadvisory
service

Letmeassureyouthatthispreviousratherlimited
activitydidnotindicateanylackofinterestonourpart It

hasbeenourplanforsometimetoestablishabureauforthe
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studyandcontrolofallvectorbornediseasesinCaliforniaand
thenewlegislationgaveusthatopportunity Tohandlethe

fieldactivitiesandsubventionprogramweestablishedwithinthe
DivisionofEnvironmentalSanitation aMosquitoControlSection
providingforastaffofprofessionallytrainedentomologistsand
engineerstobeclassifiedasMosquitoControlSpecialists
assistedbysanitariansandotherfieldworkersunderthedirec
tion ofaSeniorMosquitoControl Specialist Itisourplan

thatthisSectionwillbecometheprofessionalnucleusofour
proposedBureauofVectorControlduringthecomingbiennium

Todischarge sucessfultheresponsibilities
ofAssemblyBill2AvestedintheDepartmentofPublicHealth
anAdvisoryCommitteeofscientificexpertsandleadersin
CaliforniawasappointedtoFruideus ThisAdvisoryCommittee
consistsof

DrKarlFMeyer DirectorHooperFoundation
UniversityofCalifornia

DrWMcDowellHammon HooperFoundation
DrWilliamCReeves HooperFoundation
Dr StanleyB Freeborn AsstDean Collegeof

Agriculture Unv ofCalifornia

DrWilliamBHerms ProfessorEmeritus
UniversityofCalifornia

DrRudolphHarrin ProfessorofVeterinarySciences
UniversityofCalifornia

Dr JohnJ Sinpy HealthOfficer SanJoaquinCou
HealthDepartment

Mr HaroldFGray Engineer AlamedaCountyMosquito
AbatementDistrict

Mr E ChesterRobinson Superintendent Eastside

Mosquito AbatementDistrict

Mr ArthurFGeib Superintendent DoctorKerrie

MosquitoAbatementDistrict

Inmeetingswiththiscommitteeourprogramwas
developedintotwogeneralphases

IFundamentalstudiesleadingtoabetter
knowledgeofthediseasesinquestionandthe
locationoftheirendemicareasinthestate

IIDirectControlinthefieldbylocala
ofthe imnortantmosquitovectors thiscontrol

tobenartlyfinancedbyState subventions

allocatedthroughtheDepartmentofPublicHealth

ThisnlanhasbeenenergeticallydevelopedbutI
shallnotdiscussthedetailsinasmuchasMr Steadinhispaver
TheOutlookforMosquitoBorneDiseaseControlinCalifornia

atthe Associationslastmeetingdiscussedouroriginalplanning
fortheprogramandpaverslaterinthismeetingwillcompletely
coverthisyearsactivitiesandourproposedprogramforthe
comingbienniumdevelopedinconferencewithouradvisory
committee



Whathavebeentheaccomplishmentsofourpro

gramtodate youmightask 9rieflywecanlist someofthem

1Employmentofmoreprofessionallytrained
andexperiehcedmen

2Developmentof soundermosnuitocontrolprograms
basedonentnmolopicalinspectionworkanduse
ofintenselazavicidaloperations including
DDTlarvicidesandresidual spraysto sunple

mentpermanenttypecontrol
3Developmentofdistrictadministrationand

encouragementofmonthlysuperintendents
meetingsheldforthedistricts mutualbene

fit

4New lightand relativelyinexpensivemobile
equipmenttoreplacetheslowerandheavier
powersprayersformerlyused besidesacceptance

oftheairplaheasatoolto solvemanyof
Californiasproblems

5Finally agreatexpansionhasoccurredinthe
areaincludedinmosquitoabatementdistricts

Aglanceatthestatisticsrevealsthat

aThetotalareainmosquitoabatementdistricts
before1945was4645squaremiles

b annexationsandnewdistrictssince19cover
6353squaremiles

c Totalareaincludedinmosquitoabatement

districtstodateis1n991squaremiles
dTheareainmosnuitoabatementdistrictswith

subventioncontractsis6881 squaremiles
ePotentialannexationsandnewdistrictstobe

organizedinthenearfuturewillbe2756
squaremiles

ForyourgeneralinformationIwouldliketoadd
thatthe totalbudgetsforthetwentyfourmosouitoabatement
districtswithwhomwehave subventioncontractsamountto

1O377M00withsubventions

Yesthisisbigbusinessandabigresponsibility
toyouandtous Wemustlooktothefuturenowandseethat

allofourresponsibilities needsanddeficienciesaresatis

fiedequitably Icannotdiscussthemallbut shallcover

thosewhichIbelieveareofmajorimportance

1FirstoursubventionandComplementaryState
Program ithasbeentherecommendationof
ouradvisorycommitteethat

a Subventionmoniesareessentialthroughat
leastthenextbienniumtopromoteand
developadequatemosquitocontrolprograms
inendemicareasintheStateandthatwe
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askthelegislaturetocontinuetheminthe
presentamountsonayearlybasis Allocations

tobeonarevolvingbasiswithaidto
establisheddistrictsreducedeachyearto
allowforassistancetonewdistrictsand
districtsaniexinrnewterritory

bOurmedicalbiological ecologicalandcontrol
studiesmustbeintensifiedtoriveusmore
definitecluestoeffectivelycombatvirus
encephalitis Weareeauipnedwiththebasic
malariologynecessarytocontrolmalaria

2 TherelationshipoftheMosquitoAbatementDistrict
tothelocalHealthDepartmenthasinthepastbeen
averyloosearrangementperhapsthrouohlackof
interestorunderstanding Ibelievethatthis

isaveryvaluablerelationshipthtshoulabe
strengthenedinorderthatyourpublichealth
valuebefullydeveloped Whenever acaseof

malariaoccursinyourdistrictyourresponsibility
istopreventsecondarycases Perhapsother
vectorbornediseasesarecausinganepidemic
Yourworthtothecommunitycnnbedemonstrated
tenfoldbystepninrintothegapandproviding
theservicetocontrolthatnewvector Your

authoritytorenderthisserviceisprovidedfor
underthepowersoftheMosnuito AbatementDistrict

BoardofTrusteesaslistedintheHealthand
SafetyCode

3 TherelationoftheDepartmentofPublicHealth
totheMosauito AbatementDistrictsisavol

untaryone Wearocommittedonlytoadministra
tionof AssemblyBill2 andtothecontrolof

anyoutbreakofmosquitobornedisease ur

actions whilevoluntary areinourmindsan

expressionofourdesiretoguidetheestablish
mentofpermanentandstrongmosnuitoabatement
districtsorothercontrolagenciesinallareas
oftheStateofCaliforniawheremosnuitoborne

diseasesareendemicorpotentiallyso Wehave

acceptedtheresponsibilitytoprovideprofessional
consultationserviceasrequestedfromanylocal
ity

ThedemandformnsouitocontrolinCaliforniaas

evidencedbythegrowthinmosnuitoabatementdistrictsisour
mutualchallenge Letusacceptitwithoutreservationforonly
throughaprofessionalandsoundprogramcanwe succeed

MrRobinson ThankyouDrHalverson Themembersofthis

conferencecanGeethatintheDirectorofPublicHealthwehave
afriendandagoodcounselor

JustinM Andrews DeputyOfficerinCharteofthe
CommunicableDiseaseCenter U S PublicHealthService at
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Atlanta Georgiawasscheduledtopresentthenextpaper
However wehavereceivedwordthathisplane isgroundedat

LosAngelesbyaverydensefor andrrobablywillnotbeable
toleaveuntilthisafternoon

Wewillthereforepassontothenextpaper

scheduled whichisbyProfessorHerms

Prof Herms Ireallydidthinkayearagowhenyoupresented
mewithabeautifulsmokingsetI shouldhavebroughtitdown
toshowyouandtouse thatmytimewasoversofarasmy
activeconnectionwiththisgroupwasconcerned SoIwasreally

surprisedwhenDickPetersshowedmetheprogramonwhichmy
nameappearedandworsevet thatIwasscheduledattheHotel
Claremonttonightasmasterofcermoniesfortheoccasion

Sorz0ReferencestoRecentLiteratureandSundryNotes
ofInteresttoourMembers

by
WilliamBHerms ProfessorofParasitology Emeritus

UnivertityofCaliforniaBerkeley

Thetaskofabstractinginusefulformfor
presentationinareasonable time evenasmallpercentageof
therecentliterature inthefieldofmedicalentomology
provedtobe impracticalthisoarforvariousreasons
Duringtheyears19and1946thevolumeofpapersrelatingto
insectsasdiseasevectorsincreasedmarkedlymainlybecauseof
contributionsmadebynumerousentomologists parasitolnpists
andotherscientistswhohadbeenassociatedwiththemedical
departmentofeithertheArmyorNavyduringWorldWarII The

magnitudeofourproblemisindicatedinthefactthatHH
State nowPresidentofthe AmericanflosauitoControlAssociation

listsHreferencestoliteratureof specificinterestto

mosquitocontrolworkersintwoissues MarchandJune19 of

vIosruitoNewspracticallyallpublishedin1915 Inthis

connectionitisinterestingtonotethat4613plus ofthe

345publicationsconpinedtbelettersDOTintetitlerndmany
othersrefertoDDTinthetextofthearticle Obviouslyfew
ormoreprobablynone ofuswouldhave timetoreviewallof

thesewidelyscattered referencesinordertoacquirea

knowledgeofDDTanditsuses Itmaybepointednutherethat
allworkersconcernedwiththeuseofDDTshouldhaveforready
referenceacopyofMiscellaneousPublicationsNo 6O6United
StatesDent ofAgriculture entitledDDTandetherInsecticides

andRepellents This71paerublicationwasdevelopedforthe
ArmedForcesandisdatedaugust1946hencebecauseofthedate
isnotlistedamongthereferencesshowninStageslists
mentionedabove Anindicationofthevalueofthepublication

issetforthinthefollowingheodinrsofsectionsinthetext
vizchemistryofDDT itspreparationinsolutions emulsions
suspensions dusts etc benzenehexachloride 666 chemistry
ofrepellentsandmiticides DDTlarvacides DDTasaresidual

defositforadultmosquitocontrol airplaneaorlicntion DDT

forcontroloffliesbedbugs fleas cockroaches lice mites



insectrepellents toxicityofDDT

Nodoubtmanymembersofthisgrounssubscribe
toMosquitoNews theofficialorganoftheAmericanMosquito
ControlAssociation Itisanuarterlyjournalcontaining
moanarticlesaswellasrevie andabstractsvaluableto

mosquitocontroloperators Referencesandbibliographiesare
includedinallissues Thevaieofthispublicationmaybe
bettersetforthbyreadingthetableofcontentsandafew
excerptsfromtheJune1946numberviz Sixgenerationsof
Culexpibienswithoutabloodmeal byWray Observationson

theHabitsofAnophelesfreebnrniinNorthernUtahand
SouthernIdanobyRees MosquitoSurveysandInspectionsin
theDistrictofColumbiaAreabyGood AListofMosquitoes

ofPennsylvaniawithNotesontheirDistributionandAbundance
byWilsonetal EffectivenessofInsectWireScreeningby
Bacon BreedingHabitsofAnaphelnsfarautiinNewGuineaby
Hart MalariaControlintheDominicanRepublicbyCaldwell
NotesonMalariaControlinManagua Nicaragua bySterling
NewsNotes Editorial Review andBibliographies

WhilereferringtotheAmericanMosquitoControl
Associationitwillbeofinteresttoallofyoutoknowthat
thisAssociationissettingupthemachineryfortheestablish
mentofResearchFellowships PresidentStagecommentsviz

ItisbelievedthatthisAssociationmight
provideexceptionalfacilitiesfortestingthemeritsof and

workingoutthebugs frommaterialandequipmentdesignedfor
use initsvariousfieldsofactivityandresponsibility With

fundsprovidedbyadonor withaproductoraproblemrequir
inginvestigation aspeciallyaualifiedscientistwouldbe
employedtoworkfulltimeonthatproblem Thenchoosingthe

mostappropriateareasavailable rigorouslycontrolledand
checkedexperimentswouldbeworkednutincollaborationwith
Associationmemberexecutivesn theMosquitoControlCommissions

Thusfirsthandnreintroductionandprepublicationinfnrmation
aboutnewproductsintheirspecialfieldwouldbecomeavailable
tothecollaboratingCommission Alsomosquitocontrolwork

asawholewouldbenefitthroughavoidanceofsometimescostly
mistakesthroughacceptanceatfacevalue theprematurehigh
pressuremarketingofaninsufficientlytestedproduct The

manufacturerwouldprofitfromavoidanceofthelosswhich
resultswhenanexpensive sellingbuildupflopsbecausean
unimprovedproductturnsnuttobeunsatisfactory orwhena

potentiallygoodproduct isgivenanalmosthopelesslyhadname
becauseofsomedefectthatcouldeasillrhavebeendiscovered
andcorrelated

ThesameorganizationisgettingnutaWhos
WhoinMosquitoControlonaninternationalbasis

DuringWorldWarIItheinitialsMCWAMalaria
ControlinWarAreasbecameveryfamiliartomostofthe
membersofthis Association TheUnitedStatesPublicHealth

ServiceonJuly1 19officiallyinaguratedtheCommunicable
DiseaseCenterCDCwhichreplacesMCWA The scopeand
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organizationoftheCominunicableDiseaseCenterwillbe
describedforusbythedeputyofficerincharge Wearemost

happytohaveDrJustinM Andrewsinattendanceandlook

forwardwithmuchinteresttowhathehastoreport

EarlyinJuneofthisyearanimportantcon
ference PacificScienceConference washeldinWashington
DC toformaneffectiveorganizationof Americanscientists
interestedinthePacificarea Tconferenceconsistedof

anumberofdivisions oneofwhich thatofPublicHealthand

Medicine setupdiseasecategoliesindicatingacontinued
concernwitharthropod insectandarchnidbornediseases
Twocategoriesareofinteresttothisgroup 1Diseasesof
majorimportance inthePacificArea thedysenteries
malariahepatitis thedenguecomplex tropicaldermatoses
2Diseasesoflesserbutpeculiarimportf scrubtyphus
schstosomiasis filariasis JapaneseB encephalitis

Anothercategorycalledforastudyofpossibledeleterinus
effectsofthewidespreaduseofDDT

Havingabearingontheabovediseasecategories
aresomestatisticalreportsinTropicalMedicineNewsfor

June1946namelythefollowingdiseaseincidenceofinsect
bornediseasesintheUS ArmyduringWorldWarII January
1942 August1945inclusivebasedonhospitaladmissions
malaria440789cases dengue82392cases sandflyfever

12228cases scrubtyphus6803 estimated filariasis2110
cases

Muchofthe infrmationgainedduringthecourse
ofWorldWarIIconcerninginsectbornediseasesandofcourse
otherdiseasesaswellreachedusinconfidentialorrestricted
form Sincethecloseofthewarmanypapersbyformer
militarypersonnelhaveappearedinvariousjournalssuchas
theAmericanJournalofTropicalMedicine JournalofParasit

ology andmanyothers Justafewofthesereferencesmaybe
citedtoillustrate Agreatdealofresearchwasdoneon
trombiculidmites chiggermitesparticularilywithreference
toscrubormitebornetyphustsutsugamushidisease Oneof

themorerecentpublicationsbyPhilipandWoodwardentitled
Disease scrubormitebornety inthe

PhilippineIslandsduringAmericanReoceupatinnin194445
IIObservationsonTrnmbiculidMites intheJournalof

Parasitology Vol 32No 5 pp 502513 Oct19 This

publicationgivesakeytoknownorpossiblePhili
trnmbiculidmitesnumberingfispeciesofwhichfourare
knnwntoattackmanandtvr oftheseTrombiculaakamushiand
Trombiculadeliensisaredemonstratedvectorsofscriz typhus
Abriefaccount isgivenofantimitemeasuresduringcertain
militaryoperations Thesecnnsistedof 1mitereductionby
manipulationoftheenvironmentofthevector eguseofflame
throwers clearngetc and2personalurntectinnbyuseof
dimethylpthallateimprernatedclothing These severalcontrol

measureswerediscussedearlierinapaperbyKohls Armbrust
Irons andPhilipintheAmericanJournalofHygieneVol 41
No 2pp 374396 StudiesonTsutsugamushidiseases scrub
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typhus mitebornetyphus inNewGuineaandadjacentislands
andfurtherobservationsonepidemiologyandetiology

DuringtheWarourmalariacontrolunitshad
muchtodowithAnophelestunctulatusinNewGuinea the

Solomonsandelsewhere Someofuswerecalledupontodis

tinguishbetweenthissneciesandA moluccensis andthen

furtherdifficultiesarosewhenAkoliensisandA farauti

cameintothepicture Therewasmuchconfusion Tiscon

fusionhasnowbeenclearedupbyRozeboornandKnightinan
articleentitledThenunctulatuscomplexofAnonhelines in

theJournalofParaitologv Vol 32 No 2 pp 95123 April

1946 TheconclusionhasbeenreachedthatA farautiand

AkoliensisaredistinctspeciesaswellasA nunctulatus
butmoluccensisbecomesasynonymoffarauti

Someofournumberhavehadtolearnhowto
dissectmosquitoesinordertoobtainanoocystorsporozoite
indexinmalariasurveywork Forthosewhoarebeginnersin
thisfieldthearticlebyHunterWellerandJahnesentitled

AnOutlineforTeachingMosquitoStomachandSalivaryGland
Dissection inthe AmericanJournalofTropicalMedicine

Vol 26No 2March1946 isstronglyrecommended

Importantmedicanentomologicalinvestigations
inthePacificAreawere conduetedbyUSNavalMedical
ResearchUnitNo 2 ofwhichseveralofourownstudentswere
members Severalpapershavealreadybeenpublisheddealing
withtheseinvestigations amongthem MosquitoesofOkinawa
andIslandsintheCentralPacificbyRichardMBohertand
RobertLIngram ThispublicationisNavmed1055 110pages

with20fullpagedrawingsbytheBureauofMedicineand
SurgeryNavyDepartmentWashington DC Theauthorsstate

thatonlythree speciesofmosquitoesareknowntooccurin
theHawaiianIslands afourthspeciesMerrarhinusinornatus
havingnredaceouslarvaeandnonbitingadultswasintroduced
butapparentlynotestablished Thethreeknownspeciesare

Aedesalbonictusandefficientvectorofdenguefever Aeries

aesyotialsoanefficientvectorofdenguefever andCulex

auinquefasciatusanimportantvectorcfnocturnal filariasis

elsewhere EightspeciesoccurintheSamoangroupofislands
Aedespseudoscutellarisisastrongvectorofbothnocturnal
iperiodicTandnonperiodicfilariasis Of6634specimens
655 99werefoundtobenaturallyinfestedwithfilariae
inthefield and104offemalesbecameinfective14days
filarialsurvivalafterfeedingonacasewithinfective
microfilariae

FortheMarshallIslandsfoursneciesare

reported andfortheCarolinesnineendemicsneciesreflecting
thegeographicisolationoftheseislands FortheMariana

Islandstwelvespeciesofmosquitoesareknown
Thirtythree speciesofmosouitoesare

reportedforOkinawawhichisseriouslyafflictedwithrnosauito
bornediseases namelymalaria filariasis denguefeverand
JanB encephalitis
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Thereareexcellentidentificationkeysforthe
identificationofthevariousspecies adultandlarvae
arrangedaccordingto islandgroups Thedescriptionsare
excellentandadequatedataonbiologyareincluded There

aretwentypagesoftaxonomicillustrations Allinallthis

isaveryusefulpublication

AnothervaluablepublicationisASynopsisof
thePhilippineMosquitoesbyRichardMBohartalsoaUS
NavalMedicalResearchUnitNo 12contribution Navmed50
Bohartgiveskeystotheidentificationofthe142known
speciesofPhilippinemosquitoes Thereare18speciesand11

subspeciesofAnophelesfourofwhichare stobeimportant

vectorsofmalaria onlyoneA minimusflavirostrisbeing

highlyimportant Thereisincludedalistofreferencesand
over90figures

TheMosquitoeesofJpanandtheirMedical
Imoortence isthetitleofNavmed1095byTsaiYuHsiaoand
RichardMBohart Theseauthorsrivekeystothe44species
andsubspeciesofmosquitoesofthemainJananeseIslandsand
theBouingroup PartIIIdealswithbionomicsdistribution
andrelationtodisease PartIVgivesabriefaccountof
mosquitobornediseasesinJapan viz filariasis Japanese

B encephalitis malariaanddengue Threecasesofyellow

fevernotindigenoustoJapan arereferredtoashaving
occurredintwoPrefectures Fiftyninereferencesare
listed

Thoseofusinterestedinthewiderfieldof
medicalentomologywillwanttoconsultthe sunnlementtothe

AmericanJournalofTronicalMedicineforSeptember1946Vol
26No 5whichdealswithHumantrypanosomiasisandtsetse
fliesinLiberia ThisisacontributionfromtheDepartment
ofTropicalMedicineHrvardUniversityMedicalSchool Part

IbyVeatch dealswiththediseasePartII pp5794by
BequaertisentitledTsetsefliesinLiberia distribution

andecology possibilitiesofcontrol PartIIIconcerns

treatment
BequaertinPortIIstatesthatinviewofthe

difficultiesofcontrollingGlossinapalnalisinLiberiaby
directlyattackingeithertheadultorthenuparium ecological
methodsaremostlikelytoyieldresultscommensuratewiththe
effort Suchmethodsaimatmodifyingtheenvironmentsoas
tonn1eitunsuitable totheinsect Selectiveclearingis

themostpracticalwayofalteringtheenvironmentsoasto
renderitunfittoteadultendthepuparium

TheregularissueoftheAmericanJournalof
TropicalMedicineforSeotember1946 Vol 26 No 5 contains

anarticleofconsideraole interesttomosquitocontrolagencies
Thisarticle isbyElmendnrfarucci GriffinMeyerandRyan
entitledLongevityofkillingeffectofDDTformosquitoes
contactingscreenwirepaintedwithDDTsolutionsseepp 663
685 ThesolutionsofDDTinsolvents acetonekerosene
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Dieseloil2andothers weremadesothatagivenamountof
thesolutionwouldrepresentvariousconcentrationsofDDTper
squarefootwhendaubedonthewirewithacottonswab The
followingcommentsareofinteresttoallofuswhoenrgnein
experimentalwork Itisunavoidablethat sometestspresent
desceuancies1whenthemeasuringrodisalivingentityand
mortalityconstitutesthefinalmeasureofresults 2 when

physicaldifficultiespreventtieuniformapplicationofthe
killingagenttoallportionsofthetestsurfaces 3 when

meteorologicalconditionsdifferondifferenttestdaysand
overdifferenttestperiods 4whenweatheredsurfaces
thoughreceivingthe samegeneralnaturalexposure maybe
affectedbyindividualfactorscausinglossofootency such

as0rustofwind orrain orablowbyanobjectblownbya
wind

Thispapercontainsnumerous tablesandgraphs
whichmustbecarefullystudiedtogetfullbenefitofthein
vestigationhowever afewconclusionsmayindicatesomeof
theresults 1TwohundredmilligramsofDDTpersquarefoot
insolutiononscreenwireprovedtobemore effectiveforkill
onshortcontactthan100or50milligramspersquarefoot
2DDTinsolutionprovedmorepotentinitskillingeffet
asmeasuredbyshortcontactperiods thanDDTindrycrystalline
form 3differentsolventsdifferedintheircenacityto
retainkillingeffectofDDTonshortcontact 4 screenwire

treatedwithDDTwasrevitalizedbyannlicationofasolvent
5 apercentageofmosquitoes Aedeoaeaotiusedinalltests
exposedtofourcontactexposuresofD5Tincertainsolvents
wascapableofbitingmanforacertaintimeafterexposure
Thirtyminutesaftersuchexposure thepercentageofmosquitoes
unabletobitewaslarge reaching611 Accordingly itis

reasonabletoassumethataerosolsprays containingDDTalone
shouldnotbereliedupontokill infectedanonhelines ifthe

buildingistobeenterestimmediatelyaftersuchspraying
6keroseneandalsoDieseloil2wouldappeartobeless
effectiveaspracticalsolventsofDDTundermostfield
conditions thantheothnsolventstested

Thesecondofaseriesofpapersentitled
StudiesonImportantMnlarias 2 AbilityofCalifornia
anophelinestotransmitmalaofforeignoriginandother
considerations inJournaloftheNationalMalariaSociety
Vol IV No4 pp 307329 Dec1945 isofparticular
interesttothisconference Theconclusionwasreachedthat
A m freebornAounctioennis A m occidenta
Arseodfanciscanusallaoearedtohaveabout
Thesamesusceptibility Tidevelopedsporozoites Onthe
basisoftheevidence presented itappearsjustifiedtocon
clude thatcontrolmeasuresarenecessaryfortheforeign
malariasbroughttothe Americanwestcoastbyrelapsing
carriers

OdamandSnmerfordinScienceVol104No 2708
22Nov1946 reporttheirresearchesontheComparative
toxicityofDDTandfouranalouestoGoldfish Gambusiaand
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Culexlarvae ThelarFescaleuseofDDTinnaturalareas
makesitnecessarytostudythe effectsitandrelatedcom

poundshaveonallformsoflifeifcontrolmeasuresareto
bedeveloped Ofbeneficialgroups fishhavealreadybeen
showntobeveryvulnerabletoDDT inthelaboratory Under

naturalconditionsmortalityoffishhasbeenobservedwhere
largeamountsorrepeateddosesofDDTwereusedinthe
controlofmosquitolarvae TheauthorsfoundthatGambusia

aremuchlessresistantthangoldfishundertheconditions
tested Theminimumlethaldoseforgoldfishwasapproximately
01ppm forGambusiaitwas001ppmandforCulexlarvae
0001ppm Therefore thegoldfishwere1100andthe
gambusia110assusceptibleasthemosquitolarvae Mosquito
pupaeweremuchmore resistantthanboththelarvaeand
Gambusia Thepresenceofaquaticplantsinthebowlsreduced
toxicityconsiderablysofarasthefishwereconcerned The

plantsthemselveswereunaffected

Manyofourmembersareacquaintedwiththe
contributionsofDonReesoftheUniversityofUtah The

October1946 VolXXIINo 4 pp 14156 issueof the

PanPacificEntomologistcontainsanarticlebyHarmstonand
ReesentitledMosquitorecordfromIdaho Thisarticle

givesaratheraccurateindexof mosquitofaunaofIdaho
Thirtytwospeciesarelisted threeanonhelines A freeborni
A occidentalis andApunctinennis

ThelatestissueoftheJournaloftheMalaria

InstituteofIndiaJune1946 came tohandearlythismonth
December Thisnumberlike thoseprecedingitcontainsa
numberofarticlesofconsiderableinteresttomostmosquito
controlaFencies Amongthesearticlesare thefollowing
AnetforcatchingGambusiafishfromnurseries tanks and

wellbytheRegionalMalarinlnpist O GMasillamani A

smalltowninMadrasProvince Indiacontained1500wellsinto
whichGambusiawere introducedrequiringlargenumbersoffish
Thecatchingnetisessentiallyamosauitnnettingbagsus
pendedfromatwofootdiametercircularframe Tothenarrow

lowerpartofthebagisattacheda4 x6 metalcontainer

Thenetishungoverapulleyattachedtooneendofasix
footpole Athreeinchdockwoodisso susoendedabovethe

netthatitwill floatwhenthenetissubmerged Tothe

undersideoftheblockistied somemincedmeatorearth
wormstowhichthecarnivorousGambusiaare attracted When

sufficientfishareattractedtothebaitthenetislifted

Thusasmanyas200to300fishcanbecarehtatonetime
withinafewminutes

Asecondarticlebythe same authordescribes

AFarisGreenDistributor

ApaperbyWuetalisannrooriatelyentitled
Apreliminaryreportonsomelaboratoryandfieldexperi
mentstodeterminetherelatiymeffectivenessofpyrethrum
DDT andoammexaneD919asinsecticidesandlarvicides
Cockroaches houseflies mosquitoesbedbugsheadlice and
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sandflieswereusedinthesetest

i

Manyofourservicepersonnelintrainingfor
malariamosquitocontroloperationsdidtheirculicidteething
onKing BradleyandMcNeelsThemosquitoesoftheSouth
easternStatesUS Dept ofAgricultureMisc PublNo 336
UnderdateofMay1946abrandnewpublicationofgreatvalue
ThemosquitoesoftheSouthernUnitedStateseastofOklahoma
andTexasbyCarpenterMiddlandChamberlainhas
aoueered Thisisa292pagemonographTheAmericanMidland
NaturalistMonographNo 3 publishedbytheUniversityPress
NotreDame Incl

Recentlyoffthepress W 3 SaundersCo
Phiiadephia1946undertheauspicesoftheNationalResearch
Council isRussell WestandManwellsPracticalMaleriology
This684pagevolumeisdedicatedtothepersonnelofthe
specialfieldMalariaControlOrganizationsofthe Armed
ForcesoftheUnited StatesinWorldWarII Thededication
continuestoreadviz through whose selfsacrificingand
intelligenteffortsthemilitaryhazardsofmalariasoserious
in1942and1943 were subdued Aspertainstoanopheline
mosquitoes youwillnotfindabetterconsiderationofcontrol
measures pp417577 suchaslarvicides drainageandfilling
naturalisticmethods controlofadultmosquitoes community
control controlofman manmademalaria andfinallymalaria
controlundermilitaryconditions

Inprofessionalmosquitocontroloperations
onecannotavoidneedingagoodknowledgeofotherarthropods
suchasflies fleas gnats spidersandhostsofothers The

peoplewhomyouserveareeverlastinglyasking Whatisthis
Isitdangerous Doesitcarrydisease Whatcanbedone
aboutit Exceptforbooksdealingexclusivelywiththefield
ofmedicalentomology thereisnomorevaluablebooktobe
hqdthanAManualofTropicalMedicine byMackieHunter
andWorth alsopreparedundertheaasoicesoftheNational
ResearchCouncilandpublishedbyWB SaundersCo1945
Thisworkconsistsof727pages 24illustrations sixin
color SectionX pages504r50 156pages isparticularly
appropriate

Finallyatleas oneothernewbookdeserves
mentionherenamely InsectMicrobiologybyEdwardA
SteinhausoftheUniversityofCalifornia Thisworkis

PublishedbytheComstockPublishingCo Ithaca NewYork
andconsistsof plusXpages 250illustrationsanda
formidablelistofreferences 88pages about170references
Thisbookwillanswernearlyallofyourquestionsconcerning
thediseasesandparasitesthatafflictinsects
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MrRobinson Thankyouverymuchforthatveryinstructive
discussiononaverylittlebit oftheliteraturethathas

comeout Imsureyouallseewhyitisauite impossibleto

allowProfessorHermstoretire Weneedhimtoomuchandwe

wanthimactiveamongus

WearegoinFtochangeorprogramsliEhtly
andwill nowhaveafilmonthe ilhntificationof Anopheles

mosquitoes DrUsinperwill showthesepictures

FILMSTRIP

ANOPHELESIDENTIFICATION

MrRobinson IamnoweoinrtoaskMr Graytomoderatethe
programfortherestofthernorniri

Mr Gra Ihadexrectethatasyouareprobablygoingto
tohearenoughofmethiseveningImightbeallowedjustto
listen butapparentlytheyhayyconspiredagainstme

Ifirstwishtopresentsomedistinguished
guestsweehavewithus DrHackettwillyoupleaserise
DrLWHackettiswiththeRockefellerFoundationfor
MedicalResearch atpresentbeingstatiorielatBuenosAires
Heisoneofourgreatauthoritiesonmalaria andisthe

authorofthebookMalariaInEurope whichisfascinating

reading Iconsideritcneoftheclassicsinpublichealth
andmedicalliterature

Anothertravellerfromafarisouroldfriend
HarryH StageoftheBureauofEntomoloyandPlantQuarantine
inWashineton DC HeisalsothisyearPresidentofthe
AmericanViosauitoControlAssociation

Anotherisalsoanoldfriendfromthesame
BureauYr C Gjullin now stationedatCorvallisOregon

AccompanyinghimisMr A W LindquistandMr AndyRoth
fromCorvallis

InowtakepleasureinintroducingDrWilliam
McDowellHammonoftheGW HooperFoundationforMedical
Research whoisretiringasDeanofthe SchoolofPublic

HealthhereattheUniversity Heisalsoamemberofthe

CommissiononVirusandRickettsialDiseases Army

EpidemiologicalBoard Hewill speaktousonencephalitis

RECENTDEVELOPMENTIHOTUDTOFTAHTHHnPCD ORNEVIRUS

NCEP ALITIDES

ny

TheNeurotrouicVirusUnitoftheGeorgeWilliamsHooper
FoundationforMe1icalHesenrchoftheUniv ofCalifornia
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PaperreadbyWMcDHammonMD

Membersandnrofessinnalassociatesare WMcD

HammonJD DrPH Director W CReeves
PhDFieldDirectorBernardBrockmanS A

San RUSPHS D PFurman Assoc

EntomologistUSPHS H TiMcClure Assoc

Biologist USPHS C 4 Herman PhD

CaliforniaDivisionofFish Game Dent

NaturalResources

The startlingandannarentlymostimportant
fundamentP1findingsintheenideminingyofthoarthronod
bornevirusencephalitidPsarenolongerachievementsofthe
immediatepast Itwossixteenyear agothat thefirstof

theseviruseswasisolated thirteenyearshavepassedsince
thefirsteroerimentalmosouitn transmissionwasmade
thirteenvearsagotheviruswfirstisolatedfromman it

iseightyearssincethedevelopmentofanencephalitis
vaccine andnow fiveyearshaveelapsedsincethefirstvirus
wasisolatedfromamosouito Awar onesuchasthisworld

hadneverpreviouslyexperienced hascomeand onesince

thesefindingsweremade Strangeasitmayseem itappeared
wiseto someofourciviland militaryleaderstoencourage
thecontinuanceofresearchontheencerialitidesintheface
ofanearlytotalwar Iwillnotattemptto justifyorto
criticizetheirjudgmentbutwillspendafewminutesre

41100 viewinFwhathasevolvedinrelationtotheoffensiveandde
fensivedevelnnmentsoftheWar

Certainofthevirusesofthe sncerhalitides

wererecognizedasseriousepidemicPotentialitiesinareas
thathadinportntclimaticandtopographicaladvantagesfor
thetrainingoftroopsinthiscountry TheCanadianAir
Farce sufferedratherunexpectedcasualtiesfromtheWestern
equinevirusin1941 anditwasrecognizedthatmoreserious
outbreakscouldoccur Experimental StLouismousebrain

vaccinewasdeveloped testedonanimalsandmenforsafety
withnottooassuringresults butheldinreadinessforany
emergencYwhichrnihtarise ChickembryoWesternenuine
vaccinewasorerared andalsoheldagainstcontingencies
Itwasnotfoundnecessarytouseanyofthevaccines for

probablymostimportantofall intensivemosquitocontrol

wasestablishedinandaboutoantnnernentareas Malaria
andinsomeareasdengiealso wereprevented Theseare

unsungvictoriesoverdeathandhysteriawhichwereprevented

ThoughtsturnedearlytotheJapaneseB
encephalitisoftheirient Japanesesubmarines planesand
balloonswereoffourshoresoroverourheadsfromtime to

time 3W waswhisperedasapossibility Wheretwo

virusesthrived possiblyathird andmoredanaerousone
fromthe standpointofcasefatalityrates mightalsobe

broughtintoplay Furthermore wewereexpectedtocarry
theoffensiveintoareaswhere thisdiseasewasendemicand



epidemic MosquitoesofCaliforniawere testedfortheir

vectorabilityandsevenlitoftentestedwerefound
capableoftransmittingit Whatthenwerethepotential
vertebratehoststhatcouldserveassourcesofmosquito
infection Thisproblemhadtobeexploredandsuchex
plorationwasmade inthelaboratory Intheabsencenfa

naturalendemicfieldareaforJapanese3virus itwas

appropriatetostudyfurther inthefieldendemicviruses

wichwehadaboutus fprknowledreofonecouldpossibly
beaupliedtotheothero Infact furtherprodresswas
madeconfirmingthebirdmosquitobirdcycleforourdomestic
viruses78 butbirdsdidnotlendthemselvesequallywell

toJapaneseBvirusinfection
ExperimentswithDDTinthecontrolofCulex

mosquitoeswereindicatedandcarriedoutwithresultswhich
disclosedthefactthatitsofactivenesswasno asmiracu

lousforCulexasitwasforanonhelinecontrol

MousebrainvaccinefortheJapaneseviruswas

preparedonanexperimentalscalelandthen astroops

nearedkinawa FormosaandJapan itwasproducedin
hundredsofthnusandsofdoses Butwefearedtouseit

becausesensitizationbyrepeatedineculatinnsofnervous
tissuecroducedsevere fatalencephalomyelitisinlaboratory
animalsandsimilarresultshadoccurredoccasionallyinman
whenrabiesvaccine alsoofnervetissuehadbeenused
Strenuouseffortsweremadeto eroducechickembryovaccines
andfinallysmalllotsnfapparentlrsatisfactorymaterial
weremadeavailablel0

Meanwhile smallcivilianoutbreaksofWestern

equineandStLouisvirusstilloccurredinthiscountry
andisolationsofvirusfromnaturalyinfectedmosquitoes
reachedapproximately150innumber TheStLouisvirus
longsuspectedipCalifornia wasfinallyisolated first

frommosquitoesthenfromman Threeisolationsofa

newvirusweremadefromCaliforniamosquitoesandprolonged

studiesindicatedthatitinfectedmanandmany othermammals
bothlargeandsmall Itwasprobably howeverprincipally
aninfectionofrabbitsandsquirrels astheothertwo

viruseswere principallyinfectionsofbirds Outsideof

thisstate chickenmiteswerefoundinfectedwiththe St

Louisvirus thentheWesternequinevirusandcnneenital
transmissionoftheformerwasdemonstrated Itwasex

citingtorealizethatifthiseliteshouldbeabletotrans
mitthevirusbyitsbite itwouldfitintothehypothetical
descriptionofthemuchsoughtaftertruereservoir Thus

farhowever thisvectorabilityhasnotbeendemonstrated
andourenthusiasmmustbeheldincheck

Theninthe summerof1945 encephalitis
struckinOkinawa BothnativesandAmericantroopswere

S affected Thediseasemanifestatinnswerehorrifying Mental

andmotordisturbancesinthosewhndidnotdiecontinuedfor

weeksandmanythoughttheywooldbepermanent Horrible
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deathsoccurred andasmallwaveofhysteriaensued
JapaneseBviruswasisolatednomafatalca andthe

diagnosisconfirmedbyserologicn1testsl Theex

oerirnentalmousebrainvaccinewasorderedtobegivento
mostofthelocal ArmyandsnoreNavynersnnnel Over
60000Americanswerevaccinated Intheinevitablecon
fusion underfieldhospitalandsemicombatconditionsand
inthepresenceofmalaria encephalitis poliomyelitis
anddenguelikeconditions anyillnessoccurringwaslikely
tobecalledpostvaccinalencephalitisinavaccinated
individual andJapaneseBencephalitisinanonvaccinated
one Inonefieldhospitalafteranother I sawmanyof

theseandthepicturewasmostconfusing Finally after

manyconsultantshadcarefullyanalyzedthe clinicaldata
itwasdecidedthatthevaccinewasprobablyharmless Un

fortunatelyvaccinewesuzsedtoolatetodemonstrateits
effectivenessinthecontroloftheepidemic Extensive

mosquitocontrolbygroundandbyairwaspracticedwhere
Possible andbothannnhelinesandculicinesweregreatly
decreasedinnumbers WhatmosquitoesDrReevesandI
wereable tofindonOkinawawereusuallyonlyinnative

housesorincaves andthesewerealmostentirelyCulex
auinou Onthe oasisofobviousepidemiological
reasoning wedidnotfeel theywereinvolved Culex

tritaeniorhynchusandCulexbitaeniorhynchusweresuspected
butwereverydifficulttofindluringthiswaningphaseof
theepidemic Noneofthegroupswhowere studyingthe
epidemicsucceededinfindinginfectedmosquitoes However
experiencewasgainedinperformingandinterpretingIn
vitroserologicaltechniques

Duringthewinter ColonelC F Samsofthe

PublicHealthandWelfareSctienofUAPinTokyohadthe
visiontoanticipatethenecessityofcontrolmeasuresin
Japanforthecomingsummerseason andrequestedconsultants
fromtheSurgeonGeneralsOffice DrJohnRPaulandI
wentfirstfortwomonthsforapreliminarysurvey andto

setunaviruslaboratory LaterMrHaroldFGrayDr
AlbertB SabinandDrRWalterSchlesingerwentoutfor
thesummer Widespreadmosquitocontrolmeasureswithout
trainedpersonneloradequateenuinmentwereoutofthe
nuestinn butlocalcontrolwasattemptedinsomeareas
Greatestreliancewasplacedinpre seasonalvaccination

nowcnnsideeedrelativelysafe fortroops dependentsand
civiliangovernmentalpersonnel andover2
werevaccinated apparentlywithoutharm Again however
theeffectivenessofthevaccinecouldnotbedetermined

becausetheJapaneseandothernonvaccinatedgroupsdidnot
sufferfromanepidemic TheonlycasesoccurringinAmeri
canswereinKorea andtheseconstitutedaverysmallout
break Fromourstudyofrecnrdsofpreviousepidemicsin
Japan itappearedobviousthatafterthe recognitionofan
epidemic vaccinationwouldbeoflittleavail Sinceout

breaksaresoexplosiveincharacter vaccinationtobe
effectivemustbedonepriortotheepidemicseason
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Meanwhile inCalifornia fieldstudies in

KernCountywerecontinuedwithemnharisonthepotentialities
ofwildbirdsashosts Becausenosatisfactorydirectob
servationwouldrevealthefeedinghabitsofCulextarsalis
onwildbirds andintheabsenceofsatisfactoryspecies
specificprecipitinsera andavianmalariasurveywasmade
withthehopethatitrnLhtshe lightontheproblem It

did andmostconvincingly Nomalariawasdetectedin
domesticfowlbutextremeinfectionratesprevailed incertain

ofthewildbirds andveryhicratesinCulextarsalisand
Culexstimatosoma Noinfectedmosquitoesofanyothergenus
wereencountered OccasionallyCulexauinauefasciatushad
oocysts butnosalivaryblandinfectioncouldbefound
Thuswehealevidencesindicatingheavyandrepeatedfeedingof
Culextarsalisonwildbirds Inaddition fivelotsof

mite principallyLinenvssus silvtarurncollectedfromthe
nestsofwildbirdsworefoundtobeinfectedwithWestern

equinevirus Theseundoubtedlyhadacquired theirinfection

fromawildbirdandcouldbeconsideredashypothetical
reservoirsandvectors Theproofofthis wehope maybe

dernonstrntedeventually forthechickenmite aswellasfor

thesewildbirdmites

Thuswefindourselvesattheendofthefirst

postwaryear stillmakingprogressontheproblem more

internationallymindedaboutit butstillwithoutany
Practical economicaloreffectivemeansofcnntrol We

stillplaceconfidence here intheUnitedStates on

mosquitocnntrolasfarasthehumandiseaseisconcerned
butwe shudderatthetremendouscostwhentheproblemis
considered intheliphtoftheextentoftheareasinvolved

Certainlyfurtherresearchwilleventuallysimplifythe
control Whetherthiswillbebysusaweakerlink

thanthemosquitonnwhichtofocusourattack orbythe
developmentofaninexpensiveandeffective speciescontrol

method Iwillnothazardaguess Icontinuetomaintain
however thatinCaliforniaaslongasthediseasecontinues
tomanifestitsusualendemicandunpredictableepidemic
Pattern thratinsofarasmanisconcerned masscontrolby
vaccinecanseldombeeftsctiwyemployedandwillnotbe
apopularorrationalprocedure
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IVIr Graz IwouldliketoaskDrHammononeauestion

Althoughallphasesofthe insecttransmissionofvirus

encephalitisarenotcompletelyprovenasyet andprotection
byvaccinationappearstobeatpreeentimpracticable do

youstillconsidermosquitocontroltobeavalidprogram
forthepreventionofvirusencephalitis

DrHammon Yes Icertainlydoconsideritavalidprogram
hereintheUnitedStatesatthepresenttime Itisthe

onlyhope

Mr Graz Thenextpaperwillbeanimportantoneonanew
methodofcontrolofAeriesmosquitoes Itwillbepresented
byMr Gjullin

PREHATCHINGLARVICIDESFORTHECONTROLOFMOSQUITOES

CM GjullinandWWYates

USDA AErRes Adm BureauofEntomology
andPlantQuarantine Corvallis Cregn

PaperrendbyC MGjullin

BelowtheBonnevilleDamforadistanceof
aboutahundredmilestheColumbiaRiverisborderedby
extensivewillowandcottonwoodareas Theselowareasare

floodedbytheannual riseoftheriverandproducelarge
numbersofAeriesvexansandA lateralislarvae The

amountoflendcoveredandthetimethat thefloodcrestis

reachedvriesfromveertoveer Insomeyearstheriseis
gradual andinothersitisrapid ortheremayheseveral
risesanl recessionsbefore thefloodcrestisreached The

hieteeeusuallycomesinMayorJunebutearlierrises
willoftencauselernumbersoflarvae tohatchbefore

thistime Thesevariationsin thefloodstacannotbe

forecastwithcertainty andaneffectiveprehatchingtreat
mentmust therefore beofsuchanature thatitcanbe

appliedseveraldaysorweeksbefore thelandisflooded

Itmustwithstand considerablerainfallandweatheringand
stillbelethaltoemersinglarvae

Afewprehatchinglarvicidetestsweremade
againstAedesvexansandA lateralisintheColumbiaRiver

breedingareasin1944and1775with51DDTindieseloil
In19moreextensive testsweremadeusingbothDDToil
solutionsandXyleneemulsions Theemulsionswereprepared
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bydilutingastockemulsioncontaining25DDT 68xylene
and7TritonX100 anaralkylnolyetheralcoholwith7
partsofwater The sprayswereappliedtothegroundwhere
theeggswerelaidwitheithernhandcompressedairsnraver
oraknasrrayer Mostoftheareastreatedwere

coveredwithlowbrushorgrass ordeadvegetation andin

someplacestherewasconsiderablegroundlitterofstumps
logs anddeadbranches

Intestsmade in1944dieseloil containing
5DDTwasappliedattherateof01toC2poundsofDDT
peracre Thesetestriotswere flooded18daysafterthe
DDTwasapplied Therewasnoaoriarentmortalityat01
poundperacre Atc2poundsperacresomeofthelarvae
apoearedtobeaffected buttherewasverylittlemortality

In1945testsweremadewithfrom05to2
roundsperacre but6daysaftertheDDTwasappliedthe
areaswerefloodedveryrapidlyandbothtreatedandun
treatedareaswerecoveredbeforeacheckcouldbemadeon
theeffectoftheseapplications

In19468testswithoilsolutionsand2tests
withxyleneemulsionsweremade Theoil solutionswere

appliedattherateoffrom1to3roundsofDDTperacre
Cnetestareawhere 2noundeperacrewasappliedwasnot

floodeduntil54dayslater Thistreatmentwas100
effective andallthelarvaeweredestroyed Inanother

testinwhichanareatreatedwith1poundDDTperacrewas
flooded51dayslater100controlwasalsoobtained The

otherapplicationsmadeinthisseriesoftestswereflooded

from2to49daysaftertheywereapplied andallwere

100effective

Oneofthexyleneemulsionapplications which

wasmadeattherateof3poundsperacre wasflonded 40
daysafteritwasappliedandeave100control Theother

xyleneemulsionapplicationwasrnadeattherateof2pounds
peracre Itwasflooded2daysafterthisannlicationand
wasalsocompletelyeffective

Newlyhatchedlarvaecouldbefoundinallof
thesetreatedareasfromafewhoursto24hoursafterthey
werefloodedbutnoliveoneswerefound48and72hours
afterflooding

Mr Gra Thankyouverymuch Mr Gjullin

Igatherthatapproximatelytwopoundsapplied
isreallyeffective Isthatcorrect

Mr Gjullin Yes Inonecasewefoundonepoundwasvery
effective inoil solution Wehadlongertestsonoil than

onxylene Thespeciesbytheway wereAedesvexansand
Aedeslateralis
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MrGra Anyquestions Ifthismethodisconfirmedasto

itseffectivenessbytheexperienceofothers itisgoing
tobeaveryvaluableprocedureagainstbothfloodwaterand
saltmarshAedes species

MrRobinson Wereanyofthe treatedareasreflooded

Mr Gizllin Noneasyet

Mr Gra Thatwillbeaverymoodtootofthemethod to

refloodseveral times Weallknowthatseveralfloodings
arenecessarytohatchall viableeggsonasaltmarsh
MaywenowhearfromDrMetcalffromtheExperimentStation
atRiverside whohasapaperonairplaneaerosols

THEUSEOFAIRPLANEDISTRIBUTEDTHERMAL

AEROSOLSFORTHECONTROLCFANOFHELINEMOSQUITOES

ThedatapresentedinthisHaterwereobtained
inexperimentsconductedwhile theauthorwasa

memberofthe staffofthewealthandSafety
Department TennesseeValleyAuthority

RobertLMetcalf UniversityofCalifornia
CitrusExperimentStationRiverside

INTRODUCTION

Theairplaneexhaustgeneratorwasdeveloped
asaresultofasearchforequipmentforthedistribution
ofDDTformosquitocontrolwhichwouldbe simple inexpen

sive capableofcoveringlargeareas andhighlyefficient
withoutcausingunduehazardto wildlife Asperfected
afterseveralyearsexperimentation theequipmenthas

provenexceptionallysuccessfulandhasthefollowingad
vantages a itprovidesarelativelyuniformcoverage
ofinsecticideoverwideswathwidthsatexceedinglylow
ratesofdischarge b theoarticlesizeofinsecticide

generatedcanbevariedtomeetfieldrequirements cby
usingfinelydividedaerosolparticles penetrationofheavy
vegetationcanbesecuredwherelargerdropletsare screened

out d theminimaldosagesappliedeffectivelycontrol
mosquitoesbutoffernoahazardtowildlife
e comparativecostrecordsindicatethattheexpenseof

thisoperationisonlyonethirdthatofParisgreendusting
byairplane andf thecootofequippinganaircraftfor
thermalaerosolproductionismuchlessthanthecostof
installationofductingequipment

Basicinformationonthedesignperformance
anduseofthisequipmenthasalreadyappeared andit

isthepurposeofthispaperto summarize thepresentstatus
ofthemethod



Theonlydepartureoftheexhaustgenerator
fromthebasicprinciplesofliouidatomizationbygas
streamsisintheutilizationofthehotexhaustgasesof
theaircraftengine about1000degreesF fortheenergy

source Thishightemperatureaidsinthebreakupofthe
liquidbydecreasingtheviscosityandsurface tensionand

bygreatlyincreasingthevelocityatwhichthegasescan
beforcedthroughanorifice

Whenanoilsolutionisinjectedintothe
exhaustgasstreamofanaircrftengine theoilislargely
atomized Thedropspectrumresultingisdeterminedbythe
controllablefactorsof 1volumeandvelocityofexhaust
oases and2 therateofliquidinjectionandthephysical
propertiesoftheliquidused Ithasbeenshownthata
linealrelationshipexistsbetweenthesefactorssothatthe
conditionsreouiredtoproduceanydesiredmassmedian
diameterofdischargecanbecalculated Inactualpractice
themassmediandiametercanbevariedfrom200to20microns
byvaryingtheengine rpm therateofliquidinjection
orthecrosssectionalareaoftheexhauststackatthe
pointofliquidinjection

Exhaustgeneratorshavebeensuccessfullyused
onenginesrangingfrom60to2000hpandcapable ofdis

persingfrom1auartto25gallonsofinsecticideperminute
Insimplestformtheeouipmentconsistsofanelongated ex

haustpipeendinginaventuriconstrictionintowhichthe
insecticideisfedbygravity eedplusventurivacuum
Theventuriistheonlycriticalportionoftheequipment
andshouldbecarefullydesignedtopreventunduebackpressure
ontheenine2

Inlargerunits theuseofawinddrivenor

electricpumptosupplytheliquidunderconstantpressure
throughsimplenozzlesintheventurithroathasproven
highlydeliraele inordertopreventirregularitiesintreat
mentandtosimplifycalibrationofdischarge Gas

velocitiesrangingfrom600to1400feetpersecondinthe
venturithoatwillprovideforoptimumatomizationwhile
therateofliquidfeedisdeterminedbythedesiredrate
ofinsecticideapplication cruisingspeedoftheaircraft
andtheeffective swathwidthobtained

Amongthevarioustvoesofaircraftandengines
whichhavebeensuccessfullyoperatedwiththermalgenerators
formosquitocontrolarePiperCubandTaylorCraft 6ohp
StearmanPT17 220hp Stearman4DX450hp Vultee

BT13 450hpDouglasC47 850hp GrummanTBM 1750

hp andCurtisSB2C 2000hp

INSECTICIDEFORMULATION

Theuseoftheexhaustgeneratornecessitated
aninsecticideformulationwhichwouldpossessthefollowing

27
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features 1highconcentrationofactivematerialtoin
creasepayload 2lowvolatilityofsolventtoprevent
excessiveevaporationinthehotexhaustFasstreamandto
increase the safetyfactor and3noncorrosiveandnon
Poisonouschemicalproperties Theonlycommercialsolvents
appearingtomeetalltheseconsiderationsandwhichwere
readilyavailableatlowcostwerethepolymethylnaphthnlenes
AfractionVelsicolNR70 wasselectedasbeingahighly
standardizedmaterialwhichwouldmaintainastable solution

of30to35percentDDTbyweightan hadaboilingpointof
500to700degreesF andaflashpointof175degreesF
A20percentsolutionbyweightofDDTinthismaterialwas
usedasthe standardinsecticiie

Intheoperationofthegenerator some

screeningsmokeisformedbytheevaporationofthesolvent
Thissmokewhichcomprisesaboutonefourthofthesolvent
Providesaveryusefulmarkerforthepilot Asaresultof

thisevaporation theaerosoldropletscontainapproximately
25percentDDTascomparedwiththeoriginal20percentin
thestartin material

BIOLOGICALAPPLICATIONS

Yostofthediscussionoftheuseofaircraft

dispersed atomizedliquidsinthecontrolofadultand
larvalmosquitoeshascenteredarcrthequestionofthe
optimumparticle sizeofdischare Thisquestiondepends
onanumberoffactorswhichwillbediscussedbelow It

shouldbeemphasizedthatthedatapresentedwereobtained
Tithreferencetoconditionsonimpoundedwatersandre

presentsthemostsatisfactorysolutiontomosquitocontrol
problemsinthistypeofbreedingarea

Optimumsizedparticletokillindividual

mosguitoesThemostsatisfactorvanswertothisquestion
canbeobtainedfromaconsiderationofthelethaldoseper
insect Thebestavailabledatais summarizedinthe

followinetable

Aedesaeaynti3
adult

ToxicityofDDTtoIndividualMosauitoes

LD90 LD90 LD90

InmgTgPerindividual As207DDTdroplet

16mr

Anophelesouadri
man

larva Prams

10mc

005micro 75micronsdia
crams

0025micro 60micronsdia



Davidsuggest thatthemostefficientin

ecticidalparticle sizeforfTringinsectsisthatinwhich
everydropcontainstheminimumlethaldose Thisis

certainlytrueinthecaseoflarvicidalapplicationswhere
the settlingoutofthedropletsisnota factorinremoving
theinsecticidefromtheenvironmentoftheinsect Inany

event thisdatawouldindicate thattheunperlimitcf

optimumdropletsizeisinthe regionof75micronsdiameter

SettlingratesofthermalaerosolsThe
settlingratesofaerosolparticlesinstillairisoro
portinnaltothe squareoftheparticleradius accordingto

Stokes lawwhichisanplicabin to sphericalparticlesof
lessthan200micronsdiameter However apronounceddown

draftexistsinthewakeofanaircraftwhichimpartssettling
velocitiestoaerosolparticles whicharegreatlyinexcess
ofthevelocitiesindicatedbyStokeslaw Forexample a

5Cmicrondropletof20percentDDTsolutionwill settle in

stillairatabout17feetnerminute whileinthewakeof

theStearman4DXairplaneisadowndraftof60ofeetper
minute Thisfactorisofthegreatestimportonceinthe
depnsitinnoffineaerosoldroplets

Relationshipofparticle sizetounifnrmity

oftreatmentInearlyeoerimentswithaircraftspraysat
lowaltitudes itbecameapparentthatcoarse sprayswere

depositedinverynarowswathsdirectlyundertheaircraft
Thisresultedingrossovnrtreatmentofthecenterofthe
swath andinaverynarroweffective swathwidth Greater

swathspread couldbeobtainedbyflyingataltitudesof
severalhundredfeetandutiliSingwinddriftbutthis
typeofapplicationisverywastefulofmaterial andisnot

suitedtothetreatmentofsbrnlydefinedbreedingareas
AblotofthebehaviorofvarinusIronsizesinthe swath

crosssectionrevealedthefollowinginformation

Droplet
Diameter

100200microns

75100microns

5075 microns

2550 microns

RelationofDropletSizetoSwathWidth

Percentrecoveryin
center20ft of swath swathwidth

95

6o0

301

29

Totaleffective

4cft

80ft

120ft

200ft

Thusundertheseconditionsthe25to50
microndropletrangeprovides themostuniformswathcover

agewithoutunduepeakingandovertreatment inthecenter
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Adetailedanalysisofthe swathcharacteristicsofan

aerosolwithamassmediandiameterof35microns released

at01poundofDDTperacrehasshownatotalrecoveryof
9percentofthedischargeina200footswath Approxi
mately001HoundsperacreofDDTwasrecoveredinthe
central20feetofswath andabout0001poundsperacre
ofDDTwererecoveredatpoints100feetoneithsideof
theflihtline

Theutilizationof smallerparticlesalso

favorsuniformityoftreatmentbecauseofthemuchlarger
numberofparticleswhichcanbeproducedfromagiven
weightoflarvicide Attheminimumlethaldosageof00001
poundsDDTperacre thefollowingnumbersofdropletsof
20percentDDTsolutionareformed

Droplet
Diameter

5

25

5

100

Cover

low

medium

high

00057

00014

00005

67000

530

67

Noofdropletspersauarefoot
at00001poundsDDTperacre

Aerosolpenetrationofplantcover Repeated
experimentsinvolvingthepenetrationoftheaerosolthrough
alltypesofplantcoverfromdensetropic jungletorice
fields hav shownthatdropletsover50micronsindiameter
penetrateverypoorlythroughplantfoliage Thisisshown

verygraphicallybythefollowngdata

PenetrationofAerosolsthroughPlantCover

Rateofdischarge01poundsDDTperacre

Recoveryofaerosol Massmediandiamet
inpoundsperacre ofrecoveryinmicrons

6o

1o
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Experimentalresultsunderfielldconditions
Theresultssecuredinlarvicidaltestsoftheapplicationof
thermalaerosolstoavarietyofanophelinebreedingareas
indicatethatthedistributionof005to01poundsofDDT
peracreinthisformhosrepeatedlygiven98to100percent
larvalcontrol Carefullyconectedexperiementshave shown

thattherecoveryof00001roundsofDDTperacreofwatar
surfrtce asaerosoldroplets isadequatetogive90percent
orbetteranophelinelarvalcontrol Thefollowingtableis
offeredasapracticalguidetofieldtreatment

Widthof90larvalkillobtainedatatreatment

Rateof01poundsofDDTperacreasathermalaerosol

Swathtrertment Lightcover Mediumcover Heavycover

single 200ft 120ft 6oft

200ft intervals 410ft 240ft 120ft

100ft intervals 300ft 225ft 160ft

5Cft intervals 250ft 170ft 110ft

Aerosoltreatmentsoflargerareesharboring
adultanophelineshove shownconsiderablepromiseinmosquito

controloperations Thedistributionof025to05pounds
ofDDTthermalaerosolperacrehascnnsictentlyresultedin
90to100percentreductionintheadultmosquitopopulation
asdeterminedbybitingrecordsandadultcountsindiurn1
shelters Itshouldbeemphasizedthatsatisfactoryresults
withminimumdosagescanbe securedonlyundertheproper
meteorologicalconditionsofstillairexistingatdawnand
dusk whenbreezesareataminimumandinversion conditions

exist Undertheseconditions aerosoldropletswillremain
visibleinwooledareasforthirtytosiVtyminutesandadult
mosquitoesareexposedtoamaximumdosageofinsecticide

ResultsofextendedfieldapplicationsAsa
resultoftheebravestudiesofeernsosofvaringparticle
sizecomposition itwasconcludedthatamassmediandia
meterof25to50micronswasmostsuitableforthecontrol
ofAnophelesauadrimaculatusonimpoundedwaters Suchan

aerosolproducedthemostuniformcoverageovrawideswath
widthwasmosteffectiveinpenetratingvegetation possess

edmaximumLarvicideandndulticidaleffectiveness tend

resultedinnoharmfulwildlifetoxicity Thereforeduring
the summerof1945 extensivefieldtests were

carriedouton

Sop reservoirsoftheTennesseeValleyAuthority Thesetests

indicatedthattheweeklytreatuentof2300acresat01
poundsperacreresultedin90percentor betterlarval
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controlascomparedwith70percentforcomparableParis
greentreatments Checkrecordsofadultcatchingstations
indicatedthattheadultmosquitopopulationwasreduced
abouttwothirdsoverthecomparablenarisgreentreatment
Inadditiontotheimprovedcontrolobtained recordsshowed

thatthetotalcostoftheDDTaerosoltreatmentwasonly
onethirdthatoftheParisgreendusting

ComparativeCostofFarisGreenDus
AerosolAppliedbyAirplane

Applicationrate 2lbs parisgreen 01lbsDDT

lbsperacre

Acrescoveredby 100 2000

1000lbload

Costperacre

Materials

Plane service
flyingtime
loading and

insrections

Totalcostper

acre

200oaris

050 009

029

079

Wildlifetoxicityofaerosolapplication
Comprehensivestudieshavebeenmadeoftae effectstowild

lifeofthe standard20oercentDDTS0percentVelsicol

1R70 aerosolappliedat01lbsDDTperacrebyHessat
WilsonDam Alabama Sixteenweeklyapolicationsoverthe

entiremosquitobreedingseasonresultedinalmostcomplete
eliminationofanoohelinemosquitoesandsurfaceHemiptera
andaconsiderablereductionofculicinemosauitoes There

wasnoevidenceofareductionofotheraquaticforms A

determinationofthefishnooulationaftertheaboveseries
oftreatmentsindicatedthatno injuriouseffectshad
occurred

SUMARY

ingandDDT

sendust 2074DDTsolution

01Z

026

Theenjineeringandbiologicalfactorsinvolved
inthedevelopmentanduseofairplanedistributedDDTthermal
aerosolsforanophelinemosquitocontrolhavebeenbriefly
discussed Theresultsindicate thataerosolswithmass

mediandiametersrangingfrom25to50micronsarebest
suitedfarthecontrolofanomosquitoesonimpounded
waters The employmentofsuchDDTaerosolsinroutine
anoohelinelarvicidaloorationshasresultedinthereduction
oflarvicidingcoststoonethirdthoseofcomparablenaris
greendustingoogyrations andthedegreeoflarvalcontrolhas
beengreatlyimproved Nodamagetowildlifehasresulted
fromtheDDTaerosolingorerations
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prGr Arethereanyquestions

fir Mr Dahl Doheightsmakemuchdifference inaflying

program

DrMetcalf ofcourseyouwill getawiderspreadifyou
flyhigher Agooddealofourflyinghasbeenatabout
20feet Oneflooded areaof2000acres withwaterunder

aheavygrowthoftreeswasflownatabout100to120feet
high

Mr Bohart Didyouconductanyexperimentsinrelationto
winddrift ordidyouconfineyouroperationstotheearly
morninghours

DrMetcalf Usuallyweflewabouteightoclockinthe
morning Weflewoneighteensuccessivemornings Afew

experimentswereconductedwithwingsprayingequipmentand
wefrundthismuchbetterforhighwindconditions Our

pilotsbecamequiteskillfulit judgingwinddrift Usually
wewereable toflywithandagainstthewind ratherthan

crosswind

DrUsinger Iwouldlike toaskhowmanyfishwerekilled
duringyourtests

DrMetcalf Curexnerimentswerecarriedonforfifteen
successiveweeks Theareawascarefullysurveyedand
stockedwithfishtobeginwith Therewerenoinjurious
effectstothefish
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Mr Graz Whydoyouestablish90killasabasisinstead
tiwy of107

DrMetcalf Wethoughtitmorepractical Wehavenever

beenable toattain100yet Itrunsfromabout6o5to
90thoug1actuallyinmostceesitwasnearly100x

Mr Gra Inthisparticularcaseyouweredealingwith
Anophelesandwithmalaria Ifyouget90Anonheleskill
youaregoingtocontrolthemalariasituationsatisfactorily
Anzriberofusaredealingwithnestmosquitoesprimarily
andhereitisthe10wefail togetthatcausesthetax
payertohowl Didyoumakeanycomparative studiesonthe

killofculicinemosquitoes

Skov

DrMetcalf No notinaverythroughway Therearenot

manypestmosouitoeswherewewereworking

AGuest IamconcernedwithLakeCountyandwouldliketo
askifthismethodisapplicable tothegnatproblem

DrUsinger Youwouldhaveto spreaditoverthewhole

lake Ifyoucouldspreaditlongenoughtopetthegnats
itwouldbefinebutwhataboutfishthen

MrLindquist Inregrdtothisquestion Ibelieveno

experimentalworkhasbeendoneongnatsbutIhadachance
inFloridatorunafewlarvicidaltestaonspeciesvery
closelyrelated WeusedonepartDDTto75millionparts
ofwaterandthiswaseffective OnepartDDTto300million
partsofwaterpave957mortality OnClearLakegnatlarvae
Icanonlyeuess

MrGray Haveyoutrieditonanyoftheothergroupsof
gnats

MrLindquist Iamnotfamiliarwithanyparticularwork
onthembutIthinkthereissomethingintheliterature
aboutbloodworms

Mr Gray SeveralyearsagotheClearLakereonletriedto
getthefederalgovernmenttodo the joboferadicatingthe
ClearLakegnatforthembutafterinvestigationitwas
decidedthatthiswasalocal problemanditwouldhaveto

besolvelbythelocal people themselves

WewillnowhaveapaperonDDTpresentedby
ProfessorDouglasoftheUniversity fromtheDaviscampus
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DDT ToxicityandTolerances

byJamesR Douglas

AssistantProfessorofParasitology

UniversityofCaliforniaDavis

ThehistoryofthedevelopmentofDDTmaybe
comparedwiththe swimofapendulum Whentheeffectiveness

ofthisinsecticicde firstbecameknownlargelyasaresult
ofitsusebythearmed forces thereappearedaplagueof
enthsiasttcarticlesofapopularnature whichspreadthe
beliefthatatlastwehadananaceawhichwilleliminate
ourinsectprnblerns DDTwasconsideredtobeessentially
nontoxictomammalsandsafe touseunderpracticallyany
circumstances Followingthisperiodofpopularacclaima
fewreportsapoearedwhichsuggestedthatDDTwasnotall it

wasthcurhttobe againstsomepestsitwasineffective
and whatwasworse whenitwasfedtomammalsitcouldbe
storedinthebodyandeventransfnrredinthemilkto
sucklingyoung Ifthedosewaslargeenoughtheanimals
developeduncontrolledtremorsanddiedinaconvulsive
siezure Theseretortswhennuialicized ledtothebelief

thatDDTwasnotsafeforuseexcentincertaincases Nnw

weareapproachingamidwaypointwheretherroblemcanbe
viewedobjectivelyandtheroleofDDTinoureconomymayhe

fir properlyevaluated

Almostfromthebeinningthetoxicityof
DDTtomasimelshasbeenouitnintensivelystudiedhowever
muchofthe e2rlvworewasconcernedwithdeterminingthe
acutetoxicitycf thisinsecticidewhiletheeffectof

subacuteorchronicpoisoninFwaslargelyneglected Al

thoughthereareratherwideindividualvariationsissus
centibilitywithinagivenspecies themedianlethaldose

doserequiredtokill507 ofDDTinvegetableoilfora
numberofanimalsisaboutesfollows

Mice rats catsanddogsn15C 30Cmgkg
Guineapigsandrabbits 300 500mgkg
Cowsandhorses over300mgkg
Sheerandgoats appx 1000mgkg
Chickens Dyer1300mkg

Fromthesefigureswecanseethatan
matelysevententhsofaramofDDTwouldconstitutethe
medianlethaldosefordogsweighingtenpoundswhilethe
equivalentdoseforhundredroundsheenwouldbeabout45
grams 16ounces andforthousandpoundcowsorhorses

about136grams 4 ounces

Likemostothertoxiccompounds theacute

toxicityofDDTismarkedlyinfluencedbytherouteofab
sorption acutemanifestotinnswillbeproducedbyrelatively
smallerdsesabsorbedcutaneouslythanbythegastricroute
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Therateofabsorotionbyanyroute is ofcourse largely
dependantupontheformofthematerial iftheDDTisin
the solidphase cutaneousabsorptionisnegligible The

absorptionofsolidDDTviathegustointestinaltractis
rathercapricious dependingto someextentuponthediet
whetheritbehighorlowinlipoidswhich as solvents aid
absorption Ingeneral aratherhighproportionofthe
solidDDTingestedispassedunalteredoutofthebodyinthe
feces AsonewouldexpectDDTismuchmorereadily
absorbedwhenitisinsolution Heretooconsiderable
variationisencountereddependinguponthenatureofthe
solvent Theinherenttoxicityofthe solventisanother
factorwhichisoftenoverlooked notinfreauentlytoxic
effectshavebeenascribedtoDDTpreparationsinwhichthe
solventitselfisknowntohaveequalorevengreater
toxicity

ItappearsthenthstDDTwhenusedas
recommended withreasonablecare inhandling presentsno
serioushagirdofacuteintoxication Unfortunately the
problemdoesnotendwithadismissalofacute intoxications

Ithasbeenknownforsome time thatwhenDDT

isabsorbedbythebodysomeoitisstoredinthetissues
andisnotpromptlyandcompletelyeliminated Following
theadministrationofsubacutedosesDDTmaybedetectedin
varyingamountsinmostofthe tissuesofthebody the

amountinagiventissuebeingproportionaltothe sizeof
thedoseandthe amountoflipoidmaterialpresent Aswould
beexpected thehighestconcentrationofDDTisreachedin
thebodyfatandinthemilkfatoflactatinganimals much

lowerconcentrationsareencounteredinthemuscle liver
spleen blood etc Itappearsthatthereisadefinite
relationshipbetweenthelevelofDDTingestedandthelevel
ofaccumulationinthe tissues Ataconstantlevelof
inestinnDDTapparentlybuildsuptoamaximuminthe tissues

andthereafterabalanceismaintainedbetweentherateof
ingestionandtherateatwhichtheDDTinthetissuesis
metabolizedandexcreted DDTthen isnotatrulycumulative
poison itseffectisnotcumulative ananimalmaystorein
itstissuesamuchgreateramountthanwouldnormallycon
stituteatoxicdose Whenth ingestionofDDTceases if
anadequatenutritionallevel ismaintained itisgradually
metabolizedandexcretedoveraperiodofseveralweeks If

largeamountsofDDThavebeenaccumulatedinthetissuesit
ispossiblebyplacingtheanimalunderstarvationconditions
tocausearapidmobilizationOfthefatreservesandinduce
typicalsymptomsofDDTintoxication

Sinceitappearsthatthereisaratherdefinite
relationshipbetweenthelevelofDDTingestionandthelevel
ofaccumulatinnintissues itfollowsthattherewillbea
pointinthelowerrangeatwhichnoaccumulationwilloccur
Unfortunatelythere isverylittleexperimentalevidenceon
thisphaseoftheproblem Dr JohnHDraizeoftheFood
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andDrugAdministrationinanunpublishedreporthasstated
thatintheratthehighestlevelatwhichnostoragein
fatoccurredwas04mgkgdayandwasslightlyhigherfor
thedogandmonkey

Forthepurposeofthisdiscussion ifwetake

04rngkgdayasamaximum a1000poundanimalcouldingest
150mgDDTperdaywithoutsignificantaccumulationinthe
fat Thismeans thatwithatotaldailyintakeofthirty
poundsoffeed thedietcould containabout13prm Whether

ornotthiswouldholdtrueformammalsotherthantheratis
impossibletopredictonthebasisofavailableinformation
However itseemsquitecertainthatforeachdomesticated
animalasafemaximumlevelofDDTingestioncanbedetermined

NewletusconsidertheproblemofDDT
tolerances Manypeopleareapparentlyoftheopinionthat
thereisaFreneraltoleranceofDDTonfoodof7ppm This

isanerroneousandpossiblydangerousconception Thefacts

arethese TheFoodandDrugAdministrationhasestablished
aninformaltoleranceof7ppmofDDTonlyonapplesand
pearsbecauseDDTislesstoxicthantheinsecticides lead
arsenateandcryolite commonlyusedonthesecrops The

FederalFoodDrugandCosmetic Actholdthatafoodis

adulteratedifitcontainsanyaddedpoisonousordeleterious
substancenotreruiredintheproductionofthefood Asa

reflectionoftheofficialattitudeoftheFoodandDrug
Administrationonthisproblem thefollowingexcerptis

c7uotedfromaletterwrittenbythe AssociateCommissioner

ofFoodandDruTs C W Crawford

Certainlyvvecannotsayinadvance atthis

earlystageofadifficultandmanysidedregulatoryproblem
whatregulatoryactionthefactsmay justifyorwhatquan
titiesofthispoisoninmilk meat eggs etcwillbepro
ceededagainst Itisourpurpose however totakeprompt
andvigorousactionunderanypartoftheFederalFoodDrug
andCosmetic Actwhichseemsaoplicableweneveritisevi
dentthatthere isanyrotentiul threattohumanhealthfrorri

thisparter Wedonotcontemulatethe issuanceofany
tolerance formalorinforal forDDTinsuchimportant
foodsfortheyeungasmilk egos andmeat

Itisperhapsrelevant topointoutthatthe

Food DrurandCosmetic Actcoversanimalfoodaswellas

humanfool andforbothclassesholdsthatanyadded
poisonwhatever whichisnetnecessaryorwhichcanbe
avoided renderssuchfoodadulteratedundertheAct

InviewofthisattitudeI thinkyouwillagree
withmethat aspublicofficials youshouldemployorre
commendDDTonlywherethereisnopossibilityofappreciable
contaminationoffond eitherhumanoranimal food This

shouldnotbeconsideredasablanketcondemnationofDDTin
mosauitocontroloperations Inthequantitiesordinarily
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employedintheseoperationsthereappearstoheavery
slightchanceof seriouscontamination

Ithinkthereislittledoubtthatofficial
recommendationsfortheuseofDDTonhumanandanimalfoods
willbemade inthefuturebut thesemustwaituntilwe

havemoreinformation Weareurgentlyinneedofanswers
tothesequestions 1WhatisthemaximumDDTintakefora
particularanimalatwhichnoaccumulationinthebodywill
takeplace 2HowrapidlyisDDTeliminatedfromthebody
atvariouslevelsofaccumulation3Whatistherateof
weatheringofDDTonvariousclmsandundervariouscon
ditions

Intheearlyphasesofthisproblemwewere
handicaapedbythelackofsuitableanalytic7t1methods
particularlyforthedeterminationofDDT inanimaltissues

Atthepresenttimeprogressisbeingslowedbyalackof
adequateanalyticalfacilities TheanalysisofDDTrequires
a skilledandexperiencedchemist Thereisnolaboratoryin

Californiaequippedorstaffedtohandle theseroutine

analyses However Ianconfidenttheseobstacleswillbe
overcomeandwewilleventuallyfindtheanswerstocur
questions

MrGray Thankyouverymuch ArethereanyQuestions

Mr Stoltz Isthereanypossibilityofusinglessthana
solutionwithoutdamagetocattleorwithoutafalloffin
themilkproduction ThissitintinncameupwhereIwas
thissummer

DrDouglas Iwouldsaythere isverylittledangerfrom
DDTitselfbuttheremightbedangerfromthe solvent

DrLee We sprayed5 onpasturelandandthecowsatethe
grass Isthatdangerousto the cowortoMansedrinking
themilk

DrDouglas Itisnotsomuchaquestionofdangerasitis
amatterofadulterationoffoodunderfederalregulations
IfyousprayapasturewithDDTandthennutmilkcowsonit
shortlythereafter thebutterfatwillinevitablycontain
DDT Forexample ifthewholemilkcontainsonlyfourparts

permillionofDDT thebutterfatwillcontainabout100

partspermillion WhileIsetnoreasontobelievethatthis
willharmanyanimalorperson itisstilladulteratedunder

theFoodandDrugActandliabletoconfiscation

DrLee Idonotknowaboutthat ButinOregonwehave

quiteamosquitoproblem andsomeofthedairymenhave
reportedaseveredropinmilkproduction over30for
exampledurinrperiodswhenmosquitoeswerenumberous and

immediaterelieffollowingouruseofDDT sprays



39

DrDouglas Thereisalsotheproblemofnearsandapples
ItisnotrecommendedthatDDTbeused onanyedibleportions
ofacropforhumanoranimalconsumption

AGuest Itworksverywellagainstalfalfabutterflybut
thelawwontletususeit

MrRobinson Haveyoudoneanyworkonthematterofthe
timewhichelapsesforthesunto causeDDTtodeteriorate

Dr Douglas No wehaventourselvesbuttherehasbeen
quiteabitofworkonthat

MrDahl Ithinkwe shouldstraightenoutthismatterof
theoercentapesofDDTsolutionsused inrelationtopossible
toxiceffects ThepercentageofDDTinsolutionisnotthe
importantthink ItistheactualamountofDDTappliedper
acrewhichcounts intermsof poundsofdryDDTapplied
Keepthatinmind Wehavebeenusingaround110to210
poundsofDDTpsracre Thatistherateofapplication
whichcounts nota5ora20solution

Mr Thnmoson YoumentionedcertainfindingsofDDTin
tissuesafterslaughter Were thereanyapparentpathological
changes

Dr Douglas Pathologically no Possiblythe timeperiod
Sirw wastooshortandtheDDTleveltoolowtoproducemarked

tissuechanges EvenincasesofsevereDDTpoisoningthere
islittleachangeinnervetissue

iIr Bendel Insnrayinralfalfa Ihadthemenspraythe
water thealfalfaTrews Wouldthatbeabsorbedby
thecattlelater

Dr Doulas No itwouldbeHHuite safe There isnochance
ofitsdoinganyharm

IJir Bohart Whatisthegeneralretactinnofthefarmersand
dairymen

Mr Gray Ingeneral theirreactionwefindisanattitude
orcheers Comeagain11 Theyaregladoftheincrease
inmilkandeggnrndution Wehavehadnoobjectinnsto
residual spraying WehavenotusdDDTtoanyrrPatextent
asalarvicide Wherewedouseitasalarvicideit isnot

inconnectionwithcropsfnreitheranimalsorman The
onlyrequestweFretisformore Therehasbeannobacklash
thatIknowcf

Mr BsnTh1 Yes the farmersand dnirirmenaremuchpleased
We soraye slurschickenhousesverysuccessfully Theowner
wentinwiththehose Hedidntwanttotakethochickens
outandwedidntwanttotak theresponsibilityofspraying
withthechickensinthydens He justwentaheadand
sprayedwiththechickensthere Thesprayalsowentonto
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thechickens foodandwater Asitworkedout thechickens

werebetteraftertheDDTwasused

Mr Grey Theyevendirectedafullstreamononechicken
without anybadresults

MrDennis Wefoundnoobjectionstoitsuse

NrEmerick Wehave strayedDDTformatsandfliesaswell
asmosquitoeswithgoodresultsinNetaCounty Therehove

havebeennomosquitoesfoundinplaceswehavesprayed

MrRobinson WeprobablyhaveuselDDTasmuchasany
district Weusedalittleovertwothousandgallonsof25
concentrateandcoveredtwohundredsauaremiles Wehave

hadprobablyoneortwocaseswhereacowdiedandthey
triedtosayitwasbecauseofthe spray Howeverwewere
abletoprovewehadntbeenthereorwerenotrFsnonsible
WefoundtheDDTveryvaluable

MrGeib Wehadoneverypeculiarexperiencewithbeef
cattle TheylostweightjustaftertheuseofDDTbut
whentheyweremovedtoaplacewehadnot strayedthey
eainei inweight

Dr Douglas floeoftheearliestsignsofDDTintoxication
islossofappetite Youcouldntinduceananimaltoeat

enouchofthestufftokillhim Iputfourgroupsofsheep
ondifferentlevelsofDDT ashighas123milligramster
day Thisisroughlytentimesgreaterthanyouwould
ordinerilencounter Attheendof212daysonthisdiet
thegroupofsheepwhichbe9 themostDDTweighedthemost

Mr Gray Reasonabledireandordinarycommonsenseare
requireaintheuseofDDTsrrays grdinarily asusedby
themosquitoabatementdistrictsthereisnonecessityto
getthe sprayontoeitherhumanfoodoranimal food extent

toalimitedextentonirrigatedpastures Usuallyon
irrigatedcropsthemosauitobreedingwaterisatthelower
endofthefieldwhereexcesswaterresultsinlittlecrop

growth

MrRobinson Mostofouroperationswaredoneatthelower
endof thefieldswherethere isnofeedforthecattle

therewateraccumulatesfornotoverfourdaysthere isno

growthoffeed

MrPeters Ithinkithasnotyetbeenmade quiteemphatic
enoughthatthornare thirtysixdistrictsinthestateand
alotofthemhaveusedDDTwidely Ihave seenitused

withoutanyprecautions Thereisnopositiveproofof

peopleoranimalsbeingaffectedbyit Atourlastmeeting

Iattemptedinbehalfof someofthe smallerdistrictsto

getastatementfavoringitsuse fortheinformationof
theirtrustees Itiseveryeffectiveimprovementincontrol
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IthinkithasproveditselfpositivelyandIbelievethis
Associationshouldprepare ageneralendorsementofitsuse
IthinkthatanAssociationofthiskindspeakingpositively
forit ismorebeneficial thantheundercurrentsofrumor
andmisinformationpresentinsomeareas I urethat the
oositive side shouldbestressedinthismatter

Mr Gray Doyouwantaresolutiondrawnup Isthatwhat
youaredrivingat

MrPeters Yes I thinkthatmightwellbedone

Lr Usinrcr IhatetoorclongthismeetingbutIwantto
mentionthattin1942DDThadjustarrivedinthiscountry
andanotherlarvicidewasgivingsomeprcmise Itturned
outtobeverytoxictomosquitoesandsafeforpeopleand
animals Irefertorhenothiazine Itwastriedoutandit
wasfol1ndthatitstoxicitytolarvaeicomparabletothat
ofDnT However DDThasrecivedalotofballyhooand
publicity Phenothiazina enjnvednosuchpublicity If

youarelonkingforalarviciri howaboutrenothiazine

Mr Stage IdontthinkIhavehadenoughexnnriencewith
ittosay Wecancountonthefingersofneehandtheout
standinglarvicides DDTisoneofthebestthingswecan
use Itiseconomicalbecause itcanbeusedasanadulti
cideaswellasalarvicide Itisoneofthefinestim
provementswehave Butitmustbeplacedinthehandsof

technicalanarpeopleandisnottobeusedby
peoolewhodisropardwildlife

Mr Gray Weused itonthe AlvaradoGunClub We sprayed
thisyearwith inkeroseneandthFamekeepertoldus
thatorinrtothe sorayinrtherewerefromthree tofive

hun9redsickducksontherronortybutaftertheystraying
theewerepracticallynone

Robinson
IwillnowtarnthemeetingbacktoPresident

Mr Robinson Iwouldlike to introduceDorothyMcCullough
Lee CnnnissioncrofPublicUtilitiesfortheCityofPortland
cregnn

CrmmisoiLee Iwanttoremindyouthatyoubroughtthis
onTmrspIf Ipretested Inthefirstplace withmy
limitni informationthereisntanythingI cantellyou In
the secondplace ifyousetawomantalkingitisdifficult
tostopher

Ihaveenjoyedtremendouslythecrof
attendingotherconferencesyouhadaswellnsthisone I
amnotastrangerhere IamaprnduoteoftheUniversity
ofCalifornia However IamapraduoteofDoltHall getting
myJurisDoctordegreein1923 LittledidI realizeatthe
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edafewscienceunitsItookzoology Itshouldhavebeen

entonelogy IwishIhadhadacrystalballandcouldhave
foresenthat

NowIamCommissionerofPublicUtilities We

haveanumberofmiscellaneousbureausinPortlandthatneed
acertainamountofoverseeing Theyaredividedamongthe
fivecommissioners TwoyearsagoIhappenedtodrawInsect
Control Beingalawyer Ifoundtheutilitiesanatural
butthismatterofinsectsIdidnot Ithasbeenamost

interestingexperience Portlandislocatedatthe jundtion
oftheWillametteandColumbiaRivers Itisverynatural
wewouldhavealargemosouitonroblemthere andnarticularly

withfloodwaterspecies Wehavemostunpredictablefloods

Thousandsofacresarefloodedveryrapidly Itmeanswe

havetohaveagreatdealofceipmentandhighlytrained
people tobeallover theplacesatonce

Wehavethreeprincipalspeciesofmosquitoes
Aeriesvexans CulexpipandAnophelespseudonunctipennis

DuringthedepressionwhentheWPAwasgoing
strong theydidafine jobforthecommunityinbrushing
nuttheoverflewareas AtthattimeIwasbusyintheState

Legislature andWFeonlyalittleinterestedtheninmos
quitoabatementbutIhelpedinrassintheabatementlaw
whichwasbeforethelegisletue Ihavefoundnutthatin
theearlythirtiesWPAdidatremendousjobinbrushing
InthosedayswehadMr Stage inPortlandrenrnsentingthe
DivisionofEntomologyandPlantQuarantine

Wearetherecipientsofourneighborsmos

quitoes ThenorthwestprevailingwindfromtheColumbia
Riverbransabout7070ofourmosquitoes someofwhichare

fromnursideoftheriverandsomefromtheStateofWash
ingtononthenorthsidleoftheriver especiallyfromthe
regionofVancouver Wenotonlysinbutaresinnedagainst

We startedourprogramantwothousanddollars
ayear Thereareatleastseventymilesofriverfronton
the sidethatflnnd so thiswassomethinglike

throwingasnowballintnthatfamousplacethatgetstoohot
Theredidntseemtobeanylocalinterest andthecity

fatherslookeduponmosquitoabatementasunnecessary They

letthebrushallgrowbackaaRinandinafewyearsthe
floodareawasbactteitsvirginstate Wehadsomevery

earnestceonle rninnarnundwithhandspraysbutthatwas
notenough DDTwasantavailableyet TwoyearsagoI
proceededtowriteletterstofindoutabnutmosquitoesand
mosquitocnntrnl Iwasanodataskingquestionsbeinga
lawyer Twentyfivethousanddollarsayearisourbudget
today Fromjusthavinghandoumns wenowhave threepower

pumpsthatdoaveryfine job Wealsohavetwolanding

barges Alotofourworkisbywaterapproach Weneeda

planeortwoandIhopewecanyetsome ThankstoDr
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Andrewsdivision wehavefilms atotaloftwentybetween

thetwoorganizations inWashingtonandGeorgia Weare

goingtohavetodoagreatde1ofeducationalwork Weare

havingtoeducatepeopletothefactthatmosquitoesdonot
breedinbushesandtreesbutinwater WeareshowingIts

UptoYou andWingedScourge Wemusteducatepeople
regardingtheuseofrainbarrels Wehavedonealotof

brushing WehaveusedDDTveryextensivelyinallforms
thisyear Wehaveusedemulsionandthedieseloilmisture
Wefounddieseloilthemosteffective

Thissummerwehadaverylargefloodandour
inspectorswerefindingasmanyastwohundredlarvaeper
dip onbothsidesoftheriver Irealizedthatinnotmore

thantendaystheseWashingtonianmosquitoeswouldbeall
overPortland Fortunatelyatthelocal ArmyAirBasewehad
averyenthusiasticColonel anoverseasveteran whodidnt

wantmosquitoesathisbase Heofferedtoflyabomber
himselfifnecessary KnowingourtwoSenators Iwasable

togetpermissiontouseaB25BillyMitchell theArmy

flyingitandtheCityfurnishingthematerial

WeusedDDTinaheavieroil thanDiesel and

sprayedoverfivethousandacresoneachsideof theriver

withexcellentresults

SofaresOregonisconcerned theyare start

ingfromscratch Theyhaveatremendousprobleminand
aroundPortland Theyhavenomalariathoughtherearea
fewreturnedveteranswithmalaria Malariahasbeenpresent
insouthern regon We dohave AnophelesinPortland It

ismostinterestingtobeable tomeetwithyoupeopleand
Ihopetocomeagain

MrRobinson ThankyouCommissionerLee Weenjoyhaving

youwithus

Iwillnowremindyouthatourdinnermeeting
willbeheldat730pm intheBambooRoomatthe

ClaremontHotel Wewilladjournuntilthen

ADJURNMENTAT515PM

ThedinnermeetingwasheldwithProfessor
W BHermsasMasterofCeremonies Eachpersonpresent
wasintroduced ThefirstspeakeroftheeveningwasDr
LWHackettMalariologistoftheRockefellerFoundation
whodescribedconditionsinPeruandoutlinedamosquito
andohlebotomusgnateradicationcampaignwhichisprojected
inanisolatedvalleyinPeruin1947 forthecontrolof

malariaandorroyofever

ThesecondspeakerwasHaroldFGray Engineer
ofthe AlamedaCountyMosquito AbatementDistrictwhospent
threemonthsinJapanduringthe summerof1946andwho
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spokeonmosquitocontrolproblemsinJapan Araperonthis
sbjectbyMrGrayhasbeenpreoaredfornublicationin
MosquitoNews

TheConferencereconvenedat830am in

Room113AgricultureHall Saturday December141946

IyirRobinson Thefirstorderofbusinesswillbethereport
oftheNominatingCommitteeMr Gray Chairman

MrGraff TheNominatingCommitteerecommendsfirstthatthe
AssociationestablishanExecutiveCommitteetccontrolthe
policyofthe Association ThisCommitteeistoconsistof

thePresidentVicePresidentandSecretary andfourother

members onetobetheimmediatepastpresident onetobea

districttrustee onenrepresentativeofthe StateDepartment

ofPublicHealth andoneadistrictsurerintendent Imove

thatsuchaCommitteebeauthorizedandestablished

Mr Raley I secondthemotion

MrRobinson ThoseinfavorsayAye ContraryNo The

motioniscarriedandItissoordered

MrGray TheNominatingCommitteenowmakesthefollowing
nominationsforofficersoftheCaliforniaMosquitoControl
Associationfortheyear1947

President ArthurF GeibManager
DrMorrisMosquitoAbatementDistrict
Bakersfield

VicePresident TheodoreRaley Superintendent
SutterYubaMosquito AbatementDistrict
YubaCity

Secretary RichardF PetersEntomologist
MosquitoControlSection
DivisionofEnvironmental Sanitation
StateDepartmentofPublicHealth
Berkeley

Members ExecutiveCommittee
PastPresidentEChesterRobinson Sunt

EastSideMosquitoAbatementDistrict
Modeetn

ProfWBHermsTrustee
AlamedaCountyMosquitoAbatementDistrict
Oakland

AveH Dail Chief
Mng1aitnCnntrnlSection
1 reuzofEnvironmentalSanitation
StateDepartmentofPublicHealth
Berkeley

a
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HaroldFGrayEngineer
AlamedaCountyMosquito AbatementDistrict

akland

MrRobinson Whatisthepleasureofthemembers

MrWashburn Imove thatthenominationsbeclosed and

thatthepersonsnominatedbedeclaredelectedtotheir
respectiveoffices

MrEwinE Isecondthemotion

Themotionwasthencarriedbyunanimousvote

MrRobinson Inowhavethepleasureofturningthemeeting
overtoyournewPresident ArGelb

MrGelb IthankyouallsincerelyforthishonorandI
hcpeIcandonearlyasmoodajobasChetRobinson who

deservesalotofcreditforhisfineleadershipthisyear
Withafullprogramtimedoesnotpermitaspeechof
acceptance sewewillproceedwiththefirstpaperofthe
morning tobeprebyDr Breslow ontheepidemiology
ofencephalitis

EPIDEPI0LOGICASPETSOFENCEPHALITIS
INCALIFORJIA 1946

byLesterBreslowMD

BeforediscussionofencephalitisinCalifornia
during1946 abriefaccountofthehistoryofthedisease
maybeofinterest

HumanencephalitisappearedinCalifornia
followingWorldWarI nsitdidinmanypartsoftheworld
primarilyasawinterdiseaseinurbanareas Areviewof

theseasonalprevalenceofreportedencephalitisinCalifornia
evenin19201924however showssome summerpeaks Follow

ingthisperiod encephalitisdeclinedreachingalowpoint
in1933 Thereafter thereportedincidenceofhuman
encephalitisbegantoriseagainbutthecharacterofthe
diseasewasnowquitedifferent Itssymptomsandminimal
aftereffectsascomparedwiththetypeoccuring2025years
agoswtestthatthetwodiseasesaredistinct Also in

recentyearshumanencephalitishasappearedlargelyduring
thesummermonthsandinthesameruralareaswhereequine
encephalomyelitisisknown

Thelatterdiseasewasfirstrecognizedinthe
CentralValleyofCaliforniain1930whereapproximately
6ccohorsesandmuleswereaffectedwitha50percent
mortality Thediseasereappearedamonghorsesinsubsequent
years thoughwithalessenedseverity MeyerHaringand
Hewittreportedtheisolationofthevirusastheetiologic
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agentwhichhasbecomeknownasWesternequineencephalo
myelitis

Laterstudiesdemonstratedthatboththe
WesternequineandStLouisvirusescausedhumanaswellas
horsediseaseandthatmosquitoesareavector 1383human
casesand453humandeathswerereportedduringthe10year
period19361945

Certainfeaturesoftheepidemiologyof
encephalitishavebeenwellestablishedlargelybyworkers
intheHooperFoundationforMedicalResearch Inspiteof

the stridesmadeinthepostdecade however ourknowledge

oftheepidemiologyofencephalitisstillhasnumerousgaps
Adifficultproblemforthephysician seeingapatientwith

encephalitislike symptomsduringtheepidemicmonths isto

differentiateencephalitisfromnonparalyticpoliomyelitis
Thetwoconditionshavemanysymptomsandphysicalfindings
incommon Arethereanyreliableclinicaldifferences
betweenthetwodiseasesuponwhichthephysicianmayrely
indiagnosingandreportingthem Twoviruses thesocalled

WesternandStLouts strainsofencephalitis havebeen

idascausingthediseaseinCalifornia Inrecent

years forsomeunknownreason comparativelyfewcases
clinicallyappearingasencephalitishavebeenproveddue to

eitheroftheseknownviruses Isthisafaultofour

laboratorytestsorareothercausativeagentsinvolved
Whenthediseasewasfirststudied itwasconsidered

possiblethathorsesservedasareservoirof infection

Subsequentresarchshowedhowever thattheviruspersists
inthebloodstreamofthehorseforonlyadayorso thus

makingitunlikelythatthoanimalcouldserveasareser
voir Morerecently chickensandotherfowlhavebeenin

criminatedbuteveninchickensthevirusdoesnotpersist
inthebloodstreamformore thanthreeorfourdays The

latestsuggestionisthatbirdmitesmayplaysomerolein
theperpetuationofthediseas Actually thereservoirof

thevirusisstillnotknown Inparticularhowdoesthe
viruspersistthroughthewinter whenthediseasedoesnot

occurinroanorhorses Manyspeciesofmosquitoeshave
beenprovedcapableoftransmittingthevirusunderlabora
toryconditionsandseveralsphavebeenfoundinfected
whencaughtwildinnature Whichofthemosquitoesalready
implicatedismostimportantandarethereothersinvolved
inthe spreadofthedisease Ourknowledgeoftheeco
ofeventheknownmosquitocarriersisfarfromcomplete
Whatarethevulnerablespotsinthelifecyclesofthe
vectorsandwhatisthemosteconomicalwayofdisposingof
them

Thusseveralquestionsconcerningthedetails
oftheepidemiologyofencephalitishaveremainedunanswered

etherpaperspreantedatthisconventiondes
cribethelegislativeaspectsofthecontrolofencephalitis
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here however thatthepreentlegislativeprogramprovides
funknotonlyforthecontrolofknownmosquitovectorsbut
alsoforstudiesanddemonstrationswhichmayleadtothe
solutionoftheimportantproblemsmentionedabove

Nofinalstatementscanbemadeconcerningthe
1946encephalitispictureatthistime inasmuchaslabora

toryworkandanalysisofthedataarestillbeingconducted
However certainremarkscnbemale DuringJuneandearly
July severalcasesofhumanecerhalitiswerereportedfrom
theSeanJoaquinValleyinwhichtheclinicaldifferontatian
frombulbarpoliomyelitisthatispoliomyelitisaffecting
theportionofthebrainwhichadjoinsthe spinalcordwas
eopwciallydifficult Laboratoryworkuotothepresent
timesuRTeetsthetthesecases eerlyinthe season were

probablymostlypoliomyelitisratherthanenceoholitis
However thesediagnoseshavenotyetbeenofficiallychanged
and therefore thenumberofreportedcases tobementioned

stillincludedthem Anotherfactor which shouldbe

mentionedashavingprobably1 fluenceithereportinRof

cases wasthepublicityconcerningthPencephalitisstudy
proornmingeneral Whenawidecampaignofthissortis

carriedon itistobeexpectedthatreporting ofthe

disesebyphysiciansandhospitalsworldbomorecomplete
thanisusuallythecase

Withthesetwofactorsinnine thatis the

particulardifficultyindifferentiatingpoliomyelitisthis
yearand the stimulationofreportingbytheeducational
activities itmaybe statedthatfromJanuary1 to

Decmbrr7 1946 139casesofhumanencephalitiswerere
ported Thisfiuremaybecomparedwith288casesin1945
whichwasthehighestyearonrecord Ofthisyearscases
whichhavebeenverifielbylaboratorytesty practically
alloccurred 1airin thelatterpartofJuly Aupstand
September This 1946encenhalitisoccurredrelativelylate
inthe season Andtheincidencewaslowerthaninsome

previousyears

Ithasbeennotethattheoccurrenceofen

cephalomyelitisinhorsesusuallyprecedesbyaboutone
monththeappearanceofcasesinhumans Theexperienceof

1946tendstoconfirmthisrelationship JulyandAugust
werethemonthofheevirstincidenceamonghorsesascom
paredwithAugustandSeptemberforhumans providingone
acceptsashurancaresonlythoseconfirmedbylaboratory
tests Theincidenceofreportedencephalomyelitisamong
horseswasalsolowerthaninsomepreviousyeare In1946
todate108ceasesand33 eatsamonghorseshavebeen
reported

TheVirusLaboratoryoftheStateDepartmentof
PublicHealthhasthisyearmadocertainimprovementsinthe
serologictestforencephalitisinhorsesandhumans These
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improvementswillresultintheverificationof aconsiderably
Sanr higherproportionofcages thisyear thanhasbeenthecase

inpreviousyears Thisfact coupledwiththesubmission
during1946ofngreincreasednumberofpairedblood
specimenswhicharenecessaryforthetest willgiveusn
clearerpictureofthedisease throughoutthe Statethanwe
hnveprevioaslyhad Thusfar laboratoryprovedcasesof
humanencephalitisin1946haveoccurredinKern Tulare
Kings FresnoMaderaMercedandYoloCounties Laboratory
provedcasesamonghorseshavebeenfoundinKings Fresno
MercedandSacramentoCounties Preliminaryconsideration
bothoftheclinicalreoortandthelaboratoryworknow
comolete1 indicatethat luring1946KernandFresnocounties
hadthegreatestnumberofcasesofhumanencephalitisin
California

Besidesthelaboratoryworkon336specimens
fromhumancasesand121specieensfromhorsecasesinthe
VirusLaboratoryoftheStateDepartmentofPublicHealth
detailedclinicalandepidemiological historieswereobtained

duringtheseasononover95percentofthereportedhuman
andhorsecases The informationthusobtainedwillbe
correlatedwiththelaboratoryworkassoonasthelatteris
completed

Thestudyprogram asyouknow wasinitiated
onlyninemonthsago Duringthisperiod thestaffhadto
beassembledandtrained rrobinmsoutlinedandfieldand
lnboratoryworkconaucted However someprogresscanbo
mentioned

Thelaborhasfoundamennetoincrease
thesensitivityofitstestforthedisease Thisworkhas

beenfacilitatedbyanincrensdnumberofproperlyspaced
bloodspecimenssubmittalbyraacttcingphysiciansand
veterinarians

Physiciansandveterinarianshaveshowngreat
interestinthediagnosisofthedisease bothfroma
clinicalandalaboratorystninnint Fieldconsultation
byeideaolokristsandnveterinarianonthestaffofthe
StateDepartmentnfPublicHealthhasbeenwellreceived
Practicingphysiciansandveterinarianshave indicatedtheir
willingnesstocooperatefullywithhealthdenartrnentsand
withrnneauitnabatementdistrictsinthe studyandthe
controlofenstaralttis

Oneoftheirionrtnntfeatureaofthisyears
activityhasbeenthataStatewideattackwaslaunchcd
ThefundamentalstudiesnftheHooperFoundationwere con

tinuedthisyearinKernCountyandthefindingsofthat
groupsofworkersarebeingrerortedelsewhereonYour
program Inseveralrespects themodelforthe Statetrn

gramhadbeenestablisherbytheHooverFoundationinpre
viousyears TheknowleLrcwhichhasbeengainedinKern
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Countyandelsewhere justifiesthewinescaleattackwhich
ourstateLegislaturehnsseenfittoinitiate The

arolicationofallouravailableresourcesisnecessary
forthe solutionof henreblemsinvolvedintheeradicatinn

ofencenHalitisandethermosquitobornediseases Inasmuch

as1946wasarelativelylightyearforbothhorseandhuman
ence itprevielanonertunityforustotrycut
ourorganization Theexperiencegainersthisyearwillbe
ofgreathelpinplanningnextyearsactivities During
thewinter aseriesofexnerirlentsisbeingconductednn
thereatinnsofhorsestotheencephalitisviruses The

studiesshouldhelpinrefininthelaberatciytestsandin
interpretingtheirresults The imnertanceofthiswrkis
nbvteuswhenonecens1hrnthedifficultiesintheclinical
diagnosisofthedisease

Nextyear itishonedthatquantitativedata
ontheprevalenceofvariersspeciesofmnsauitnesindiff
erentsectionsoftheCentralValleywillbenbtaine1 This

datashouldbecorrelatedwiththeincidenceofclinical and

laboratorypreyedenceeha1itis Carefullyconductedcounts
nfmeequitoesincertninareasaccordingtoawellplanned
routineprccedurethroughoutthesummermnnthswouldbea
considerablecentributinnfromthemosquitocontrolworkers
toourknewledooftheenideminlegy Duringthenest
seasnn someattentienwasgivento theinsnectienof

premiseswherecasesnfthehnrsenrhumandiseasehadbeen
rteerted However thedataaccumulateedbythisyears

lormw fieldandlaboratoryworkwhentakentogetherwiththatof
nrovisusyearsshoulienable eto selectanumbernfareas

whereencephalitisrecursyearafteryear Theestablishment

ofstationsforroutinecountingofmesauiteesduringthe
entire seasnnmayhelpustounderstandbettertherelatien
shipbetweenmnsquiteesandtheoccurrenceofthedisease
Theimportancerefsuchentnmelcgicanlnbsarvatienstoround
nuttheclinicalandlabnratorypicturecannotbeoverempha
sized

Mr Gelb Thankyou DrBreslow Wewillnowhavethe

puordeferredfromyesterdaybytheferninLosAngeles
DrJustinAndrewsoftheUnit StatesPublicHealth

Servicerentinlastnight intimeforthebanquet

THESTRUCTUREANDSCOPEOFTHEUSPHSCOMMUNICABLE
DISEASECENTER

by

JustinMAndrews SeniorScientist R

U S PublicHealthService

TheCommunicableDiseaseCenterwasestablished
July1 1946atthedirectionofSurgeonGeneralThomas
ParrnnoftheUniteStatesPublicHealthService tocontinue

certainoftheactivitiesoftheDPficeofMalariaControlin
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WarArensandtoperformnthersrecifiedfunctions Inorder

Swir tounderstandthebasic structureandscope ofthereacetime

CommunicableDiseaseCenter it isnecessarytoreviewbriefly
thehistrryoftheparentagencydevelopedtomeetawartime
need

TheOfficeofMnl riaControlinWarAreaswas
instituteinAtlantaearlyin1942inresnonsetoarequest
madetotheFederalSecurityAdministratorbytheScretnry
ofWar Itsprogram asdevelopedbyDraLLWilliams
firstMedicalOfficerinCharge wasoneofdirectionand

coordinationofFederallyimlemente Statehealthdeoartnent

activitiesaimedatthearotectionofmilitarypersonnel
agiainstmalariaintheUnitedStatesPuertoRicoandBritish
Jamaica Operationalobjectivesinvolvedmajorandminor
drainage filling andantilarvraleffnrtragainstvectnriul
anophelinesaroun1ArmyNavyandwarindustrial areaswhere

malariamightbetransmittedsecFib1 Thesetotaled

some2200orWorewhenmilitarytraininganduroductinwere
attheirheiht TheseProjectsworeknown lectivelyas
theWarAreaProgramand inaaditiontotheenviromnnt1

controlactivities included 1 widescale applicationof
epidenicloic parasitoln7ic andentomnlnvicproceduresluresfor
theguidance andevaluation controloperationsand 2
communityeducationalprojectsdesiemedtoacquaintthe
Populacewiththebasicfactscncrningthenature trans

missionandpreventinofmalaria Incertainareas including
theTerritryofHawaii AcdesaegyntiandThflycontrol
wereundertakenasapartoftheWarAreaPrornrn

Reportedmalariaprevalencewasatana11time

lowwhenthisnrogrrmwasstartedin1942 asshowninFig 2
and inspiteoftheintroductionoflargenxbersofsus
ceptiblasintoareaswheremalariawasorhadbeenendemic
itcontinuadtodecline By1944nnri1945 larenumbersof
servicecasualties rrisnnersofwaranddischarrriveterans
whohadbeenexposedtomalariaoverseaswerereturnedto
theUnitedStates HealthauthoritiesexrressHi bravefears

thattheiritrodactianddisseiinationthroaurhoutthecountry
ofsoanyactualorpotentialgametocytecarriersmightserve
togeneratenainerusandextnsiveeuidnmicsofmalaria The

significanceofthispossibilitywasadmittedlyindeterminate
butinlightofcommunicablediseasnexperiencefollowing
previouswars itcouldnotbeignorod Accordinply the

eocalledExtendedMalariaControlProgramwasdvelnner1by
MCWAin1945tnrrntectciviliansagainstthnthreatof
malariafrommilitarypersonnel Insteadofbeingfocelized
aroundmilitaryestablishments thisprojectwasoperated
wherecnniitionsforthetransmissionofmalaria imported

nrotherwisewereanwntnexist ie thosecuntiesin

whichmalariah1beenreporedtooemosthighlyendemic
inrecentyearsseeFig3 Resi9nualPDTwasarn7ied

withindomnsticpromisesintheseareas
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Veteransreturningfromnverrepswerecarriers
notonlyofmalariabutnfnumerousotherinfections manyofSow
whichwereunknownorrareincertainnartsnfthiscountry
WhileeveryreesnnableeffortismadebyMedicalDenartment
ersnnnelofthearmedforcestodetainsuchindividuals
until theyarecure it seemednrnbablethatmissed re

1nsinnrincnmnletelytronte1casesofrralriafilrariasis
schistnsnmiasis leishmaninsis orientalhonkwnrmelsese
andpossibleothernnrasitnsesmipresentthemselvesto
oracticinnersinanyStateintheUnion Toaidnrtysicians
andtechniciansinthe iagnnsisoftronica1andrnrisitic
lisetses sreci1 infrmatinnalnnltrainingfacilitieswere
establishedinMCWA

Inthemeantime murinetyphusfeveranoeared
tobeonthe increaseju1e9bymorbidityrennrts sceFig 4
andwisinvadingareasinwhichithodnotbeennoted nre

vinuslyseeFig 5 ThefarflungnrnnizatinnofMCWA
withitsmultisrecialistrersnnnel availableequipmentand
otherfacilitiesofferednsnlendidnrnrtunityforbolstering
Stateresourcesincheckingthenvrnceofthissteadilyin
filtratingdisease Thus in1945 theTyrhusControlPrgram
wasndde1tothennerntinnnlresrnnsibilitiesofMCWA

Thisoutlineofnreratinalactivitiesconveys
onlyasuperficialrealizationoftheservices necessiryto
supportthem Persnnneltrainedandexperiencedininsect
andrndentcntrnlwasneedei forthesuccessfulconductof
thisnrngrnmbutonlyafewsuchin9ividualswereleftin
thecountryaftermilitaryremandshadbeennet Therefore
itwasnecesrrytotrainlargenumbersofinexperienced
hersns Todothisraridly rudiovisuzl teachingtechniques
wereusedandbecnusesuitablemotnriolsforthisnurnnse
didnotexist thesehadtobecreated Field labnrrttnry
andofficefacilitieswereesteblisheandstaffedfor
manningendsurveyin forthecnllectinn stainingand
examinationofthnusen1snfthickbloodfilms forthe

regularsarchingforandenumbcratinnoflarvallandadult
mnsquitnesandotherinsects andforthedevelommerrtof
imnrnvedmethods equirment andmaterialsfortheeffective
aninsecticidesandrndtnticides Smecial in

vestigntinnsofemratinnal significancewerecarriedby
MCWAaloneorincnnneratienwiththeNetinnalInstituteof
Health theHealthnndSafetyDivisionoftheTennessee
ValleyAuthority theBurguofEntnrrnlofyaPlantQuaran
tineoftheUSDenartlentofAgriculture andvarious

universitiesandStatehealthdennrtments Theseresearches

haveshownthatforeignstrainsofmalarianarnsitcs which

mightbeintroducedintothiscountrybyveteransnrtravellers
are transmittedasreadilyasnativestrainsbyNearctic
vectors Theyhove shedlightnnthefrequentfailureofDDT
asaresidualmnsquitnlarvicide nitsgeneral insecticidal

efficiencyagainstmosquitoes hnusefliesandratfleas
variationsindurabilityandeffectivenessasaresidual
mesquiteimagncide andnnitseffectunnncertainaquatic
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organismsetherthaninsectlarvae Theseresearcheshave

extendedknowledgecnncernin flighthabits rangeandsani
tarythresholdofAnoohelesquadrimaculatus onthesignifi
canceofAnophelescruciansasamalariavector andonthe

measurementofflydensitiesandevaluationofflycontrol
Numberousnewdistributinnrecordsandtaxonomicstudieshave

beenoublishedconcerningmosquitoesandnewtechniqueshave
beendevisedformarkinginsectsforflightrangestudies
Alistoftheseandetherresearchnublicatinnisannended

VJDayfoundMCWAwithrapidlydecliningwar
connectedresponsibilities Troopswerebeingdemobilized
campswerebeinginactivated ButthebasicUSPublic

HealthServiceorganizationofphysicians engineersand
biologistswhichhadbecome skilledandexreriencedin

collaborativeattackagainstinsectandrodentbornediseases
remained Intheopinionofmanyhealthauthoritiesit
seemeddesirabletocontinueMCWAasapeacetimeagencyi
1asasafeguardagainstarecurrenboofconditions pre
vailingin1942whenthisNationcouldnotfindenough
competentinsectandrodentcontrolpersonneltoservicethe
ArmyandNavyoverseasandtoprotectthehealthofits
civiliansathome 2asnpreventionagainsttheestab
lishmentofexoticinfectionsintroducedintothiscountry
byreturningveterans occupationaltroopsorasaresultof
globalairtraffic and3 tocombatcertainendemicin

fections notablymurinetyphus sylvnticplague andinsect

borneinfections whichareprogressivelyentrenchingthem
selvesinnewsectionsoftheUnitedStates Itwasfor

theseandpossiblyotherconsiderationsthattheSurgeon
GeneraloftheU S PublicHealthServiceorderedthecon
versionofMCWAtotheCommunicableDiseaseCenter

Thepurposesandfunctionsofthedaughter
organizationcomprisecertaininheritedelementsandseveral
newones Collectively theyofferservicestoStateswhich

maybegroupedpsfollows

1 ThroughStateandTerritorialHealthDepartments
fieldinvestigationandcontrolofcommunicable

diseaseswhereFederalnssistrnceisrequested
andexistingprovisionsarenotadequate

2Fieldtraininginpublichealth

3Productionofaudiovisualandotheraidsfor
technicalandprofessionaltrainingrelativeto
communicablediseasesandtheircontrol

4Evaluationandconsultationconcerningtechniques
andpracticesinpublichealthdiagnostic
laboratories

Togiveadministrativeandtechnicaldirection
totheseobjectives theMCW organizationwasrevisedand
supplementedsothatthepatternshownintheaccompanying
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chartsfinallyevolved Crganically theCommunicable

DiseaseCenterisaFieldStationoftheStatesRelation
DivisionintheBureauofStatesServicesoftheU S Public

HealthService Fig 6showsthelinesofauthorityofits
administrativehead theOfficerinCharge andtheinter

relationshipsoftheheadquartersandfieldorganizations in

thevariousStates Theselatternownumber151

1
Alabama Arkansas California Florida GeorgiaKentucky

LouisianaMississippiMissouriNorthCarolinaOklahoma
SouthCarolinaTennessee TexasandVirginia

ThehendquartersoftheCommunicableDisease
CenterislocatedinAtlanta Georgiaasareallthedivisions
excepttheTechnicalDevelopmentDivisionwhichisinSavannah
Georgia Therelationshipsandprinciplefunctionsofthese
componentsareindicatedinFig7andarediscussedinmore
detailbelow

ThemembersoftheExecutiveOfficearecon
cernedcollectivelywiththeformulationandtransmissionof
overallpolicytodivisionsandthefieldorganization and

in theadministrativedirectionoftheCommunicableDisease
Centerprogram

Thedivisionalfunctionsareasfollows

1 Epidemiology

aMaintainsthestatisticsofreported
morbidityandmortalityconcerningdiseasesofoperational
orinvestigationalconcerntotheCommunicableDisease
Centerandmakesperiodicanalysesandinterpretations of

themforuseinplanningandevaluatingprograms

b Assistsnfieldinvestigationsby
measuringeffectivenessofcontrolmeasuresonhumanpopu
lationsintermsofspecificmorbidityandmortalityexperi
ence

c AssistsStatesreauestingFEveralaid
inanalyzingandadvisin7withregardtoepidemicphenomena

d Suppliesstatisticalplanningandinter
pretiveassistancetodivisionalandotherprograms

2Laboratory

Itisnotintendedthatlaboratoryactivi
tiesoftheCommunicableDiseaseCenterwillduplicateun
necessarilythoseoftheNationalInstituteofHealth as

theprincipalobjectiveforthe formerwillbetosupport
fieldinvestigationsandtoprovideservicestoState health



54

laboratoriesnotnowincludedintheNIHprogram

aProvidesdiagnosticfacilities bacterio
logic serologicparasitologic virologieandrickettsia
necessaryfortheprosecutionofepidemiologicfieldactivities

bMaintainsmobilelaboratoryunitsto
assistepidemiologistsinresponsetorequestsfromStates
forepidemicaid

cProvidesinstructorsandotherteaching
facilitiesfortrainingcoursesofalaboratorynature

dReviewsandevaluatestechnicalproce
duresindiagnosticlaboratories

eProvidesconsultationforthecorrection
ofsubstandardtechniquesandfortheimprovementofadminis
trativepractices

fDevelopsstandardizedlaboratorytechni
questobeusedforsurveypurposessothatdatacollected
atdifferenttimesandplacesmayhaveagreaterdegreeof
comparabilitythanatpresent

gProvidesStateandlocalhealthlabora
torieswithseriesofprotozoologic helminthicbacterio
logic entomologic andotherspecimenstoassistinthe
trainingoftechniciansasareferencemuseumandforcircu
lationtolocalclinicallaboratories

3Engineering

aProvidesfacilitiesformeetinEemereenc
measuresnecessaryforthesuppressionofinsectborne
diseases

bAssistsFederalandStateagenciesin
thecontrolofcertainendemicdiseasestransmittedbyin
sectsorrodentsbyprovidingdemonstrationprogramsor
specializedprofessionalortechnicalpersonneltosupervise
suchoperationswhere justificationforthemisbasedonhigh
diseaseratesandassuranceoflocalparticipationinpre
ventiveprograms

cProvidesfacilitiesforcontrolledlarge
scalefieldtestingofneworimprovedmaterialsandequipment
designedforcommunicablediseasecontrol

d AssistsotherFederalagenciesandStates
inmakingsurveysandrecommendationsregardingimpoundment
design constructionandmaintenanceforthepurposeof
minimizingmalariahazards
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4Entomology

a Identifiesinsectsandotherarthropods
concernedinthetransmissionofcommunicablediseases

b Appraisestheeffectivenessofdisease
controlmeasuresbydeterminingchangesinthedensitiesof
insectvectorpopulations

5TechnicalDevelojment

aDevelopsandtestsnewmethodsofcontrol
lingdiseasesspreadbyinsectsandrodents

b Developsandtestsnewandimprovedequip
mentusedinthecontrolofcommunicablediseases

cDevelopsnewandimprovedinsecticidesand
rodenticidesanddeterminestheeffectivenessanddurability
ofnewandexistingcompoundsforthedestructionofinsects
androdentstransmittingdisease

dDevisesnewandimprovedmethodsofex
eludingrodentsfromstructuresoccupiedorusedbyhumans

eEvaluatescommunicablediseasecontrol
practicesintermsofhazardtowildlifeorinterference
withagriculturalactivities

6TraininE

Itisnotintendedforthe training activities

ofCDC toinfringeinanywayupontheprerogativesorfields
ofendeavorofschoolsorteachingdepartmentsofpublic
health hygienepreventivemedicine sanitaryengineeringor
diagnosticlaboratorytechnique

a InstructsemployeesenteringtheCenter
eitherascommissionedofficersorcivilservantsconcerning
thehistory interrelationships andpracticesofthevarious
unitsoftheCommunicableDiseaseCenter theU SPublic

HealthServiceandotherpublichealthorganizations

b Providestrainingfortheemployeesof
StateorlocalhealthdepartmentsorofotherFederalagencies
concernedwiththe preventionofdiseaseineffectivecontrol

practicesforinsectandrodentbornediseasesandinthe
laboratorydiagnosisofcommunicablediseases

cProvidestrainingfacilitiesforthe
orientationandspecializedtrainingofsubprofessional
stateandlocalpublichealthworkersnoteligibletoattend
professional schoolsofpublichealth

dProvidesinternshiptraininginpublic
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healthforinexperiencedgraduatesofschoolsanddepartments
ofhygieneandoublichealth

eMaintainsalibraryofmotionpicturesand
filmstripsfortheuseofinstitutions instructorsand
studentsinthefieldofcommunicablediseasecontrol

7Production

Theproductionanddistributionofaudiovisual
andotherteachingaidswillberestrictedtothedevelopment
ofthesematerialsfortheassistanceofprofessionaland
technicalschoolsandindividualsengagedininstructionand
researchconcerningcommunicabledisease It isnotplanned
toengage inlayhealtheducationalactivities

aDevelopsan producesmotionpictures film

stripsandmanualsillustrating describinganddocumenting
investigationsandcontrolprocedurespertainingtocommuni
cablediseases Serieshavebeenplannedandarepartially
completedonthefollowingsubjects malaria typhus tropical
diseasesandpreventivemedicine

b Analyzesandassistsintheutilizationof
theseandotherteachingaidswiththeobjectofirnroving
newtrainingmaterials

8LibraryandReports

aMaintainsareadinglibraryforthe useof
investigators instructors andstudentsofcommunicable
diseaseresearchandcontrol

bPreparesquarterlyfieldbulletins annual

reportsandarunninghistoryoftheMCWACDCdevelopmentand
otherprograminformationmaerials

cProvidesnontechnicaleditorialassistance
inthepreparationofmanuscriptstobe submittedforpubli
cation

9Administrative

a Establisesandadministerspersonnel
policiesanderocednresforbothheadquartersandfield
organizations

bInsiiresmaintenanceofCivil Serviceposi
tionstandards

cRecruitspersonnel advisesonselectionof
candidates determinesqualifications

dPreparesconsolidatedbudget controls
allottedfunds certifiesandmaintainsaccountingrecords
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ofexpenditures auditspayrolls miscellaneousvouchersand

travelvouchers

ePurchasessupplies equipmentandmaterials
maintainsrecordsofCDCproperty provideswarehousingand
distributionfacilities

equipment

mat

fRepairsandmaintainsautomotiveandother

gPreparesmaps chartsandotherdrafted

hReproducesmannualletters fieldmemoranda

etcanddistributesallsuchmaterialstotheHeadquarters
andFieldCrganizations

iPreparesandprocessesmachinerecordsbased
onadministrative operational investigationalandvital
statisticsdata

Ofthevariousfieldprogramscarriedonbythe
CommunicableDiseaseCenter thosenotedbelowhaveentomo

logical interest Completedetailsregardingtheworkcannot
begiveninallinstancesascertainoftheinvestigational
projectsareincompleteand exultsofothersare stilltobe

published

MalariaControlProgramsThenextyearwill
seethevirtualliquidationoftheWarAreaMalariaControl
ProgramfortheoperationofwhichMCWAwasactivated
Comparableactivitiesonasmallerscalewillbecontinue
inPuertoRicoandpossiblyafewcontinentallocationsat
therequestofWarandNavyDepartments Mosquitocontrol

workisbeingdone inthevicinityofVeteransAdministration
Hospitals asthisorganizationhasnospecialprovisionfor
thistypeofservice Manyof thepatientsbroughttogether
inthesehospitalsare sufferingfrommalariaandother
diseasesacquiredinthetropicsmakingit imperativethat

completemosquitocontrolbeeffectedinareasadjacentto
thesehospitals ThisprojectisnowknownastheMilitary
AreasMalariaControlProgram Itconsistsalmostentirely

oflarvicidingwhichisbengcarriedoncurrentlyin27
differentzones

TheExtendedProgramDDTresidualsprayingin
housesinmalariousareas willprobablybemaintainedthrough
1948toreducethelikelihoodofliberatingforeignstrains
ofmalariafromreturningveterans andshoutbecontinued

longerasthemostpromisinapproachto thegoalofmalaria
eradicationintheUnitedStates Thisworkisbeingcarried
onin265countiesinAlabama Arkansas Florida Georgia
KentuckyLouisianaMississippiMissouri NorthCarolina
Cklahoma SouthCarolina TennesseeandTexas FromFebruary

23throughCctober31ofthisyear 1166545housesprayings
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werecompleted

AllocationsoffundstoStatesformalaria
controlarebasedonaformulainwhichastandardbudgetary

itemforthesupportoftheStateCDCActivitiesheadquarters
organizationissupplementedbyamountscorrespondingtoeach
Statesrelative shareofthereportedmalariamortalityex
perienced bythe thirteenmostmalgriousStatesduringrecent
years Federaldollarparticipationinthisprogramisnow
roughly75to80percentofthe totalbutisdiminishingeach
month Itishopedthatbythebeginningof thenextfiscal

yearlocalsponsorshipofcostswillbe increasedto50per
centormore withFederalassistancerestrictedtosupplying
technicalpersonnel equipmentandmaterials

ImpoundedWaterStudies Asacontinuing
elementinthenationalmalariapreventionprogram areasin

whichwateristobeimpoundedbytheUnitedStatesEngimmeer
DepartmentarestudiedbyCommunicableDiseaseCenter
engineersandentomologists inassociationwithStateHealth

Departmentrepresentatives Yiththeobjectsofdeterming
1 theextentofprobablemalariahazardcontingentuponun
controlledimpoundment and2howthisrish ifany may

beminimizedbyproperdesign constructionandmaintenance

oftheimpoundmentbasins TheCommunicableDiseaseCenter

isreimbursedfortheseservicesbytheUnitedStates
EngineeringDepartment Duringthefirstquarterofthis
fiscalyear 26oftheseprojectswerecompletedandfinal
reportswere submitted fieldworkwasfinishedonninemore

andrequestswerereceivedforsurveysofnineadditional
impoundments Similarcooperativeserviceisbeingrendered
tootherFederalagenciesconcernedinthe impoundmentof
waterinpotentiallymalariousareas

Anotablecontributiontotheliteratureof

sanitaryscienceandpracticeisacompendiousvolume now

inpress entitledMalariaControlonImpoundedWater
whichrepresentsthe jointeffortofmembersoftheHealth
andSafetyDepartmentTennesseeValleyAuthority andthe

CommunicableDiseaseCenteroftheU S PublicHealth

Service

AedesaegyptiControlProgram Thesemosquito
controlActivities acombinationofDDTtreatmentandgeneral

sanitation wereoriginallyundertakenattherequestofthe
Navyandarebeingcontinuedin16coastalareasofAlabama
Florida SouthCarolinaandTexas asaprotectionagainst
den7ucfeverran tlepotentialthreatofyellowfever Local

healthdenartmcrsfurnished57percentofthecostsduring
thefirstauarterofthisfiscalyear Allnewprojectsare
requiredtoobtainatleast50percentoftheirsupportfrom
localsources

TyphusControlProgram Grantsinaidona

formulabasis standardbudgetaryitemfortheStateCDC
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Activitiesheadquarterorganizationplusamountscorrespond
ingtoeachStatesrelative shareoftherecenttyphus
morbidityreportedinthenineStateswherethebulkofthe
NationstyphusoccursweremaretoAlabama Florida
GeorgiaLouisiana MississippiNorthCarolina South

CarolinaTennesseeandTexaswithspecialprojectsbeing
supportedinArkansasandVirginia Antityphusoperations
includingratproofingofbuildings ratpoisoning andthe

residualdustingofratruns burrowsandharborageswith
10percentDDTdust seeFig8 werecarriedonin130
countiesofthe11States

Thislatterprocedureeffectsanaverare
decreaseoftropicalratfleas Xenopsyllacheobis ofnearly
90percentpermtS mightthusbeexpectedtoexertareductive
effectupontheincidenceofmurinetyphusinman The

numberofcasesoftyphusfeverreportedthroughoutthe
countrydroppedfromapeakof5353in1944to5180in1945
Currentfiguresindicate thatthedeclinewillbeevengreater
thisyear Acomparisonofretortedtyphusprevalenceinthe
124dustedcountiesandthe510undustedcountiesofthe same

Statesindicatedthatthedirsubsidedmorerapidlyinthe
formerduringthefirstninemonthsof1946asthereduction
inthedustedareawas37percentandintheremainingcoun
ties18percent Typhuscontrolactivitiesare surroorted

locallytotheextentofnearly70percentoftheircost

MuscogeeCountyInsectControlProgram This

projectofferedfreeDDTtreatmenttoeveryoneofthe 23959
dwellingsorbusinessestablishmentsinMuscogeeCounty
Georgia andwasacceptedinover95percentoftheseunits
Itspurposeswere 1 toserveasanincentivetopromote
individualimprovementofenvironmental sanitationofhomes
yardsandbusinessplaces 2 tobenefitthecommunitiesby
reducingthenumberofdisoenebearinginsectsandinsect
pests and3 todeterminehowsuccessfullyDDTspraying
anddustingoperationsnnacountyandcommunitywidebasis
couldsuppressmosquitoes flies fleas bedbugsandcock
roaches Bothhandlaborandpowermethodswereusedto
applyDDTindwellings privies garages barnsbusiness
houses foodestablishments dairiesandtoareasandsurfaces

whereitmihtbeeffectiveagainstroaches Thedifferent

typesof structuresweretreatedvariablenumbersoftimes
accordingtotheresultsofinspection Theprojectwas
evaluatedentomologicallybothbymakingregularinsect
surveysanddensitydeterminationsinandaroundColumbus
theprinciplecityofMuscogeeCountyandbymakingcom
parableobservationsinanothercityacrosstheriverin
whichnoorganizedinsectcontrolprogramwascarriednut
Mosouitodensitiesweresampledbymeansoflighttrapsand
bycollectionsatdiurnal restingplaces Flypopulations
wereestimatedbyusingstripsofadhesiveflyraperexposed
for24hourseachweekandbymakingenumerationswith
Scuddersflycountinggrill Effortsweremadetoappraise
chancesinroachcolonizatinnswithtrapsbutthesewerenot
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occupantswasobtainedconcerningvariationsinabundanceof
fleasandbedbugs Fromallaccounts theprojecthasbeen
highlysuccessfulandasummaryofresultsobtainedwillbe
published About4opercentofthecostisbeingborneby
theCommunicableDiseaseCenter

MalariaFieldStudies AtManning South

Carolina neartheTanteeCooperimpoundment aCommunicable

DiseaseCenterstudyisbeingcarriedonprimarilytodetermine
theeffectonmalariaprevalenceofDDTresidualsprayingof
housesandlatrinesaspracticedbyMCWAandCDC Duringthe
lasttwoyears the SanteeCooperareahasbeentheonlyone
inthecountywithnotableprevalenceofmalariaandeven
thishasdeclinedmarkedly Clinicalandnarasitologicsur
veysformalariaaremadeintheareaatfrequentintervals
andthedensitiesoflocalanophelinepopulationsaredeter
minedregularly Thus inadditiontothefulfillmentofits

primaryobjective thisprogramprovidesvaluableopportunity
tomaintainawatchonthismostrecentoutpostofendemic

malariainthecountrywiththeviewofobtainingearlyin
dicationsofpotentialupswinginmalariaprevalenceintime
topreventanepidemicspreadofthedisease

AttheEmoryFieldStationinBakerCounty
Georgia anotherfieldstudyisunderway sponsoredjointly
byEmoryUniversityandtheCommunicableDiseaseCenter
ThisareaistopographicallydifferentfromtheManning
station beingrepresentativeofthelimestonesectionin
SouthwestGeorgia notoriousforitshighmalariaendemicity
untilrecentyears Regularobservationsarebeingcontinued
uponlocalmalariaprevalence adjacentanophelinedensities
andecologyandassociatedgroundwaterchanges The

CommunicableDiseaseCenterisespeciallyinterestedinthe
investigationofoverwinteringhabitsofanophelinesandin
themalariacasefindingactivities Thisareaalsoiscon

sideredtobealookoutstationwherepainstakingsurveillance
maypayhugedividendsinguardingagainstthereturnof
malaria

6o

Itishopedtoestablishtwomoresuchcombined

observationpostsandresearchprojectsinareasinother
Stateswhichhavebeenhighlymalariousinthepastandwhich
representadditionaltypesofenvironmentwherepremonitory
indicationsofreturningmalariamightbereasonableexpected

TyphusFieldStudies Thisprojectishead
quarteredinThomasville Georgiaandisbeingcarriedonin
fourcountiesofSouthGeorgiawheremurinetyphushasbeen
prevalent Itsprimarymissionistodeterminetheeffect
entheincidenceofhumantyphusofdustingratrunsand
harborageswithDDT Comparisonofresultsobtainedisbeing
madewithothertyphuscontrolmethods Fieldobservations

arebeingmadeonmultipurposeinsecticideswhichhave some
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promiseofreducingnumbersofratmitesandliceaswellas
fleas

AnophelineHostPreference Studies Thelabor

atorypreceduresconcernedwiththesestudieswerecommenced
in1944attheCarterMemorialLabortoryinSavannahGeorgia
buthave sincebeentransferredtotheVirusLaboratoryin
Montgomery Alabama Thisisanextendedinvestigationof
thenaturalfeedinghabitsofthemoreabundantlyrepresente
speciesofAnopheles Recentlyengorgedfemaleanophelines
arecollectedinmanydifferentStates Bloodfromtheir
stomachsiscollectedonfilterpaperandissenttothe
laboratory Bymeansofapecipitintechnique itis

possibletodeterminewhetherornotthebloodcamefromman
cow horsepigorchicken Theresultsofthesetestsare
correlatedwithcircumstancesrelatingtothecaptureofthe
mosquito Theyhavealreadyyieldedinformationofimportance
inconnectionwiththeExtendedProgramofMalariaControl

DysenteryControlProject Thisisacooperative
undertakingwiththeNationalInstituteofHealth Itshead
quartersareatPharr Texas Theprimaryobjectiveisto
determinewhetherornotthecontroloffliesbyinsecticides
willreducesignificantlytheprevalenceofdiarrhealdisease
Forthispurpose fivesmallcitiesinHidalgoCountyinthe
RioGrandeValleyarebeingintensivelytreatedwithDDTto
Controlflieswhilenothingofthesortisbeingdoneinfour
othernearbycitieswhereoriginalflydensitieswerecom
parable Excellentbutexpensiveflycontrolhasbeen
obtainedbythemethodsused Ifresultsindicatethatflies

areconcernedinthetransmissionofinfectiousdiarrheas
thenextstudywillbe toascertainthepossibilityof
developingeconomicallyfeasibleprogramsofflycontrolfor
thepreventionofdiarrhea

NeurotropicDisease InsectControlProject
TheheadquartersforthisprojectareinMontgomery Alabama
adjacenttotheCDCVirusLaboratory Theobjectofthis
investigationistodeterminewhetherornotthesuddenand
relativelycompletereductionofinsectpopulationsofcertain
speciesisattendedbymeasurableinterferenceinthedevelop
mentofincipientepidemicsofvirusdiseases Itistobe

emphasizedthatthisisnotastateaidoperationalproject
FundsforthisProjectdillbespentonlywherethereappears
tobereasonablehopeofobtainingscientificinformation
concerningthesignificanceofinsectsinthe transmission

ofvirusdiseases Thelatesummerandfallmonthsof1946
werespentindevelopingandimprovingrapidflycontrol
technique

EncephalitisStudies The CommunicableDisease
Center inrecognitionofthethreatofintroducedandextended
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encephaliticprevalenceontheWestCoast iscooperatingin
amodestwaywiththeHooperFoundatinnonstudiesofpossible
insectvectorsandavianreservoirsofthisdisease

Otherpredominantlyintramuralactivitiesofthe
CommunicableDiseaseCenterinvolveentomologytosomeextent
Thusaconsiderableportionoftheinserviceandspecial
trainingprogramsisdevotedto instructionindistinguishing
basictypesofinsectsoreveninrecognizingalimitednumber
ofspecies Traineesaregivenreferencecollectionsofin
sects includingrepresentative formsofimportanceintheir

specialactivities totakehackwiththem The6weeks
coursegivenbytheParasitologyBranchoftheLaboratory
DivisiontoFederal Stateandlocalhealthlaboratorytech
nicians includesbrieforientationwithrespecttoinsects
whichmaybe senttothelaboratoriesfromwhichthestudents
come ThisBranchoftheLaboratoryDivisionmaintainsa
largereferencemuseumofinsectsand togetherwiththe
EntomologyDivision operatesacentralinsectidentification
serviceforthefieldorganization Entomologicaswellas
otherspecimensaresuppliedtoStatehealthlaboratoriesas
apartoftheExtensionServiceoftheLaboratoryDivision
Manytrainingfilmsonentomologicsubjectshavebeenproduced

AmajorportionoftheTechnicalDevelopment
Divisionisdevotedtoinsecticideinvestigations These

include studiesofvarioescandidatechemicalspossessing
someactivityaslarvicidesorimagocidesagainstmosquitoes
housefliesandtheectoparasitesofdomesticrodents In

vestigationsareunderwayconcerningthedeteriorating
influenceofsurfacetreatmentsandenvironmentalchangeson
residualdeposits theeffectsofDDTlarvicidingonvarious
wildlifeformsincludingotherinsects fish planktonbirds

andmammals anddifferentmethodsofapplyinginsecticides
rapidlytolargeareas

Insummary thesearesomeofthe functionsand

activitiesoftheCommunicableDiseaceCenter withspecial

emphasisonthoseconcernedwithentomology Collectively

theyreoreentapurposefuleffortonthepartoftheFederal
governmenttotransmutescientificfactsaboutcertaincom
municablediseasesintofieldtestedcontrolandprevention
practicesandbydemonstrationandtrainingtofamiliarize
thepersonnelofStateandlocalhealthdepartmentswith
easy economicalmethodsofapplyingthem Inaddition the

CommunicableDiseaseCenterassists wheredirected inthe

suppressionofhe11thhazardsofinterstateandextracontin
entalscope Inreachingtheseobjectives theCommunicable

DiseaseCenterdesirestocooperatetothefullestpossible
extentnotonlywithotherFederalacenciesbutwithState
andlocalhealthorganizations privatephysiciansandlabora
tories universitiesandscientificassociations
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ListofScientificPublicationsPreparedbyMOWACDC
Personnel 1242 194

1941

BradleyGH1943 Densityof Anophelesquadrimaculatus
andthePrevalenceofMalaria
ProcNewJerseyMosq Ext Assoc 2022

BradleyGH 1943 DeterminationofDensitiescfPopula
tionsofAnophelesquadrimaculatusontheWing
ProcNewJerseyMosq Ext Assoc 2227

Bradley GH andHansonH G1943 EntomologicalServices
intheRegulationoftheLarvicideProgram
J NatMalariaSoc 222128

BradleyG H andTravisB V 1943 Time savingMethods
forHandlingMosouitoLightTrapCollections
JEconEnt 3615153

Eyles DE 1943 AccidentalTransportationofMosquitoes
byAutomobile
J Econ Ent 362354

Eyles DE andBishopLK 1943 AnExperimentonthe
RangeofDispersionof Anophelesquadrimaculatus
AmJHyg 3732392

Eyles D F 1943 MethodforCatchingMarking andRe

examiningLargeNumbersofAnophelesquadrimaculatus
Say
JNatMalariaSoc 228591

EylesDE1943 TheMeasurementofaPopulationof
AnophelesauadrimaculatusSay
JNatMalariaSoc 2T2783

Eyles D E andBishopLK 1943 TheMicroclimateof

DiurnalRestingPlacesofAnophelesguadrimaculatus
intheVicinityofReelfootLake
PubHealthRep 586217230

FelitonHL1943 WorldwideMosquitoControlLarvicides
andtheirApplication
MosqNews 3396104

PrattH D1943 IdentificationofFirstStageLarvaeof
PuertoRicanAnooeles
PubHealthRep 5817151717

RectorNH1943 AntimalariaDitchingbyDynamite
JNatMalariaSoc 221120

RectorNH1943 SelectinofAntiMosquitoMethodsto
fitSpecificMalariaControlPrograms
JNatMalariaSoc 33221226
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Stubbs THandDerryberryM1943 CommunityElucation
forMalariaControl

JNatMalariaSoc 225760

WilliamsL L Jr1943 DensityofAnophelesguadrimacu
latusasRelatedtorevalenceofMalaria
ProcNewJerseyMosqExt Assoc172C

Williams L LJr1943 MalariaControlinWarAreas
ProcNewJerseyMosqExt Assoc 4351

WilliamsL LJr 1943 Malaria PublicHealthand
EconomicAspects
Chem EngNevis 211148

1944

Barnes R C andFelltonHL1944 Anophelesauadri
maculatusinNortheasternUnitedStates
ProcNewJerseyMosqExt Assoc 314852

Bradley G H FritzRF andPerryLE 1944
AdditionalMosquitoRecordsfortheSoutheastern
States
JEcon Ent 371109

Bradley G H1944 EntomologicalPhasesofMalaria
ControlPrograms
JNatMalariaSoc 34249253

Bradley GH 1944 EntomologicalServicesontheProgram
forMalariaControl inWarAreasoftheU SPublic
HealthService

JNatMalariaSoc 37 477

Bradley GH 1944 MalariaControlinWarAreasinthe

UnitedStatesin1943bytheU S PublicHealth
Service I EntomologicalPhases
ProcNewJerseyMosaExt Assoc 129133

DorerR EBickley WE andNicholsonHP1944
AnannotatedListofMosauitoesofVirginia
MasqNews 44850

Ellis JM 1944 NotesontheCollectionandOviposition
ofAnopheleswalkers
JTenn Acad Sci1912930

Eyles D E 1944 ACriticalReviewoftheLiterature
RelatingtotheFlightandDispersionHabitsof
AnophelineMosquitoes
PubHealthBull287

Eyles D E 1944 AGuideandKeytothe AquaticPlantsof
theSoutheasternUnitedStates
PubHealthBull 286
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FelltonHL1944 TheBreedingoftheSaltMarshMosquito
inMidwesternStates
J EconEnt 372245247

FelltonHLandBarnesR C 1944 TheFlanofOperation
fortheNortheasternDivisionoftheMalariaControl
inWarAreasOfficeoftheU SPublicHealthService

ProcNewJerseyMosqExt Assoc 314547

FelltonHL 1944 SimoleFieldandLaboratoryTestsof
Larvicides

MosqNews 425054

Freeborn SB194 ProblemsCreatedbyReturningMalaria
Carriers

Pub HealthRep 59363

Freeborn SB 1944 TheMalariaControlProgramofthe
U SPublicHealthService

JEconEnt 374467469

Freeborn S B1944 TheMalariaControlProgramofthe
U SPublicHealthServiceAmongCiviliansin
ExtraMilitaryAreas
JNatMalariaSoc 311923

HollisMD1944 Engineerin AspectsofMosquitoControl
CivilEng1411467x70

HollisMD 1944 ModernMalariaControl

AmJPubHealth 345

Irons J VBobis SW Thurman D CJr andMcGregor
T19 ProbableRoleoftheCatFlea Ctenoceohalides
fells inTransmissionofMuurineTyphus
AmJTrotMel 2h6359362

Murray W C andKnutsonH 1944 AirplaneDustingwith
ParisGreenforControlofAnophelesguadrimaculatua
SayinWaterChestnutCoveredAreasofthePotomac
Riverduring1943
PubHealthRep 5915573

PrattHD 1944 StudiesontheComparativeAttractiveness
of25 50 and100WattBulbsforPuertoRican
Anopheles

Mosqmews 411718

PritchardAE andPrattHD1944 I AComparisonof

LightTrapandAnimalBaitTrapAnophelineMosquito
CollectinnsinPuertoRico IIListofMosquitoes
ofPuertoRico

PubHealthRep 597221223
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QuinbyGE SerflingRE andNeel JK1944 Dis

tributionandPrevalenceoftheMosquitoesof
Kentucky
J Econ Ent 374547550

Rector NH 1944 MalariaControlinWarAreasinthe

UnitedStatesin1943bytheU S PublicHealth
Service II EngineeringPhases
ProcNewJerseyMosq Ext Assoc133138

Rector NH 1944 TheUseofDitchLiningUnderground
DrainsandSanitaryFillsforMalariaandMosquito
Control

ProcCalifMosq ControlAssoc 96106

SchoofHF1944 AdultObservationsStationstoDetermine

EffectivenessoftheControlofAnophelesgadrimacu
latus
JEcon Ent381115

SchoofHF andAshtonDF 1944 NotesandNewDis

tributionRecordsontheMosquitoesofNorthCarolina
JElishaMitchell ScientificSoc 601110

Stubbs TH 1944 EducationalFactorsintheUltimate
ControlofMalaria

JNatMalariaSoc 34255259

UsingerRL1944 EntomologicalPhasesoftheRecent
DengueEpidemicinHonolulu
PubHealthRec 5913423430

Usinger RL1944 TheTriatominaeofNorthandCentral
AmericaandtheWestIndiesandTheirPublicHealth
Significance
PubHealthBull228

Wirth WW 1944 NotesontheOccurrenceofAnopheles
georLianusinLouisiana
JEcon Ent 373446

194

Arnold EAFergusonFF andUpholtWM1945 The

ExperimentalUseofDDTSpraysasMosquitoLarvicides
Supp186toPubHealthRep 6679

Barnes R C1945 AnopheleswalkerinDiurnalSheltersin
Massachusetts
JEcon Ent 381114

BickleyWE1945 TheAnalGillsofMosquitoLarvae
MosqNews5118



Bradley GH1945 ReviewofHandbookoftheMosquitoes
ofNorthAmerica 2ndEdition
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BoydW 31945 EducationalActivitiesasRelatedtothe

ReturningMalariaCarrierProblem
JNatMalariaSoc 42147150

BoydW S1945 TrainingandEducationalServicesonthe
MalariaControlinWarAreasProgram
ProcNewJerseyMosqExt Assoc 129134

Bradley GH1945 EntomologicalEvaluationsofControl
WorkontheMalariaControlinWarAreasProgram
During1944
ProcNewJerseyMosq Ext Assoc115119

Bradley GH1945 EntomologicalProblemsinMalaria
Control

JNatMalariaSoc 4118

BradleyGHandFritzRF1945 Observationson

SeasonalrecurrenceandAbundanceofAnopheles
auadrimaculatusSay
JNatMalariaSoc 43251262

BradleyGHHess AD CreightonJ T andAdairH
S1945 Report SubcommitteeonMedicalEntomology
Arn AssocEcon Ent 2325

Chandler A C1945 FactorsInfluencingtheUnevenDis
tributionofAedesaeytiinTexasCities
AmJTropMed 252145149

Davis DE1945 ControlofRatFleas Xenopsyllacheopis
byDDT
PubHealthRep 60485489

Davis DE 1945 TheHomeRanceofSomeBrazilianMannais
JofMammalogy 262119127

DodgeHH1945 NotesontheMorphologyofMosquito
Larvae
Ann Ent Soc ofAm 382163167

Eyles DE andBurgessRW 1945 Anopheleswalkeriin
SouthCarolina
JEcon Ent 381115

Eyles DE Sabrosky CW andRussellJ C 1945
LongRangeDispersalofAnophelesquadrimaculatus
PubHealthRep 604312751273

Fay FW Simmons SW andClappJM1945 Laboratory
InvestigationsontheToxicityofDDTResiduesto
AdultsofAnophelesguadrimaculatus
Supp186toPubHealthRep 2134
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FelltonHLBarnesR C andWilson C A1945
MalariaControlinaNonendemicArea
J NatMalariaSoc 43201208

FelltonHLBarnesRCWilson C A andBoyersM
1945 MalariaControlintheNortheasternStates
ProcNewJerseyMosqExt Assoc 32223230

Ferguson F FUpholtWM andArnold EH1945
TestswithDDTasanAnophelineLarvicide
MosaNews 5251

GiesRW1945 SomeEconomicAspectsofMosquitoand
MalariaControlinWartime
ProcNewJerseyMosqExt Assoc 32101103

Gilbertson WE 1945 SanitaryAspectsofthe19431944
EpidemicofDengueFeverinHonolulu
AmJPubHealth 53261270

GoodNE1945 AlistoftheMosquitoesoftheDistrict
ofColumbia
ProcEnt SocWashington 476168179

Harden PH1945 TheoccurrenceofOrthopodomyiaalba
BakeratNewOrleans Louisiana

Mosq News 54131

Henderson JM 1945 AntimalariaMeasuresforthePro

tectionofMilitaryPersonnelinPuertoRicoand
theirApplicabilitytoCivilianMalariaControl
PuertoRicoJPubHealthandTropMed 20419445

Henderson JM 1945 ADiscussionofCaribbeanMalaria
Control
J NatMalariaSoc 43189200

HendersonJM 1945 OperationalPlanningfortheMalaria
ControlinWarAreasDDTResidualHouseSpraying
Program
ProcNewJerseyMosqExt Assoc 7511

Joyce CR 1945 TheOccurrenceofPsorophoramexicana
Bellardi intheUnitedStates
MosqNews 586

LackeyJB andSteirleML1945 EffectsofDDTUpon
Some AquaticOrganisns OtherthanInsectLarvae
Supp 186toPubHealthRep 8089

MetcalfRLHess A D Smith GE JefferyFM
andLudwig GW1945 ObservationsontheUseof

DDTfortheControlofAnoLhelesquadrimaculatus
Pub HealthRep 6027 75371T
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Peterson A G andSmith WW1945 WccurrenceandDis

tributionoftheMosquitoesintheStateofMissis

sippi
JEcon Ent 38378

PrattHD 1945 MansoniaindubitansDyarandShannon
ANewMosquitoAdditiontotheUnitedStatesFauna
JKansasEnt Soc 18121129

Pratt HD Wirth WW andDenning DG 1945 The

EccurrenceofCulexopisthopusKompinPuertoRico
andFloridawithaDescriptionoftheLarva
Proc Ent SocWashington 47245251

PriceMM andLymanFE1945 SecondReportonthe

ControlcfAnophelesquadrimaculatusSayintheWater
ChestnutAreasofthePotomacRiver 1944
Pub HealthRep 6034985994

SchoofHF1945 EntomologyinMalariaControl
JEconEnt 385517521

SchoofHF Schell S C andAshton DF1945 Sur

vivalofAnophelineLarvaeandPupaeinMuck
JEconEnt 381113114

Simmons SW1945 DDTInvestigationsattheHenryR
CarterMemorialLaboratory
Supp186toPubHealthRep12

Simmons SW andStaff1945 TechniquesandApparatus
UsedinExperimentalStudiesonDDTasanInsecticide
forMosquitoes
Supp 186toPubHealthRep 320

Simmons S W1945 TestsoftheEffectivenessofDDTin

AnophelineControl
PubHealthRep 6032917927

SmithR L 1945 SignificanceofPalpableSpleensin
MalariousAreasofLowEndemity
JNatMalariaSoc43155164

Spicer S S1945 TheSpleenSurveyasAppliedtothe
MeasureofMalariaintheintheUnitedStates
AReviewoftheLiterature

JNatMalariaSoc43165182

Stierli H Simmons SW andTarzwell CM1945
OperationalProceduresandEquipmentUsedinthe
Practical ApplicationofDDTasaResidualHouse
Spray
Supp186toPubHealthRep4965
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Stubbs TH1945 EducationalOpportunitiesinPrevention
ofMalaria

JHealthandPhysEduc4 16172

TarzwellCMandStierliH1945 TheEvaluationofDDT

ResidualSpraysfortheControlofAnophelineMosquitoes
inDwellings
Supp 186toPubHealthRep3548

Thurman D COgdenLJandEylesD E 1945 AUnited

StatesRecordforCulexinterrogatorDyarandKnab
JEconEnt 381 115

UpholtWMGainesTB Simmons SW andArnold E

H1945 TheExperilentalUseofDDTintheControl
oftheYellowFeverMosquito Aeriesaeyeti 1
SupplabtoPubHealthRep 909

UpholtWM1945 ObservationsonWartimeBiometrics

BiometricsBull144752

Welch EV 1945 TheFindingofAnophelesalbimanusWied
atWestPalmBeach Florida

MosqNews 5145

Wilson C A1945 LotusBorerEcologicallyAntagonistic
Toward1osquitoes

MosqNews 5250

Wirth WW 1945 TheOccurrenceofCulexMelanoconicn
elevatorDyarandKnabinFlorida withKeystothe
MelanocnninnsoftheUnitedStates Diptera Qulicidae
ProcEut SocWoshinRton 477199

ZukelJW 19n5 MarkingAnophelesMosquitoeswith
FluorescentCornoounds

Science 102157

1946

ArnoldEH Simmons SW andFawcett D G1946
PrecipitinTechniqueforDeterminingMosquitoBlood
Meals

PubHealthRep 611249

Barnes RC1946 TheOccurrenceofAnophelesguadrimacu
latus Anoohelesoccidentalis andAnopheleswalkeri

inVermont

MosqNews 613233

Bradley GH andFritzRF 1946 EntomologicalEvalua
tionofDDTResidualSprayingforMalariaControl1945
JNatMalariaSoc 52141145
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BradleyGH1946 TheUseofDDTontheMalariaControl

inWarAreasProgram
Proc CaliforniaMosquitoControlAssoc

BrookeMM andProskeH O 1946 PrecipitinTestfor
DeterminingNaturalInsectPredatorsofImmature
Mosquitoes
JNatMalariaSoc 514556

DodgeHR 1946 IdentificationofCulexMalesUnderLow

Magnification
Am Ent Soc Em 391140142

Good HE1946 MosquitoSurveysandInspectionsinthe
DistrictofColumbiaArea

MosqNews 627677

Hatchett SP1946 ChlorineasaPossibleCvicidefor

AedesaegyotiEggs
rubHelthRep 6119683685

Hollis MD1946 PostwarMalariaControlinContinental
UnitedStates
J NatMalariaSoc 629598

PorterJE1946 TheLarvaofUranotaeniasyntheta
AmMedNat 35535537

PrattHD 1946 TheLarvaofPeorophora Janthinosoma
coffiniDyarandKnabDiptera Culicidas anda

KeytothePsororhoraLarvaeoftheUnitedStates
andtheGreaterAntilles
ProcEnt SocWashington 48209214

Rees DMandHarmstonF C 1946 bservationsonthe

HabitsofAnophelesfreeborniinNorthernUtahand
SouthernIdaho Diptera Culicidae
MosqNews 627375

Sabrosky C W1946 CorrectionontheNomenclatureof

HumanPlasmodium

Science10777044C1402

Sabrosky CWReider R F andMcDaniel GE 1946
HighRateofNaturalPlasmodiumInfectionin

Anophelescrucians

Science 104T29b

Shlaifer A andHarr9ingDE 1946 TheMosauitoes
ofTennessee

JTenn Acad Sci 213241256

Simmons SW1946 InvestigationsattheHenryR Carter

MemorialLaboratoryoftheU S PublicHealthService
JEcon Ent 3911517



Simmons SW1946 ProgressintheDevelopmentofMalaria
ControlTechniques

JNatMalariaSoc 52157163

Thompson G A 1946 EffectofDDTResidualDepositson
Scorpions
JEcon Ent 394537

Wiley J S1946 RecentDevelopmentsinMurineTyphus
FeverControl

JAPH 369974983

Wilson CABarnes R C andFellton HL1946 A

ListoftheMosquitoesofPennsylvaniawithNoteson
TheirDistributionand Abundance

MosqNews 627

Andrews JM andLink VB inpressTheMurineTyphus
FeverProblem

InPressorInManuscript
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Bacon VW TyphusFeverControlinSanAntonio

BarhamEHMulrennan JA andCbermuller AJ The

BiologyandDistributionofMegarhinusRobineau

BakerW C andSchwartzL G inpress Preliminary
StudiesontheControlofBlowflieswithDDT

Baker W C ScudderHI andGuyEL inpress The

ControlofHousefliesbyDDTSprays

BarnesR CFelltonHT andWilson C A AnAnnotat

edListofthe InsquitoesofNewYork

BickleyW E EntomologicalWorkoftheVirginiaMalaria
ControlinWarAreasProgram

Boyd W S Stubbs THandWeinstein P0 TheTropi
calDiseaeEducationProgramoftheU SPublic

HealthService

BonnetD D TheHybridizationofAedesaLLyptiandAedes
albooictus

BradleyGHandGoodwinM H AnophelesTechniques

Bradley GH andFritzRF EntomologicalEvaluations
ofResultsofResidualDDTSprayingDuring1946

BradleyGH MosquitoControlOperationsoftheCfficeof
MalariaControlinWarAreas
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Bradley GH Resultsofthe1945MalariaControlinWar
AreasDDTResidualHouseSprayingProgram

Bradley GHandKnutsonH TrainingofEntomologists
forProfessionalPublicHealthWork

BradleyGHandWileyJ S TheControlofMurineTyphus
intheUnitedStates

ClappJ M FayR W andSimmons S W TheComparative
ResidualToxicitytoAnopelesguadrimaculatusofDDT
whenAppliedonDifferentSurfaces

Davis DE NotesonCommensalRatsinLavacaCo Texas

MrGeib Thankyou Dr Andrews IwillnowaskMr Ewing
oftheMercedDistricttopresidefortheremainderofthe
morning

Mr Ewing MrGeibwasrunningupanddownthehallsfran
ticallylookingforsomeoneto takeoverandgivehimachance

tositdownforawhile Hebumpedintomeandthisiswhat

happened

ournextparerwill beoneinwhichweareall

veryrnlchinterested asitconcernsmoney MrDahlwill

telluswhogetswhatandhowundertheState subvention

program

STATESUBVENTIONINCALIFORNIAMOSQUITOCONTROL 1946
ARVEHDAHL ChiefMosquitoControlSection

DivisionofEnvironmentalSanitation

StateDept ofPublicHealth

Thispaperwillbearesumeofallactivities
involvingtheallocationandsupervisionofsubvention
moneysmadeavailablebyAssemblyBillNo 28 1946Special
legislative session throughthecurrentbienniumbythe
DepartmentofPublicHealth

Asprovidedbythe sectionofAssemblyBill
No 28dealingwithsubventions the EtateBoardofPublic

Healthwasauthorizedtoenterintocooperativeagreements
withanylocaldistrictorotherpublicagencyengagedin
theworkofcontrollingmosquitoesinsuchareasandunder
suchterms conditionsandspecificationsastheStateBoard
ofPublicHealthmayprescribe Suchagreementsmayprovide
forfinancialassistncennbehalfoftheStateandforthe

doingofalloranyportionofthenecessaryworkbyeither
ofthe contractingparties exceptthatinnoeventshall

theDepartmentagreethattheStatescooperationshallex
ceed50ofthetotalcostofanyacceptableplan

Noticeswere senttoAllLocalHealthOfficers
andMosquitoControl Agencies announcingthemethodtofollow



inapplyingforsubventionassistanceasprovidedforin
AssemblyBillNo 28 Thismethodwasdevelopedpriortothe
organizationoftheMosquitoControlSectioninameetingof
theAdvisoryCommitteewiththeDivisionofEnvironmental
Sanitation Itrequiredthatallapplicantsmakeastudyof
thehistoryofmalaria encephalitis andequineencephalo
myelitisintheirdistrictssince19 andplottheoccurrence
ofthesecasesonamap makeamapofthe areatheyproposed
tocoverundertheexpandedprogramandprepareabudgetfor
theexpandedprogramestimatingwhatpercentageofeachitem
wastobeusedonthevectorcontrolprogram

TheMosquitoControlSectionwasestablishedas
aunitwithintheDivisionofEnvironmentalSanitationon
April22 1946 Theprincipalfunctionsoftheunitbeing
todirectfortheDepartmentofPublicHealththeprovisions
providedforinAssembly3111No 28relatingtomosquito
control Forthepurposesofadministeringthisactivitya
professionallytrainedstaffofmosquitocontrolspecialists
wasprovidedfor
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TheMosquitoControlSectionrepresentedthe
DepartmentofPublicHealthincontactingthemosquito
abatementdistrictstoassisttheminpreparationofrequests
forsubventionassistance Thisinvolvedvisitstoeach

mosquitoabatementdistricttoexplainwhatwasdesiredand
givetechnicalguidanceinthepreparationofbudgetsfor
expansionofprogramsinlinewithapprovedmethodsfor
controllingAnophelesfreebornandCulextarsalis the

speciesknownastheprincipalvectorsofmalariaandencepha
litis respectively

Twentyfourmosquitoabatementdistrictsin
dicatedtheirinterestinobtainingsubventionassistance
fficialandpreliminaryestimateswerereceivedfrom
twentyoneofthemosquitoabatementdistrictsforameeting
onApril24betweentheDepartmentofPublicHealthandits
AdvisoryCommitteeonmosquitocontrol Atthismeetingthe
AdvisoryCommitteerecommendedtheamountofsubvention
moneytobemadeavailabletoeachmosquitoabatementdistrict
Theyanalyzedtherequestsfromthemosquitoabatementdis
trictsonthebasisofthereportaccompanyingtherequest
forsubvention officialreportsofmalaria encephalitis
andequineencephalomyelitis generalknowledgeofthe
principalvectorsofthediseasenamely Anophelesfreeborni
andCulextarsalisandconsiderationoftheentireState

problem

Alistofall subventioncontractstodateis

givenbelow Thetotalbudget amountofStatesubvention

area taxrateandtheeffectivedatesthecooperative
programbeganineachdistrictareshown
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1946LE
SUBVENTIONCONTRACTS

SwF Area Budget Tax State Total Date

MOSQUITO Sq 1946 Rate Sub Budget Contract

ABATEMENT Miles 1947 1946 vention 194647 Effective

DISTRICT 1947

1946
Alameda 445 85460 0019 8790 9425o May1

Delano 350 14160 014 10000 24160 June1

Delta 227 17525 015 15000 32525 June1

200milesannexedOctober1946budgetnotincluded

DrMorris 770 99197 006 40000 139917 May1

Eastside Pest 306 43000 010 30000 73000 May1
108milesannexedOctober1946budgetnotincluded

Durham 50 4090 015 39 7990 July1

Fresno 100 66387 0C6 20000 86387 June1

Hanford 12 9353 015 7000 16353 June1

ercedCounty 1995 97500 015 40000 137500 July1

NorthSanJoaquin 200 55250 010 13750 69000 May1

PineGrove 175 49365016 47135 9650 June1

SolanoCounty 911 31520 9000 40520 July1

SutterYuba 400 43670 015 35000 78670 May1

Tulare 160 20262 012 12000 32262 June1

Turlock 275 34735 015 25000 59735 June1

Consolidated 320 50018 015 30000 80018 Aug1

ShastaBasin 100 21400 030 15400 36400 June1

Redding
Anderson
Cottonwood
ClearCreek

LosiVIolinos

MontereyCo
HealthDept

200 6000 5o6o 1106o July1

30 4490 4000 8490 June1

SliwnramentoYolo 1992Budgetnotset
TITALS 9023 7 32861350

12monthscontracts additional03000000tobeused
toextendallcontractsthruJune301947
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TheadoptionofstandardStatefinancialpro
Sow cedureswasrequiredtohandlethe subventioncontracts

Underthisarrangement themosquitoabatementdistrictis
regardedasacontractordoingmosquitocontrolworkforthe
StateofCalifornia Ourcontractwiththedistrictshas

usuallybeenthroughthesuperintendentswhohavebeen
designatedbytheirBoardsofTrusteestohandlethecontract
forthem Finalapprovalinallcaseswascontingentupon
acceptanceofthecontractsbythedistricts theState

DepartmentofPublicHealth andbytheStateDepartmentof
Finance

Inkeepingwiththelawwhichprovidedthat
allactivitieswere tobeinaccordancewithstandardsset

bythe StateBoardofPublicHealthExhibitIcontaining
allworkingconditionswasmadeapartofeachcontract
Thisexhibitcoveringoperational entomological andfinan

cialphaseswasasfollows

EASTSIDEPJiOSQUITC ABATEMENTDISTRICT

Exhibit1

1 Thiscontractisformulatedandenteredintopursuantto

Chapter72 Statutesof1946 FirstExtraordinarySession
oftheStateofCalifornia andisacooperativeagree
mentbetweentheContractorandtheStateforthecontrol

ofmosquitoes andvectorbornediseases including
malaria encephalitisandequineencephalomyelitis

2 TheContractoragreestoconductaprogramofmosquito
andvectorcontrolusingthebestknownmethodsand
procedures theprogram methodsandprocedurestobe
approvedbytheState

3 TheareatobeincludedintheContractorsactivitiesis

composedoftheEastSideMosquitoAbatementDistrictin
StanislausCounty andinanditiontheretoafivemile

zoneextendingonallsidesoftheDistrict excepting
theterritorysouthoftheTuolumneRivernowcontrolled
bytheTurlockMosquito AbatementDistrict

4 TheContractoragreesthat

aAsystemofentomologicalrecordswillbeestablish
edbytheContractorforrecordingdensitiesof
mosquitolarvaeandadultsbyspeciesascollected
atspecificlocationsatregularintervals

bContractorwillmaintaincompleteoperational
recordsandsubmitoperationalreportstothe
Stateatleasteverythreemonths

0ContractorwillallowtheStateatallreasonable
timestocheckandinvestigatethespeciesidentifi

I
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cationandsamplecollectingmethodsbeingused to

makedetailedinvestigationsandevaluationsofthe
controloperationsandtoauditallfinancial
records

dContractoragreestosubmitcertifiedfinancialex
penditurereportstotheStateatintervalsof
threemonthsduringthelifeofthecontract such

statementsto showexpendituresfromeachitemof
thebudget

5 Thecontrolprogramseeitem2above shallbebasedon

andinaccordancewithatotalbudgetintheamountof
seventythreethousanddollars 73000acopyofthe
budgetbeingattachedandmadeaparthereofandmarked
Exhibit2

6 Thetotalfinancialassistancefromthe State shallnot

exceedthirtythousanddollars 30000 TheStates
ratioofassistance isthe ercentagewhichthemaximum
amountofStateassistance 30000 bearstothetotal

ofthebudget 73000or411percent Paymentsof
theStateassistancewill bemadeasfollows

aUponfinalapprovalofthiscontract paymentof
nottoexceedthirtyfivepercent 350 ofthe
maximumavailableassistanceoftheStatetothe

projectmaybeadvancedtotheContractor

bAttheendofthreemonthsuponthebasisofa
certifiedstatementoftheactualexpenditures

withinthebudgetduringthefirst threemonths
paymentwillbemadetotheContractorofthe

ttele ratioofassistance 41ofthe
actualexpendituresduringthefirstthree
months extentthat thispaymentwhenaddedto
theinitialadvance shallnotexceedsixtyper
cent 60 oftheStatestotalassistance

cAt theendofsixmonthsuponthebasisofa
certifiedstatementoftheactualexpenditures

withinthebudgetduringthesecondthreemonths
paymentwillbemadetothelocaldistrictof
theStatesratioofassistance 41 ofthe

actualexpendituresduringthe secondthree

months exceptthatthispaymentwhenaddedto
allpreviousadvancesandpaymentsshallnot
exceedeightyfivepercent85 oftheStates
totalassistance

dAdditionalpaymentmaybemadeattheendof
thirdthreemontr perioduponthe samebasis
providedthatthispaymentwhenaddedtoall
previousadvancesandpaymentsshallnotexceed
eightyfivepercent 85 ofthe Statestotal
assistance
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eThefinalpaymentwillbemadeonlyattheendof
thetermofthecontractonthebasisofacertified
statementofactualexpenditures providedthatthe
totaladvancesandpaymentstotheContractorshall
notbemore thanthelesserofthefollowingtwo
amounts

1 Statesratioofassistance whichis
411percentofthetotalactual expen

dituresoftheprogramunderthebudget

2TotalfinancialassistanceoftheState
30000

7 Allpaymentsshallbemadeonthebasisofinvoicessub
mittedintriplicatebytheContractor

8 Thiscontractisfortheperiodoftwelve 12months
beginningMay1 1946 andendingApril30 1947

Veryfewofthedistrictswithwhomsubvention
contractswerelethadestablishedprogramswhichused
operationaldailyreportsthatcouldbesummarizedtogivea
completerecordoftheactivitiesinthedistrict Further
more noneofthedistrictshadincorporatedcompleteentomo
logicalinspectionactivitiesintotheircontrolprogram
While speciesofmosquitoeswere foundand occasionally
recordedasamatterofinterest the scienceofentomology
asanaidtotheircontrolprogramwascompletelyignored
Wefounditnecessary inordertogetoperationsunderway
toprepareadailyreportformand tosupplythemtothe
districtsforthecontrolcrewswhichcouldbeusedto
summarizetheiractivitiesforthemonthlyoperationalreport
form SubmissionoftheMonthlySummaryreportwasrequired
asoneoftheworkingconditionsofthecontractagreement

TheMonthlyProgressReportisdesignatedto
summarizeallactivitiesintounitsofmaterialandmanhours
requiredtocoverareasorcompleteitemsofwork These
figurescan ofcourse beconvertedtoactualcostfigures
usingcurrentunitcostfigures Thesefiguresarealso
essentialtotheindividualBoardsofTrusteessothatthey
maybecompletelyinformedondistrictoperations Letme

mentiontheitemsincludedinthisProgressReport

SeecopyofMonthlyProgressReport includedattheendof
thispaper

Entomologicalservicesinbutaveryfew
districtswereverylimitedand generally notincorporated
intotheoverallcontrolprogram Weencouragedtheemploy
mentofentomological servicesinalldistricts Thisservice
hasyieldedsomeresultsthisyear butwecannotstatethat
theirtrueworthcanbemeasuredbyactivitiesthis year I
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amsurethatinthefuturetheirtrueworthwillbecome
apparentthroughfinancialsavingstothedistrictsandmore
efficientcontrol Werequestedthisyearonlytheestab
lishmentofadultcollectionstationsandthatweekly
collectionsbemadeinthesestations Asag zide
wesaidthataminimumoffive stationsperdistrictbe
established oronestationperfiftysquaremilesfor
districtscontainingmorethan250squaremilesof area

Financialreports ofcoursehavebeensub
mittedasrequiredbytheDepartmentofFinance Icanassure
youthatthisisoneofthereportsthathasbeencompleted
satisfactorily Filthylucre therootofallevilsisa
truemaster Inallcaseswehaveexpeditedthehandlingof
financialreportsandinvoices

Considerabledelaywasexperiencedinreceiving
monthlysummaryreportsfrommanyofthedistricts Wefound

itnecessarytoassureourselvesofreceivingthemonthly
operationalreportsbyrequiringthattheseretortsbesub
mittelbeforeinvoicescoveringreimbursementofworkduring
thesameperiodcouldbeprocessedforpayment

Wehaveaskedoroperationalandentomological
reportsforseveralbasicreaeons First wehave tobeable

toaccounttotheLegislatureandtheStatewhere themoney
hasgone andwhatwereceivedinreturnforit Adult
collectionstationsarethe surestwaytomakesurethatno
seriousunknowntroublehitsadistrictandareayearround
guideoftheeffectivenessofcontrolwork Inaddition
theygiveaconstantrecordofthepresenceofthemosquito
vectorsofdiseasewewereandareprmarilyinterestedin
Secondly ourrecordsandknowledgeoftheworkbeingcarried
onthroughouttheStatewasetremelylimited aswasthe

knowledgeoftheindividualdistrictsoftheworkthey them

selves weredoing Itisimpossibletoevaluateanddetermine
thecostofdifferentmethodsofoperationwithoutcomplete
summaryreportsonallactivities Ihavepointedoutmany
timesthatnowisthetimetoadoptsoundprogramsandanalyze
allactivitiesusingbasicandfundamentalengineeringand
entomologicalprincipleswhichhavebeendescribedinHerms
andGraysexcellenttreatise MosquitoControl Aswe

developourprogramswemustbecomemorestringentonthe
qualityofreportssubmittedtous

TheMosquitoControlSectionestablisheda
districtconsultationservicewhichbroughttothedistricts
aprofessionalrepresentativetoinventorytheactivities
beingcarriedonandassistandadvisethedistrictsontheir
controlproblems Wehavetriedtohaveourrepresentatives
visitthedistrictsatleasteverymonthandhaveencouraged
theirdisseminatinginformationontheFoodactivitiesbeing
carriedoutinalldistricts
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urconsultationservicehasalsobeenextended
throughouttheStatetoanylocalitywhichdoesnothave an

organizedmosquitocontrolagencyandrequestedassistanceon
theirmosquitocontrolproblems Gurresponsibilitytobepre
paredforanyemergencywasaccentedwithoutreservation

StandardizeddistrictRecords

Afterhavingcompletedsixmonths operationof

manyofthesubventioncontracts wemetrecentlywithseveral
districtsuperintendentstoreconsidertheestablishedreport
ingsystem bothentomologicalandoperational withthehope
thatwecouldstandardizetherecordsinalldistricts
Generally wefoundthatwewerenotabletodiscussoneset
offorms eitheroperationaldailyreportformsorentomological
surveyreportforms orincorporateentomologicalactivities
intodistrictoperationswithoutconsideringalltheforms
thatadistricthastouse Basically itwasagreedthatthe
fundamentalneedofeachdistrictwasanadequatemaplocating
theirproblems andthatthemapshouldbedevelopedona
sectionbasisandcontainaropertyboundaries Sectionnaps

shouldshowsourcesofmosquitoes includingseptictanks
dairydrainslowspotsinpastures irrigationseepage
canals etc Thesecondstepindevelopingpermanentrecords
onagivenplotofground wasstatedtobeoperationalrecords

showingwhatwasfoundbreedingandwhatcontrolwasrequired
onthatplotofground whetheritbeanentiresectionoran
individualmosquitobreedingsource Finally itwasagreed
thatalldistrictswhocouldadequatelyhandleentomological
surveywork shoulddevelopasystemofdeterminingwhatspecies
comefromeachparcelofland Thisspecialphasewillbea
tremendoussteptowardscompletingtheecologyofthemosquito
speciesinthatdistrict onlythroughsuchaprocedurecon
speciessanitationbsaccuratelycarriedoutorattempted

Itwasagreedthatasabasicplanalldistricts
shouldadoptgoodwooingprocedurethisyearandastandard
dailyreportformwiththosedistrictscapableofdoingso to

proceedwithStepTwomentionedabove Wehavepreparednew
dailyreportformerinconferencewithacommitteeappointed
fromthedistrict superintendentsandhavemodifiedour
monthlysummaryoperational reportformstoconformwiththe
newdailyreportorms These formsandtheadultmosquito
collectionrecordformswillbeaportionofthispaper The

majorcorrectionshavebeentodeletefiguresonsurveillance
activitiesandnlnptdifferentunitsofmeasureforrecording
workaccomplished

SThroughJune1216

AsIpreviouslynoted thesubventioncontracts
todatetotal3261350ofthetotalintendedallocationof
400000 InordertoextendthecontractsthroughJune3C
1947 anadditional30683 willberequired Thereis
therefore some L0000stillavailabletosupportthe new



districtsorolddistrictswhoannexmoreareabeforeFebru
ary11947 Thefollowingpolicieshavebeenadoptedre
gardingfuturesubventioncontractsandextensionstodistricts
nowreceivingsubventionthatannexnewareasbeforethatdate
BeyondFebruaryfirstnomoreallocationswillbemade that

asofthatdateallmoneysnotcontractedforwillbedispersed
asnearlyaspossible todistrictssubmittingrequestsfor
increasestotheir districtsbecauseofincreasedareasdue
toannexation
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SuccessofSubventionProgramtoDate

Ithinkitimportanttomentionagainthe
accomolishmentsofourprogramtodatewhichDoctorHalverson
mentionJtoyouyesterday

1 Employmentofprofessionallytrainedexperiencedmen

2 Developmentofsoundermosquitocontrolprograms
basedonentomology inspectionwork anduseof

intenselarvacidaloperations includingDDT
larvicides andresidualspraystosupplement
permanenttypecontrol

3 Developmentofdistrictadministrationandencourage
mentofmonthlysuperintendentsmeetingshellfor
thedistricts mutualbenefit

4 Newlightandrelativelyinexpensivemobileequip
menttoreplacetheslowerandheavierpowerspray
ersformerlyusedbesidesacceptanceoftheair
planeasatooltosolvemanyofCalifornias
problems

5 And finally agreatexpansionhasoccurredinthe
areaincludedinmosquitoabatementdistricts
Thislastmentionedsuccesswillbediscussedin
detailindevelopingtheprogramforthecoming
biennium

WinterProgramTocoverperiodthroughFebruary 1947

aThesubventioncontractswillrequireroutine
visitsforthepurposeoftrainingthedistricts
inadrninistrativeprocedure planningfornext
seasonsactivities andreviewingandanalrzi
theirrecordsoftheoastseasonsactivities

bAtrainingprogramwhichwilltake ourpersonnel
tothemosquitoabatementdistrictsforthepur
poseoftrainingtheirpersonnel inthe techni

quesofmosquitocontrolandbasicfieldentomo
logyduringJanuaryandFebruary ThisproTram
willinvolveentomologicaltraining identifica
tionofmosquitospecies inspectionand
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collectiontechniques andinstructiononcontrol

useofresidualsprays effectsofemulsifiers
useofDDTlarvicides areamans etc and

filmsandfilmstripsonloanfromtheUS
PublicHealthServicewillbeusedonthispro

gram Inpreparingourpersonnelforamore
effectiveprogram aninservicetrainingpro
gramwillbegiventhemalso

Thisschoolisnowreadytotaketothemosauuito
abatementdistricts Announcementsweresenttoalldistricts

intheStateearlyinDecember andsomeofyoumayalready
havereceivedit

Itisintendedthatthisprogramwillgivetotheindividual
fieldworkeressentialbackgroundtoacquainthimwiththe
reasonsforhisworkinathoroughandefficientmannerbe
sidesacquaintinghimwithbasicprinciplesofroodmosquito
control Trainingsessionswillcombineadjacentdistricts
andlastthreedaysineacharea Itisanticipatedthat

theschoolcanbepresentedtoalldistrictsnorthofthe
TehachapibythemiddleofFebruary Arrangementstopresent
theschooltoareasinSouthernCaliforniawillbemadeata
laterdate

c IntheYoloCountyStudyareaplanswillbecom
pletedfornextyearsactivitiesandstudieson
winterhibernationofmosquitoeswillbe

continued

Changesinouroverallprogramduringthecoming
yearwillbecoveredinmylatterraperentitledProposed
StateBudgetaryNeedsandControlProgramfortheComing
Biennium Thiscompletesmysummaryofthe subventionpro
graminCaliforniafor1946

California U S PublicHealthService
CommunicableDiseflseCenterActivitiesin
California

Iwillnowtake theopportunitytocommendand
reviewtheactivitiesoftheU S PublicHealthService
CommunicableDiseaseCenter inCalifornia throughoutthe
warandnowinassistingusinournewprogram Duringthe
warthestaffofthisunitreachedatotalofthirtyfivein
Augustof1942withcontrolandsurveyprogramsbeing
carriedonaroundthirtysevenArmy Naval andVeterans
installationsthroughoutCalifornia

Inearly1946activitieswerereducedtoa
JapB encephalitisprotectionprogramaroundtheArmy
International Airportsofentry Hamilton Fairfield and
Matherandamalariacontrol projectaroundCastleFieldin
Merced
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Itisnowcontemplatedthatinlightofthe

presentStatesponsoredmosquitocontrolprogramthattheir
activitiesintheStateofCaliforniawillmoreprofitablybe
utilizedalonglinesofoperationalresearch ratherthan

alongpresentactualcontrnllines Accordingly thecontrol

encephalitisactivitiesaroundtheInternationalMilitary
AirportofentrancewereterminatedonOctober311946
PlanesnowenterthecountryatFairfieldSuisun whichis

withintheSolanoCountyMosquitoAbatementDistrictwhich
isundersubventioncontract Theotharprojectaround
CastleFieldArmyAirBasecalledformalariacontrolwork
throughoutthefiscalyear1947 Inasmuchassubventions

aregiventotheMercedCountyMosquitoAbatementDistrict
itwasfeltthatnecessaryergencvcontrolactivitiescould
becompletedbytheMosquitoAbatementDistrict Accordingly
thiscontrolprojectwasterminatedonNovember151946

Anewprojectproposalisplannedforcarrying
onCDCactivitiesinCaliforniatoinvestigatespecialprob
lems Inthemeantimethefollowingactivitieswillbe
carriedonbytheCaliforniaCDCprogram

a AtMercedtwofieldentomological in

spectorswillcontinueregularinspec
tionsthroughouttheendofthecalen
daryear

b AnEntomologistwillassistthe
MosquitoControlSectiononatraining
programpresentedtopersnnnelof
mosquitoabatementdistrictstotake
placeinthe severaldistricts

cTheworkofCDCinCaliforniatodate
willbereviewedandevaluatedwith

theobjectofsummarizingtheresults
oftheprogram compilingandediting
suchobservationsasdeservepublica
tion anddeterminingwhatlinesof
investigationwillbemostprofitable
forthepresent Stateprogram

EssentialassistancewasalsogiveninAugust
ofthisyearthroughtheorovisionofentomologicalassistance
incollecting identifyingandshippingmosquitoestothe
StateVirusLaboratoryforpossiblerecoveryofencephalitis
virus

MrEwinE ThankyouMrDahl Nextwewillhaveafurther

paperontheStateexperimentalprogrampresentedbyDick
Peters
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Ifthe 60000000appropriated anamountnot

toexceed 20000000wasallottedtotheStateDepartmentof
PublicHealthformakingthenecessarystudiesanddemonstra
tionsandadministeringthisact Deductingapproximately
5000000estimatedtoberequiredforadministeringthesub
ventionprogramandforconsultationservicetolocalmosquito
controlagencies 1500000 remainedtocoverthedemonstra

tionstudiesoveraperiodofaboutfifteenmonthsremaining
inthebiennium Thisamountwasthenfurtherdividedbetween
theStateDivisionofLaboratories viruslaboratory the

StateDivisionofPreventiveMedicineBureauof Acute

CommunicableDiseases SectionofEpidemiology TheState

DivisionofEnvironmentalSanitationMosquitoControlSection
andTheGWHooperFoundation

Originallyitwasplannedto studyaheavily
inhabitedtractoflandofaTeeroximately500squaremiles
seekingtobecomecompletelyomiliarwithallcontributing
factorsintheetiologyofmalariaandencephalitis Because

ofthemodeoftransmissionofmalariainCaliforniabeing
generallyagreeduponandaccepted primaryemphasisin
studieswastobedirectedtowardencephalitis esnecially

itsrecentlyprovedvector Culextarsalis itsotherpossible

vectors itscontrolpossibilitiesundertakenthroughmosquito
controlandthe significantrelationshipsofintermediary
animals Inthis500milearea effectiveeradication of

Culextarsaliswastobeundertakenwhilestudyingitshabits
lifecycle flightrangeetc Theincidenceofencephalitis
inmanbirds andmosquitoeswastobecheckedinthisarea

andcomparedwithotherendemicencephalitic controlareas
throughoutthecourseofthe study Anincidentalobjective
wastogathervaluableinformationconcerningthecontrolof
pestmosquitoesaswell sincetheircontrolwasinevitable

becauseofthewiderangeofchoiceofbreedingplacechar
acteristicofCulextarsalis
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ACTIVITIESINTHESTATEEXPERIMENTALAREA
RICHARDFPETERS

MosquitoControlSpecialist
StateDepartmentofPublicHealth

WhenintheearlySpringof1946 AssemblyBill
28 whichprovidedStateassistancetolocalmosquitocontrol
agencies wasenactedasanurgencymeasure onlyafragmentary
understandinghadbeenarrivedatinregardtotheapproachor
approachestoexperimentalstudiesofmosquitobornedisease
inCalifornia

Guidanceintheexperimental studieshascome

fromtheStateAdvisoryCommitteeanditwasthisgroupthat
settleduponaportionofYoloCountyaspossessingthe
maximumofmeritforaccomplishingtheprogramsobjectives
Severalareasofthestateweresubjectedtocarefulconsidera
tionandthefollowingpointswereusedasabasisforselect
ingthestudyarea
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1Historyofmosquitobornedisease

2Presenceofawidevarietyofmosquitospecies

3Geographicalconsiderationsoflocationandnatural
boundaries

4 Significantmosquitocontrolproblem

5Absenceofpreviousorganizedmosquitocontrol

6Presenceofdiversifiedagriculturalpractices

7 Interestoflocalauthorities especiallyagricul
turalandhealthdepartments

8Proximitytoinstitutionsofhigherlearningand
availibilityoftheirfacilities

9Locationwithinamosquitoabatementdistrictto
allowforthepowersofsurveyandcontrolpossessed
byadistrict

Sincethefundsavailablethroughprovisions
ofthisactwerethebasisforemployingthestaffrequired
toconducttheexperimentalstudies thefirstessentialupon

establishingtheMosquitoControl Sectionwastoroundout

thepersonnel Atthattime AprilMayJune1946 the

professionalcandidatesforsuchpositionswere andstill
remainsomewhatso fewandfarbetween Everyoneeligible
forG I postgraduatetrainingseemedtobe cashingin
ByJuneasuitableadministratorfortheexperimentalarea
hadbeenselected butheremainedwiththestudyonlyuntil
themiddleofSeptemberbecauseofthehousingshortagesand
theinsecurityofalegislativesessiontothenext ao

priation forcontinuationofthestudy Hewasunabletobe

replaceduntilNovember Theremainderofthe staffwewere

fortunateinobtaining sincetheyincludedagraduate
entomologistandfivementrainedinrodentsurveywhoadapted
readilytotheirnewduties ASanitaryInspectorandseveral
laborershavebeenavailableoffandontosupplementthe
staff

Theequipmentshortagewastheotherchief
factorlimitingtheextensionofactivities Gradually a

bizzarelotofvehicleshavebeenscrapedtogethertoafford
mobilityiflittlemore

Beforelongitwasplainlyapparentthatthe
objectivesoftheexperimentalareahadtobedrastically
revised Thepersonnelallowedcouldbynomeanssurveyan
areaof500squaremiles letalonecontrolit Hence the

emphasiswasalteredforany otherthanspecificcontrol

demonstrations tostudyofmosquitoecologybybothbreeding
placeandadultmosquitosurveysandobservations The500
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Squaremilesbyforceofhumannecessityslimmeditselftoa
totalof120squaremiles Revisedplanningintheareafor
thepresentandfuturecallsforconcentratinguponanarea
ofapproximately16squaremiles

Ashasbeenmentioned theapproachinthe
studieshadtobe shiftedfromemphasisuponevaluationof
theeffectsofcontrolupontheencephalitispictureofthe
areatothatofmosquitoecologywithsomespecificcontrol
methodevaluation

Surveyhasbeenconcernedwithbothlarval and

adultmosquitooccurence attemptingtodeterminespecies
peculiaritiesastopreferencefor orchoiceof breeding
placeandrestingplace Ingeneral studieshavehadtobe

confinedtoAnophelesfreeborniApseudopunctipennis Culex
tarsalis andCulexstigmatosoma sincetheyhavebeenthe
onlyspeciesoccuringinsufficientnumbers Theabsenceof

Aedesmosquitoesintheareahasbeenmostdisappointing

Effortsindeterminingtherangeofbreeding
placeoftheYoloCountymosquitoeshavebeenbasedupon
minutesurveysandmappingofeachsectionoftheareaunder
study This sectionplanhassincebeenaccordedacceptance
byalargenumberofmosquitoabatementdistrictsinCalifornia
andwillbeusedasabasisforgatheringsurveydatatoguide
theircontroloperationsinthefuture Breedingplacesfor
thepurposeofthisstudyhavebeenlumpedintofourmain
categoriesandspeciespreferenceshavebeendeterminedwithin
each Theyfollow

1 Waterclearunconfined withoutpresenceofsigni
ficantgrassdecoposition withnooronlyslight
foulness withorwithoutalgaeusuallyslightly
movingeg ricefieldsandstreammargins

a Clearest freshestwaterAfreeborni

b SlightstagnationA pseudopunctipennis

c Somestagnation decomposinggrasses
C tarsalis

2 Standingorveryslowlymovingwater

aWithmarginalvegetation containingsome
grassdecomposition somealgae andvary
ingstagnationeg seepage overflow

pondsanddrains

1Clearest slightstagnationA
freeborni

2 Somestagnation46C tarsalis
rarelyC pipiens
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3 StagnantfoulC4stigmatosoma

bWithoutmarginalvegetationetghoof
prints shallowoverflowpondsorseepaFe

1Clearest noorstirhtstagnation
C tarsalisA pseudopunctipannis

2 Stagnant foulC stirmatosoma
dorsalis

3 Unconfinedfoulwater

a Static eg sewerdrain cesspoolover
flow industrialwastes sewagelagoons

1ClearestC tarsalisrarely

2Morefoul Culisetaincidens and

C stigmatosoma

bFluctuatinglevel

1RecentAedesdorsalis

2RecedingCstigmatosoma

4 Confinedwater cleanorfoul eg cesspools
catchbasins gutters watertroughs

a ClearestwithorwithoutalgaeA freeborni
C tarsalis

b Slightstagnation urbanC tarsalis

c Slightstagnation rural Culisetaincidens

dPlantoranimalfoulC stigmatosoma

Thesecategoriesbynomeansassociatemosauito
specieswithspecifictypesofbreedingplaces butratherseek

togeneralizeuponthecombinedfactorswhichmakeforfinding
givenspeciesundergivenconditions Planshavebeenformu

latedtomakethesecategoriesinterpretableintermsof
measuredpH specificgravity speciesofalgae speciesof
plants turbidity etc

Thestudyareahasthirtytworuraladult
mosquitorestingstationsandnineurbanstationsunderobser
vation Theseincludeoutbuildings chickenhouses pigeon
loftbridges andculverts Adultshavebeencollectedfrom

eachstationfortenminutesaveragingtwiceamonthusinga
chloroformcollectingtube Thecollectionsextendedovera

N periodfromJunetoNovember inclusive Thesamefoursnecies

ofmosquitoeswerecollectedinsignificantnumberswhichin
cluded Culextarsalis Culexstigmatosoma Anophelesfreeborn
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andApseudopunctipennisfranciscanus Thereappearedtobe
nosignificantpreferenceforonetypeofrestingstationas
comparedtoanotherbyanyofthe speciesobserved

Generallyspeaking thenumberofadult

mosquitoescollectedcorrespondedtotheriseandfallofthe
monthlymeantemperatureswiththestrikingexceptionof
AnophelesfreeborniinthemothofOctober ThenuLiberof

ofthisspeciescollectedrosesharinAugust thendropped
considerablythefollowingmonth flctober itrosethree

timeshigherthanthenumbercollectedinAugust This

suggestseithercrbothasimultaneousmassemergenceinthe
immediatevicinityormigrationfromoutlyingdistrictstoward
overwinteringsbelcers BoththeOulextarsalisandA

pseudopunctipennisfranciscianusadultcollectionsconsistently
followedthetidperaturecurve Asthetemperaturerosethe
numberofadultsofthesespeciesincreasedandasthetemper
aturedropped thenumbersdropped

Infact thenumbersofC tarsalisdroppedso
lowforthemonthofNovemberwhencomparedwithAfreeborni
astosuggestthefollowingquestion HowdoesC tarsalis

overwinterinordertojustifytheobservedearlyappearance
oflargenumbersofthisspeciesinthespring Perhapsthey
overwinterintheeggstage Attheendofanotheryears
studywehopetobeabletopiveananswertothisinteresting
hypothesis

Incomparingtheratioofmalestofemalesof
Afreeborniitisnotedthatthefemalesoutnumberedthe

malesontheaverageofaboutthreetooneduringthesummer
months Duringthemonthofctober theratioisalmostone
toone presumablythemaleshavemigratedintosheltersfrom
thebreedingareasduringthematingseason InNovemberthe
malepopulationisreducedconsiderably totheratiooftwenty
femalesforeachmale Evidentlythemalesdieoffafter
matingandthefemalesthenowinter

TheC
tarsalis pictureissomewhatdifferent

FemalesalsoconsistentlyoutnumberedtheHalesduringthe
summermonths DuringAugustwhentheadultsaremostnumerous
thefemalesoutnumberedthemalesabouttwentytoone There
afterthe totalpopulationdropped ByNovembertheratiowas
onetoone andthetotaloopulatinwasverysmallaspre
viouslystated

TheabsenceofC pipiensadultswasverycon
spicious Althoughtherewereanumberofadultcollection
stationswithinthecitylimitsofWoodland relativelyfew
were collecteddespite theproportionatelyhighlarvalobser
vationsinguttersandcatchbasins Thismayhavebeendue
toacontrolprogramthatwascarriedoutinthecityduring
thesummer Perhapsothertypesofcollectingstationsshould
havebeenused Moretimewillbe spentthiscomingseason

observingtheadulthabitsofthisspecies
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DataconcerningCulexstigmatosomaindicates
thelikelypreferenceofthismosquitofornaturalresting
places asnumberscollectedinmanmadestationsprovedto
bedisproportionatetotheamountoflarvaeobserved Gradu

allyassummerwanedlarvaloocurenceofthisspeciesin
guttersandcatchbasinswas7ucceededbyCulexpipiens

Studiesplannedfor1947inthe experimental

areawillattempttosupplyfurtherinformationconcerning
theecologyofCaliforniamosquitoes Morespecificand
interputabledatawillbesoughtonthespeciesavailable
forstudy Itishopedthatsome sortofformulae madeup
oftheecologicalcharacteristicsofeachspeciescanbe
developedasaresultofcloselymeasuredobservationson
each Throughsuchinformation abetterappreciationofthe
possibilitiesofspeciessanitationincontrolmayberealized

Mr Ewing Wewillnowtakearecessfortenminutes

RECESS

MrEwing ThenextpaperwillbepresentedbyDrReeveson
somephasesoftheHooperFoundationworkonencephalitis

APRELIMINARYREPORTCTHERESULTSOFPLANNED
COOPERATIVEFIELDSTUDIES

by
thestaffsof

TheNeurotropicVivusUnitoftheGeorgeWilliams
HooperFoundationandtheDrMorrisMosquito
AbatementDistrict

ThisihvestiP7atinnwas6arriednutincollaboration
withtheCommissiononNeurotropicVirusDiseases
ArmyEpidemiologicalBoardOfficeoftheSurgeon
General U S Army aidedbyagrantfromthe
CaliforniaStateDepartmentofPublicHealth and

assignmentofpersonnelbytheCommunicable
DiseaseCenter UnitedStatesPublicHealth
Service

PaperreadbyW CReevesPhD

The summerof1946markedanewpointincooper
ativeendeavorbetweenworkersoftheDrMorrisMosquito
AbatementDistrictandtheNeurotropicVirusResearchUnitof
theGeorgeWilliamsHooperFoundation Webelievethatthe
resultsofthiscooperativeprogramandthebenefitsderived
byeachoftheseorganizationsareanexampleofthevalueof
suchprojects Muchoftheamasseddataofthisororamis
atpresentintheprocessofanalysis andunfortunately it

isnotpossia1etoPresentallofthefindingsatthistime
However itispossibletooutlinethemannerinwhichthis



InAprilof1946 thosepersonsresponsiblefor
thedirectionoftheDrMorrisDistrict andthoseincharge

ofthefieldprogramoftheHooperFoundationResearchUnit
discussedthewaysandmeansbywhicheachorganizationcould
benefitfromtheactivitiesoftheother Theyconideredthe
pitfallswhichtoofrequentlyleadtomisunderstandingsbetween
oneorganizationconcernedwithascompleteacontrolprogram
aspossible andanotherorganizationinterestedinthesuccess
ofsuchaprogram butstillmoreconcernedwiththeaccumula

tionofscientificdataonthebiologyanddiseasevector
importanceofmosquitoes Acompleteunderstandingofthe
aimsofthetwoprograms andalogicalapproachbywhichthese
aimsmightbeachieved wassoonreached Withthe twoorgan
izationsinfullaccord andsympatheticwitheachothersneeds
cooperativeprojectsweredevelopedwhichdidnotseriously
interferewithnormaloperationsofeithergroup

Amajororoblemformostmosquitoabatement
districtshaslongbeentheneedforadditionaltrainingof
theirinspectorsinentomologicalmethodsofinspectionfor
adultmoscuitoesindaytimerestingplaces collectionof

mosquitospecimensforidentification andparticularlyfor
instructionofnewlyemployedpersonnelonthebasicecolocy
ofadultmosquitoestogetherwiththeapplication ofthebene

fitsandusesfromsuchtrainingandtheconsequentaccumulated
data Thistypeoftrainingcanbestbeobtainedby actual

demonstrationandparticipationinsuchactivitiesunderfield
conditions TheHooperFoundationstaffagreedtoassistin
thistrainingprogramaswiththeadditionalpersonnelit
affordedextensionofitsownprogramontheflightrange
andlarvalbiologyofCulexmosquitoes wasmadepossible

Obviouslythedataaccumulatedfromsuchstudieswouldbeof
considerablevaluetobothorganizations

FlightRangeStudies

Verylittleisknownconcerningtheflight
rangeofCulexmosquitoes andcertainlythisisthefirst
reportedstudyontheflightrangeofCaliforniaCulex
actuallybasedonthereleaseofmarkedspecimensandtheir
subsequentrecaptureatvaryingdistancesfromtherelease
point Wearenotgoingtogointoallthedetailsofthe
methodsemployedinthisstudy asyouareundoubtedlymore
interestedintheresultsobtained andtheirapplicationto
yourcontrolactivities

Theadultmosquitoestobeusedinthis study

wererearedintheFoundationlaboratoryfromfieldcollected
larvae Theseadultsweredustedwithanontoxicfluorescent
materialRhodaminBandany specimens somarkedwereeasily

recognizableatalaterdate sinceunderultravioletraysthey
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jointprogramwassetupandtodiscusscertaingeneral
ecologicalobservationsontheflightrangeofCulexmosquitoes
findingsonthebiologyoflarvalCulexandtheapplication
ofsuchdatatopracticalproblemsroblems amosquitoabatement
district
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appearedtobecoveredwithsmallpinpointredsnots Marked

specimenswerereleasedinthemiddleofourstudyarea and

onthefollowingdayscollectionsofwildadultsweremadeat
varyingdistancesfromthereleasepointinanattempttore
coverthemarkedspecimens

Themosquitospeciesincludedintheseexneri
mnntswereCulextarsalis CulexstlEmatosomaandCulexauin
alefasciatus Thesespecieswere studiedbecauseoftheir
importanceasdisease vectorsandpests

Atotalof12500markedCulextarsaliswas
released and14873specimensofwildmosquitoeswerecollect
edinanattempttorecovermarkedspecimens Only5marked
Culextarsaliswererecaptured Twooftheseweretakenata
distanceofonehalfmile andthreeatonefifthofamile
fromthereleasepoint

Therewere4500markedCulexstimmatosoma re

leased and3048specimenswerecollectedinattempted re
coveries Tenrecapturesweremade 9atonefifthofamile
and1atamiledistancefromthereleasepoint

26900markedCulexauinauefasciatus werere

leased and18244mosquitoeswerecollectedinattempted re

coveries The47recaptureswereasfollows

29atonefifthofamile
8atonefourthofamile
2atonehalfmile
2atthreequartersofamile
5atonemile
1attwoandonehalfmiles

Thedifficultiesencounteredinsuchstudies
are webelieve obvious Of45000specimensmarkedand re

leased only62werrPrecovered orlessthan21000 While
therearemanypossibleexplanationsforthislowrateof
recoveries oneofthemostimportantfactorsisthat weonly
collectedandexamined36165mosquitoesin ourattemptsto
recoverthose45000specimenswhich wehadreleased Since
approximately51squaremileswerecoveredinthesecollections
and36000mosquitoesisa verysmallsamplefromthetotal
mosquitopopulationofthatarea thechancesofmaLintre
covorieswere somewhatlow Inotherwords thenumberof

mosquitoesmarkedandreleasedwasextremelysmallinpropor
tiontothetotalmosquitopopulationofthe15 squaremile
area Toobtainmorecompletedata itwouldhavebeen

necessaryeithertoreleasemuchgreaternumbersofspecimens
ortomakemanymoreextensivecollections Thiswasimpossible
withthelimitedpersonnelavailable andeventhesefigures
wouldhavebeenimpossibletoobtainwithouttheassistanceof
thepersonneloftheDrMoriisDistrict Themembersofthe
Districtwhoparticipatedreceivedextensiveandvaluable
traininginthemethodsofcollectionanddetectingadult
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Nowletusconsidertheapplicationofthe
findingsofthisstudyastheyapplytothecontrolprogram
ofamosquitoabatementdistrict Youareconcernedwithhow

extensiveanareawithinyoudistrictwillbeinvadedbyan
untreatedorundiscoveredbreedingsourceofCulex Youare

concernedalsowiththedistanceoutsideofyourdistrictin
whichcontrolactivitiesmustbecarriedontoaffordprotec
tionofthosepersonslivinginyourdistrict Itisobvious

fromeventheselimitedstudiesthatanextensivebreeding
groundofCulexauinquefasciatus suchasasewerfarmor

dairydrain evenwhenlocatedmorethanamileoutsideof
yourdistrictcan serveasanimportantsourceoftrouble
withinyourdistrict Thenumbersofmosquitoesreleasedin
these studiesarenotevenasmallpartofthedropinthe
bucketwhichevenalimitedbreedingsgroundscanproduce
AdmittedlywiththedataathandwedonotthinkofCulexas
havingtheflightrangescreditedtoAedesbutwecanno
longerthinkofCulexsolelyasabackyardproblem andas

beinganuisanceonlytothosepersonslivingin theimmediate

vicinityofthebreedinggrounds WeknownowthatCulex

allinquefasciatusfrequentlymay travelamile andisevenable

togotwoandahalfmiles Culextarsalismaytravelatleast
ahalfmile andCulexstigmatosomahavebeenrecovereduoto
onemilefromtheirreleasepoint

LarvalBiologyofCulex

TheHooperFoundationstaffhaddevelopedasa
partofitsprogramaninvestigationofthebiologyofthe
aquaticstagesofCulextarsalis Itwasfeltthatinorder

tofurtherfacilitate thecontrolofthisimportantdisease
vector moreextensiveknowledgewasessential TheDr

MorrisMosquitoAbatementDistrictwasintenselyinterested
insimilardataonallspeciesofmosquitoesinthatarea
Suchinformationwouldaidinevaluationoftheircontrol
Program andundoubtedlyleadtoindicationsofwhichtypes
ofwaterwerethemostfrequentsourcesoftheworstpestand
diseasebearingCulex Withamoredetailedknowledgeofthe
preferredbreedingplacesofthevariousspeciesas aguide
inspectorscouldconcentratetheireffortstoproducethe
maximumbenefit Withanincreaseinthe usesofadult

collectingstationsasindicatorstoevaluatethecontrol
program itwasessentialtoknowindetailthetypesofwater
fromwhichthevariousspecweremostlikelytocome
Withthismutualprobleminmind the twoorganizationsonce
againpooledtheirresourcesandpersonneltomaterially
increasethedatawhichshouldbecollected aswellasto

standardizethemethodofhandling recordingandanalyzing
suchdatasothatabasisnecessarytotheresultsofthe
workofbothgroupsmightbeestablished Personnelofboth

organizationsmadeextensivelarvalcollectionsthroughout
the sixsummermonthsbasicdatawererecordedona
standardizedform andallidentificationsweremadeby
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Atotal of936collectionshavebeenanalyzed
Ofthese 315collections 337 containedC tarsalis
613collections 655 containedC quinguefasiatus 66

71C stigmatosoma 5660 Anseudolounctioennisand
and18T1T7TAfreeborni

C tarsalishasbeenfoundinKernCounty
associated eitherwithoneorseveralofthefollowingspecies
ofmosquitoes C quinquefasciatus C stigmatosoma C
thriambus C erythrothorax C inornataC incidens A

rseudonunctioennis A freeorniandAdorsalis andA

niromaculis

CneriversidepoolyieldedC tarsaliswith

C stigmatosoma C quinauefasciatus C thriambusandA
freeborni

InKernCounty93oercentofC tarsalis

collectionsand99percentofC auinauefasciatuscollections
werefrommanmadesources Aboutonehalfofthetarsalis
andonefifthoftheouincieasciatuscollectedwerefrom

irrigationwater Inbothcthemostimportantsources

fromirrigationwerewasteandtailwater irrigationsumps
andcanalandditchmargins thusbearingouttheimportance
ofimprovedirrigationpracticeasamosquitoabatement
measure

Twentypercentoftarsaliscollectionsand
63percentofauin1uefasciatuscollectionsweremade in

domesticandfarmyardsituations SourcesforC tarsalis

aroundthehouseandinthefarmyard inorderoftheir
importancewerefoundtobegroundpoolsduetoleakyfaucets
andthelike drinkingtroughsfordomesticanimalsdrainaFre
andcesspooloverflow ForC guinquefasciatusthesesources
werefoundtobedrinkingtroughs leakyfaucets dairydrains
cesspoolsandtheiroverflow Theseconditionsfurtherin

dicatetheneedfordetailedinsrectionofpremisesbythe
AbatementDistrict andeducationofthepublicinthemeans

ofmakingcorrectionofsuchsources

Inthepast anumberofthedistrictsuperin

tendentshavecuestionedthevalueofdetailedentomological
dataobtainedbycollectionandidentificationoflarvaland
andadultmosquitoesinrelationtotheirdistricts While

mostdistrictshavebeenestablishedfortheabatementof
pestmosquitoes itisaforegone conclusionthat shouldan

extensiveoutbreakofamosquitobornediseaseoccurwithin
theboundariesofadistrict themosauitoabatementdistrict

itselfisinvariablyheldresponsiblebythelocaltaxpayers
forallowingsuchasituationtodevelop Intheeventof

suchasituation itisesrthatthedistrictbeable

topresentaclearandconcisepictureoftheprevalenceof
theresponsible species andwhatoperationsofthedistrict
havebeenaimedatitscontrol WhenaBoardofTrusteesor



aCommitteeoflocaltaxpayersbeginstoaskquestions the

S valueoftheabailabilityofwellfoundedandrecordeddata
fromwhichaconcisereportmaybepreparedatonce instead

ofvagueremarksconcerningpersonal impressions cannotbe

overestimated Suchreliabledatamaymeanthedifference
betweenresponsiblepersonnellookingforanewjobandkep
ingtheonestheyhave

Ifreliabledataiscontinuouslycollected a

districtcanmoreintelligentlydirecttheemphasisofits
programandkeepitsfingernnanyspecieschanges Such

changes often proveofmajorimportancetothedistrict
controlprogram inthattheycallforashiftinthetypeof
controloperationinmanyinstances

Thefollowingisanillustrationoftheappli
cationofwhatiscurrentlyknownasentomological data to

averypracticalproblembytheDrMorris AbatementDistrict

InJulyofthisyearaphysicianinBakersfield
beganreportingcasesofmalariatotheKernCountyHealth
Department Thiswasnotasimplematterofoneortwocases
forwithinthefollowingfourmonthshehadreportedover20
cases ThequestionofwhetherAnophelesmosquitoeswere so

prevalentinandaroundBakerfieldthatanepidemicofmalaria
couldoccuraroseimmediately Itwastheresponsiblityof
theDrMorrisDistricttoanswerthisverypertinentquestion

411Or andifitwerefoundthatsuchasituationexisted immediately
institutemeasurestocontrol theoutbreak Withinseveral

daysfollowingthereportofthissituationtothedistrict
adetailedreportonthecurrent Anonbelinepictureinthe

vicinitywasprepared usingtheiradultandlarvalcollection
recordsassourcematerial Briefly thisreportincluded

thefollowingdata

Potential Anophelesbreedingwatersinthis
areaarelimitedforthemostparttocanals
ditches theKernRiverandseepagefromany
ofthesesources Waterofthistypein
thisareaisquitelimitedandseasonal
Therearesevenmaincanalsthatflowthrough
thedistrictwithallbutthreeofthese

usuallydryingupbyJulyorAugustofeaoh
year Thesecanalsare stockedwithGambusia

affinis mosquitofish ingreatnumbersand
favorable Afreebornibreedinglocationsare
limited toafewweedgrownspotsalongtheir
margins
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InJuneandJulylarvalcollectingstationswere
establishedalongthesecanalsandinthemostfavorablebreed
inglocations Atotalof140collectionshavebeenmadeat
thesestationsandinnearlyallinstancescollectionscon
tainedanaverageoflessthanonelarvaperdip
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Atotalof839larvalcollectionshavebeen
madeintheDistrictandthespeciesinthesecollections
havebeenidentifiedAnophelesfreeborniwaspresentinonly
17outofthe839collectionsandAnophelespseudoounctipennis
in45

Duringtherresentseason9to54adult
collectionstationshavebeenmaintainedintheDistrict
Thesewerevisitedweeklyan themosquitoespresentcounted
andifpossible25collectedandidentified Inaddition

miscellaneouscollectionsofadultmosquitoeshavebeenmade
atrandomthroughouttheDistrict Atotalof643adult
collectionshavebeenmadeincluding13010identified
specimens Ofthese specimensonly26were A freeborniand
42Anseudopunctipennis

ThesedatacollectedthroughouttheDistrict
alongwiththefindingofnoAnophelesinpremiseinspections
atthehomesofthefirstreportedcasesofmalaria indicate

anoohilismisataverylowlevelwithinourDistrict

ThisreportwhensubmittedtotheStateand
CountyHealthDepartmentsandthe3oardofTrusteesofthe
DrMorrisDistrict suppliedsufficientauthenticatedin
formationtoassurethesebodiesthatthe situationwasunder
observation andwellinhand Whatappearedtobean

epidemicofnewmalariacaskswas atworst largelyaseries
4111 ofpatientsrelapsingfrominfectionssufferedinpreceding

years Theproblemresolveditselfintooneformedical
treatment ratherthanoneofmoreextensiveandmorecomplete
mosquitocontrol WiththelowdensityofAnophelesknown
thedangerofthespreadofmalarialinfectionwasshownto
beataminimum

MrEwing MitchellMondalaoftheWashingtonStateDepart
mentofPublicHealthisunable tobepresent DickPeters

hasatelegramfromhim Wewillthereforepasson andask
HH Stagetospeakonthe mericanMosquitoControlAssocia
tionofwhichheisPresident

Mr Stae Itisalwaysapleasuretoheabletoattend
yourannualmeetings ItsohappensthatthisyearIam
attendinginadualcapacity oneasPresidentofthe American
MosquitoControlAssociation Ihope thishonorwillbe

passedontooneofyourmemberswithinthenextfewyears

Iwouldliketodiscusswithyoutheaimsand
objectivesof theAmericanMosquitoControl Association
Manyofyourmembersarealsomembersofthe AmericanAssocia
tion andIhopemanymorewill joinus Icannotdobetter

thanreadsomeofourobjectivesfromthebackofourmember
shipblank
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OurorganizationhasgrownsteadilyandI
believeitwillcontinuetogrownumericallyandinvalue

Asregardsourpublication MosquitoNews
IcannotsayanythingmoregenerousthanwhatProfessorHerms
saidyesterdayafternoon

The Associationhastwoorthreeprojectsthat
Iconsiderimportanttomembers Weareinterestedindevelop
ingalistofpeopleengagedinmosquitocontrolandrelated
subjects ThislististoappearinWhosWhoinMosquito
Control IhaveaskedProfessorHermstoserveasChairman
Hehasfiveorsixhelpers Inayearortwoitishonedwe
willhavesuchavolumecompiled Anotherpublicationisan
indextotheliterature Thatwillbeatremendoustaskand

willagainrequireacoupleofyears Itwillserveavery
usefulpurposewhenfinished AnotherthingistheMembership
Campaign HaroldGrayisChairmanoftheMembershipCommittee
IwouldliketoaskyouwhoalreadybelongtotheAssociation
toraiseyourhands Probablyhalfbelong Therestshould

makeexcellentprospects1Mold

Mr Gray Wehavehereapplicationblanksformembershipand
Iwillhandyouablankandtakeyourcheckfromyouforfour
dollars

Applicationblanksweredistributedand
anumberofnewmemberssignedup

MrEwinE ThankyouverymuchMr Stage Iwillnowturn

themeetingbacktoPresidentGeib

Mr Geib

oclock

Geibpresiding

Wewillnowadjournforlunchandreconveneatone

RECESS

Themeetingreconvenedat115pmPresident

Mr Geib FortheafternoonsessionIwillaskTedRaley
SuperintendentoftheSutterYubaDistricttopreside

MrRaley Thefirstdiscussiononthisafternoonsproram
willbeapresentationofkodachromeslideswithdescriptive
commentbyH H Stage concerningamalariacontrolproject
inDutchGuiana

Mr State Aboutayearagoreoresentativesofthe Aluminum

CompanyofAmericacametoticBureauofEntomologyandPlant
Quarantineforadviceonthecontrolofmalariaonabauxite
mineinSurinaminSouthAmerica Onaccountoffirehazard

andalsopossibletoxiceffectonanimalsitdidnotappear
advisabletousetheordinaryxyleneemulsionofDDT Under

theconditionsitappearedprobablethata50oDDTwettable
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powderwouldbethebestanswer andIwasselectedtogothis
bauxitemineandsuperviseitsuse whichIdidunderleaveof
absencefromtheBureau Itookwithme12tonsoftheDDT
material

Ishallpresentaseriesofcolorphotostaken
onthistrip witharunningcommentaryonthem

Mr Stagethenpresentedaseriesof
slidesshowingthecountry thepeople
andthemosquitoand insectcontrol

measurestakenbythecompanyunder
hisadvice

MrRaley Thankyou Mr Stage forthismostinteresting
andinformativediscussion Itisanhonortohaveyouwith
us Iwell rememberthepicturesyoushowedusatourlast
conference onyourtestsofrepellentsneartheArcticCircle
Iamsurethatmanyofuswouldliketojoinyouonthese
expeditions

OurnextpaperwillbebyMrJonesofthe
StateDepartmentofPublicHealthonengineeringprinciples
inmosquitocontrol

THEAPLIGATIONOFETNEERINGPRINCIPLESTO
IUiOSQJJITOCONTrtOLINCALIFORNIA

by

RobertW Jones III

MosquitoControlSpecialist

Engineeringprincipleshavebeenapto
mosquitocontrolworkformanyyears Evenaslongagoas
1717 theItalianswereawareofh goodeffectofdrainage
tosuchanextentthatthis rinciplewasacceptedasdogmatic
inthemedical schoolsofthatday accordingtoSirRonald
Ross Butthemostnotableexampleofmosquitocontrolpro
jectsdependentinthemainonpermanentcorrectivemeasures
hasbeentheworkdonebyGorgasLePrieceandCrensteinin
controlingthevectorsofmalariaandyellowfeverinthe
PanamaCanalZone

Engineeringprincipleshaveauniversal
applicationtomosquitocontrolwork butsomeofthetechni
quesaremoreaoolica toone specificareathantoanother
Foreromple inthesouteasternstates thechiefproblem
isthedeofswampareasthatgiverisetotheveotor
ofmnlriaAnophelesquadrimaculatus inNewGuinea which

isknoforitsextensiveswampareas itwasfoundthatthe

chiefproblemwasthecontrolofmanmademosquitosources
sothatdrainageoftheswampswasnotnecessary onLuzonin

thePhilippines thechiefproblemwastheeliminationof
sourcesofthemalariavectc Anophelesminimusflavirostris
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bytheinstallationofsyphondamsonhillside streams in

NewJersey theproblemisthecontrolofsaltmarshspecies
ofmosquitoesbydrainageandflushing andinCalifornia
theproblemisnotonlythecontrolofthemalariavector
Anophelesmaculipennisfreebrni andthevectorsofen

cephalitisbutalsogeneralpestabatement

Theapplicationofengineeringprinciplesto
mosquitocontroldoesnotresolve itselfmerelytodrainage
andfillingoperationsinthefield Anengineerdeals
rinerilywlthweightsandmeasures costanalyses labor

production andsurveys theworditselfisderivedfromthe

Latiningenium whichmeansnaturalcapacityoringenuity
Theapplicationofengineeringprinciplesis therefore a

broadsubjectcoveringmanyphasesofmosquitocontrolwork
butthefollowingitems someofwhicharebasictoany

mosquitoabatementprogram aretheonestowhichwemustpay
theclosestheed

amappingprogram
b reportingsystem
c recordsystem
d permanentcontrolmeasures egdrainage

andfilling
e control incidentaltolarvicidingactivities
egbrushing etc

flarvicidalmeasures
gadulticidalmeasures
hbalancedprogram ie larvicidal adulticidal

permanent

ibalancedpersonnel ie engineer entomologist

Letusanalyzotheseitems Itisofprimary

importancethatanadequatelappingprogram foranycontrol
areaunderconsiderationbeinstitutedattheoutset No

districtcanhopetoknowandunderstendthevariedproblems
facingitintermsofmosquitosourcesuntil andunless it

hasacompleteandthoroughnapofthearea Themapshould
beofsufficientscaletoshnwallpossiblemosquitosources
aminimumscaleofoneinchto2000feetshouldbeused
Allwatersurfacerunningorstagnant temporaryorpermanent
mustbPshown aswellasotherpertinentdatasuchasroads
bridges generaltopographyandpopulationdistribution
Suchamappingprogramshould therefore bethefirststep

inanyabatementprocedure

However itmust ofnecessity beachanging

record sincemostofthemosquito sourcesinthisstateare

dependentonirrigationpractices Oneshouldbeablethrough

theuseofzone township andsectiondesignationorthrough
suchothersystemasmightbedevised tolocateeachmosquito
sourcedefinitelybycodednnignation Suchasystemhasthe
obviousadvantageofpermittingthereplacementofpersonnel
orthetrainingofnewpersonneltomaintaincontinuousopera
tionswithaminimumofeffortonthepartofthe superinten
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informationofecologyandtreatmentofasectionorofindi
vidual sourcesshouldbeestablished withbasicinformation

gainedfromthedailyreports Thiswillenableanoverall

pictureofthesituationinadistricttobebuiltupover a

periodofyears Fromthesepermanentrecords analysesof
theworkmaybemade Theanalysisofcostsmaywellinthe
nextfewyearsbeofparamountimportanceifgeneraleconomies
intheStateandlocalgovernmentsareinstituted Insuch

aneventitwouldprovenecessary inordertocontinueona

curtailedbudget toplanandtoconcentratetheworkdoneon
thoseareasinadistrictwhere speciesofmosquitoesthatare
eitherdiseasevectorsorseriouspestswerefoundtobemore
numerous Inareaswherespeciesofmosquitoesthatarenot
diseasevectorsandseldombitemanwereprevalent little

workwouldbenecessary Asyoucansee itwouldnotbe

enoughinsuchanevent ie abudgetaryreduction to

merelygooutandkillmosquitolarvaewherevertheywere
found Ascientificapproachtotheproblemwould atsuch

aperiodbeasmandatoryasitisnowdesirable Unlessa

programtowardthisendhasbeeninoperationforseveral
yearsandthepastrecordsareavailableforstudyandanalysis
adistrictwouldhaveadifficulttime Onethatwasonlyin

terestedineliminatingmosquitoeswithoutplanwouldbein
foraperiodofseriousdiscomfort ifnottotalfailureand

dissolution
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dent aswellasallowinganefficientandrapidcrosscheck
systemontheworkofthemeninthefieldtobeinstituted
Thelatterfactorisanextremelyimportantoneifthesuper
intendentofalargedistrictexpectstobeabletoknowat
alltimesoftheprogressandstatusofthe jobheisattempt
ingtodo

Itwill ofcourse benecessarytomaintain
certainrecordstobeinconjunctionwiththemapofthearea
Areportofeachinspectionandtreatmentofamosquitosource
mastbekeptasarunningrecordsothatcomprehensiverecords
ofthechangingecologicalpictureandthecostsofthevarious
chasesoftheworkmaybepreparedandanalyzed Thisentails

theuseofadailyreportformbythemeninthefieldwhich
willshowwhattheecologicalpictureatagivenmosquito
sourceiswherethesourceislocatedwhattreatmenthas
beeninstitutedhowmuchlarvicidehasbeenused andthe

timerequiredforthe job Thesourcelocationasshownon

thedailyreportisanimportantitmeforseveralreasons
chiefamongthesebeingthefacilityallowedincrosschecking
ontheefficiencyofthefieldcrews Addedtothisarethe

markedadvantagesofbeingable todefendadistrictagainst

chargesoflackofworkandagainstunfoundedclaimsfor
damagesduetotheunexplaineddeathofcattleorfailureof
crops

Thenextmajo phaseofamosquitoabatement
programwhichIwishtodiscussispermanentcontrolwork



Educationalworkhasbeendonebysomedistricts
towardtheeliminationofproblems throughthe individual

propertyowner HereinCaliforniaitisnotsufficientmerely
tosecurethecooperationofindividualsinclosingcesspools
buryingorpuncturingcans andthelike Anintensiveeduca

tionalprogrammustbeundertakentoshowthe individualthat

properirrigationpracticesxnotonlylessenmosquito
densitiesbutwillalsobenefithimagriculturally

7fcourse thereremainproblemswhichcannot
behandledinanyotherwaythanbytemporaryandcontinuous
larvicidalmeasures Oneoftheprimeexamplesoftheseis
theretentionofwaterforlongperiodsinorchardsinorder
tosizethefruit Itisapparentthatinsuchcasesperma
nentmeasurescannotbeutilized However permanentcontrol
measuresarea elicabtomanyoftheexistingproblems

Drainageandfillinghavebeenrecognizedforyearsasa
meanstowardthecontrolofmosquitoesandthereductionin
costofcontrolwork Muchoftheworkdonebywellknown
figuresinthemosquitoabatementfieldhasbeensolelyde
pendentonsuchpermanentcorrectivemeasures Eachmosauito
sourcethuseliminatedplacesadistrictthntmuchnearerits
goalofmosquitocontrol

Inaddition nordertoproperlyandefficient
lycarryoutalarvicidalnroramonthose sourceswhichcan

Slow notbepermanentlyeliminated suchworkasclearingand
brushing regradingofchannels removalofemergentvegetation
andfloatagefrompondsandsluggishwatercoursesmustbe
done Mostofthesephasesoftheworkcanalsobestbe
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theeliminationofmosquitosourcesasopposedtotheircon
tinuousandtransitorytreatment Ofcourse theuseofDDT

hasmodeourtemporarytreatmentsmuchlesstransitorythan
duringthatpreviousperiodwenwewereusingonlyDiesel
oil However ourmajorcostintheoperationofamosquito
abatementprogramisinlabor andanyroutine temporary
treatmentwhichcanbeeliminatedplacesusthatmuchinthe
blackonourledgers

Manyofusmayfeelthatsincethemajorproblem
ofmosquitobreedinghereinCaliforniaisdependentupon
irrigationwater littlecanbedoneinthewayofpermanent
controlwork However muchofthebreedingthattakesplace
occursinirrigationwaterthatwouldnotbepresentifproper
tailenddrainageweresupplied Suchdrainage should of

coursebetheresponsibilityofthedrainagedistrictandany
majorworkalongthislinewouldhave tobeundertakenbythis
district Butthereismuchthat theindividualsofamosquito
abatementdistrictcandotoencourageadrainagedistrictin
suchworkandthere isalsomuchthatcanbedonedirectlyby
theabatementdistrictduringthewintermonthsinelimination
ofmosauitosourcesbydrain eandbyfilling Hereagainan

overallmapoftheareacomesintoplay foranydrainage
workdonemusttieupwiththeexistingsystemsoasnotto
causeanotherprobleminanotherplace
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carriedoutduringthewintermonths Here toowefindthe
necessityfortheoverallplanningofaprograminorderto
effectivelyreachnurgoal Piecemealworktowardthisend

wouldprovedecidedlyineffectual sinceonewouldhaveno

ideaofwheretobeginhisworkinordertominimize thetime

neededforlarvicidaloperations

Thisbringsustoaconsiderationoflarvicidal
measures whichmayseemfarremovedtosomeofyoufromthe
subjectofthispaper However engineeringprinciplesneed
also tobeappliedtothisphaseofabatementwork Larvicidal

operationsparticularlysince theadventofDDT havebecome

verytechnical innature Properlydesignedsprayequipment
hasbecomenecessarysothatthecorrectdosagesofthelarvi
cidesmaybeapplied Timecost studiesmustbemadeherein

ordertoreducethecostoftheprogramasmuchaspossible
Solventsandemulsifiersmustbechosenwithcareinorderto
dothenecessaryjobefficiently Lightmobileequipmenthas
replacedtheheavy slowereciipinentformerlyusedwithDiesel
oil Thischangehasbeenmadepossiblethroughtheconsider
ablereductioninbulkofthelarvicidethroughtheuseofDDT
Comparativecostanalysesneedtobemadeinordertodetermine
theeconomyandfeasibilityofcontinuinglarvicidalcontrol
oreliminatingsuchcontrolthroughpermanentcorrective
measures

Larvicidaloperationswillalsoentailtheuse

ofsprayrigsmountedonplanes Therigsmaybeeitherof
theconventionalliquidspraytypeormaybeoftheaerosol
type Ineithercase thedeerminingfactorinadecision
touseplanesinlarvicidalactivitieswillbedependenton
therelativecostsinvolved Inaddition allthisequipment
isunderstudyandsubjecttodesignchangesinordertoin
creasetheefficiencyanddecreasethecostsofsuchoperations

Adulticidalmeasuresinacontrolprogramcall
forthe samecoststudiesandequipmentdesignstudiesasdo
thelarvicidalmeasures Thechiefpartofthisphaseofan
abatementprogramisresidualspraying Itisextremelyim
portantherethattheoperationsinthefieldreceivethe
properstudyandconsideration Ithasbeengenerallyaccented
thattheoptimumresidueofDDTonasprayedsurface in

residualworkisbetween150and200milligramspersquarefoot
Inordertobe surethatthisoptimumisreached itisnecessary
tostudyandknowthe sprayequipment nozzles DDTand

solventused aswellastocarryouttimemotionstudieson
themendoingthework

Inanyabatementprocedure itisnecessaryto
planandcarryoutabalancedprogram Eachoneofthephases
covered ie larvicidal adulticidal andpermanent hasits

placeintheprogram Itsproperweightcanonlybedetermined
bytheapplicationofengineeringprinciples kbalanced

programwillrequirealikebalanceinthepersonnel involved
ie theengineerandtheentomologist Theentomologistis
neededtodeterminespecies densities sources andtocheck
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controlresults Theengineerisneededtoanalyzethese
dataandthenapplythemechanicsofsoundengineeringprin
ciplesinordertoobtainefficientandeconomicalcontrol

Unlesssuchabalancedprorpmwithbalancedpersonnelis
developedandmaintained efficiencyandeconomyaregenerally
lest

MrRaley ThankyouMrJones Sinceourtimeisvery
limited itwillbenecessarytodispensewithdiscussionand
proceedwiththepapers Thenextisbyamanwhohasbeen
mosthelpfultothernosauitocontrolmovementinCalifornia
MrFrankStead

Mr Stead ItispossiblethatthetitleofthepaperIam

goingtopresentmaynothavebeenreadilyunderstood soI

wishtoclarifyitbyafewpreliminaryremarks Youmust

rememberthatwateristhetreatestofallproblemsin
California Itistrue thatalmortenoughwaterfallsin

Californiatomatchtheneedsofthestate butitisvery
Poorlydistributedastobothretendseasonalneeds
Thebulkofourrainfalloccursinthewinterbutthebulk
oftheneedisintheszmmer Regionally thenorthernpart
ofthestate saynorthofSecramento hasasurplusofrain

fallaboveitsregionalneed andtheremainderofthestate
hasdeficientwatersupplies

ItisthereforenecessaryinCaliforniato
14 plancarefullyforthedevelopmentanduseoftheavailable

watersuppliesandconferencestodevelopsuchoverall
planninghavebeenheld andgeneralplansforwaterusage
developed Inthisplanninethemosquitocontrolpeoplehave
notbeenrepresentedbutthewaterplanningagenciesneedto
hearyoursideoftheproblem asthereneedstobewise

planningtominimizeunreasonableuseofwater Whileitis

importanttoirrigateinCalifornia there shouldbenowaste

Ofwater forreasonsthtareobvieistoyoubutvrhichrare
notobvioustomanyusersofwater Cooperationamongall
thosewhohaveinterest inthewaterproblemsofthe stateis

necessaryandadvantageoustothesevarious interests andmy
Paperisintendedtoclaritytheprobleminrelationtoyour
interestsandthewelfareof thestate

RELATICNOFMCSQTIT0BREEDINGTOUSESCFWATER
by

FRANKM STEAD Chief

DivisionofEnvironmentalSanitation
StateDepartmentofPublicHealth

Cccasionallyit isa oodideraafortlsecharged
withtheresponsibilityofcentrollinmmosquitobreedingto
raisetheireyesfromtheimmediatedemandsofthelocal
Problemandconsiderthosebroadoraspectsofactivitieswhich

areinthelastanalysisresponsibleforthemosquitobreeding
problemitself Sincemosquitobreeding ofnecessity results

fromandisconfinedtoareasofsurfacewateritispertinent
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toconsiderthoseactivitiesandinterestwhichgovernthe
use ofwateranditsdistributiononthesurfaceofthe
ground

TheCentralValleyofCaliforniaisendowedwith
tremendouswaterresourcesbuttheirdistributionbothwith
respecttoplaceandtime is suchthatunderunregulatedcon
ditionsundisturbedbytheactivitiesofmanarelatively
smallportionofthetotalareaintheCentralValleywould
bewateredduringthemosquitobreedingseason Undernatural

conditionsmostoftherunoffintheCentralValleyoccurs
duringwintermonthsandthegreatestportionoftherunoff
isconfinedtothenorthernportion Thereareatleastsix

importantusesorbenefitswhichrequire regulationofwater
anditisthepurposeofthisdispassiontoconsiderthem
fromthestandpointoftheeffectswhicheachhasonthe

problemofmosquitobreeding

FloodControl

Thefirstintererttobeservedbyregulation
ofwaterisfloodcontrol TheCentralValleyprojectnow
underconstructionbytheU SBureauofReclamationatan
ultimatecostofapproximatelyaquarterofabilliondollars
isjustifiedprincipallyonthisconsideration Theregulation
ofwatertoaccomplishfloodcontroltendstowardthemain

tenanceofuniformflowsinrivers canalsandwatercourses
Bytheeliminationofperiodsofoverflowfloodcontrolmeasures
tendtoreducemosquitobreedingareasduringtheerArlypartof
themosquitobreedingseason butbythemakingavailableof
sizablestreamflowsthroughouttheveerfloodcontrolmeasures
servethosesubsequentusesofwaterwhichresultinthe spread

ingofwateronthesurface ofthegroundtVrounhoutthe summer

monthsso thattheendresultoffloodcontrolmeasuresisun

doubtedlyanincreaseinmosgnitobreeding

PowerDevelopment

Therequirementsofpowerdevelopment whichis

frequentlyaccomplishedatthepointofreleaseofwaterfrom
floodcontrolreservoirs isafactortendingfurthertoward
auniformreleaseofwaterthrouaahnutthe coring summerand

fallandconsequentlytendstowardanincreasein subsequent
usesofwaterwhichaffectmosquitobreeding

Irrigation

Probablythemeetimportantbeneficialuseof
waterintheCentralValleyisitsuseforirrigation This

useofwaterspectacularlyresultsinthebringingofwater
tootherwisedryareas andthesspreadineofitoverlarge
areasonthesurfaceoftheground Whenlargequantitiesof
irrigationwateratlowcostareavailable thereisatendency
towastefulpracticeswhichresultintheactualfloodingof
areasofwastelandinthevicinityofirrigatedfields A

lessobviousbutequallyimportanteffectofirrigationis
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overaperiodoftimeinagradualrisingofwatertablesso
thatareasoflandatalowelevationwhichwouldotherwise

bedrybecomeflooded This increaseinfloodedormarshy
areaswhicharesometimesconsiderablyremotefromtheareas
ofirrigationthemselvesmultiplythecostofmosquitocontrol
measuresmanytimes

IndustrialUse

DomesticUse

Thevolumerequirementsforwaterusedbyindustry
arehuge Manyindustriesusemorethanamilliongallonsof
wateraday Thedemandsmaybeyearroundasinpapermills
orseasonalasincanneries Inthelattercasethe season

ofheavydemandconincideswiththemosquitobreeding season

Theprincipaleffectofindustrialuseofwateronmosquito
breeding however liesnotinthequantityofstrumflow
necessarytosupplytheindustriesbutratherinthedisposal
ofindustrialwastes Theactivitiesofstateregulatory
agenciesinthepreventionofpollutionofstreamsresultin
thelargescaledisposalofliquidindustrialwastesonland
Sincetheseindustrialwastescontainsusoendedandcolloidal

material theytendtoclogtheporesofthesoilonwhich
theyare spread Consequently largeareasof andare flooded

withshallowpondsandmanysquaremilesofnewmosquito
breedingareasarethuscreatedeveryyear

Thequantityrequiremntfordomesticuseof
waterfromthestreamsintheCentralValleare intotal

relativelysmallcompredtoindustrialandirrigationdemands
Qualityrequirementshowever areextremelyhighandreouire
themaintenanceoflargevolumesofstreamflow Insome

areas suchasthoseservedbytheContraCostacanal the

increasedflowfromShastadamhasresultedintheelimination
ofbrackishwaterandthere isnowtakingplaceintheunlined
waterwaysaprocessofleachingoutofthe saltfromthe soil

ofthestreambedandbanks Sincethisleachingprocess
impartssalinitytothefreshwaterinthesewaterwaysitis
necessarytomaintainlargevolumesofflowforpurposesof
dilution Anotherfactorinthewaterqualitywheredomestic
use isconcernedisthatoftemperature andagaininthecase
oftheContraCostacepallargevolumesofflowneedtobe
maintainedforthemaintenanceofsatisfactorilylowtempera
turesfordomesticuse

SalinityinFlow

Entirelyasidefromthefactorofleachingof
saltfromthesoil inunlinedstreamchannelsistleproblem
ofmaintenanceoffreshwaterconditionsatthemouthsof

theSanJoaquinandSacramentorivers Inordertorrevent

theupstreamtravelofsaltwaterduringperiodsofhightide
itisnecessarytomaintainlargevolumesoffreshwaterflow
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atalltimes Thisrequirementisexistenttheyearround
irw Thebenefitsofsalinitycontrolarenumerous oneofthe

principalbenefitsbeingtheavailabilityoflargevolumes
offreshwaterforindustrialpurposesattheindustrialsites
nearthemouthsoftheriversinquestion

Itisapparentfromthefactorsdiscussedthat
theproblemofcontrolofmosquitobreedingisnotafixed
orstaticenebutinsteadniaybeaffectedbymanyfactorsof
wateruseoverwhichmosquitoentrolagencieshavenocontrol
Almostwithoutexceptionte increasedregulationanduseof
waterintheCentralValleywill tendtowardanincreasein

theproblemofmosquitobreedingbothfromthestandpointof
increasedareaandanincreaseinthenumberofmonthsper
yearduringwhichsurfacewaterswilloccur Thecostof

mosquitocontrolintheCentralValleyisalreadyatremendous
onewiththeareanowundercontrol Ifasaresultofthe
factorsofincreasedwateruseandarising standardofcomfort

onthepartofthepeopleitbecomesnecessarytoprovide
completemosquito controlfortheentireCentralVallevthese
costsmaywellbecomeprohibitive Itappears therefore
thatfarseeingnlanninponthepartofthoseagencieswhose
responsibilityitistoregulatewaterusesmustbedonein
orderthatthesituationnotdevelopwhere inourenthusiasm

foronetypeofbenefitwecreateinsuperableproblemson
thepartofthoseagenciesengagedinmesqitocontroland
theprotectionofpublichealth
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MrRaley ThankyouMr Stead Weallappreciateyour
effortstoclarifythismatterforus Itisoneofthemost
importantandvaluablepresentationswhichwehavehadatour
meetings

ThenextpaperwillbebyChesterRobinsonon
proposedlegislation

MrRobinson InviewofMr SteadspaperitappearsthatI
shouldrewriteportionsofthispaper

PROPOSEDLEGISLATION

by

E ChesterRobinson

MembersoftheCaliforniaMosquitoControl Association

Inthisreporttoyouontheproposedlegisla
tionrelatingtomosquitoabatementdistrictstocomebefore
theStateofCalifornialegislaturemeetinginJanuary1947
Ihavenotputintheexactwordingofthesebills The

reasonforthisisthatwordingofthebillshavenotbeen
approvedbythelegislativecouncil Therefore wewillcon
sideronlywhatthebillsaretoaccomplishandthereason
fortheirpresentation

Firstandforemost tomostofus isthe

reauesttothelegislatureforthecontinuanceofthestate
subventionfund Theamountwewillaskforwillbe
120000000forthebiannumforthefiscal years19471948
Thisisequivalenttothep60000000grantedforthefiscal
year19461947 Theadvisorycommitteeto theStateDepartment
ofPublicHealthbelievethattostopthe stateassistanceat
thistimewouldleaveincompletetheresearchanddemonstra
tionsnowinprogress Theyfurtherbelievethatbecaueeof
thehighlabor equipment andmaterialcosts thatnew
districts thosenowbeinsrformedandtheenlargementof
existingdistrictswillrequirefinancialassistance Itis

thereforerecommendedbythiscommitteethataprogramof
reducingthepercentageofthestateparticipationindistricts
financesbeinstigated Inotherwords itisanticipated
thatafterafewyearsofassistancetogetthedistrictswell
establishedthattheyshouldthenbeselfsupporting The

statefinancecommitteewillbepresentedwiththisrequest
forthesubventionfundandiftherequestisgranteditwill
notbenecessarytopresentabilltothelegislature

1 Anamendmenttosection40045ofthepenal
codetoaddmosquitoabatementdistrictstotheotherdistricts
mentionedinthissection Thereasonforthisbillisthat
someDistrictAttorneyshaveruledthatitisillegalforthe
BoardofSupervisorstoadvancemoneytomosquitoabatement
districtsinanticipationoftaxrevenue
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2 AddtoSection2300thefollowingsentence
TheamountofmoneynecessaryfortheDistrictspurposes
mayincludeacashbasisfundandanemergencyfund

Thesechangesinthemosquitoabatementact
arenecessarytomakeitlegalforamosquitoabatementdis
tricttocreateareservefundtooperatebetweentheendof
thefiscalyearandthetimetaxrevenueisavailable

3 2314 Thedistrictboardmayestablish

andmaintainanemergencyfund forthepurposeofdefraying
unusualandunanticipatedexpensesincurredduringepidemics
orthreatenedepidemicsofinsertbornediseases Expendi
turesfromsuchemergencyfundmaybemadeonlyuponafour
fifthsaffirmativevoteofthedistrictboard Suchemergency
fundisnottoexceed250oftheestimatedexpendituresfor
afiscalyear

Inviewofthefactthatsomanydistrictsare
nowbeingformedonacountywidebasisandinsomecases
severalcounties itisthoughtadvisablethatanemergency
fundbeestablishedinorderthatthesedistrictsmight
immediatelystrtoperationstocontrolanepidemicofmosquito
bornediseases

4 AddasectiontotheMosquitoAbatement
Act authorizingtheBoardofTrusteesofadistricttochange
thenameofamosquitoabatementdistrict

5 AddasectiontotheMosquitoAbatement
Act allowingconsolidationofmosquitoabatementdistricts
uponathreequartersvoteoftheBoardofTrusteesofthe
districtwishingtoconsolidate Thisresolutionofinten

tionshouldthenbeapprovedbytheBoardofSupervisorsof
thecountyorcountiesinwhichthedistrictsarelocated

6 AddasectiontothePestAbatementAct
onconsolidation Thisisnecessarybecauseunderthepresent
lawthereisnoprovisionforconsolidation

7 AddasectiontothePestAbatementAct

specificallyauthorizingtheBeerdofTrustees tosellreal

property Thisisnecessarybecausethepresentlawintimates
therighttosell butdoesnotspecificallystate it

8 AddasectiontothePestAbatementAct
allowingtheBoardofTrustees500permeetinginlieuof
expenses ThissectionisaddedinorderthatthePest
AbatementlawwillconformwiththeMosquitoAbatementAct

9 AddasectiontothePestAbatementAct
2313 Thedistrictboardmayestablishandmaintainacash
basisfundforthepurposeofdrfrayingdistrictexpenses
betweenthebeginningofafiscalyearandthetimeofdis
tributionoftaxreceiptsinafiscalyear Suchcashbasis
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fundshallnotexceed60oftheestimatedexpendituresfora
fiscalyear

ThereasonforthisactissothatthePest
AbatementActwillconformwiththeMosquitoAbatement Act

Whenthesebillshavebeengivenanumber
thesuperintendentsandtheirBoardsofTrusteeswillbegiven
thisinformationanditissuggestedthattheyimmediately
contacttheirStateSenatorsandAssemblymenandrequesttheir
cooperationinthepassageofthesebills

MrRaley ThankyouMrRobinson Iassumethatcopiesof
theproposedbillswillbemimeographedandsenttoallthe
districtsuperintendentsinadvance sothattheycanbepre
sentedtotheirBoardsofTrusteesandlaterurgeduponour
AssemblymenandSenators

MrRobinson Wehopetohavemostoftheminshapetodeliver
toSecretaryPetersnextweek

MrPeters IhavealetterfromEdwinTJacobsen Secretary
die oaNdofTrusteesoftheDelanoMosquitoAbatement

Districtprotestingagainstanyproposal toeliminatepayment
ofcompensationtoSecretariesofBoardsofTrustees Asthere

isnoproposalforsuchlegislation theletterwillbefiled

ifthereisnoobjection

Mr Graz Ineventofcertainproposalstoincreasethe con

tributionsfromtheDistrictsforthe supportofourAssocia
tion itissuggestedthatwegetapromptopinionfromthe
AttorneyGeneralonthelegalityofthesecontributions We

havebeenpayingthemonthetheorythattheyareauthorized
byparagraphscandj ofSection2270oftheHealthand
SafetyCode Atpresentweareawaitinganopinionfromour
DistrictAttorneyonthematter Ifweare eventuallyto

contributelargesumsforthe supportofincreasedactivities
oftheAssociationonalongtimebasisitisnecessarytobe
absolutelysurelegally

Mr Ralez Weare alsotryingtogetanopinionfromthe
DistrictAttorneyofSutterCounty

MrRobinson IhaveaskedourDistrictAttorneyaboutitand
hedoesnotthinkthereisanythingtoworryabout especially

ifitisbasedonacontractforcertainservicesrenderedby
theAssociationtothedistricts However itwillbewise

tohaveanopinionfromtheAttorneyGeneralbeforegoing
ahead

MrRaley WewillnowhaveapaperbyMrDahlonthestate
controlprogramfornextyear Theraperwillbeillustrated

withslides



ION IxuwnrOREGON
LA

LISTOFMOSQUITO
CONTROLAGENCIES

INCALIFORNIA
Map
Nu DistrictName

1 PineGroveMosquitoAbatementDistrict
2 ReddingMosquitoAbatementDistrict
2 AndersonMosquitoAbatementDistrict
2 ClearCreekMosquitoAbatementDistrict
2 CottonwoodMosquitoAbatementDistrict
3 LosMolinosMosquitoAbatementDistrict
4 DurhamMosquitoAbatementDistrict
5 OrovilleMosquitoAbatementDistrict
6 SutterYubaMosquitoAbatementDistrict
7 SacramentoCountyYoloCountyMosquitoAbatement

District

8 FairOaksMosquitoAbatementDistrict
9 SolanoCountyMosquitoAbatementDistrict

10 NapaMosquitoAbatementDistrict
11 SonomaMosquitoAbatementDistrict
12 MarinCountyMosquitoAbatementDistrict
13 ContraCostaNo1MosquitoAbatementDistrict
14 NorthSanJoaquinCountyMosquitoAbatementDistrict
15 AlamedaCountyMosquitoAbatementDistrict
16 ThreeCitiesMosquitoAbatementDistrict
17 MataderoMosquitoAbatementDistrict
18 PulgasMosquitoAbatementDistrict
19 MontereyCountsHealthDepartment
20 FastSidePestAbatementDistrict
21 TurlockMosquitoAbatementDistrict
22 MercedCountyMosquitoAbatementDistrict
23 MaderaCountyMosquitosAbatementDistrict
24 FresnoMosquitoAbatementDistrict
25 ConsolidatedMosquitoAbatementDistrict

26

27

28

29

10

31

32

13

34

35

MOSQUITOABATEMENTDISTRICTS

IN CALIFORNIA

PRIORTOII45

SINCE 1q45

DeltaMosquitoAbatementDistrict
TulareMosquitoAbatementDistrict
HanfordMosquitoAbatementDistrict
DelanoMosquitoAbatementDistrict
DrMorrisMosquitoAbatementDistrict

WestSideMosquitoAbatementDistrict
CarpinteriaMosquitoAbatementDistrict
lialonaCreekMosquitoAbatementDistrict
ComptonCreekMosquitoAbatementDistrict
CoachellaValleyPestAbatementDistrict

SCALEINMILES

010E0 40 60 0



109

PROPOSEDSTATEBUDGETARYNEEDSAND
CONTROLFORTHECOMINGBIENNIUM

by

ARVEHDAHL ChiefMosquitoControl Section

SometimesIfeelitisunfortunatethatthe
businessofourmeetingscantbealittlemoreentertaining
Ifanygeneral expressionofoleasureweretobeshownby
handclappingduringoneofmypapersIdthinkofEdWynns
firstprofessionalappearanceinagaslitoutdooramusement
park Theapplausehe sayswasntterrificbutitwas
steady infacthebegantoheaescatteredhandclapsassoon
ashebegantoact Afterhisfifthinterruptingbow the

stagemanagerhauledhimoffbythescruffoftheneck
Theyrenotapplaudingyou youfoolhegrumbled theyre
slappingmosouitoes getonwiththeshow 1shallpay
attentiontothatlastphraseandgetimmediatelyintothe
lastscheduledformalpaperscheduledforourmeeting The

ProposedStateBudgetaryNeedsandControlProgramforthe
ComingBiennium

FirstletuslokatthemapoftheStateand
seewheretheexpansioninmosquitocontrolhasoccurred
Attachedmapshowingdistrictsorganizedbeforeandsince
1945

AsnotedbyDoctorHalversonandMrRobinson
ourAssociationPresident thegrowthofareacontainedin
mosquitoabatementdistrictsduringthepastyearhasbeen
phenomenal Thetotalareaincludedinformalmosquitocontrol
districtsbefore1945 was4646squaremiles Since1945
newdistrictsandannexationstoolddistrictshavetotaled
6353 squaremiles givingatotalareanowincludedinmos
quitoabatementdistrictsof10998squaremiles Inaddition
actualanticipatedorpossiblyindicatedfutureannexations
andnewdistrictscanbelistedasfollows TheEastSide

PestAbatementDistrictannexed106squaremilesonOctober
28ofthisyear andDelta200squaremilesinOctober the

MaderaCountyMosquitoAbatementDistrictorFanizedthisyear
containsamout140squaremiles However itisanticipated
thattheMaderaCountyMosquitoAbatementDistrictwillannex
atleastanadditional200squaremilesandprobablyall the

areainthecountywestofthe SantaFetracks InFresno

County indicationsarethatannexationswilloccurinthe
ReedleyandClovisareastotheConsolidatedMosquito Abatement

District Furtherindicationshavebeenthatthepeople in

thevicinityofBiolaKerman andSanJoaquindesirea
districtofsome4G0squaremilesseparatedfromtheother
twodistrictsnowinthatcounty The SutterYubaMosquito

AbatementDistricthasindicatedthattheywouldannex
additionalareaassoonasoperationsarebegunbythenew
SacramentoCountyYoloCountyMosquitoAbatementDistrict
TheDoctorMorrisMosquitoAbatementDistricthasindicated
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thatanareawillbeannexedinthevicinityofShafterand
Wasco Indicationsofinterestinnewdistrictshavebeen

presentedtousfromRiversideandSanBernardino Ventura
andSanJose Thetotalpotentialnewareaamountsto2756
sauaremiles Asyouwillnotebyobservingthemap the

greatestamountofthisarealiesinthegreatcentral
valley Thisareaalsoisgenerallyconfinedtotheirriga
tedareasoftheState Asirrigationincreases somay

weanticipatethedemandformosquitocontroltoincrease

ThegeneralconclusionsfornurfutureProgram
reachedinameetingwiththe StateDepartmentofFuhlic
HealthAdvisoryCommitteeonmosquitocontrol following
discussionoftheencephalitisstudiesand subventionprogram
as ithadbeencarriedouttodatewere

1 Thatitwas stilltheirdecisionthatifanything
definiteis toberesolvedfromtheprogramthat
itwouldhavetobecarriedonatleastduring
thecorningbiennium

2 Thataminimumofmoneywasbeingexpendedon
researchandbasicmedical studyofencephalitis

a7fcurrentsubventionmoniesthecommitted
allocationto theSacramentoCountyYolo
CountyMosquitoAbatementDistrictof
35000bereducedtoX20000inasmuchas
halfof1916hadgonebywithoutoperations
afurthercutbeingrecommendedifopera
tionswerenotunderwaybyFebruary1st

bThatthebalanceofsubventionmoneysbe
expended firsttonewdistricts and
secondlytodistrictswithwhomwehave
subventioncnntractrthatannexnew

territoryduringthepresentfiscalyear
newcontractstobecompletedbyFebruary1st

3 Thatwiththeoccurrenceofencephalitisoutside
oftheCentralValleywecannot justifiablyrestrict
ouractivitiestothatareaalone

U Subventionmoneysareessentialthroughatleast
thenextbienniumtopromoteanddevelopadeauate

mosquitocontrolprogramsinendemicareasinthe
State Subventionallocationinthefuturemust

beonarevolvingbasis withaidtoestablished

districtsreducedeachyeartoallowforassistance
tonewdistrictsanddistrictsannexingnew
territory

5 ItwastheconclusionoftheAdvisoryCommitteethat
inasmuchasthepreantallocationof600000
coveredtheworkofreallyoneyear thatthere

questtotheLegislatureshouldbeforadouble
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amountor1200000forthe4749biennium

Thiscompletestheplanforcontinuingthesub
ventionprogramduringthecomingbiennium Theentireprogram

inregardtodistrictandstate activitiesforthecoming
bienniumcanbedividedintotwo sections 1 Activitiesof

thedistrictsthemselves assistedbythe State and2 the

studyandoperationalresearchprogramcontemplatedbythe
MosquitoControlSection First inreardtothecontrol
Programsof thedistricts afterayearsoperationwewill
havedefinedourobjectivesto thefullunderstandingofall
districtsinthematterofadoptingprofessionalandaccepted
techniquesofmosquitocontrol Alldistrictswillhave

acceptableoperationaldailyreportsandwillbeobtaining
basicinformationfromtheirmonthlyoperationalreportswhich
willbeofvaluetotheminanalyzingtheirworkandplanning
theirfutureactivities Entomologicalworkwillbeincor
poratedonanincreasingscale insofarasispossible in

connectionwithsubventioncontracts Ourconsultationservice

todistrictsandinlocalitiesinthe Statedesiringassistance
ontheirmosquitocontrolproblemswillbegreatlyimproved
throughthepresentyearsactivities Certeinprogramswill

beencouragedandasystemofdisseminatingusefulcontrol in

formationtoalldistrictswillbeencouragedandadoptedif
nootherarrangementcanbemadeforthisservice

Inregardtothecomplimentaryinvetigational
programtobecarriedonthroughtheStateDepartment of

PublicHealthMorcuitoControlSection ourphilosophhas
beenchangedfromtatinforceduringthecurrentyear In

additiontoourYoloCountyexperimentalarea weshallpromote
severalprojectswhicharea tobeworkedinconjunctionwith
establishedmosquitoabatementdistricts Inconsideringthe

proposedprojects theStateDepartmentofPublicHealths
AdvisoryCommitteeonmosquitocontrolconcurredthatmore
valuablepractical informationcouldbeobtained andthat

greaterassistancecouldbeextendedtothe districtsatthe

sametimebytheirestablishment thanbyconcentratingall
effortsinasingle formalareaofourown Itwasconcluded

thatthe followingprojectsshouldbeundertakenwithinthe
limitsofthepersonnelofthe1osquitoControl Section

assistedbytheU SPublicHealthService Communicable

DiseaseCenterunit assignedto theCaliforniaDepartmentof
PublicHealth additiontotheYoloCountydemonstration
area

1 ThermalGroundAerosol SutterYubaMosquito

AbatementDistrict

Inviewofthegreatamountofgroundthermal
aerosolworkdonebytheSutterYubaMosquito
AbatementDistrict itwasdeemedadvisableto

studytheprobleminthisarea Itisanticipated
thattwofieldinspectorswillbeinonthepro
ject andthatgeneral supervisionofthework
canbeextendedbyMagyandFowlerwhowillbe
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stationedintheYoloCountydemonstrationarea
Thisprojectwillbedesignedtoevaluatetheuse
ofthermalgroundaerosolsforlarvalaswellas
adultmosquitocontrol

2 SewerFarms WineryWastes

Practicallyeverydistrictandnearlyeverytown
hasasewagedisposalproblemwhichatpreentis
creatingamosquitonuisance Inaddition

accordingtoworkdonebytheH000erFoundation
possiblevectorsofenceohelitisarefoundinthese
sourcebs Itisconcoctedthatidealdisposal
methodswilllargelyeliminatemosquitobreeding
Whatisneededisdefiniteknowledgennthebest
emergencytreatment aswellascontinuouslarvi

cidaltreatment forsewagefarmsandwinerywastes
ItisproposedthatthisworkbedoneinFresno
County withonemanassignedtothisproject
controlworktobeaccomnlishedbyoneofthe
mosquitoabntementdistricts

3 Canals LadinoCloverFieldsEastSidePest
AbatementDistrict

Thecontrolofmosquitobreedingalongcanalsand
deadendsborrowpitsandladinocloverfields
isimportant Certaintechniouesdevelopedby
theEastSidePest AbatementDistrictneedthorough

checking Itisproposedthatonemanbe
assigned inthisareatoworkonthisproblem

4 S1ouLhs Pastures Weedkiller TulareHanford
andDeltaMosquito AbatementDistricts

Specialworkneedstobedoneonevaluating
controlofmosquitobreedinginsloughsand
orchards Theuseofweedkillerinsloughsand
ininaccessibleareasneedinvestigation One

man ifavailable willbeassignedtothis
project

5 EvaluationStudiesontheUseofAirplaneThermal
Generatorsand7Trays DoctorMorrisIlosauito
AbatementDistrict

Thereisadefiniteneedtoevaluateeffectiveness
andcostsoftheuseofairplanesongeneralcontrol
activitiesinCalifornia InasmuchastheDoctor

MorrisMosquito AbatementDistricthaspurchased

threeplanesthisyear itisproposedthatworkers
beassignedtothatdistrictfortheentireseason
toevaluateairplanework Inviewofthemagni
tudeoftheevaluationstudy itisoroposedthat

anengineersupervisetheprogram tobeassisted
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bythreeinspectors

6 DrainageTechniquesReddingMosguitoAbatement
District

Asapartofthegeneralsupervisionofthedistricts
inthenorth itis proposedthatiIr Snyderbe
stationedinReddingagainnextyear Oneofthe

majorproblemsinthatareaisdrainagemaintenance
Itwasproposedthatcompletedetailsonthiswork
berecordedduringtheseason

7 RiceFieldsU SPublicHealthService Merced

CountyMosquito AbatementDistrict

Thisprojectwasconsideredonethatcouldbemade
aportionoftheworkofthePublicHealthService
inCalifornia The AdvisoryCommitteeindicated
thatourthoughts whichcalledforsettingupa
singleinvestigationintMercedareanearthe
CommunicableDiseaseCenterMalariaControlProject
atCastleField wouldbeveryworthwhile Itwas

felthowever thatcomparableworkshouldbe
carriedoninanotherareaintheSacramentoValley
wheretherealricebowloftheStateexists Dis

cussionsincludeduseofinspectiontechniques
discussionoftheliteratureonthesubject and

detailsoforganizationfortheproject A
secondaryadvantagetodoingthisworkatMerced
isthefeasibilityofcontinuingstudiesonthe
residualeffectofDDTintheareaimmediately
surroundingCastleYield Thebuildingsand

artificialrestingplacessprayedinthefallof
1945didnotshowamarkedincreaseinthenumber
ofadultsthisfallwhenotherrestingplacescon
tainedhundredsofAnophelesfreeborni Itis

Proposedthatthesestudiesbecontinuedalong
withthericefieldinvestigations

8 CollectionofMosquitoesforExaminationinthe

VirusLaboratory

Itisconsideredimportantthtthe studiesonthe

distributionofencephalitisbecontinued Itis

proposedthatthisactivityalsobecarriedonby
theU SPublicHealthServiceCDCunit Itwas

thoughtthetworkersinthesevareascould
assistinthecollectionoflivemosquitoesfora
unitthatwouldidentifyandfreezemosquitoes

forshipmenttotheVirusLaboratoryduringthe
comingseason Atleasttwoentomologistswill

berequiredontrisdetail
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Thisinformationwilllargelyhavetobecollected
fromrecordsobtained incompletingtheother
specialprojectsandfromthe severalmosquito
abatementdistricts However itwasthefeeling
oftheAdvisoryCommittee thatspecialemphasis
shouldbeplacedonthisitem Accordingly
somedefiniteplanwillhavetobemadefrnr ex

tendingthecollectionactivities particularlyon
Culextarsalis wherebythelengthofseason
density andotherdatacenbecollectedovera
largearea

1C LocalEntomologicalServices

Itwasproposedase secondarybenefitfromthe
establishmentofspecialprojectsthroughtout
theSacramentoandSanJoaquinValleysthat
specialconsultationservicecouldbeextended
tothemosquitoabatementdistrictsduringthe
season Thesebenefitswould includeidentifica
tionofmosouitoes esristinmakingadult
collections instructionsofnewpersonnel and
similarservices

11 YoloCountjDemonstrationArea

TheAdvisoryCommitteestressedthatif thein

formationwehadtoknowcouldnotbeobtained
inYoloCounty thenthatareashouldbeabandon
edandthe informationshouldbe soughtin
otherareas Itwasconcludedandagreedthat
generalactivitiesshouldlargelybeconcerned
withecologystudiesandacertainamountof
experimentalwork suchasimprovementof

standardsoflarvalandadultcollectingmethods
investigationofnewinsecticidesandsolvents
testsonnozzles varioustypesofequipment
nottestedindistricts and possibly flight
rangestudios Othersuggestedtopicswerecom
parisonofDDTdepositsfromdifferentsolvents
andDDTresiduesonagriculturalproducts

Withfivemententetive1vallocatedtotheYolo
CountyDemonstretirnnareacaremustbeexercised
inorderthatstudiesundertakencanbecompleted
GeneralcommentsbytheCommitteewereasfollows

aThattheecologystudiesinvolvingthesetting
upofsixteensectionsinwhichroutinein
specticnstwiceamonth oroftenerwillbe
carriedout plusastudyofselected
habitats suchassewerfarms ricefields
orchards canals etc wereworthwhileand



ThiscompletesmypaperontheProposedState
BudgetaryNeedsandControlfortheComingBiennium The
continuedhealthyandprogressiveattitudeofallmosouito
abatementdistrictsandcooperationonourmutualproblems
byallvestedpartiesisnecessaryifwearetoachievethe
goalswehavesetbeforeus

MrRala ThankyouMrDahl Wewillnowhaverecessfor
tenminutes
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shouldbyallmeansbecarriedout

bTheadultcollectionrecordsinaugurated
lastJuneshouldbecontinued

c Thatbeforeanyexperimentalworkincon
nectionwithDDTdeposits newinsecticides
etc isdone averythoroughsearchof
allliteratureonthespecificproblems
shouldbemad andonlythoseitemsappear

ingtobepromisingshouldbeinvestigated

d The studyofDDTresiduesonawricuitu
productswillhavetobedone trough
someoutside agency Perhapscollection

ofsamplescanbedonebymosquitocontrol
orfnizatinns hut ifpossible theentire

problemshouldbewishedoffonsomeother
oranization

RECESS

Mr Gelb FortheremainderofthepapersIwillaskEd
TEshburnoftheTurlockDistricttopreside

MrWashburn Wewillnowhaveaseriesofretortsondistrict

activitiesthisyear ThefirstpaperwillbegivenbyTed
RaleyoftheSutterYubaDistrict

AREPCRTCNDISTRICTACTIVITIES

T GRaley Superintendent

SUTTERYUBA7flSQUITCABATEMENTENTDISTRICT

Threethingscombinedtomakethenrogramof
theSutterYubaMosouitoAbatementDistrictasuccessfulone
initsfirstyearofoperation TheBoardofTrusteesin
structedtheSuperintendenttodoallthingsnecessaryto
ridthedistrictofmosquitoes thepersonnelwere willing
toworknightanddaytoacconthisobjectiveandthen
therewasDDT Thissamepleasantconditionstillprevails
andwillgoalongwaytowardmakingfutureoperationssuc

r cessful
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OperationsstartedinMarchandasmenwere
hiredtheywerenutintothefieldtosurveythemosouito
problem Asnomobileequipmentwasownedbythedistrict
atthistimeeachemployeeusedhisownvehicleonarental
basis UntilsprayunitsweredeliveredinlateMarchvery
littleactualcontrolworkwasattempted Intheseearly
weeksaneffortwasmadetoimpressthepropertyownerswith
theneedofcooperation Withtheaidofdryweatherandthe
normalseasonaldeclineofAnophelesfreebornithedistrict

wasofftoagoodstart Thisdrywarmweatherkickedback
howeverwhenirrigationstarted Everyoneirrigatedatthe
sametimeandAedeslarvae startedappearingbythemillions
IfwehadnthadDDTforbothlarvicidingandadulticiding
mosquitocontrolwouldhavehadablackeye

DDTwasoursalvation Usedasalarvicidewe

wereabletotreatmanysituationsthatwecouldnthavetreat
edwithoil Mixedwithwateritmadeamuchclearnermaterial
toworkwithandthemenandeceiornentwerenotcoveredwith

athickcoatingofdirtandoil Thecostpergallonofmixed
larvicidewasless thanoilandtransportationproblemswere
reduced AfewgallonsofDDTconcentratepluswaterthatwas
alwaysreadilyavailablemeantlighter moremobileequipment
UsedasanadulticideDDTofferednewmethodsofmosquitocon
trolneverbeforedreamedof Betterpublicrelationswere

achievedfromouradulticidingnrogramthanfromallother
activitiescombined Itwasdirect itwasapoarentandit

gaveimmediaterelieffrommosquitoesandotherpestsaswell
Peoplesawthecontrolcrewsworkingintheirnwnandtheir
neighborsyardandfeltthattheirtaxmoneywasbeingwell
spent Astheexhaustaerosolwasdevelopedlargeareaadult
controlwaspossible Rancherswithlargolaborcrewsworking
inthefieldsandorchardssereverypleasedwithresultsof
ourfogging

DDTwasusedinalloperationswithconfidence

andwefoundthatitwasjustified Someflowersweredestroy
ed probablybythesolventsratherthanbyDDT andafew

fishwerekilled Thesefewminoraccidentshavebeeneduca
tional Peopleweresopleasedwiththerelieffrommosquitoes
nooneseriouslycomplained Everyonewhoreportedtrouble
seemedmoreinterestedinhelpingperfectmethodsratherthan
incomplaining Fromthelimitedexperiencegainedinone
seasonthefutureofDDTinthe SutterYubaarealooksbright

Asmosouitobreedingdeclinedinthefall an

extensivedistrictwideadulticidingnregramwascarriedon
againsttheoverwinteringadult Theexhaustaerosolproved
tobeaveryworthwhileadditiontoourequipment For

culvertsunderneathhouses largebuildingsfilledwith
boxesandotherequipmentwhere itwasnearlyimnossibleto
treatbyspraying thefogdidagoodjob Theaerosolhelp
edtospeedupthisprogramaswell Thisprogramplusarea
fogginginFebruaryandMarchwillhelptoreducetheover
winteringadultandshouldhelpreducethelarvaepopulation
intheearlyspring



117

Planstomakerasystematic surveyandrecord
ofexistingsourcesofmosquitoeshavebeensetasidetemp
orarilyinfavorofditchingandclearing Thissurveywill
becombinedwiththelarvicidingandinspectionworkin the
s Allwinteractivitiesarebeingdirectedtoward re

ducingbreedingareasandtheexistingadultpopulation

MrWashburn Thenextreportisbymyselfontheoperations
oftheTurlockDistrict

SUMMARYOFTHETURLCCKMOSQUITOABATEMENT
DISTRICTOPERATIONS

by

GEdwinWashburn Superintendent

TheTurlockMosquitoAbatementDistrict was

organizedundertheMosquitoAbatementActoftheStateof
CaliforniaonFebruary28 19LL6 Thisdistrictcomprises
approximately350squaremilesofthesouthernportionof
StanislausCounty ItalllieswithintheTurlockIrrigation
Districthencetheranchesareunderirrigationfromthis
source Theproblemsarisinginmosquitocontrolhere stem
largelyfromexcessorwasteirrigationwater Thelarge
acreageofLadinocloverpasturelandsmakeanideal habitat

forthebreedingofcertainviciousbitingfieldmosquitoes
namely Aedes Witheachsuccessiveirrigation abouteach
10days therearisesafreshcropofmosquitoesinthe
watersofthesefields Considerableemphasishasbeen
placedonthecontrolofthediseasebearingmosquitoesfound
inthisarea Themalariamosquito Anophelesfreeborni is

foundhereinlargenumbersbreedinginfreshwater Cf

recentimportancehasbeenthecontrolof theprincipal
vectorofequineence sleepingsicknessknown
asCulextarsnlis Thisspeciesiscosmopolitanand isthere
foreadifficuatmosquitotocontrol Inall about20

speciesofmosquitoeshavebeenfoundintheTurlockMosquito
AbatementDistrict

Cantrolmeasureswereinstitutedasrapidlyas
suitableequipmentcouldbeobtainedandrersonneladequately
trained TheJeepwaschosenasanidealmobilepieceof
equipment AnEssickAirPowersprayerwasmountedonthe
Jeep Thismakesasprayripwhichisadaptabletomanyuses
ie larviciding orresidual sprnving isextremelymobile
economicaltooperateandrequiresbuttwomentouseeffective
ly Thecostofsuchapieceoequipmentvarieswithlocal
conditionsbutshouldbeintheneighborhoodof180000
TheTMADhas4suchunitswithadditionalunitsplannedfor
thefuturewithexpansionoftheDistrict Thesesprayers
operateat80lbs psithusdeliveringpernozzleabout1
gallonofliquidinsecticideperminute Anaveragetwomon

fir crewcanadequatelycoverfrom50to100acresofmosquito
breedingareaperday Handsprayersofthe3galloncylindri



caltypeareusedtoaugmenttheHowerenreynrsforthereare
manysituationswhereitisnotfeasiblenoreconomicalto
usepowerequipment Attheheightofthe seasonJune July

August18mencomprisedthepersonnelof theTMAD

Theuseofaircraftinmosquitocontrolwas
usedtoadvantageinriverbottomareasinaccessibleto the

Jeeps Thishasproventohenotonlyameansofpaining
adequatemosquitocontrolbutalsoaneconomicalmeans

Insecticidesusedinthecontrolmeasuresof
theTHHIADhavebeenDieselOilandDDT Theoilhasbeenused

aloneorincombinationwithDDTinvaryingstrengths By
farthemosteconomicalmaterialusedhasbeenaDDTxylene
wateremulsion Allfieldoperationsagainstmosquitolarvae
havebeenstrikinglyeffectiveusingthismaterialata o
DDTstrength Residualsprayingoperationsaboutbuildings
againstadultmosquitoeshasgivenexcellentresultsusinga
2eDDTemulsion Thegreaterportionofthesupniiesand
materialspurchasedandusedbytheTMADhavebeenwarsurplus
materials ThishasresultedinagreatsavingtotheDistrict
andhasgivenusa sourceofexcellentmaterials

Thewinterprogramofactivitieshasbeen
plannedalongtwolines oneresidualDDTsprayingaboutfarm
steadsandtheotherdrainageoperationsincludingclearing
andbrushing Severalareasofcnneiderableextentwillbe
drainedthusaffordingpermanentcontroloftheseplaces
Theresidualprogramisbeingextendedtothoaesectionsof
thedistrictwherelarvicidingoperationswereataminimum
lastsummer Thiswillbenxten1ediftimepermits
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MrWashburn ThenextpaperwillbebyEdDavisofthe
ConsolidatedDistrictinFresnoCounty

Mr Davis Ididnotprepareananer Weareayoungdistrict
weofficiallystartedoperationsenAugust16thofthis

year Theequipment situationwasandis stillbad alehave

beenabletopurchase somejeepsandafewrowersprayrips
IthoughtIhadasmalldistrictatfirstbutafterdriving
arounditforawhileitlooksverylarge ononetripI

almostexpectedtorunintothelevadastateline However
wearehavingameetingMondaynightwiththe ideaofannexing
theReedleyarea whichwilladdanother140squaremilesand
includeeverythingdowntotheTulareCountyline wherewe

willabutontotheDeltaandTularedistricts

Thebulkofourcountyisorchardgrapeand
farmlandandthe soilisgenerallysandy Curmostdifficult

problemswillbe inthewesternanrtionoftheDistract Cur

BoardofTrusteestakesgreetinterestinourwork andour

PresidentMrAdolphPruess isattendingthisconference

1maintainheisoneofthebestpresidentsaBoardora
Districtcouldhave
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MrWashburn ThankyouMrDavis Agoodmanydistricts
haveenlargedtheirboundariesbutthebiestnowisthe
Merceddistrict ofwhichWesEwingisManager

MrEwin TheoriginalMerce1Districtwasquitesmall
butin1915itwasenlargedbyannexationtoinclude the

entirecounty atotalof1995sauaremiles However aswe

arecollectingtaxesfortheenlargeddistrictithasbeen
necessaryforustogetoutanddosomethingfast lestour

peoplethinknothingisbeingdone Wesucceededingetting
averylittleequipmentbutthelaborsituationinthe
springwasbad Nowthereareagoodmanymenlookingfor
ourtypeofworkandwewillbeabletoexpandourprogram

3urwinterprogramwillbesurveyingandmain
tenanceofdrainage Wehavemuchtolearnaboutourdistrict
andintendtostudyouroroblernscarefully Wehave establish

edatrainingschoolforourmen andtakethemtoourLos

Banoslaboratoryforafourhoursessioneachweek This

workisinchargeofourentomologistMr Smithandourmen
appreciatethetrainingandareinterested

Thereisagreatdealofoppositiontoour

operatingoutofacentraldepotowingtothesensitiveness
of thevariouslocalitiesinourcounty andtheareaistoo

largeanywaytobeworkedfromonemaindepot Weexpectto
dividetheDistrictupintoeightdivisionsofabout250
squaremileseach withacrewandoneortwopiecesof
equipmentineach

Wehavedonealittleexperimentalworkwith
airplanes andexrecttousethemextensivelyforsomeof
ourwork Wenowhavennarrsncrementwheretheoperator
willtakehisplanefreeofchrgetotherlacewhereweare
working

MrWashburn ThankyouMr Ewing Wewillnexthearfrom

MrGordonF Smith theentomologistoftheDrMorris
District ontheiroperations

Problem

ENCEPHALITISVECTORCONTROLPRCGRAIVI
ofthe

DRMORRISTiCSQUITCABATEMENTDISTRICT

Presentedby

GCRDONF SMITHEntomologist

TheDrMorrisMosquitoAbatementDistrict
encompasses764squaremilesinthesoutheasternpartofthe
CentralValleywithBakersfieldattheapproximatecenter
Thisareacontainsalltypesoflandfromundevelopedsemi
aridareastohighlydevelopedirrigatedfarmingdistricts
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andagreatdealofunincorporatedurbanandsuburbanresiden
tialterritory Theseunincorporatedareasareforthemost
partunseweredandwiththeusualproblemsofthistypeof
area Thisareahasforthepastfewyearsbeenrecognized
asoneoftheprimaryencephalitisareasofCalifornia

AtthetimeofinceptionoftheEncephalitis
controlprogramherelastMaylittle informationwasavailable

concerningthebreedinghabitsofCulextarsalistheprincipal
vectorofthisdisease DrWilliamReevesoftheHooper
FoundationforMedicalResearchwhohasbeenstudyingthe
diseaseinthisareaforsometimeagreeonthenecessity
ofobtainingmoreinformationonthebiologyofthemosquito
concernedandofferedthecooperationofhisstaffinde
termininglarvalmaterialandmakinganalysesofbiological
surveys

MethodofApproach

Thenormaloperationsof thisdistrictinthe

pasthavebeenprimarilyagainstpestmosquitoeswithemphasis
onAedesbreedinginlargeirrigatedandflooded areas During
theheavybreedingseasonasmallcrewwasalsoemployedin
housetohouseinspectionintheheavilypopulatedareas
Forthemostparttheequipmentinuseconsistedofpower
equipmentsuitableforthecontroloflargebreedingareas

IntheTightofinformationathanditwasfelt
thatCulextarsalisbreedingwouldbefoundprimarilyinsmall
breedingspotscallingforcloseinspectionandtheuseof
lighthandequipmentforcontrol Althoughtherewas atthe
time agroupofmendoinghousetohouseinspectiontheir
workwasrestrictedtoresidentialareasandcoverage though
rapidenoughtokeeptheadultmosquitopopulationbelowpest
levelwasnotsufficientfordiseasecontrol Withtheneces
sityinmindforsupplementingtheworkofthiscrewandthe
needformore specificinformationconcerningthebreeding
habitsofCulextarsalisinordertodevelopemoreefficient
vectorcontrolmethodsitwasdecidedto setupaspecial
sectionforencephalitiscontrol

Forthispurposethatportionofthedistrict
whichwasmostpopulatedandwhichwasexpectedtocoverthe
greatestpartoftheencephalitisproblemwasdividedinto
fiveencephalitiscontrolareas Map Insettingupthese
areasaneffortwasmadetomakethemasnearlyequalas
possibleintheamountofworknecessary

Aspecialgroupofmen was hiredto serveas

inspectorsintheseareas Aneffortbeingmade tohiremen
whowerereceptive mentallyalertandcapableoflearning
rapidly Thesemenwererivenaperiodofindoctrination
goingoutwithexperiencedcrewstolearntheessentialsof
mosquitosurveyandcontrol Theywerealsogivenbackground
informationonwhatwasknownofencephalitisandonentomo
logicalsurveyandcontrolproceduresastheyrelatedtothe
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controlofinsectbornediseases Asequipmentbecameavailable
andthemenwereconsideredsufficientlytrainedtobeaintheir
primaryfunctiontheywereassignedanencephalitiscontrol
area

Sincethefunctionoftheseinspectorswasclose
inspectionforcontrolofsmallsnurcosnrincipallyofCulex
mosquitoes themajorpiece ofequipmentnecessarywasa
vehicle Theywerefurnishedwithhandsprayequipmentfor
controlpurposesandinstructedtoreportanylargebreeding
placestotheoperatorsofpowerunitsworkinginthearea

ControlEvaluation

Asanindextoadultpopulationandtocheckon
theefficiencyoftheseoperatinnsasystemofadultcollectinP7
stationswassetupimmediatelyuponbeginningoeerationsin
eachofthefiveareas Anattemptwas jadetoputfrom1Cto
12stationsineacharea The stationstobescatteredthrough
theareaasevenlyaspossibleandatleastamilefromeach
other Inselectingthe stationsaneffortwasmane toget

wellprotectedandshadeddacesalthoughinsomecasesit
wasnecessarytotakewhatcouldhefound Thelargepro
portionofthe stationswere establishedinchickenhouses

sincethemosquitoesinvolvedhavebeenshownbyDrReeves
topreferbirdhosts

Inoperationthese stationsarevisitedonce

weeklyonthe samedayeachweekandasnearthe samehour

aspossible Since thecountingandcollectingofallthe
mosouitoesinastationweel1betootimeeonsuming themen

were instructedtocountall themosquitoespresent if

possible buttocoantfornnloneyrthan10minutes After

recordingthcount thtookasampleofthemosquitoes
presentof25ormore specimensifpessih1ewhichwerebrought
intotheoffice Thesesameleswerdeterminedasto species
andsexandrecordedontheappropriatesectionofthe field

collectionreportform Fortheparpnsesofgrossstatistics
thespeciesweregroupedonswnarysheetsunderWhiteLegred
Culex Encephalitiscarriers DarkLeFedCulexAedes
AnophelesandotherGenera Thismaterialwasteenentered
onreraphsonebeingkeptforeachcollectingstation onefor

eachareaandoneforthedistrict Thesegraphsstudiedfor
periodicity affectoftemperatureandrelativehumidityetc
Graphs

Asyousee these1havehereareonlyforCulex
mosquitoes Ctheruerarnwerenotrrevnlent inthe stations

andforthepurposesof teis talkwerenot included These

stationsaremaintainedyeararFundandthe graphsarebrouarht
uptodateeachweek

ReportingMethods

Forthepurposeofobtainingfieldreportswith
thealldesiredinformationaformwasdrawnupandprintedin
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manifoldbooks theinspectorkeepingthecarboncopyandthe
originalbeingturnedinwiththe sample The formisbeing
revisedatpresenttoconformtoapunchcardcode setupby
DrReevesandMr BrookmanoftheHooperFoundationunit
Itwasmadeassimpleaspossibleinordertoreduceconfusion
andincreaseaccuracyinitsusebythefieldmen Essentially
itisacheckoffformastolarvalhabitatconditionswitha

spacefordescriptionofadultcollectingstationsandaremarks
section

Wewishhere toexpressourappreciationfor
theirhelpandcooperationinthisworktoDrReevesofthe
HooperFoundationMrBrockmanoftheU SPublicHealth

ServiceandtheothermembersoftheHooperFoundationField
ResearchUnit

MrWashburn ThankyouMr Smith Thefinalpaperinthis
groupwillbepresentedbyTedAaronsontheDeltaDistrict
work

DELTAMCSQUITCABATEMENTDISTRICT

by

THECDCREAARCTS Entomologist
DeltaandTulareMosquitoAbatementDistricts

TheDeltaMosquitoAbatementDistrict with

headquartersinVisaliawasformedtwentyfouryearsago
itsmainfunctionbeingtowageanantianophelinecampaign
andtherebyrethcethemalariaratewhichwashighinthe
country

Unfortunately recordsarenotavailablecon

cerningtheseearlyactivities Itistheopinionofmanyof
theolderresidentsthattheeffortsofthedistrictwereof
valueinthereductionofmalaria Theeconomicdevelopment
ofthissectionoftheSanJoaquinhasbeenrapidafactor
ofimportance inmosquitoabatement

MydutiesasentomologistfortheDeltaand
TulareDistrictscommencedJuneofthisyeer atwhichtime
uponthediscretionof the trustees theDeltaDistrictwas

completelyreestablished

DDTwasintroducedintocontroloperations
newequipmentwasprocured personneltrained andamosquito

abatementplantestablishedforthefirsttimeinthehistory
ofthedistrict

Apreliminarymosquitosurveyrevealedthat
threeofthefiveknownvectorsofthevirusenceohalitides
weretobefoundinTularecounty However themostcon

Sow SPICUOUSmosquitointermsofbitinghabitandpopulation
densityduringthesecondhalfoftheyearwasAedesnirromaculis
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aspecieswhichwasreportedinCaliforniaforthefirsttime
January1939

TheDeltaMosaitoAbatementDistrictbefore
1946coveredtwentysevensquaremiles withVisaliaasits

center Uoonreceivingitsrequestedsubventionfundfrom
the Stateforassistanceinmosquitocontrol thedistrict

expandedtoincludefortysquaremiles

Itwasapparentthatitwouldbedifficultto
achieve efficientmosquitocontrolwithcontinuedoperation
ofasmalldistrict consequently itwasproposedthatatan
appropriatetime theTulareMosquitoAbatementDistrictand
theDeltaMosquitoAbatementDistrictwouldseekconsolidation
ItwasagreedbyMrRollandHenderson Superintendentofthe
TulareiviosauitoAbatementDistrictaswellasnumerouscounty
residencesandmyse1 thntmornrapidmosquitocontrolcould
berealizedifadistrictwereorganizedonacountywide
elan

TownsandfertrLtngareassouthofTulareex
pressedaninterestinannexingtotheTulareMosquitoAbate
mentDistrictasdidindividualsintheareanorthofVisalia
totheDeltaMosquitoAbatementDistrict

TheterritorynorthandadjacenttotheDelta
districtWoodlake Ivanhoe Goshen hasjustbeenannexed
TheDinubaregionrepresentativesarealsointerested in

beingincludedinthedistrict Withthecontinuationof

mosquitoabatement interest itwillnotbelonebeforethe

entirevalleysectionofthecountywillbeapartofthe
controlprogram

TheDeltadistrictnowincludesapproximately

285squaremiles Withtheexpected additionoftheDinuba

region thedistrictwillcontainapproximately500square
miles whichwouldmakeourborderinthenorthcontiguous
withtheConsolidateddistrictofSouthernFresnoCounty

TheTulareandDeltaDistrictshaveworkedin

closecooperationthisbast season Mr Hendersonhasbeen

interestedintryin newcontrolmethods Frequently through
outthe summer specializedannratuswasemployedinexperi
mental areasinbothdistricts soastomaobservations

undermorediversifiedconditions

TheDeltaDistrictexperiencedproblemspeculiar
tomostnewdistrictsbuttheoneofutmostconcernwasthat
ofobtainingvehicles Wewereablntobuildourfleetupto
fourvehicles threehalftontruckceanda jeep

Therearenomajoroolemsintheara The

regionischaracterizedbynnelaboratenetwcrtofditches
smallmarshareas andformresevoirs Ieioroperirrigation
practices namelyoverirrigation constitutesourmainproblem



1P

Thisoverirrigationoccurschieflyinrelationtoalfalfa
fieldsandpermanentpastureland

Throughoutthe seasonwehavefrequentlysought
advicefromotherdistricts Wehavebenefitedfromthe

technicalservicerenderedbyrepresentativesoftheMosquito
ControlSectionoftheCaliforniaStateDepartmentofPulbic
Health

Ourplansincludecontinuing theuseofDDT
introducingtheexhaustgeneratorforemergencycontrolinthe
expandedareas andfurthering entomologicalsurveywith
emphasistowardmoreefficientmosquitocontrol

MrWashburn Thankyou Ted Thenextgroupofpaperscovers
variousnewtechniquesanddevelopmentsinmosquitocontrol
ThefirstwillbebyTedRaleyongroundapplicationofthermal
aerosols

MrRaley Ihavealreadysweatedoutonereport soIwill

simplytalkaboutthisone IfirstwanttointroduceBill

Miller whohasdoneallthebackbreaking workonour

aerosolgenerator IfanyofyouareworriedaboutDDT just
takealockatBill IthinkhehasabsorbedmoreDDTthan
anyonewilleverdreamof Hehasworkeduptofifteenhours

adayandhasbeenjustbathedinthestuffbutwecouldnt
killhimoffwitheitherDDTorhardwork

Ithinkmanyofyouhaveseenouraerosol
generatorwhichisattachedtoatruckexhaust Wehavedone

alotofworkindevelopingitandithascostoeitealittle
tineandHoney Westudieddemonstratiensrutonbyequip
mentmanufacturers andgot the soecificationsofthegenerators
usedbythe Army Bycontinuousexperimentingwefinally
developedourpresentrig Wewerestrivingforsomething
whichwecoulduseonourpresentequipment wasnotexpensive
andwhichwouldkillbothlarvaeandadults Withthisex

haustgenerator whichismade Fromordinarypipeandfittings
wehavebeenableunderfavorableconditionsastowindand

timeofdaytoMetlarvalkillsupto40Cfeetdistance though
usuallywedonottrytoworkthatfar UsuallyweFro into

thefield rightintothemiddleofthe situation andattack

onthespot

Cnegreatadvantageisthatonemanwiththis
generatorcoversfivetimesasmuchareainthesametimeas
twomenwithapowersprayer Thisisciteanimportant
factor Thetimethussavedcanbeoutintobetterinspection
intoditchingtoreducebreedingareas andontohouse spray
ing

Whenwearenotusingthermneratorwecan
detachitandoperateontheregulartruckexhaust Cneman

hassuggestedthatweuseaUYu ontheexhaust withgate
valves sothatwecanoperate eitheronthegeneratororthe
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normalexhaustbysimplyopeningonevalveandclosingtheother
Wealwayswelcomeideasof thatkind Iwouldbegladtoanswer
anyquestions

Mr Gray Haveyoumadeanyobservationsonitseffectonthe
truckengine

IVirRalf Wehaveseennoevidenceofcarbonizinginthe
engine Itistrue thatweloseacertainamountofengine
efficiencywhichcanbereducedbyinstallingachangeover
valvesystem Butwiththe increasedefficiencywearegetting
inourwork Iwouldsaythatwe canaffordtoinstallanew
engineinthetruckeachyearifnecessary Itwouldbewell
worththatdueto thesavingsinlaborandmaterialscost

MrAnderson Wehaveusedasimilargenerator andhavetried
butterflyvalvesfortheswitchover

Mr Gray Haveyouhadanyenginetrouble orcorrosion

MrAnderson No noneasyet

Mr Washburn ThanksverymuchMr Raley Thoseofuswho

haveseenyourveneratorinactionknowthatwhileitmaylook
likeaRubeGoldbergitreallyworks ThenextnaDerwi1be

presentedbyArtGelbontheuseofthermalaerosolsapplied
fromairplanesbytheDrMorrisDistrict

Problem

DRMORRISICSCTTC ABATEMENTDISTRICT

AIRPLANE WORK

by

ARTHURF GEIBManager

TheDrMorrisMosquitoAbatementDistrict
encompasses704squaremiles muchofwhichisopenpasture
landandnearlyallofitunderirrigation Inthecaseof
thepastureland duringthespringandearlysummerasmuch
as sectionormoremaybe floodedatatime Thiscondition

togetherwiththelargeacreageofalfalfaandothercrops
underirrigationandtheserin7floodoftheKernRiver
whichinundates anumberof squaremiles givesrisetoa
greatAedesproblem Inthisareaduringtehotseasonthe
periodfromegetoadultmayheasshortas32to4days
Due tothenatureoftheeroblemwithlargeandoftennottoo
accessibleareastobecoveredinaveryshorttime itwas

feltthataircraftaorlicrtionofeitherdustorliquid
larvicidewasthebestpossiblesolution



Atthebeginningofthe1946seasonattempts
weremadetoobtaintheuseofanairplaneequippedforliquid
spraying Howeversincenonewereobtainableitwasdecided
toundertakeexperimentsonaircraftaofDDTdusts
Dustsrangingfrom1to7DDTcontentwereappliedatrates
ofC1lbto04lbsperacre Thisworrwascurtailedand

finallyabandonedforseveralreasons foremostbeingthat
thecostofthedustanditsapplicationwasprohibitive As

toeffectivenesslittleinthewayofconcreteconclusions
werereached Insomeinstancesexcellentcontrolandin
somenegativeresultswereobtained Airmovementappeared
tohaveapronouncedeffect alsothetypeofcoverprobably
effectedefficiency Furtherworkwouldhavebeenindicated
usingdifferentdustdiluentsandpossiblywettingagentsif
thecosthadnotbeensohigh

EarlyinMayitwaslearnedthatMrPearson
ofReedleywasequipinTaplaneforliquidsprayaoriication
Hewascontactedandagreedto sendhisplanetotheBakers
fieldareaforuseinexperimentalwork The shipwasa

StearmanPT17capableofcarrying100gallonsofstrayliquid
The spraysystemconsistedofagearpumpdrivenfromthe
motorbyVbeltsandcapableofrenerattng1CClbs pressure

apipeboomextendingalongthelowersideofthe bottomwing
withnozzlesandvalveassemblies Thevalveswereopened

andclosedbyacablearranementoperatedfromthecockpit
Thenozzlesweresimiledisctypewithstringvalvessuchas
thosefoundonsome3gallonrardensprayers This spray

assemblywasfoundtooperateatbestefficiencywithano
57drillsizediscopeningsand 9Clbspressure Thisgave

about1tigalsperacrein5Cft swaths

0nthe7thofAugustthepumpshaftonthis
shipbrokeandsincereplacementwasnotavailable andthe

shipwasinneedofrepairsitwasgroundedandanewly
equippedplanewasfurnished

The newplanehadacentrifunaitempdriven
fromaclutchontherearofthemotor Theboommounted20

clustersofnozzles3nozzlestothecluster Thevalve

arrangementwassuchthatanydesiredsinglenozzleorcluster
ofnozzlescouldbeused the settingbeing madeonteeground

byturningoffandonsmallvalvesateachnozzleanddis
connectingorconnectingclustervalves Intheairthe

clustervalveswerecontrolledbyacableoperatedfromthe
cockpit ThenozzleswereChicagoSpraySystemsconetype

Thissprayapparatuswas uchmoreversatile

thantoeoriginal systeminthtthenossleswereeasily
interchangeable allowin agreaterselectionofparticle
sizeandliquidoutout

Lastyearswork

126
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Unfortunatelyduringtheoastseasonthe
personnelofthedistrictweresobusythatnoonemancould
beassignedtooverseeandevaluate theaircraftwork This

leadto someerrorsandinequalitiesinreportingbydifferent
persons Alsoafterexaminationofthereportsitappears
thatmoreaccuratedataonwinlvelocity temperatureand

relativehumidityintheimmediateareatobesprayedmight
beofvalue Howevermuchvaluableexperiencewasobtained
andconsiderableprogressnrtde

BothemulsionsandDDToil solutionswere

testedhowevertheoilsolutionswerelessexpensive and

alreadyusedwithsuccess andsotestedmoreextensively
Thebestsolutiontestedtodate isa5solutionofDDTin
gasoil alightdieselwith14oz ofB1956emulsifierto
thehundred gallons Thissolutionwasappliedattherate
ofapproximately1to1gallonperacre of 2toillbs DDT

peracre Thisconcentrationisprobablyhigherthannecessary
andtestswithlowerconcentrationswillbemade Thepresence

ofanemulsifierwasfoundtoaidgreatlythesoreadinrofthe
oilonthewatersurfaceandtomaintainitinafine film

Withoutittheoileitherdidnotspreadwellor tendedto

drawoffthe surfacetooracirP toFretaneffectivekill

Windvelocityhadlesseffectonthe spray

operationsthanwereanticipated Lighttomoderatewinds

apparentlyhadlittleeffecton theofYiciencvoftheopera

tionsprovidedthe allotmadenecessaryallowancesfordrift
Iteaemedmostadvisable toflwithandaeaiastratherthan
acrossitwhenpossible

Coveraparentlyhd7ittleeffectexceptin
suchcasesasheavymattedalfalfaerthick clumpsofmesquite
Nospraywortiwasdoeinthetreecoveredriverbottom A

moreaccurateclassificationoftypesofcoverthanthatused
maygivebetterinformationcnncarningthisfactor

Informationontheeffectoftemperatureand
relativehumidityisverysketchysincennthejobreadings
werenottaken Howevertheresultswerecnnsiderndin
relationtomeandailyteInorraureandrelativehumidity
takenbytheweatherstationattheKernCountyAirport This

indicatedthattherearecertainrunoeswithinwhichthiswork
maybemoreeffective Cnthe jobreadingswillhavetobe
takenbeforethese ianaesconbedetermined

Afewattemptswerespade inadz1tcontrolusing

thissprayingecuipment Killswere9to100 inallruns

howevernotenoughofthistanefporkwasdonetogiveany
dataastorelativeefficiencyanderdifferentconditions
A solutionindieseloilat terateof2qts peracre

ofveryfinespraywaseffecti

Flyingwasdoneatheightsof10to100feet
asnecessarytoclearobstaclesandwithswathwidthsof50
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to100feet Thewiderwidthorincirallyforadultcontrol

Sr Aerosol

Shortlyafterwebeganusingthefirstplane
Mr Pearsonwasprevailedupcntoinstallanexhaustaerosol
apparatusfortrials Inall3differenttypesweretried
thelastbeingacopyofthatredbytheTVA Littlework

wasdonewiththefirsttwoinstallations sincetheywereun
satisfactory Theplanewasgroundedso soonafterthein
stallationoftheTVAmodel thatlittlecouldbedone The

mosthopefulworkwasdonejustaftertheapparatuswasad
justedandcalibratedandthesamedaythattheshipbroke
down Inthisflighta100killof4thinstarAedeslarvae

someofwhichpupatedbeforedying wasobtainedusing
20 DDTinlightextractivesofoilwithB195badded at

therateof2qtsperacre

Duringthe seasonthedistrictusedthree

differentships all220HPbiplanes Theearlydustingwork
wasdonebytheAtwoodcropdustersofSalinas Californiaat

aplanecostof100peracre SprayingandAerosolapplica
tionswerecarriedeutbyRolandPiersonofReedly California
ontwodifferentbases Thefirstapplicationsbeingcharged
at4504pergallonofspray Thismethoddidnotgrove
satisfactoryandwasdiscontinuedinfavorofachargeof40
perplanehourflighttime Costsofliquidapolications in

cludinglarvicide rangedfromaminimumof12L peracreto
175peracre

MrWashburn ThenextwillbeaparerbyChesterRobinson
onhisopiniononthevalueofDDTaftertwoyears usein

theEastSideDistrict

TW0YEARSUSE0FDDT

by
E CHESTERC3IilS

Suoerintendent

TheuseofDDTbytheEastSide osqulto
AbatementDistrictin1945wasorimnrilyexperimental and

warcoveredinareportmade atlostyearsCenfererice soI

willnothurieriyouwithrep tinetheresultsofthose
exoerirnents

The1946controlprogramoperatedbythis
districtfoundususineDDTalmostexclusively Weused

2300gallonsof25 emulsibleDDT

Inresidual sprayingweused63 gallonsof
2y4emulsibleDDT aeoliedattherateofs14J4solution We
sprayed2306buildings coveringanariculturalareaof
approximately10snuaremiles andrequiring1551manhours
Thisresidual sprayprogramwUofTreatbenefitto thedistrict
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fromapublicrelationsstandpoint Itkilledallthemos
quitoesinthesheltersandthosecoming intotheshelters
foraperiodoffourtoeightmonths Italsokeptthefly
populationataminimumforaperiodoffromthree tosix
months Thecostofthisprogramwassmallinproportionto
thebeneficialpublicreaction Theunknownfactoriswhether
thisprogramwillstoporretardthe springmigratoryflights
ofAnopheles freeborni Thiscannotbedetermineduntil
thespringof1977

InourworkonlJdinocloverandpermanent

pastureswhicharenormallyirrigatedeveryeighttofourteen
dayswe sprayedwithasolutionofonegallonof25emulsion
to35to49gallonsofwater Weusedtheheavierconcentra
tionwherethevegetationwaslightandthelighterconcentra
tionintheheavierfoliage Thereasonforthiswastwofold
First wefeltthataheavierconcentrationofDDTonpasture
foliagemightinsomecasescauseasicknessinthecattle
andsecondly thatwewould betagreaterpenetrationofDDT
intothewaterunderneaththe foliage Thissolutionwas

appliedattherateoffromthraetofivegallonsperacre
andresultedinnothavingtospraythesamefieldsagain
untilafterthesecondandfourthirrigations dependingon
thetemperatureatthattimeofyear Thereactionofthe

farmersinourusirikDDTinsteadofdiesel oilwasexcellent

inmostcases since theuseofDDTinthe SouthPacificwas
sowelladvertised Onagallonagebasisofthissolution
thecostwasapproximatelyonefifththecostofdieseloil
andbynothavingtosprayaftereveryirrigationthere
ducedcostofmaterialandmanhourssavedenabledustodo

abetterandmorethoroughjobofabatn mosquitoes

TheuseofDDTinorchardwascemto

thatofitsuseinPermanentpastureswiththeexceptionof
whentheorchardwascultivatedbetweenirrigations Thenit

wasnecessarytosprayitagain However whentheorchard

wasnotcultivatedbetweenirrigations wehadthesame

residualeffectsasinpermanentpastures

TheuseofDDTinirrigationditchesforthe
controlofAnopheles freebornwasagainsuccessfullyused
thisyer Itaicearsfromourobservationsthatthevegeta
tiongrowingalongthesidesandIntotheirrigationcanals
absorbsorotherwisecienletestheamountofDDTinthewater
Afewexamplesofthesecrerationsareasfollows OnApril
12 1946 therewas476secondfeetofwatergoingdownthe
maincanalof theTiodestoIrrigationDistrict Threegallons
of25joemulsibleDDTwasdischargedinto theditch taking
approximatelyoneandonehalfhours Thiscomoletelykilled
allofthelarvain75milesc irrigationcanals

OnJune6 1946 therewas950secondfeetof
watergoingdowntheditch Weusedfive of25
emulsibleDDT withthesameresults
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CnJuly23 1946 therewas1010secondfeet
ofwatergoingdowntheditch Weused10gallonsof250
emulsibleDDT controlling100milesofirrigationcanals
TheaveragelarvacountbeforeapplicationofDDTwas4per
dip with200dipsbeingmade invaryinglocationsalongthe
maincanalandthe7lateralcanals Afterapplicationin
No 4canaltherewas1pupato50dins inNo3canalno
pupaeorlarvae inNo2canal nopupaeorlarvae No1
2larvae

Todothis sameworkwithdieseloilwould

requiretwomenandpressureequipmentatleast12daysand
between2000and3000gallonsofdieseloil

During1946weused7900gallonsofdieseloil
ascomparedto63000usedpreviouslyontwothirdsthe
territorycoveredbyDDT Mostofthedieseloilwasusedin

burningbrushand ditchclearingoperations exceptthatused

byplane Weanticipateagreaterutilizationofairplanein
ouroperationsnextyear Weusedtheairplaneonlytwice
thisyear AflightofmosquitoesfromtheStanislausRiver
bottomwasbeginningtoemergeandtalreflighttowardModesto
Theairplanewasused usinga3DDTsolutioninoil at

approximately1gallonperacreinawoodedarea Therewas

anapparentreductionof7of Aedesvexansandthisoperation

stoppedthedispersalflightn1novexanswerefoundover2
milesfromtheriver Onehundredacresoftheladincclover

werealsotreatedbyplaneusingaerosolmethodandtherewas
95to90adultknockdown exceptforonecornerofthe
fieldwherethepilothadtoveerawaybecauseoftreesob
structingtheflightofhisplane Thissmall sectionwas

coveredbygroundcrews andtheentireareaadequatelycon
trolled Thedistrictspublicity followingtheuseofthe
plane withapproximately3quartsof5DDTsolutioninoil
wasmostencouraging

Wearewell eetiefie1withouruseofDDTin

comparisonwithdieseloil bothfromthe standpointofpublic
relationsandtheefficientandeconomicaloperationsit

madepossible

MrWashburn Thankyou Chester Thenextpaperwillbe
presentedbyHaroldGray cnncerninr theirexperiencewith

DDTinAlamedaCounty

Mr Gray Ihave twopapers Cneisaseriesofpractical

suggestionsastotheconductofmeetingsofBoardsof
TrusteeswhichIwillofferforinsertionintheProceedings
butnotreadforlackoftime
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HINTSCNTHECONDUCTFi1EETINGS
CFAFCARDOFTRUSTEES

CFAMOSQUITO ArATET1iENTDISTRICT

by

HaroldFarnsworthGray GrPH
Engineer

AlamedaCountyMosquito AbatementDistrict

Theoperationsofamosquitoabatementdistrict
inCaliforniaaregoverneftbyaBoardofTrustees consisting
offiveormoreTrustees TheTrusteesinturnarecontrolled

intheiroperationsbythenowersanddutiesimposedby
Sections2200to2398oftheHealthandSafetyCode and

variousotherlawsrelatingtoadministrativeboardsin
general

TheTrusteesservewithoutpay thoumhtheir
expensesmaybedefrayedfromDistrictfunds Usuallythe
TrusteesaremenwithsubstantialbusinessesorUrofessinns
oftheirown anditwould heunreasonabletoexpectthemto
Fivelargeamountsoftimeandattentiontothedetailsof
theworkoftheDistrict Inparticular theworkofthe

meetingsoftheBoardshouldbesoorganizedastorequirea
minimumamountoftimeontheirpart butatthe sametime

insuringthatallnecessaryactionsare takeninalegal
manner andproperlyrecordedintheirminutes

InanumberofDistrictsinthepastithas
beenapparentthatmanyactionshavebeentakenwithout
followingsafelegalprocedures andsuchactionscouldbe

questionedincourtbyasuitenteredbyanytaxpayer with

resultantembarrassmenttotheTrustees Thisisparticu

larlytruewithregardtotheprocedureinpayingmoneyfor
servicesandsuppliesfurnishedtotheDistrict

Section2312re7uires thatmoneyshallbepaid
outoftheDistrictfund heldbytheCountyTreasureronly
uponthewarrantoftheBoardofTrustees Thewarrantmust
be signedbythePresidentoftheBoardandcountersignedby
the Secretary Furthermore becauseofotherlawsgoverning
thepaymentofmoneyoutofthecountytreasury eachwarrant
mustbe signedbytheCountyAuditorbeforeitcanbehonored
bytheCountyTreasurer ItisobviousthattheBoardof
Trusteescanonlyauthorizetheraymentofmoneyasaresult
ofactiondulytakenataregularorspecialmeetingofthe
Board

TheBoardisrequiredtoprovideforthe time

andplaceofholdingitsregularmeetings Thispresupposes
thattherewillberegular statedmeetingswhichofnecessity
mustbeheldatleastmonthly andifemployeesaretobe
paidonabiweeklyorsemimonthlybasis thenatleasttwo
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regularmeetingspermonthwill berequired Thesemeetings
mustbeopentothepublic Inordertoconductameetinglow amajorityoftheTrusteesmustbepresent

Thefirstthinenecessarytobedoneforthe
convenienceoftheTrustees andtoinsureasfaraspossible
thepresenceofaquorum istoarrangeforregularnotifica
tionofeachTrusteesufficientlyinadvanceofthe timeand

placeofthenextmeetingoftheBoard Thisshouldbedone
bytheSecretaryoftheBoardofTrustees thoughfrequently
hemaydelegatetotheSuperintendentthedutyofsendingout
writtennoticesbymail signedbytheSuperintendentinthe
nameoftheSecretary Thesenoticesshouldbemailed three

orfourdaysbeforethemeetingdate Inaddition itis

advisablefortheSuperintendenttocalleachTrusteeonthe
telephoneafewhoursbeforethemeetingtoascertainifhe
willbeable toattend Ifitisobviousthataquorumcannot
beattained eachTrusteeshouldbenotifiedbytelephone so

astoavoidanunnecessarytrip Anadjournedmeetingshould
bearrangedforatalaterdatewhenaquorumcanattend

Priortotheactualtimeofmeeting the
Superintendentcanschedule theworofthemeeting andhave

allnecessarydocumentsinorder snthatthemeetingcan
proceedwithdespatchandaccomplishall theworkrequired

Inthefirstplace allwarrantsshouldbe

properlypreparedwiththeirsupportingpurchaseorders in

voicesorpayrollattached sothatassoonastheyhave
beenexaminedandapprovedbyvoteoftheBoard thewarrants
canbe signedbythePresidentandSecretary Butinaddition
thereshouldbefurnishedalistofthewarrants givingthe
number thepayee thepurposeforwhichpaid theamountof

eachwarrant and thetotalofallthewarrants Itisfurther
desirabletoshowonthelistofwarrantsthecashbalance

onhandafterpayingoutthe tetnlofthewarrants Itis

desirablethateachTrusteebegivenacopyofthelistof
warrants toretherwiththe sheetlistingthebusinessofthe
meeting Thelatterisusuallycalledanagenda

Thearrendaissimplyascheduleoftheworkof
themeetingoftheBoard AnormalagendaforaBoardmeeting
wouldhavethefollowingitems

1 Rollcall

Trusteespresent
Trusteesabsent

2 ReadingofMinutes thelastpreviousmeeting
andapprovaloraeninentoftheseminutes

3 ApprovalofasaJlentofthewarrantsdueand
payableattheTieeting
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4 BriefreportbySuperintendentonanyimportant
matters dontbothertheBoardwithminorde
tails Secureauthorizationinadvanceofany
largeorunusualexpenditures

5 Discussionofandactiononanyspecialmatters
ofbusiness eachofwhichshouldbedescribed

brieflyontheagenda

6 Adjournment

Ifalistofwarrantshasbeenprepared it

willbeunnecessarytotypethelistinto theMinutes instead
thelistcanbedesignatedwithanexhibitletter suchnoIIA
1111 Cu etc andattached tntheMinutes Anyresolutinns
passedbytheBoardcanalsobedesignatedasexhibitsand
attached

IfanaFendahasbeenproperlyprepared itcan

beusedbytheadditionofnotes enteredthereoninwriting
asthebasisforpreparingtheMinutesofthemeeting The

timeofopeningandclosingthemeetingshouldbe shown for

eachmotionorresolutionthere shouldbenotedtheTrustee

whomovedandwhosecnnded and thevote thereon

AssoonaspossibleaftertheBoardmeeting
usuallythenextday theSecretoryshnuddictatethe Minutes

ofthemeeting andtheyaboullbe tvpewritten fn11owinga
generalpattern Thereshouldbe statedfirstthedateand

placeofmeetin andthe timewhencalledtoorder secondly
theTrusteespresentandabsent andthird therendingand
approvaloramendmentoftheYeinutesof theRreviousmeeting
Thereafterthere should followseriettthevariousactions

takenbytheBoard includingmattersdiscussedwithoutaction
ormattersdiscussedandpostponedastoaction Finally
thetimeofadjournmentshouldbe stated

TheMinuteswhentypedandtheexhibits
attached shouldbPsignedbytheSecretary Whenapproved
ataoubseauentmeetingoftheBoardofTrustees theSecretary
shouldendorsethereonthedateandfactofa or

apprevalasamended Correctionsnramendmentsshouldbe

initialledbytheSecretary

InsomeDistrictsthewritingcftheMinutes

isdelegatedbytheSecretarytotheSuperintendent subject
toreviewbytheSecretarybeforepresentationtotheBoard
Inonedistrictthe inoteswhenpreparedareduplicated
exceptforexhibits andnailedtoeachTrustee withina

fewdaysaftereachmeeting

TheMinutes withallexhibits shouldbekept
intheDistrictofficeaspermanentrecords andshouldbe

boundinsomesatisfactorymenler



EachmeetingoftheBoardofTrusteesiscon
ductedbythePresident ortheVicePresidentinhisabsence
However theSuperintendentcandomuchtomaketheworkof

theBoardatitsmeetingssimpler moreeffectiveandex

peditiousandbusyTrusteeswillappreciatehiseffortsin
thisdirection Partofthe Superintendents jobistothink
aheadandprepareinadvanceforvariousactionswhichmust
betakenbytheBoard orbyotheragencies Forexample
eachNovemberhe shouldpreparelettersaddressedtotheBoard
ofSupervisorsortotheCityCouncilsofthecitiesinhis
district notifyingthemoftheexpirationofthetermsof
officeofTrusteesonJanuary2ndfollowing andrequesting
theappointmentofaTrustedfortheensuingtwoyearterm
AttheNovembermeetingtheBoardshoulddirecttheSecretary
to semitheseletters
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Atthepropertide also theSueerintendent

shouldpreparethepreliminarybudgetfortheensuingfiscal
year withsupportingdata andpreferablyshouldsendindivi
dual copiestoeachTrusteeabout 2 weeksinedvanceofthe

dateforconsideringandadoptingthebudget

Whenanysreci problemsofmajorimportance
are tocomeupforconsiderationbytheTrustees theSuperin
tendentshouldprepareand sendto theTrustees inadvance

ofthemeeting asreportormenoranangivintall
essentialinformationthereon

Ifanannexationisto heecccsolis 9 the

Superintendentshouseenotonlythatallnecessaryforms
arepreparedwith tInt adviceof theDistrictAttorneysoffice
butheshouldprepareascheduleforall theactionstobe

taken includingpuielication andalsoanagenisforthe

hearingontheannexationpetition

Thesuggestionsmadehereinwillmakeitpossible
toconductBoardmeetingsinanorderlyendefficientmethod
andthesavingintimeandenergyoftheTrusteeswillbe
appreciatedbythem

Mr Gray ThepaperonDDTwillberrebyanAssistant
grMowan

TWOYEARS EXPERIENCE

WITNDDTINTE

ALAMEDACOUNTYMOSQUITO ABATEMENTDISTRICT

by
ThomasFMcGowan Assistantto theEngineer

and

HaroldFarnsworthGray Engineer

InDecember1943theAlamedaCountyMosouito
AbatementDistrictperformednlimitedamountofexperimental
sprayingwithDDTandcoperatdinlaboratoryexperimentsat
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theUniversitycfCalifornia Asumoffivehundreddollars
wasgrantedbytheBoardofTrusteestotheUniversityof
Californiaforresearchonthismaterialwhichwasperformed
underdirectionofProfessorWEHems Itwasnotuntil

Juneof1945thattheDistrictwasabletoobtain throuhrh
theChemurgicCorporationofRichmond asmallsupplyofDDT
partofitinemulsifiableform Purchasesatthistime

nettedtheverymodestamountnTfiftygallonsof25DDTdis
solvedin65solventwith10 emulsifieradded Therewas
alsoobtainedatthe sametimetwentyfivegallonsof25aDDT
concentratedissolvedin75osolventwithnoemulsifieradded
InJulyanadditionalfiftygallonsofthe25emulsifiable
DDTwasobtained

Severaltyofapplicationwerestarted
principallytotryitseffectivenessonstreetinletsorcatch
basins culvertsandbrides Zoneswereblockedofffor

comparativestudy oneareato aceiveDDTapplication the
otherareatoreceivenoDDT AvailabilityofDDTontheoven
marketimprovedrapidlyfromJunetoNovemberandtheDistrict
wasabletopurchaseatotalofsevenhundredandeightyfive
poundsof100DDTpowderatacostofX45300

Withinthirtydsafter startingtherestricted
programofcatchbasinspravinu itwasobviousthatcheck
observationsofzonesnottreatedwithDDT wereunnecessary
sincemosquitoeswereentirelyabsentinthetreatedzones
andthrivineintheuntreatedcatchbasins Sirayin was

thereforeextendedtoincludetheentireurbanareaswith
creekchannelsam culvertslikewise treated Theneedfor
treatmentof theunderrnzndvaultsofthepublicutilities
wanrecognizedbutthetooofsprayavailablewasobjection
abletotheutilitiescnpaniesonaccountof nevolatility
ofthesolvents xvleneanddieseloil Eventheremotest

possibilityoffireorexplosioncouldnotberiskedinthese
undergroundvaults Itwasnotuntil the sprini of1946that
asuitableDDTmaterial wettahThpowderwasobtainedwhich
wasaccectabletotheutilitiescompanies

InMarchof1946theDistrictobtainedDDT
wettablepowderwhich whenmixedwithwaterproducedavery
effectiveresidual Sevenhundredandtenrnundsof40DDT
wettablepowderwaspurchasedbetweenthemonthsofMarchand
Juneatacostof285CC Oneshipmentofonehundredpounds
of5070wettablepowderwasobtainedatacostof3700 The
effectivenessof the50wettableoo1erwascornarablewith
the40 Withavailabilityofwettablepowderaiulticiding
becamehighlyeffectiveunderacooperativeprogramwiththe
PacificGasandElectricCompanyandthePacificTelephoneand
TelegraphCompany Thesecopariesagreedtofurnishlaborto
assistintheapplicationofresidual spraytoall streetvaults

intheOaklandmetropolitanareaUtilitiesvaultshaveinthe
pastbeenseriousoffendersproducinglargenumbersofCulex
pipiensevenduringthewintermonths ADDTspryforapplying



1CCgallonsofwaterplus

5pintsMedollightsolubleoil

Thisproducedasuspensionofapproximately
2V0strength Aheaviersuspensionwastriedbutfoundun
satisfactoryduetopersistentcloggingofspraynozzles
Additionofthelightsolubleoilgreatlyimprovedthe stick

ingqualityofthesprayandwecredititwithextendingthe
effectivelifeoftheapplication

Curownsncessfulexperiencewithurbancatch
basin culvertandutilityvaultsprayingcoupledwithreports
fromArmy Navyandcivilianagencies promotedextensionof
useofthismaterialasrapidlyasavailabilityprmitted
FromMaytoAugust 1946atotalofthree thousandsixhundred

andthirtypoundsof100DDTpowderwaspurchased Three

thousandpoundswereprocuredfromSurplusStocksofWarAssets
Administrationat theveryattractivepriceoftwentyfour
centsperpoundforonethousandsoundsandtwentyeightcents
perpoundfortwothousandpounds Withassuranceofadequate
quantitiesofDDTobtainable acomprehensiveplanforspraying
cesspoolsintheruralareaswasdevelopedandusingthesame
control prncedure aswasalreadyinusewithstraightdiesel
oilspraying cesspoolsinthetownshipsofEden Washington
andPleasantonwerecompletelyserviced A570solutionof
DDTindieselwasusedinaccordancewithrecommendationsof
researchagenciesfortheresidualapplicationofonehundred
milligramsofDDTpersnusrefe tof surface Resultsobtained

fromcesspoolsprayingwere soencouragingthatwideruseof
DDTwasplannedextendinrritsusetoopenwaterareasinthe
marshes tocreekbedsandtoartificialwaterchannels The

MeeklandAvenuedraininHaywardwhichforthepastseveral
yearshadbeenaprolificmosquitobreederrequirinroutine
semimonthlyoilingwithdiesel receivedanapplicationofa
residualsprayonMay22 1946 Inspectionsofthisdrainas
lateasAugust6 1946showedcompleteeffectiveness This

drainwasgivenasecondresidualDDTapplicationonIctober
25 1946andtodatenoformofinsectlifeispresent
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aresidualdeposittothewallsofthevaultswasprepared
accordingtothefollowingformula

462poundsof4CoDDTwettablepowderaddedto

Innearlyallcasesofovenwatersprayingon
marshareasrepeatowereonlynecessarymince intwo

months Whererepetitionofsprayin wasformerlynecessary
withstraightdieselasoftenaseverytwoweeks animmediate

dropinthisrequirementoccnnrred

WithnvailabiliyoftheStateofCalifornia
subventionfundsforcombattin7thevectorofencephalitisa
vigorousprogramwasundertakerstoreduceCulextarsalis
particularlyinfarmbuildings Itwasintendedtoaccomplish
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reductionbyapplicationofresidualspraytofarmbuildings
particularlythosehousinganimalswhichare suspectedas
linksinthe transmissionchain Poultryfarmsanddairies
weretheprincipalrecipientsinthisprogram Manyconcen
trationswereexperimentedwithandforaconsiderablelength
oftimethe5solutionrecommendedbyfederalandstate
agencieswasapplied Itbecameapparentafterextendeduse
thatthespraycouldbeappliedwithsomewhatlesstediousness
onthepartoftheoperatorsandlesswasteofDDTifalower
concentrationwasused Itwasobservedthattheworkmen

wouldapplyenoughspraytovisiblywetthesurfaces thus

overapplyingtheamountofDDTina5emulsion Inaddition

toimprovingthemechanicsofapplication reductionincon

centrationresultedinaslightloweringofcostbyreducing
nozzlecloggingappreciably

Thepresentuseof2ito3solutionseemsto
beoptimumforourequipmentandoperators Forsprayingfarm
buildingsorinteriorsurfaces attemptismadetoconformas
closelyaspossiblewiththe theoreticalrecommendationsof

onehundredmilligramsDDTdepositedpersquarefootsurface
covered Byapplyinga2ktoysprayinsuchquantityas
toresultinavisiblewetnessofthe surface therequired

depositionisreadilyaccomplished

Wefeltbeforeembarkingonacountywideunder
takingofresidual spraythatpublicacceptancemightbe
hesitant Thereversewastrue Followingourcompletionof
ahalfdozensprayjobs ouractivitiesbecamewidelyknown
throughlocalfarmorganizationsandalistofprospective
jobswasatoncecompiled Inaveryshorttimewehadmore
apvlicantsforresidual spraythanwewereable toschedule

Inadditiontoprivateindividuals municipalitiesexpressed
interestintheprogramandreoestedassistanceforobnoxious
conditionsexistingparticularlyatgarbagedumps TheCakland

garbagedisposalplantwastheonlyplaceofthischaracter
thatwefeltwecouldmateriallybenefit Itisentirelyen
closedandinthesummerflieshavebeensogreatanuisance

astoseriouslyhandicappersonnelemployedthere Residual

spraywasappliedinthisplantonJuly2C 1946andsubsequent
inspectionsaslateasNovember13 1946revealedthattheDDT
wasstillveryeffective Otheropengarbageandrefusedumps
particularlythosereceivingthewastesof SanLeandroand

Hayward werenottreatedalthoughwedofeelthatadefinite
needexistsforflyabatementandthataDDTsprayprogramcan
bedesignedwhichwillbeeconomicalandeffective

Anotherproblemofsomewhatsimilarnature
occurredwithrequestforDDTsprayoftheSanPabloLivestock
ShedsontheoutskirtsofSanLorenzoVillage Theownersof

thishoranchhadpurchasedfiftygallonsofShellBarntox
a5oDDTemulsion Theywereconsideringvariousprocedures
forapplyingthissolutionandrequestedtechnicaladviseof
theDistrict Itappearedadvantageousforustoapplythis
solutionwithourownequipment Fliesonthisranchwereso

Stir
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numerousthatitwaspracticallyimpossibletoworkaboutthe
placewithoutamask Theinteriorsofvehiclesparkedeven
forshortperiodsattheranchwereinfestedbysomanyflies
thatseveraldaysaftercompletingworkattheranchthecars
werestillharboringflies SprayingwasperformedonJune
25 1946andsubsequentinspectionsatmonthlyperiods as

lateasNovember121946revealednorecurrenceofthisin
tenseinfestation Atthishodranchwereallydemonstrated
themiraculouspowerofDDTasatoxicagentagainstflies

TheFairmontHospitalappealedforDDTspray
oftheirdairybarnsandchickensheds Chickenswerein

festedwithliceandflieswerenearlyasmuchanuisanceat
thisranchasattheSanPabloLivestockSheds Residual

sprayoperationswerecommencedonJune51946anddueto
theirrequirementfortransferoffowlduringspraying several

visitstothisranchwerenecessarybeforetheentireplace
wassprayed Almostimmediatelygratifyingreortscameto
usthatchickensformerlyailingwere showingaremarkable
returntohealthfulcondition Mitesandliceandflies

completelydisappearedfromthe sheds

Wehavefoundbyactualdemonstrationthatit
isnotnecessarytoremovethebirdsfromchickenshedswhile
spraying astheDDTdoesnotimage themevenifthespray
comesdirectlyincontactwiththem

InAlamedaCountytherearesevere commercial

agenciesengagedinpestcontrolandtheyincludeintheir
correctivepracticetheapplicationofDDTasatoxic
residualprincipallyforcombattingflies Someobjections
bytheseagencieswereexpressedwhenweinitiatedour
residualsprayprogrambuttheygraduallybecameadjusted
toouractivityinthisfield apparentlysatisfiedwithour
explanationthatathreatofencephalitiswasthereasonfor
ourwork Theyfoundsomedegreeofsatisfactioninour
predictionthatwidespreaduseofDDTinAlamedaCountyby
thisDistrictwouldmateriallybenefittheirfutureactivities

EFFECTIVENESS

TheprecedingexplanationofusesofDDTin
thisDistrictservestoindicateourgeneralfavorableopinion
ofthismaterial Webelievethatwithinthenextyear
sufficientdatacanbeaccumulatedtodemonstrateimpressive
reductionincostofcontrolwhenspecificareasarecompared
whichformerlyweretreatedwithrepeatedapplicationsof
dieseloil Thefollowingtabulationofinspectionsmadein
theHaywardareareflecttheresultsbeingobtainedthrough
outthisDistrict



s

sat

cur

ooarrb
sou

Jo

1

TTJ
put

J

2Fi14urd Entifely
free
cf

mosquitoes
and
flies

VD

1

10

insects
cf

any

kind
inside
pipe

z
119

TT

can17yeAf101

Sze
act
Locaticn

r

AJTT1

UT117

XJTErT

puTsuaTTeD
TVITTS0d
ICC
5y

T1TU
DdId

JO

J0
poisJdC

u
1114s

Castro
Valley
and

H
fli

Alvarado
Gun
Club
Open
Larsh
Area

Sprayed
vyitl
12
I

DDT

in

Kerrenc1

EJ1
yr v 8

8

e

aunp
ZZ

9T

TTJdV
IIsL1Pn7

c

qsnPrty
c

qsffnv Au
5 9

qsrPny September
6 T

aacoaqdas



CO

S

2U

pUT3 2

New
2

Failures
both

Open
t

c

mEpil

ar

u9d0
L

I

No

Breeding
Very
few
flies
pre

sent
See

insr
ection

of

August
5

No

flies
no

mos

quitoes
Completely

effective
11

No

flies
no

mos

quitoes
Completely

effective
uoT
qlc

oorl
Lu
oioE
J Ashland South

San
Le
ndro

e

sTA

aTTEA

1

llJ

rp

iconsi
1

Don
Pedro
Dairy

it

Eden
Dairy

1

6
1

I

56

EOP
j0

LET

IU

X

Dairy i

HIVC

a
J

t

t

I

6

gTnP

T

uaquaqdas SeptelWber
14

I

9T

zaqualdas
91

aoqualdas September
16

CO



H
0
O

0

0
r1

ctjS1

0

U

0
u

0

0

4
rI

27 0

U S
00

0313
C

o 101 H

rn
H

H
10
U4

o

o

0

U

a0ri
Hcc4
HOo

N
ri

o c
C

k

H

cTS

H
11

00
0 H

0
fullr 00

H Q
277a u y
O 2 00ri
O0 r10

1 0100
01

ri
0

Cpl 0 0
H C

Pfi0
H 0
Cr00

00

Hi
H 0
o
c

0 0
coU

H

cd

141

C1
H

q

0

0

H
1N

P

oo
r1

O0
O0

0 0
C rI
OCrri H
000

00
H40

HC

CS0 n

P

0

c
0
U

J0

0

U

S1
O

Uc

Ia
O0 0

0
H H

L7
cb Y

Ti
r1
U U

CO4 0
C73

03o H
OU 0

0
cU 13

iCI o
r1t 0

0 0

H

riW
C7

rt 0
O

H
0

0
O0 0
Uf 0

0

0

00

0

0
0

r1

Cr

I

0

Cd

v

0
0
Q
0

0

Cn

H
0
0
0
to

U

0

0

E

0

O



142

FAILVES

Thenumberoffailuresincesspoolswerevery
fewandthereasonsthereforwereinmostcasesdueto
climaticconditions rain mistandgeneralwearingofthe
surfacestreated Insomecasescesspoolswerealternately
flooded resultingindestructionorlossofresidualdenosit
Inurbanareas somecatchbasinshadtobetreatedtwice
duringthe summerandfallof1946andthereasonforthisis
believedtobesluicingfromguttersduetowashingof
vehiclesinthestreetortestingofhydrantswhoseflowwas
permittedtodraintothecatchbasins Ingeneral avery

smallnumberofthesefailuresoccurred Theutilities

companiesadvisedusofseveralvaultstheyfoundharboring
mosquitoadults Arecheckontheseinallcasesshowed
thatthesevaultshadbeenmissedonthefirsttourandthat
actuallynofailuresinDDTontheseenclosedvaultsoccurred
duringthespring summerandfallof1946

Somedairybarnsroquiredsprayingtvicein
the1946seasonandthereasonforthis isthattheinitial

applicationof5solutionwasmadetoo sparinglyandthat
actuallyawettedsurface wasnotobtainedontheoriginal
spray

Atrialofacetoneasasolventwasmade and

whenweattemptedtouseitasanemulsiondifficultieswere
encounteredimme9iately Aprarentlyacetone eventhoughthe

sameamountofemulsifierisaddedaswithxylene wi11not

produceastableemulsion Itissatisfactoryhowever as

asolventforfurtherdilutionseitherwithdieseloilor
kerosene buthasnodistinctivemeritoverthesetwoaside
fromabilitytodissolveDDTataboutthesamerateasxylene

AnintereetinauseofDDToccurredinthe

CastroValleySchoolwhere thewallsinonewingwerere
finishedwithapaintcontainingDDT Themanufacturerfurnish

edthepaintandtheschoolandtheDistricteachpaidone
halfofthecostofpainting PaintingwascompletedinMay
1946andwasthoroughlyeffectivethroughsummerandfalland
stillretainssomeeffectiveness Weanticipatethatitwill
benecessarytoreapplyDDTtothesewallsnextspringif
the sourceoftheflyinfestationisnoteliminated However

subsequentsprayingoftheexteriorofbuildings withresidual

DDTemulsionandgeneralimprovementofsanitationinthe
surroundingareahasmateriallyreducedtheflypopulation
Ithasbeenconcludedfromthisexperiencethattheeconomyof
applyingDDTinpaintmaybeeuestionableif itbecomes

necessarytorepeattheDDTauelicatinn riortotheneedfor

redecorating

Itwasobservedinthe treatmentofduckclub

areaswhicharefloodedinthelatesummer thattheapoli
cationofaconcentrateemulsionofDDTdirectlytoinflow
ingwaterwasnotsuccessful The procedure wasasfollows
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Afiftygallondrumwithasmallpetcockout
letwasfilledwithDDTemulsionandpermittedtodripdirect
lyintotheinflowingwater Thoroughmixingoccurredinthe
turbulentflowwhichoccurredbeforethewaterponiedinthe
openmarshareaanditwasexpectedtocreatearesidual toxic

effecttopreventdevelopmentofmosquitolarvae Awide

rangeofdosageswastried varyingfrom001partspermillion
to010partspermillion Thesedosageswerecontrolledby
varyingthestrengthofemulsioninthefiftygallondrumand
therateofchemicalapplicationwasmaintaineddirectlypro
portionaltothequantityofinflowingwater Thismethodwas

acompletefailure Wedonotknowthereasonforthefailure
butintendtotryagainnextyearusing666andDDD

Afterthisfailure wesprayedadosolutionof
DDTinkeroseneonthisduckclubandgotexcellentresults
Inaddition theclubcaretakertoldusthattherewasa
startlingreductioninthenunborofsickducksontheproperty
aftertheapplicationofDDT Wedonotknowthereasonfor

thisbutmosquitoestransmitbirdmalarial Aninteresting
researchprojectalongthislinecouldbeconductedbythe
wildlifeconservationpeople

COSTS

Becauseofexpandedactivities itisnot

possibletomakeacomparisonofcostsbetween theperiodin
whichweusedDDTandyearsinwhichwedidnotuseit Many

thingshavehappenedtocomplicatesuchcomparison Extended

useofpowerequipmenthaschangedtheapplication oflarvicide

bothincostsandinareacoveredduringthepastthreeyears
Itisouropinionthattheeliminationofrepetitionsuchas
semimonthlyoilingofcerspnols septictanks catchbasins

andutilityvaultshaspermittedourfieldorestoextend
theiractivitiesoveramuchgreaterareaandtocarryona
vastlyextendedcontrolprorrnm Theneedforexpandingour

activitiesisrecognisedwhenthetremendouspopulationin
creaseinAlamedaCountyisconsidered Theincreasein

housinginthisCountyhasnecessitatedanincreaseinarea
controlled Anotherfactorofgreatvalueresultingfrom
theuseofDDTisagreatercertaintythatfieldworkis
positiveandlasting

OBSTACLES

Inourexperiencethemajorobstaclesinthe
useofDDTisitsreoutedtoxicitytohumans whichprobably
isduemoretothesolventthantotheDDT Ithasbeen

notedthatxylenekeroseneanddieselareshinandeye
irritantsandareallcapableofinducingheadache Pre

cautionsmustbetakenwithuseoftheeematerialsinconfined
spaces Occasionallythegreedforsprayinginsmallbuildings
requiresuseofprotectiveclothingincludingfacialcoverings
andforthispurposeastandardarmygasmashhasbeenfound
quitesatisfactory
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tinobstaclewhichhascausedaconsiderable

amountoflosttimehasbeenthenecessityfortransferring
fowlandanimalsfromthe stocDensduringthespraying
procedures Inhogpensandchickenbatteriesitisnot
possibleinsomecasestoaccomplishanadequateresidual
spraywithanimalsandfowlremaininginthepens Itis

likewisenotpossibletctransferlivestockwithoutaconsider
ableamountofpreviousplanningandscheduling Severaldays
andseveralreturntripsmaythereforebenecessarybeforean
entireranchcanbecompletelytreated

Anobstacle inall sprayoperationsisthe
constantpluggingofnozzles Manydifferenttypesofnozzles
havebeentriedwithnonebeingoutstandinglyrood Themost

satisfactorythatwehavefoundaretheD B SmithMohawk

adjustableconincal spraynozzleandtheSprayingSystems
Companymodel4T8002flatatomizingnozzle Thelatter

typeisequippedwithaninternalscreenwhichmustbere
movedforwettabledustsusoensionspraying

SPECIALEQUIPMENT

1 PowerSprayers

Sprayersinusefortheusualdieseloil
sprayingarereadilyadaptabletousewithDDTsolutions
suspensionsandemulsions Nomajorchangerwererequired

4im inthepositivepressurenumntypesprayerwhichdelivers
approximatelythreeeallonsperminute Itisbelievethnt

xylenehasasomewhatmoredeterioratingeffectuponbump
leathersandbeltsthandieseloil Majordifficulties
occurredinthecloggingofnoezles andthiscanbealleviat

edbyusinglowerconcentrations Itwasfoundthntthe

mechanicalprocessofmixingthe1CODDTpowderindiesel
oilwithoutusingasolvent suchccxylenerequiredapro
longedmixingoeriodtoproducea stocksolutionof5 This

nixingprocesswasLiretlychortonedbyconstructionoftwo
mixingtankswitharecirculstingDumppermittingtheliquid
topourfromone tanktoanotherandagitationtocontinue
foraperiodsufficienttoachievecompletesolution

MrPeters MrJoneswishesmetoremindyouthatthenew

revisedformsofprogressreportsareavailableand nfeware

here Youmaytakeonenowifyoulike andmorewillbesent

toyou

MrWashburn Thenextpaperonditchcleaningwastohave
beenpresentedbyMrMurphy whoisnothere Iwillcall
onMr C0 Snyderinhisstead

NoteMr Snydrdescribedaditchcleaning
ploughmadebyMrMurphyandusedinthe
Reddingandadjacentdistricts
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MrWashburn Thisconcludesthe seriesofoperatingreports
andIwillnowturnthemeetingoverthePresidentGeib

Mr Geib ThankyouMrWashburn IwillaskourSecretary
tomakeastatementconcerningAssociationfinances

MrPeters TheSecretaryTreasurersreport presented
yesterdaymorningshowsacashbalanceof15715whichis
muchlowerthanusual andpossiblyinsufficienttogetout
theproceedingsofthismeeting Thislowbalanceresults

fromourhavingdeferredsendingnutbillsfortheannual
contributionsbythedistricts The sendingoftheebills
wasdeferredbecausetherehasbeenconsiderablediscussion

ofaproposedchangeinthefinancingoftheAssociationwith
apermanentstaff Undertheproposedplanthecontributions
fromthedistrictswouldbeincreasedtoapproximatelyone
percentoftheirbudget

Somequestionshavealreadybeenraisedatthis
meetinginregardtolegalaspectsoftheproposal andinany
eventthemattershouldbereferredbyalltheDistrictsto
theirBoardsofTrusteesforeoressinnsofopinionnsto

policy

Mr Gray Thismattercannotbeproperlyanalyzedatthis
meeting inviewofthetimeelement Ithasmanyaspects
whichmustbecarefullystudied andItherefore su7gestthat
itbeleftinthehandsoftheExecutiveCommitteeforinves
tigationandreportatalaterdate

Mr Geib Ifthereisnoobjection thiswillbedone

Mr Pruess Wehavehadaratherpeculiarsituationwhich
shouldbediscussed Perhapswedontallunderstandjust
whatthestateexpectsandwhy Itseems thatinorderto

availourselvesofthesubventionfundwehavetopreparea
lotofdailyreportsfromwhichwecompileandsubmita
monthlyreport Attherate thingsaregoingandfromthe
appearanceofthereports Iamafraidthatwewilldivert
thepurposeofthefundwhich accordingtomyunderstanding
istoeradicatemosquitoes ItseemstousintheConsolidated
Districtthatittakesalotofmanhourstomaintainthe
normalabatementworkwithinagivenarea Instesdofhaving
theStateloadusdownwithstatisticalreportsweshouldput
inasmanyclanhoursaspossibleinfieldworkratherthan
hireentomologistsandaccountantstocompileandcomplete
ourreports Ourreal jobistoabatemosquitoesbothpests
anddiseasecarriers Iwouldliketohearfromsomeofthe
otherdistrictsonthis Howdoyoufeelaboutit

MrEd Smith Ithinkanyofuswhohavebeeninthe service

are sickandtiredofgaperwork Wesincerelywanttoret
awayfromit Atthesame time Idofeelthatthesereports
areimportant Perhapstheymayleantowardthesideofthe
diseasevectorbutstilltheyaregeneralandincludepest
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mosquitoesaswell Ifeeltheyarelendingusintodoingour
r workona trulyscientificbasis

MrGray IthinkourDistricthasbeencarryingonrather
detailedcostanalysisformoreyearsthananyotherDistrict
Wehavedevelopedfairlyelaboratereports Curpresent
monthlyanddailyreportformshavebeenpostedonthewall
foryourexamination ActuallyIbelieve thesereportsmake
theworkofourforemennotonlymoreaccuratebutalsoeasier
forthemtoprepare Wewanttoknowwhatourtotalcostsare
andiftheunitcostsarerisingwewanttoknowwhy Iagree
thatwedontwanttogotoofarinthematterofdetailed
reports Thereisalwaysatendencytohave thetailwngthe
dog Wehavealwaystriedtokeepourforemenfrombeingjust
reportwriters Idonotbelievetheirreportstaketoomuch
time

MrBendel BeforeIwasinmosquitoabatementworkIwasa
plantandcostengineerforalargeconcern Thesuperintendent
ofthatcompanyhadbeenanauditorbyprofession Hehadus

makingsomanyreportsofvariouskindsthatwedidnthave
timetoruntheplantandtheyfinallywentbankrupt though
itwasalargeconcernwithplentyofmoneybackof them

Mr Gelb Weareallreluctanttogetintoalotofrenort
making Youcantkillmosquitoeswithreports However
wefoundthispast seasonthatitisdefinitelynecessaryto
havesometypeofreportinordertoknowwhatwearedoing
andwhatitiscosting

Mr Washburn Varioussuperintendentshavebeenappointedon
committees Onehasbeenonthesereports Agreatamount
oftimehasbeenspentonthisproblem Mostofthe suggestions
havebeendeletions Weare trtngtomakerenortformsas
simpleaswecanandyetgetthemaximumofinformationfor
ourownuseaswellasthe State TheStatecannotjustify
givingsubventionmoneywithoutreportsastohowthatmoney
wasspent Itmaymeanspendingperhapsfiveminuteseach
dayonyourreport Iamsureanyofuscanmakeoutthe
monthlyprogressreportformsinahalfhour Itisnotat

allanimpossibletask

MrDahl Iamtheonewho netsupthemajorityof theforms

anddefinitelysayswhichonesarereauired Wedidnotwant
toprointoextensiverecordsthisyear Iwouldlike those

districtscapableofdoingsotoincorporatekeepingof
entomologicalrecordsintotheirprogram Webelievethat
therearethreeformsadistrictneeds Thefirstisadaily
report whichtheStatedoesnotneedto see Itisnoneof

ourbusinesswhateverexceptthatitisthebeginningofyour
monthlyprogressreport The secondis themonthlyprogress
report andthethirdisthemonthlyentomologicalreport I

4114r findwherepeopleunderstandwhatwewantandwhywewantit
theyarequitewillingtocooperate Someofyouhave suggest
edthingsweourselveshadeliminated feelingitwouldinvolve
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toomuchworkonyourpart

Wewanttoshowyouthereasonwhyyoushould
summarizeyourdailyactivitiesandseewhatyouaretrying
todoandwhatyouareaccomplishing Youaregoingtosee
foryourselveswhereyouhavebenmakingmistakes weall
will wherecertainoperationsarecostingtoomuch That
inthefuture willbethekeytoyouroperations Thatis

whywhenweprovidedyouinmanycaseswith35 40or50of
yourmoney itmaycostyouathousanddollarsoutofthat
subventiontokeepthesereports TheStateispayingfor
informationthatisreallygoingtobeyoursalvation

Atthiscrnferencewehavetalkedaboutentomo
logicalcontrol andaboutthevalueofusingentomologywe
havetalkedaboutengineeringproblems butallthosethings
areuselessunlesswetabulateasweFoalong Wecantlet
reportsbecome theessenceofouractivity butifwedont
knowwhatwearedoing whatistheuse

Wehaveaskedformonthlyprogressreportsand
sontyouformstobefilledout Ihavehadtodefendmy
staredwithourbusinessmanagerandwiththeStatefinance
department Theysaywehaventrigidenoughcontrol My
ideahasbeenthatthisyearisthetimetoorganizeandIam
notgoingtoburdenyouwithmorethannecessaryreportmaking
Ifwehaveproblemsandarenotableto solvethem lets
bringthemupandtakeagoodlookatthem Letsseewhat
wehavetodowhatwehaveto solve what theproblemreally
is Ifeelthatinthecomingyearwehaveagreatopportunity
togoahead Sofartherearethreereportswerequestfrom
you themonthlyoperationalreportwhichisasummary
Wefurnishaformincareyoudonthaveoneofyourown We

areonlytryingtoworkwithyouandincreaseyourefficiency
andtheeffectivenessoftheworkyouaredoing Thatsummary
reportyouwillfindisgoingtocontainbasicinformation
Thenextthingrequiredisarecordofmosquitoesbothadults
andlarvae TherearetworeasonsforthisYoushouldknow
fromyeartoyearwhatishainyourDistrict You

wanttoknowwhetherdiseasevectorsarepresent andwhat

speciesareincreasingordecreasing andwhere Theseare

alsosellingpointstotheLegislature Thethirdreportis
thefinancialreport whichisdesignedandrequiredbythe
DepartmentofFinance Itisabreakdownoftheexpenditures
accordingtoyourbudgetduringtheperiodofoperations
certifiedtobythecountyauditororwhoeverisresponsible
foryourfunds Recentlywehavetakentheattitudethatif
youwillsendusthe informationforthe financialreportwe
willevenpreparethe invoiceforyouandsenditbackto
youforyoursignature Ifigureditwouldbequickertodo
itmyselfthanto takethetimeforalotoflettersof
explanation

Ingrantingthese subventionstheStateistrying
tobringaboutnotonlybettermosquitocontrolworkinCalifornia
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butbetterbusinesspracticesbythedistrictsandmoreaccurate
accountingandrecordingoftheirwork Itwillcostyoua
littlemoneyandefforttogetthismoney butitisworth

whiletoyou

MrPet Isuggestthatthisisanothermatterwhichcan
bereferredtotheExecutiveCommittee alongwiththeproposal
forastrongercentralorganization Thiswasputtomotion
andcarried

MrGelb IstheResolutionsCommitteereadytoreport

Mr Graz TheResolutionsCommitteemovestheadoptionofthe

followingresolutions

1 WHEREAS theCaliforniaMosquitoControlAssociation
hasagainmetattheUniversityofCaliforniainits
annualconferenceastheguestoftheUnivorsitof
California foritsFifteenthAnnualConferenceon

December13and14 1946nowtherefore

BEITRESOLVED thatweherebyextendtothe
PresidentoftheUniversityofCalifornia theDean

oftheCollegeofAFriculture theDeanof theSchool

ofPublicHealth theDirectoroftheHooperFounda

tionfor Tedic1Research andtoallothermembers

ofthefacultyandadministrativestaffwhoseassis
tancecontributedtothesuccessoftheconference

oursincerethanksandappreciationforthecourtesies
anduseofthefacilitiesoftheUniversity

2 WHEREAS theexperienceofvariousmosquitocontrol
districtsinCaliforniaduringthepasttwoyears
hasshownthatindichlorodiphenyltrichloroethane
DDTwepossessamaterialwhichisextremelyuse
fulandvaluableasamosquitolarvicideandadulti

cidewithconcurrentvalueinthecontrolofflies
fleasandotherhomonoxinusarthropodsnowtherefore

BEITRESOLVED thatwestronglyrecommendtheuse
ofDDTbyallmosquitoabatementdistrictsandhealth
departmentsinaoarcrriatesituations thatwefind
thatthismaterialenablesustocombattheseinsects

withgreatercertaintyandeffectivenessthanhereto
fore thatweareconfidentthatitsusewillresult

ineconomiesinoperation andthatwefindthatwhen

properlyusedbytrainedandexperiencedpersons
thematerialisharmlesstospananddomesticanimals
tocropsandtowildlife

3 WHEREAS TFrankGainer Superintendentofthe

PulgasMosquitoAbatementDistrictinSanMateo
County Californiawasmostunfortunatelycalledby
deathonJuly19 1946 nowtherefore
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BEITRESOLVED bythemembersoftheCalifornia
MosquitoControlAssociation thatweherebyexpress
ourregretatthelossofoneofourmembers anr9that

whenweadjournweadjournoutofrespecttothe
memoryofT FrankGainer

Eachresolutionwasdulyadopted

Mr Gelb Thebusinessofthisfifteenthannualconference
oftheCaliforniaIosquitoControlAssociationbeingcompleted
wewillnowadjournoutofrespectforthememoryofour
formermemberT FrankGainer

REGISTEREDATTENDANCEATTHECONFERENCE

MCSUITABATEMENTDISTRICTS

AlamedaCounty

WilliamBHerms Trustee
HaroldF Gray Enoincer
TFUcGowan Asst Engineer
MrraretAPrenntnne Clerk

Lr RolandBendel Divisioniioreman
LPercyapes DivisionForeman
PaulT GarciaLaborer
ThomasL Brannan Laborer
HarleyA DennisLaborer
HerbertDrown Laborer

WoodrowLPaxton Laborer
IvanBest Laborer

JockDRowlettLaborer
JockDuffyLaborer
WmCHanimLaborer

BallonaCreek

EJBumillerManaoer
HJ Crawford Foreman

Carpenteria None

CoachellaValley None

Consolidated

EdDavis Supt
AFPreuss Trustee

DonaldMerritt Foreman

ADJOURNED



ContraCostaNo1

ErnestCampbell Supt

Delno

NoelPCmlor Supt

Delta

TheodoreAarorisrntomolopist

Durham

D C Crandall Supt

DoctorMorris

A F GeibManager
GordonF Smith Entomologist

Eastside

EChesterRobinson Supt
JW Allen Inspector
EureneVernon
PhillipSmith

Ow JE Sellers
LG Stokes
MarvinEJohnson
HollisH Speisht
JM Crow
WTBrooks
MauriceSweeten

FairOaks None

Fresno

RC Sturgeon ChiefInspector

Hanford None

LosMolinos

JoeWillis Supt
IvanMattoon Trustee

MarinCounty None

Matariero

GordonWMapes Supt



MercedCounty

WesleyC Ewing S
EdgarA SmithEntomolosist
AnnBono StenographerClerk
HaroldGLilley
EA Denny
NelsonTRichards
WKAsher
ERHoffman
RMQueen
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Napa

AMEmerick Supt

NorthSanJoaquin

ErnestCampbell Supt
ClydeFUuckvorth

Croville None

PineGrove None

PulEas

RHThomas Supt

Redding Anderson ClearCreek andCcttonwocd

RobertEHansen

JimmieMurphy
StanleySpencer

Solano

H CPangburn Supt

Sonoma None

SutterYuba

T GRaley Supt
JFKnappenAssistanttoSur
WHMiller

Tulare

RHenderson Supt

Turlock

GEdwinWashburn Supt
NedR Caplener
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Turlock cont

NelsonCWasoner
GroverW Force
VLBell

WestSide

RHCoburn Supt

CITYANDCOUNTYHEALTHDEPARTMENTS

LosAngelesCity

W E DuclusIulosouitoControlOfficer

SanFrancisco City

ThomasF Cunninfrham Sanitarian

AlamedaCount

ThomasDWripht Sanitarian

ContraCostaCounty

JHendrickson Sanitarian

MontereyCounty

RYAbbottMosquitoControlOfficer

STATEHEALTHDEPARTMENTS

California

WiltonLHalversonDirectorofDent ofPublicHealth
FrankM SteadChiefDivisionofEnvironmentalSanitation
LesterMBreslow ChiefBureauofChronicDisease
ArveHDahl ChiefMosquitoControl Section

RichardFPetersMosquitoControlSpecialist
RFPortmanMosquitoControlSpecialist
RWJones III MosquitoControlSpecialist
HarveyIMazy MosquitoControlSpecialist
JackRFowler Entomoloist

MorpanE Stewart Asst SanitaryEngineer
J GrossmanPublicHealthEtucator
WesleyH Dickinson Sanitarian

PhilipJ Gillette Sanitarian

OJHendricksonSanitarian
CE Snyder Sanitarian
S JKirkwood ForemanInspector
KarlBartle FieldInspector
JohnWMcCombFieldInspector
WarrenF Stephenson FieldInspector
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U S DEPARTMENTCFAGRICULTURE

BureauofEntomologyandPlantQuarantine

G EBohart Entomologist Berkeley California

AWLindquist Entomologist Corvallis creLon
CMGjullinEntomologist Corvallis Cregon
CharlesSWilson Entomologist CorvallisOregon
ARRothEntomologist Corvallistreon
HH Stage EntomologistWashington D C

UNITEDSTATESPUBLICHTALTHSERVICE

JustinM Andrews Entomologist SeniorScientist

RichardPDowEntomologist
BasilGMarkos Entomologist

WillisWWorth Entomologist
BernardBrookman Entomologist
JackKKimball Entomologist

MISCELLANEOUS

LosAnLelesChemicalCompa

JLToddLosAnsreles California

UNITEDSTATESNAVY

RERockCommander IndustrialHygieneSectionMedicalOfficer
A GKoller ChiefPharmacist

CITYCFPORTLANDCREC0N

n DorothylcCullouhLee ComzissionerofPublicUtilities

ROCKEFELLERFOUNDATION

LWHackettM DMalarioloFistBuenosAiresArgentina

UNIVERSITYCFCALIFORNIA

StnnleyBFreeborn Asst Dean CollegeofAgricultureand
ProfessorofEntomology

WilliamBHemsProfessorofParasitology
WMiddlekauff AsstProf EconomicEntomology
RobertL Usinger AsstProf ofEntomology
Riv Bohart AsstProf ofEntomology
JR DouglasAsstProf ofFarrisitology Davis

WilliamCReevesHooperFolndationforMedicalResearch
Medic1School SanFrancisco

HaroldF GrayLecturerinPublicHealth SchoolofPublic
Health
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NiagaraSaraChemicalCo

GlenFRouse Entomologist Richmond California

ParamountPestControl

EWBushingOakland California

ShellOilCornnau

C J Boissonou Entomologist Oakland California

HroldDodge Entomologist SanJose California


